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FOREWORD

The official records of the first United Nations Regional Cartographic Con-
ference for Asia and the Fa1 East, held at Mussoorie, India, from 15 to 25 February
1955, are eontained in bwo volumes : Volume 1, Report of the Conference,? and the
present publication, Volume 2, Proecedings of the Conference and Technical Papers.

Part 1 of the second volume contsins the summary records of the seven
plenary meetings, at which official business and general questions were discussed,
and draft resolutions prepared by the four technical committees were considered
and approved. Part II contains the text of the studies, repoits and commu-
nications submitted to the Conference by governments, specialized agencies and
the Secretariat of the United Nations.

These technical papers are presented in the order in which they were pro-
visionally issued at the Conference. They have been edited, consolidated or
summarized in accordance with United Nations practice and requircments.
Official publications attached to these papers are not reproduced in this volume
as they are available clsewhere. The agenda, the list of participants and the
resolutions of the Conference, ali of which are frequently referred to in this volume,
can he found in Volume 1.

As an aid to the 1eader, 2 Check List of Documents dealing with Technical
Questions is provided; it follows the table of contents and lists by symbol number,
the documents pertaining to each agenda item.

The annex to Volume 2 contains the rules of procedure and the text of reso-
lution 600 (XXI) of the Economic and Social Council, which was adopted after
consideration of the report of the Conference. This resolution provides, among
other things, for the convening in 1958 of a second United Nations Cartographic
Conference for Asia and the Far East.

1 United Nations Regional Cariographic Conference for Asia and the Far East:
Volume 1, Report of the Conference, KJCONF.18/6 (sales number : 1955.1.29).
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EXPLANATION OF SYMBOLS AND ABBREVIATIONS

The following symbols have been used throughout the report :

Three dots (...) in a table indicate that data are not available or are
not separately reported

A dash (~—) in a table indicates that the amount is nil or negligible
A full stop (.} is used to indicate decimals
A comma (,) is used to distinguish thousands and nillions
A slash (/) indicates a crop year or fiscal year, e.g., 1953/54
References to “hillions” indicate thousand millions, References to dollars
are to United States dollars; to pounds, to pounds sterling.

Symbols of United Nations documents are composed of capital letters
combined with figures {e.g., Ji/CONF.18/L.1). Mention of such a symbol indicates
o reference to a United Nations document.

The abbreviation IMW has been used for “International Map of the World
on the Millionth Scale”; the corresponding French abbreviation is CIM, “Carte
internationele du monde au millionieme ”. WAC stands for the World Aero-
nautical Chart (ICAO). Abbreviations for international organizations or special-
ized agencies include :

EOPER Kuropean Oiganization for Experimental Photogrammetric
Research

FAO Food and Agriculture Organization of the United Nations

ICAOG  International Civil Aviation Organization

1GU International Geographical Union

IHB International Hydrographic Bureau

ITC International Training Centre for Aerial Survey (Delft, Nether-
lands)

ITU International Telecommunication Union
IUGG  International Union of Geodesy and Geophysics
UrPyU Universal Postal Union
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SUMMARY RECORD OF FIRST PLENARY MEETING:

Held at Savoy Hotel, Mussoorie, India, on Tuesday, 15 February 1955, at 3 p.m.

CONTENTS

Puage
gtatement by the Temporary Chairman .. L 8
pddress by the Honourable Dr. Sampurnanand,

Chief Minister of Uttar Pradesh .. ... ... -0 4
yote of thanks to the Government of India ... ... 5
pdoption of the rules of procedure ... ... .. 5
Election of OfFICEIS . ... oo vn e e 5
Adoption of the sgenda and establishment of tech-

nical COMIMHEEERS .. .. ovv v e e g

Temporary ~ Chairman : Dr. Palamadai 5.
LOKANATHAN, Executive Secretary of the
United Nations Economic Commission for
Asia and the Far East.

Present

The representatives® of the following countries :
Afghanistan, Belgium, Burma, Canada, China, Finland,
France, Federal Republic of Germany, India, Indonesia,
Tsrael, Japan, Netherlands, Philippines, Portugsl,
Thailand, Turkey and the United States of America.

Observers from the following organizations : Food
and Agriculture Orgenization, International Civil Avia-
tion Qrganization, Tnternational Hydrographic Bureau,
International Organization for Standardization and
. International Union of Geodesy and (Geophysies.

_ Statement by the Temporary Ghairman

The EXECUTIVE SECRETARY of the United
i Nations Economic Commission for Asia and the Far
: Enst, representing the Secretary-General of the United
Nations, thanked the Government of India for its
‘invitation to hold the Conference in India and for the
excellent arrangements which had been made.
" He recalled that, in promoting higher levels of living
‘15 well as the economie and social development stipu-
Jlated in Axticle 55 of the United Nations Chazter,
“the Eeonomic and Social Council of the United Nations
ttached great importance to the provision by govern-
ments of adequate cartographie informatior:.
Couneil had passed several resolutions dealing with

! Issued as B/CONF.18/5R.1.

2 For list of representatives and United Nations staff,
\vho_ attended all plenary meetings, see United Nalions
i Bgional Cartegraphic Conference for Asia and the Far East,
k val. 1, Report of the Conference {sales number : 1455 1.29},
Dopes @ to 4. Volume 1 will be referred to os Repori of the

& Donference throuphout the present volume.

this matter? and as a result of its interest this regional
conference had been called.

It was significant that the first conference should
concern Asia and the Far Bast. The continent of Asia
had a wide range of topographic features and was
inadequately surveyed and relatively unexplored.
Countries of the region were keenly interested in raising
the levels of living of their people, and there was urgent
need for more food, more houses, more mineral pro-
duction and better communications. The means of
producing these essentials were various, bub in every
case they could be obtained more economically and
more quickly with the help of adequate and reliable
maps, Dr. Lokanathan recalled that, when coal and
iron ore studies were fist undertaken by the secret-
ariat of the Rconomic Comimission for Asia and the
Far Hast, it had been: obvious that an accurate assess-
ment of any mineral resource could not be made without
adequate geological knowledge, and, in turn, that
systematic geological surveying could be done quickly
only after systematic topographical mapping.

In addition to studying various questions relating
to international co-operation in cartography, the
feonomic and Social Council had recommended measures
to assist governments in developing their mapping
facilities. ‘Through technical assistance the United
Nations and its specialized agencies had carried out
projects in various branches of cartography in co-
operation with many countries, located mostly in this
region,

The Economic Commission for Asia and the Far
East naturally took a particular inferest in £his Confer-
ence. Its secretariat had helped to produce maps and
to set cartographic standaxds, particularly in the field
of mineral resources development aad similar fields.
Taogether with the Tnternational Geological Congress
and the United Nations Cartographic Office, the
Ticonomic Commission for Asia and the Far Fast
had just convened a working party of senior geologists,
whe had agieed upon the main phases of prepatation
and publication of a regional geological map for Asia
and the Far Kast. Furthermore, a meeting of mining
experts had requested the secretariat to compile a
mineral distribution map for Asia and the TFar East,
to be followed at a later date by a map showing the
metallogenetic epochs and provinces of the region.

Surveying and mapping of areas were pI imarily the
responsibility of the governments of the countries

3 For 2 summary of the background of the Conferenee,
see Report of the Conference, page 1.




concerned; nevertheless, the instances mentioned
clearly showed that some problems were of international
interest, and that close co-operation between nations
was essential.

The wide range covered by the items proposed by
governments and specialized agencies of the United
Nations for the agenda of the Conference, as well as
the attendance of outstanding technical experts,
demonstrated the importance which governments
attached to it. Dr. Lokanathan expressed confidence
that the Conference would have significant effects
in improved eartographic work in the couniries of the
region, as well as on development of their important
economic and social projects.

The Temporary Chairman then expressed his gratitude
to the Honouwrable Dr. Sampurnanand, Chiel Minister
of Uttar Pradesh, for having come to inaugurate the
Conference.

Address by the Honourable Dr. Sampurnanand,
Chief Minister of Uttar Pradesh

The Honourable DR. SAMPURNANAND thanked
the sponsors of the Conference and the Government
of India for deciding to hold this meeting in Mussoorie
and extended & warm welcome to the participants on
his own behalf and on behalf of the Government of
Uttar Pradesh.

He recognized that cartography was a modern
science but, like most sciences, it had a history whose
beginnings no man knew. One day one of our savage
Torefathers eiched on the solid rock of his cave habi-
tation a picture of the neighbouring terrain, showing
forests and lakes or rivers where food could be had in
abundance. To make his meaning perfectly clear he
no doubt drew 1epresentations of fish and shikar animals
in appropriate places. He might have done so merely
to sutisfy a creative urge or perhaps he wanted to leave
a record for his son. Even if his work lacked a sense
of proportion, he had nevertheless been not only the
first mural painter but the first cartographer. Judged
by modern standards, early map drawings looked funny,
but the gaps in objective knowledge had been wide.
Not all the old maps were based on fairy tales, however;
some were the result of painstaking effort. That could
certainly be said of some of the maps that were drawn
about five hundred years ago, beginning, for example,
with Juan de Ia Cosa’s map of the New World, prepared
in 1500. Accuracy had been growing apace in the years
since then, along with the development of more scien-
tific techniques. Today, man did not stop at the
earth but mapped Mars and the moon without having
set foot on those planets. If space travel were to become
a zeality, future conferences would no doubt he
discussing problems aiising from the extra-terrestrial
expansion of the cartographer’s field of activities.

Quoting from the preamble to Beonomic and Social
Council resolution 181 (VI), “ accurate maps are a
prerequisite to the proper development of the world
resources which in many cases e in relatively unex-
plored regions ”, he stated that it was also an indis-
putable fact that * the co-ordination of the cartographic
services of the United Nations and specialized agencies,

as well as those of the Member nations, will result iy
significant economies in cost, time and personnel, ang
will contribute to the improvement of cartographie
techniques and standards *4  States which Wwera
Members of the United Nations had not all had equal
opportunities of devoting their attention to cartogr aphy.
Fairly accurate maps showing political subdivisions ang
the positions of the principal seas, rivers and mountaing
were still luxuries in certain parts of thé civilized world.
Conferences of this kind not only serve as clearin
houses of information about the woik being done byt
through their discussions helped to disseminate know.
ledge, lay down criteria and evolve techniques which
were likely te be of permanent use to cartographers
ali the world over. India had been trying to do some
useful work in the field; some of the subjects which
had been put on the agenda at its sugpestion gave an
indication of that country’s interest, academic and
practical, in the subject.

Such conferences, furthermore, acted as eulbural finks
between nations. The persons who attended them were
not only scientists but ambassadors of peace from their
countries. The contacts established in this way, the
insight gained about one another’s earnestness to
increase the bounds of knowledge and service beyond
the confines of race and nationality, should aci as
powerful factors in bringing humanity closer together.

This was the first inter-povernmental conference on
cartography for this region. Cartography today was
not confined merely to the drawing of maps, but
was the science of preparing all types of maps angd
charts, including every operation from original surveys
to final printing of copies. Maps and charts nowadays
included (1) topographic maps; (2) geologic maps,
soil maps, vegetation maps, cadastral maps, hydrologie
maps, hydrographic charts and aeronautical charts,
all of which were prepared upen a topographic map
base; and (3) office-compiled maps showing the location,
extent ‘and character of physical, economic and social
phenomena. Quite obviously a number of ancillary
subjects came within the purview of a body lke this
because the frontiers of cartography abutted on those of
a number of sciences dealing with vazied aspects of the
earth, not only what lay on the surface but what was
buried below and what grew above. The agenda of
the Conference was long, and a layman like the speaker
would not attempt to discuss it, but from it there
were bound to emerge useful resulis.

To India, cartography and its practical applicatior
were matters of immediate concern. India was engoged
at present in vast development projecis, which were
straining all its 1esoutces to the utmost, and it was of
the greatest importance that its efforts should give the
maximum resuft. His country fully endorsed t_h}"; .
foliowing observations in the report 5 of the comnmittes -
of experts which met at Lake Success in 1949 : :

* Resolutions adopted by the Feonowie and Social CO“"“:.’- :
during its Sizth Session, page 37, i
¢ Modern Carlography : Base Maps for World Needs -
(United Nations publication, sales number: 1949.1.19)
chapter V,




“ Examples of failutes of projects involving land
and water use are legion. The hrigation dams that
fill with precious soil needed for agricultural pro-
duction are, in some nations, popular jokes. In
reality they are not subjects for humour, even of
the most wry sort. They are social and economic
crimes, and they are caused almost invariably by
lack of adequate knowledge of the terrain, the geology,
the soils, the vegctation, and the hydrology of the
area concerned, The famous incident of the water
that never quite got to the newly built dam, hopefully
constructed for irrigation and power purposes, is
not fictitious, It happened. The geological structure
of the area presumably to be flooded was so porous
that the water simply sank into the ground.

“ Nor is the damage from inadequate knowledge
of physical facts confined to simple and, so to spealk,
isolated improvement projects. The woes to be
anticipated from the really pathetic and practically
criminal ignorance in such matters in the case of
more complex proposals are even greater. Projects
for 1egional development, embracing agriculture,
industry, znd commerce in many branches, shonld
be serutinized even more carefully, to the end that
their original planning and designing be preceded
by cartographic surveys which will provide the
essential facts. ”

These were what might he called the material aspects
of life, but he felt that the committee was essentially
right when it noted that cartography could be of
great utility even in the solution of problems of social
development and administration.

In conclusion, he ohserved that the deliberations of
this Confezence were of great interest to the Indian
Government and undoubtediy also to the other govern-
ments represented at the Conference. He wished the
participants all success,

Vote of thanks to the Government of India

M. LACLAVERE (¥france} expressed his Govern-
‘ment’s thanks to the Government of India for having
organized the regional cartographic conference at
Mussoorie. e proposed a resolution thanking the
Government for its hospitality.

Dr. MIYABE {Japan) suppot ted the draft resolution.

The resolution? was adopled wnanimously.

 The meeting was suspended at 340 pm. and resumed
:.'._'ﬂf. 4 P

Adoption of the rules of procedure
fXtem 1 of the agenda]

The TEMPORARY CHAIRMAN submitted to the
..;,Conference the draft roles of procedure.

The rules of procedure ® were adopled.
o — e

© 0 Ibid | page 16
. 7T For the lext of the resolution sec Report of the Confer-
fuce, page 5.

* See pages 120 to 132,

Election of Officers
[Item 2 of the agenda]

Mr. SUWANKATE (Thailand) nominated as Pre-
sident the Chairman of the Indian Delegation,
Brigadier 1. H. R. Wilson.

Brigadier Wilson was elected President by aeclamation
and took the Chair.

The CHAIRMAN thanked the Conference for the
honour it had bestowed upon Indin and upon himself.
In accordance with rule 6 of the rules of procedure,
the vice-chairmen and a rapporteur were to be elected.
As some delegations had not yet arrived, he proposed
to postpone this item of business till the next meeting.

It was so decided.

Adoption of the agenda and establishment of
technical committees

[Ttem 3 of the agenda]

The CHAIRMAN submitted to the Conference the
provisional agenda.® He mentioned that sub-item
(6) (g) (i) had been withdrawn by the Indian delegation
and consequently sub-items (g) (ii) and (g) (ili) were
to be tenumbered (g) (i) and (g) (ii). Furthermore,
the item originally numbered 6 (g) (iii) had been pro-
posed by Australia, which had no representation at the
Conference. Consequently, the item would be elimi-
nated unless it was sponsored by another delegation.
Similarly, the alternative wording for item 7 (1} sug-
gested by Syria now had no sponsor, and therefore
the item in its original, more restiicted, wording would
stand.

He suggested the formation of four technical commit-
tees; their composition and the alloention of agenda
items to them would be voted upon at the following
plenary meeting, after representatives had had an
opportunity for informal exchange of views on the
subject. Tentatively, the following programme and
allocation of items were suggested :

Committee I, questions of geodesy and hydrography
Items allocated: 6 {a) (i), (i), (iii), (iv) and {v);
and 6 (e}
Committee II, topography and photogrammetry
Ttems allocated : 6 (b) (1), {ii} and (iti)
Committee III, special mapping
Ttems allocated : 6 (¢} and 6 (d)
Committee IV, global mapping
Ttems allocated : 6 {f) and 6 (g) (i)
Ttems 5, 6 (D) (iv), 7, 8 and ¢ would be examined
at plenary meetings.
The committees were open to all countries represented
at the Conference. No two committees would meet

at the same time, thus delegations eomposed of only
one representative could attend all meetings.

"The meeting rose at 4.25 pm.

* E/CONF.18/L.
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Llection of officers (continued}
[Item 2 of the agenda]

The CHAIRMAN called for nominations for the posts
of Vice-Presidents and Rapporteur.

Mr. GULATEE (India) proposed as Fiist Vice-
President Dr. Miyabe, head of the delegation of Japan.

Dr. Miyabe was unanimously elected First Viee-
President.

Dr. SCHERMERHORN {Netherlands) proposed for
the other post of Vice-President, Major-General Dura,
head of the delegation of Turkey. General Dura was
not present, but would certainly anive soon.

General Dura was unanimously elected Second Vice-
President.

Mr. LACLAVERE (France) proposed Mr. Suwankate,
head of the delegation of Thailand, for the post of
Rapporteuar.

Mr. Suwankate was unanimously clected Repporteur.

Organization of work

After a discussion in which the representatives of
Canada and the United States of Ametica took part,
it was proposed that the Conference would meet from
10 a.m. to 12.30 p.m. and from 2.30 p.m. to 5 pm,,
subject to alteration if work required.

It was so decided.

Adoption of the agenda and establishment
of technical committees (continued)

fItern 3 of the agenda)
The CHAIRMAN drew the attention of the Con-
ference to the proposal he had made at the first plenary

meeting as to the formation of committees and allo-
cation of agenda items.

Dr. GIGAS (Federal Republic of Germany) diew
attention to the fact that item 5 of the agenda covered

! Issued as B/CONF.18/51.2.

many questions. Were these to be discussed by the
commitiees or in plenary meetings?

Dr. SCHERMERHORN (Netherlands) proposed that
statements on recent progress and technical develop.
ments be made in the respective committees; whatever
might remain under item 5 after this discussion might
be examined in a plenary meeting later on.

This proposal was adopled.

The CHAIRMAN submitted to the Conference the
list of committees and allocation of items he hag
suggested at the first plenary meeting. He pointed
out that the delegation of India had decided to sponsor
the item :  Interrelation of ICAQ 1 : 1,000,000 series
and CIM series ”, which had been originally proposed
by the delegation of Australia. This item would he

designated as 6 (g) (ii) and allocated to Committee IV, . |

With this change, the agenda and the programme were
unanimously adopled.

The CHAIRMAN pointed out that the order of
discussion of items in the plenary meetings would he
iterns 6 () (iv), 7, 8, 9 and possibly 5, il part of it
remained for discussion after examination in the
several committees.

The meeting was suspended at 10.45 am and reswmed
at 1115 a.m.

Report on credentials
[(Item ¢ of the apenda]
The CHAIRMAN reported that he and the other

officers had examined the credentials of delegations
and had found them to be in order, with the exception

]

of the Indonesian delegation, whose credentials were .
due to reach Mussoorie soon, and should, he recomy -

1

mended, be provisionally accepted.

Dr. GOPAL (India) moved that the credentials of *

the representative of the
accepled. The participation of China in the Conference
was not being questioned; the problem was only to
know who should represent that country. The point
of view of the Indian Government on this subject

was well known : it considered that the Central People’s -

Government of the People’s Republic of China com-

“Iuomintang” not be

manded the confidence and the sllegiance of the people
and was in a position to fulfil the international flb}‘f._':;
gations laid down in the Charter of the United Nations.:

Lieutenant-Colonel SURJOSUMARNO (Indonesis)
supported the proposal of the representative of Indi

The CHAIRMAN put the motion of the represed
ative of India to a vote.

The motion was rejected by 6 votes fo 2.




The CHAIRMAN explained that, since the motion
India challenged the findings of the Credentials
mmittee, he had felt obliged to put it to a vote.

Dr. TCHEN (China) remarked that the Credentials
mmittee did not examine credentials from the
omintang as this word was unknown under the
cumstances. ‘The Chinese delegation had been
sredited by the Government of China, which was
Vlember of the ¥nited Nations and had been, in that
pacity, invited by the Secretary-General to attend
e Conference. He referred to rule 2 of the rules of
ocedure; the eredentials had been duly issued by
e competent authorities.

M. DEGROODT (Belgium) stated that, if he had
properly understood the motion, he would have taken
part in the vote and voted against it.

Mi. LACLAVERE (Fiance) said that, in his opinion,
the vote had heen taken on an issue which was outside
the competence of the Conference and should con-
sequently not be mentioned in the summary record.

The CHAIRMAN stated that, since the motion of
the Indian delegation referred o the findings of the
Credentials Committee, and the conference had endorsed
thesc findings, the matter should be mentioned in the
summary record.

The meeting rose at 11.35 am.
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on a seale of 1:200,000 in twenty-four sheets had been
completed. Work was in progress on a 1:50,000 scale
map {56 sheets) of which twenty-two sheets had been
published, and on one of 1:26,000 scale (260 sheeis)
of which 118 sheets had beeri published. Photo-
grammetry was being used for the preparation of
a 1:10,000 topographic map of which forty-one sheets
were ready. Topieal maps-geclogical, meteorological,
historical and soil conservation maps—wese also being
published. As regards cadastral surveys, out of a
total territory of 20,000 square kilometres, 10,000 kilo-
metres were settled, of which 6,000 had already been
the object of a cadastral survey at a scale of 1:2,500
or more, resulting in the preparation of 10,000 blocks.

Tsrael possessed two institutions for professional
training, & higher studies institute in Haifa and a school
which prepared surveyors by means of courses lasting
two years

Licutenant-Commander MAULAWIN (Philippines)
stated that geodetic and hydrographic worl in his
country was heing carried out, particularly in connexion
with harbours, and some levelling work was being
done in connexion with irrigation and engineering
projects. Magnetic surveys were also being made in
order to courect the magnetic declination on maps:
five primary stations had been established for that
purpose and tables were being printed. As to carto-
graphic publication work, it was mainly limited to
reprinting old maps which had been brought up to date.

D:i. LABORINHO {Portugal) regretted that, contrary
te its intention, his country had been unable at the
very last moment to send an expert cartographer as
its representative to the Confesence. Not being a
cartographer himself, he would not venture into any
attempt to outline the scientific worl which was being
carried out in Portugal by distinguished specm't:sts
and organizations, which followed the latest develop-
ments in cartography.

A document prepared by Portuguese specinlists was
being sent to the Conference; unfortunately it would
arrive too late.

His own presence at the Conference showed that
Portugal was deeply interested in the work of the
Conference, as in every other endeavow to promote
international understanding. Contacts between nations
in fieids where co-operation was possible and desirable
were bound to improve iniernational relations and to
break down barriers. This was Portugal's aim in
every field of human activity.

Major ATES (Turkey) stated that, in his country,
in respect of triangulation, ohservations and compu-
tations for the establishment of sixty-five chains of
the first order, consisting of 870 points and forming
twenty-six loops, had been completed in 1053 The
general geodetic and astronomical adjusment had been
finished in 1954, In this adjustment forty-one base
lines and 105 loops had been introduced. More than
half of the country had been covered by second-order
triangulation.

In regard Lo levelling, twenty-thiee polygons
forming loops of 12,000 kilometres had been established.
Some precise levelling had been carried out by the end

of 1854 in addition to 2,300 levelling lines of the secong
order. Three connexions had been established betwee,
the Mediterranean, Aegean, Black and Maimaia seas

By the end of 1954, 105 Laplace stations had beey,
established on the first-order triangulation points,
and it was planned to open twenty or thirty more iy
the next two years along the chains funning from the
Greek to the Syrian borders; these would be used fy
determination of the geoidal section. Seven penduluy
stations had been established at uniformly Iocaked
points.  Twenty-nine gavimetric stations were
be established at airports, where measurements were
to be made by airborne Norgaard gravimeters.

The capacity of the magnelic observatory in Istanhy
was msufficient for field measurements; therefore 3
complete set of equipment for a magnetic station hag
been purchased, to be established in the central pan
of the country. Field measurements were to hegin
the coming year.

Maps were being established by aerial photo-
grammetry only. The country already possessed
thirteen Zeiss stereoplanigraphs, three Wild A7 and ene
Santoni plotting instruments and eight photographic
aireraft. Although different methods of horizontal
and vertical controls of aerial triangulation had been
used, there was still yoom for improvement in order
to ae}neve the desirable degree of precision.

The maps being prepared were mainly topographical
maps for military purposes, maps for economic develop-
ment and charts on a 1:1,000,000 scale for air navigation,
Maps covering the whole ayea on scales of 1:200,009,
1:250,0600, 1: 500 000 and 1:800,000 had been publlshed
long ago; now efforts were concentrated upon establish-
ment of the basie 1:25,000 map, half of which was
already completed. Tn addition, maps at scales of
1:10,000, 1:5,000, 1:2,000 and 1:1,000 were heing
prepared when they were needed. The aeronauticsl
charts he had already mentioned were being pze;mreti
in accordance with the specifications of the Inte:na
tional Civil Aviation Organization.

Colonel MILLER (United States of Amenca) men
tioned a few technical developments in his country
The United States had embarked upon mass production
of terrain models using the vacuum forming proces
on thermoplastic materials. This process was alio
being used by civilian frms for production of rtllﬂf
maps for general sale.

In the fleld of geodesy, the United States was sponsor
ing studies of solar eclipses and a programme of study
of star occultation in the Pacific Ocean areas.

In the field of cartographic techniques, he felt thﬁ'&
certain developments were of special interest. One of -
these was high-altitude photography, used in making
maps at a scale of 1:60,000. Another——negativé
seribing on specially coated plastic materials—had led.
to a 75 per cent saving in the cost of mdnuSCf?P
p}:epamtwn Use of the KC-1 aerial mapping camé,
with a six-inch £/6.8 plenigon lens which had less thed
20 micron radial distortion was another developmﬂ“
Use of graindess plates in map and chart Iepmducha :
eliminated the need for grainers and prolonged the! e
of the plates. Helicopters were now used (,\i,enSIVEIY_




field surveys, and machines were rented by private
ms at rates which made these field surveys quite
onomical. The development of electronic computers
ade it possible to solve quickly complicated mathe-
atical problems, such as large geodetie adjustment,
tensive pgrid conversions and analytical solution of
wtogrammetric questions.

As to geological maps, considerable progress had been
wde The same was true of soil maps; in the past
0 years, thirty-one soil surveys had been published,
inging the total to 1,647 surveys covering 12 miliion
res of detailed survey, while 14 million acres had
en covered by reconnaissance survey.

Hydrographic surveys to provide nautical charts
e continued in all oceans, especially in areas with
ich  the United States had considerable trade.
mificant progress had also been made in the field
aseronautical charting. Existing material was being
proved.  An important new development was the
t navigation chart.

He should add that the United States had an extensive
nld-wide gravity programme, which included tying
with many national gravity base stations.
Rear-Admiral NICHOLS {international Hydro-
aphic Bureau), referring to the statement of Dr. Labo-
tho, pointed out that Portugal had successfully
iplied eleetronie instruments to hydrographic surveys
« that a detailed description of these technigues
@ been given by the Portuguese officer in charge
the project

The CHAIRMAN npointed out that no resolution
15 called for on this item of the agenda The dis-
ssion, however, had been extremely useful in further-
g international co-operation.

Mr. MILLER (Canada) thought that the Conference
ould record the fact that cartography was an indis-
msable tool of economic development nnd indicate
hy cartographic work needed to be continued and
weloped,  Experience had shown that money invested
cartography was repaid many times over in the
ngible henefits derived from this work.

The CHAIRMAN agreed, and suggested that, in the
port of proceedings, & sentence might be included
inting out that the importance of cartography was
iversally recognized and that, unfortunately, some
_the countries of the region were still below the
sirable standards in this matter. He proposéd that
small drafting group composed of Dr. Tchang {Execu-
v¢ Secretary for the Conference), Mr. Miller (Canada)
W himself be appointed to establish a draft text
Lthis item.

It was so decided.

Technical assistance
[Item 8 of the agenda]
Mr MILLER (Canada) pointed out that sub-items

(i) end 8 (ii) were very similar and proposed to combine
“m for the purpose of discussion

}_'l"he CHAIRMAN supported this proposal and
#gested the inclusion also of sub-item § (iii).

T was so decided

Major ATES (Twkey) stated that some countries
which had engaged in magnetic and gravimetric
measurements need technieal assistance bub could
not pay the expenses of foreign experts. Fe wondered
whether such experts could not be supplied by the
United Nations Educational, Seientific and Culiural
Organization,

Mr. MILLER (Canada) had some personal experience
of the problem and knew how difficult it was to find
experts to work abroad for as long as one year. The
very few top specialists who could advise foreign
governmenls generally held key positions in their
own countries and could not be spared. Being un-
familiar with United Nations procedures, Mr. Miller
wondered whether better resuits could not be achieved
by sending technicians for additional training abroad.
Canada would gladly co-operate in all efforts made in
this direction.

Dr. TCHANG (Executive Secretary for the Con-
ference) explained that, under the United Nations
Expanded Technical Assistance Programme, in which
both the United Nations and its specialized agencies
participated, countries could request the services of
experts. Requests for experts in the general economic
field were to be addressed to the United Nations
while requests for expetts in the field of competence
of a specialized agency should be addressed to that
agency. As o questions raised by Mr, Miller regarding
the sending of technicians abroad, the Technical
Assistance Adininistration had already granted some
fellowships in the field of carfography. FExamples
couid be found in the document prepared by the
Technical Assistance Administration of the United
Nations for the Conference *

U MAUNG (Burma) pointed out that, as the report ®
of the Committee of Experts on Cartography indicated,
one of the basic causes of an inadequate level of carto-
graphic work was “lack of exchange of experience
and of the interchange of information, not so much
as between the more highly developed countries
themselves, but rather as between these and the lesser
developed courtries ”. Thus, the less developed
countries were left in a state of stagnation and had
often to content themselves with obsclete, uneconomical
methods. The provision of faeilities for studying
new developments in more developed countries would
prove a powerful weapon to counteract lack of technical
knowledge.

As the persons who would be sent to developed
countries would have alieady received complete training,
their stay abroad would not have to be extensive and
would not invelve considerable expense; they might
witness new experiments and thus be prepazed to apply
new methods in their own countries, Such assistance
would lead to adoption of more uniform international
cartogiaphic standards; through employment of iden-
tical methods in surveying boundary regions, it would
facilitate the solution of boundary disputes and lead
to better international understanding.

The meeting rose at 12.40 p.m.

i See part 11 of this veport, page 50.

i Moedern Cartography : Base Maps for World Needs, page 9.
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Technical assistance (continued)
[ftem 8 of the agenda]

The CHAIRMAN, summarizing the previous meet-
ing’s debate on the subject, observed that it was
sometimes difficult to obtain highly qualified technical
experts from abroad, and that an alternative method
was to send students or fellows to other countries for
specialization in questions of particular interest for
their country of origin. Dr. Tchang had explained
the procedures for requesting technical assistance from
United Nations authorities. The Chairman felt that
st would be sufficient o take note of these procedures
and that no resolution was called for.

Dr. SCHERMERHORN (Netherlands) noted that
it was sometimes difficult to obtain the services of
experts through the United Nations. Consultative
experts might aet in 2 merely advisory capacity,
in the preparation of plans and projects, in which
cnse their missions were usually short and raised no
particutar difficulties. On the other hand, when they
were entrusted with work such as the establishment
of national organizations, their missions had io be
much longer and did not always fit in with the budget
possibilities of the United Nations technical assistance
programme. For this 1éason, experts had sometimes
been recalled in spite of the wishes of the governments
concerned.

The programme of scholarships and fellowships
was also deficient in certain respects: for instance,
at the present time, requests for scholarships would
be for 1956, and yet answers could not be cxpected
Lefore the end of 1955, so that the requesting govern-
ments, the students and the host institutes would
remain in uncertainty for a whole year. This was also
due to budget considerations. Tr. Schermerhorn’s
experience in this matter had convinced him that any
study abroad should be preceded hy a petiod of training
in the home countty. The most suitable cowrse would
be for a former fellow to become a lecturer in his own
country and select the students he considered as maost

) Yssued as JBJCONF.18/SR.4.

eligible for & course of six to ten months abroad. ¥n thiy
way, scholats and fellows would not lose contact with
their home country, while the chance of a scholarship
abroad would provide an additional incentive during
their studies at home. Training abyoad could he
followed by visits to research institutes, plants, and
the like. Furthermore, it was essential to make sur
that trips abroad were, in fact, pr’oﬁtuble to students,
by carefully selecting typical installations and facilities
for their study and by requiring reports on visits and
field trips. It was also both possible and useful {or
foreign students to participate in actual research affe
compietion of their courses abroad.

With sufficient funds, the United Nations could
provide all countries of the region with adequate
cartographic personnel within ten to fifteen years
Unfortunately, the United Nations technical assistance
programumne had a very unstable budget, as some of the
important contributing countries rarely accepted [is-
bilities for periods of more than six months. Lack of
co-ordination between bilateral assistance programme
and the multilateral assistance provided by the United
Nations was to be deplored. Dr. Schermerhorn
regretted that all assistance funds were not distributed
through the United Nations, of which both contributing
and benefiting couniries were members, thus giving
ihe latter the chance to express thelr needs.  In too
many cases, bilateral assistance had been—in effect
although not in principie——practicaliy forced upon the
less developed countries. The western countrie§
committed a great mistake if they believed they could
tell less developed countries what was good for them.
That was for the latter to decide Technical assistan
was n delicate question, upon which depended to.i
great extent all future co-operation between thi
western and the Asian worlds. Dr. Schermerhor!
apnounced that there was a streng tendency in th
Netherlands to inctease considerably the contributio
of that countiy to the United Nations technical assist
ance programme and expressed the hope that thi
progiamme’s activities would be multiplied, and woul
inelude as well amounts now spent on hilateral PF
ErOIMmes, ‘

Major ATES (Turkey) qualified the statomed
he had made during the previous meeting. Wit
he had spoken of the necessity of technical assistal]
for various countries in the field of magnetic and gr_'%},
metric observations, he had not been refersingy
Turkey in particular. His country had  sufficté
means and personnel for its own needs in this 2
However, when he had suggested that & highly qli?},* !
Tnited Nations expert might be sent to Tukey, it}
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h a view to accomplishing work consistent with
jlar activities in other countries and to facilitating
srnational standardization.

3. SCHERMERHORN (Netherlands) noted that
“suggestion of the Turkish delegation tended towards
. maintenance of certain general scientific services
the United Nations. He thought this would be
Jful and 1egretted the recent trends towards reducing
ited Nations “ office expenses ”, which would lead
the suppression of a number of highly efficient
Lordinate officers, Ile thought that all funds available
yuld not be spent on field work, but that it was
lispensable to set aside a certain amount for technical
d scientific operations at the headgquarters of the
Lited Nations and of its specialized agencies. He
10 had great doubts about the possibility of imple-
anting the new policy, whick requested all Member
ates to ensure full co-ordination of their own technieal
sistance programmes. This measure assumed that
ore dirigisme existed in the lesser developed govern-
ental organizations than in the so-called advanced
untries. Finally, he uzrged all delegates to use their
fiuence with their governments to obtain technical
sistance in the field of cartography; merely formal
.oceedings would not be sufficient.

Mr. GEORGE (Food and Agriculture Organization
{ the United Nations) recalled that his organization
ol one of the most extensive technical assistance
rogrammes of the United Nations. In many fields,
he work of the Food and Agriculture QOrganization
s related indirectly to cartography. For instance,
sistance had been given in soil surveying in a number
i Middle FEastern countries, irrigation had been
romoted in many regions and a series of ecological
tudies had been undertaken. Mr. George's exper ience
was that, in all fields, the tiaining of national techni-
iuns was essential to ensure continuity of work.,
Jo-operation with countries giving bilateral aid had
been quite favourable and was constantly improving.
One encouraging example had been the free co-operation
of junior technicians offered by the Netherlands.
OF course, the fact that the technical assistance budget
was apt to vary greatly from year to year was a diffi-
eulty, as was the necessity of channeiling and selecting
requests through one central agency. It was to be
feared that the procedure would be still more complex
in later years. One remedy would be for countries
tnsidering & specific  project requiring technical
Issistance to discuss it befarehand by correspondence
‘ar during visits between their representatives and
officials of the specialized agencies concerned.

i Rear-Admiral NICHOLS (International Hydrogra-
;}Phic Bureau) obsetved that his organization had an
ifxeellent record of co-operation in technical assistance.
He felt that this was mainly due to the frequent
iMectings and discussions of the chiefs of the various

plationai cartographic services sponsored by the Inter-

#lational Hydrographic Bureau and that this proceduze
ould be equally useful to cartographers.

M LACLAVERE (France) observed that, as

eretary.General of the International Union of

todesy and Geophysics, he had frequently received

cotrespondence from countries desiring to develop
their geophysical services and programrnes. In parti-
cular, these countries wished to knew to what institu-
tions they could send their feliows and technicians fov
basic or advanced education in various fields of car-
tography and geophysics. M. Laclavére therefore
suggested that the Cartographic Office of the United
Nations should establish and publish a comprehensive
Yist of such institutions, including = precise description
of the subjects given, the duration of the courses and
the cost of the training.

Dr. TCHANG (Executive Secretary for the Con-
ference) said such a list could be compiled but could
be published by the United Nations only if the infor-
raation supplied by governments gave a detailed indi-
cation of all facilities available for training. The
United Nations Educational, Scientific and Cultural
Organization would have to be consulted since the
question was within its competence. Speaking in his
personal capacity, Dr. Tehang suggested that the
Tnternational Union of Geodesy and Geophysics coulp
easily publish such a list in its quarterly bulletin.

Mr. LACLAVERE (France) replied that he would be
ready to undertske the preliminary research and the
publication of such a list if the Cartographic Office
of the United Nations was prepared to extend its
co-operation.

Dr. TCHANG (Execufive Secretary for the Con-
ference) said that he had no doubt the Cartographic
Office would give its co-operation as far as it was
possible to do so.

Dr. SCHERMERHORN (Netherlands) wondered who
could control the accutacy of such a list. Fxperience
with the questionnaire addressed to the governments
about the panel of experts on cartography had showed
that the answers lacked homogeneity.

The CHATRMAN felt that it was difficult to formulate
a constructive conclusion to the debate on item 8 of
the agenda. The Conference might say that it had
taken note of the statements made by various repre-
sentatives in respect of their requirements for technical
assistance and the difficulties they were experiencing
in obtaining it. Methods for facilitating procedures
to obtain technical assistance had been outlined.®
It was te be hoped that, in due time, the Technical
Assistance Administzation might have a continuing
budget which would enable this branch of the United
Nations to project long term plans.

. Adoption of a standard method
of writing geographical names on maps

[Ttem 6 (b) of the agenda]

The CHATRMAN emphasized that this subject was
2 vast on and that it might entail a long discussion,
with no certainty of obtaining practical results. Some
countries had already adopted the proposals formulated
by the International Civil Aviation Organization or
the International Hydrographic Bureau, but uniferm-

* Tor the text of the resolution on technical assistance
uestions, adopted by the Conference at its seventh plenary
Report of the Conference, pages 17 to 18.

meeting, see




ity, or even a clear desire to obtain uniformity, was
still nowhere in sight.

Replies received from governments 3 showed that the
problem could be subdivided. Agreement was falily
general on the point that the focal spelling should
be given for names in languages using the Roman
seript. For other languages, it was hard to see what
progress could be made until a body, set up under
United Nations sponsorship, could establish a pho-
netic seript and rules for transliteration applying to
all the scripts of the world. This problem went beyond
the competence of the Conference.

Licutenant Commander MAULAWIN (Philippines)
stated that his country approved the use of standard
geographical names on maps, followed by the local
versions in brackets. The Phillippines was in favour
of the system proposed by the International Hydso-
graphic Bureau.

Mr. DHAVAN (India) agreed with the remarks
made by the Chairman. It was highly desirable to
adopt an identical Romanization for international
maps. Howeve:, the value of graphic symbols differed
from one language to another. One solution might
be adding to these maps an elnborate index, on the
model of the one annexed to the international map
of the world on the millionth scale, but extended to
the languages of all the countries on the map. As
for languages which were not using Roman seript, it
was possible to adopt a uniform transliteration method.
Such a system already existed in India and couid be
extended to other languages without major difficulty.

Mr. ELSTER (Israel) favouled the mention on the
map of the jocal version of the name, with the excep-
tion of a few internationally known terms

3 See part IT of this report, page 42.

W

Colonel PETTET (United States of America) thought
no progress could be made on the matter as long a
groundwork had net been done on the linguistic and
phonetic planes. He referred the representatives o
the Conference document ? in which the United States
had indicated its willingness to co-operate in drafting
& peneral fiamework for a programme looking towards
maximum international uniformity in the writing of
geogiaphical names.

Rear-Admiral NICHOLS (International Hydrogra-
phic Bureau) noted that, of the cighteen nations repie-
sented ai the Conference, twelve were members of the
Burean. The States members of the Bureau, and in
addition the Philippines, had adopted certain funda.
mentpl rules on the handling of geographic names on
charts. It seemed reasonable, until the United Nations
had adopted some rule concerning this subject, that
cartographers and hydrographers of various countries
should get together and that the progress alieady made
on hydrographic charts should be continued on maps.

The CHIAIRMAN agreed with Rear-Admiral Nichols,
The uniformity already existing would of course be
taken as n basis for any future work. The Conference
appreciated the fact that difficulties were numerous
and that nothing could be done until some organi- .
sation started on this difficult task and the offer of -
co-operation of the United States was accepted by -
other countries. The Conference could take note of
the United States proposal and recommend that
countries—especially the countries of the region—
should consider what they could do to co-operate with
the United States for the solution of this problem

The meeting tose at 4.20 pan.

i 8ee {ootnote 3.
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Organization of work

‘he CHAIRMAN stated that the meeting had been
vened upon the tequest of several delegations as
. of them had proposed the inclusion on the agenda

an item from the provisional agenda.

Tesued as B/CONF.18/5R.5.

[P

Mussoorie, India, on Wednesday,

Mr. SUWANKATE (Thailand) proposed to include
on the agenda the item * Limits of mapping resposn-
sibility for the International Map of the World on
the Millionth Scale series . This item was of great
interest to his country, which bordered on four other
countries.

The proposal was accepted.

The CHAIRMAN stated that the item would be
numbered 6 (g) (i) and would he allocated to Com-
mittee IV.

The meeting rose at 1010 am.
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Orpganization of international co-operation
[Item 7 of the agenda])

(i) Procedure for obtaining from adjacent countries

information and mapping material in cases wheie
the international mapping responsibility of one
country extends over the territory of another
country

The CHATRMAN pointed out that the discussion
which had taken place in Committee 1V thoroughly
covered the question, at least as far as mapping mate-
rial was concerned. As to obtaining information, this
would certainly be done through the channels estab-
lished for the communication of mapping material.
Consequently, he proposed that, on this point, the
Conference should take into account the conclusions
reached by Committee IV on item 6 (g) (iti) of the
agenda.

(ii) The establishment of an inter-governmental car-
tographie organization to worle eut uniform inter-
national cartographic standards and to give the
necessary aid to less developed countries, as done
by other inter-governmental organizations, so that
the survey of the world may he expedited
The CIIATRMAN, before giving the floor to the repre-

sentative of Burma, who had sponsored this item,

drew the attention of the Conference to the document ?
which contained the views of the Netherlands on this
question.

U MAUNG (Burma) was saddened to see that, in
spite of the universal recognition of the fmportance of
cartographical work and the technical advances
achieved in that Beld, many regions of the world
remained totally o partialiy unsurveyed. It would
he superfiuous to insist on the need to expedite the
survey of the world as everyone knew that maps were
essential to almost every aspect of modern living and
that the development of the economic resources of the
world was zapidly becoming more and more dependent
on accurate maps.

Inequalities in vaiious spheres, such as agrieulture,
health and education, had necessitated the formation
: Issued as B/CONTF.18/5R.6.

: See part T of this veport, prges 82 and 83

Wednesday, 23 Februvary 1955, at 2.30 p.n.

of inter-governmental organizations whose task it was
to assist the less developed countries. Cartography
was no exception: it was 2 well-known fact that in
sore countries no primary system of geodetically fixed
control poinis existed. Consequently, Burma felt g
very strong need for an inter-governmental carto.
graphic organization which would provide necessary
assistance to less developed countries.

In its report,’ the Comimitice of Experts on Carto-
graphy had pointed out that. the absence of an inter.
national cartographic organizaiion was one of the
causes of the unsatisfactory position of cartography
It had also demonstrated that national governments
failed to appreciate the fundamental need for maps
and were unable to provide adeguate funds for map
ping. In both these respects, the action of an inter
national inter-governmental organization might he
meost helpful.

Such an organization would pe the most effective
medium to establish uniform international cartogra-
phic standards in respect of scales, projections, symbols
and nomenclature The International Civil Aviaties
QOrganization had already done this for aeronauticsl
chatts but, strangely enough, the maps on which these
charts were based varied widely in almost every car
tographic feature. Standard maps would give the
peoples of the world a common medium in which to
express the physical features of each country and on
which to plan their cconomic life

Finally, an international organization would permi
the less developed countries 1o avercome the ohstacle
which they encountered at present in their efforts t
obtain technical assistance. As Dr. Schermerhorn Bt
pointed out, while some assistance was being givel
in that field, competition among various serviees fo
technical assistance was very keen and it was inerct
ingly difficult to obtain assistance in cartography.

Answering a question of the CHAIRMAN, U Maut
pointed out that he had in mind an inter-government
orgenization on the world plan and not on a egion
plan.

Dr. SCHERMERHORN (Netherlands) made sof
general remarks on points which had come up dut
the discussion held at the Conference. The m!
difficulty encountered by cartographers was that th
task was considered by many government officials;
be of slight importance. The only way for the count!
of the 1egion to improve this situation was to dem
ctrate the direct importance of car tography for ¢¥

¢ Wodern Cartography - Base Maps for World Needs.
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ien. In Europe, many countries, members of the
.ernational Union of Geodesy and Geophysics, had
dertaken considerable woik purely from the point
view of research and scientific development. Such
approach would be wrong for- the courtties of the
fon. Goverament officials would be convinced of
» necessity for undertaking cartographic work and
making budget appropriations for this purpose only
the close relation between cartography and economic
velopment was established, and if they were given
ncrete cxamples of projects which had failed because
the lack of adequate maps or sufficient statistical
sormation. They were not willing to pay for scientific
ojects which, at this stage of development, could
considered only as matters of prestige.

As to the development of intersational co-operation
. means of international organizations, this question
d been fully discussed by the Committee of Experts
. Cartography which had met in April 1949 and
which Dr. Schermethorn had been a member. The
ymmittee had drafted its recommendations in that

spect with the utmost care, but perhaps it still had

it been careful enough since the United Nations, in
ite of the existence of the Cartographic Office and the
rd work of its staff, had not done ali that the experts
slieved it was essential to de.

Of course, important activities on the plane of inter-
stional co-operation had been caried out by scientific
ganizations. However, given especially the insuffi-
ent support on the part of governments and the
creased importance assumed by international orga-
izations, the existence of such an organization in the
eld of cartography, on a faitly stable basis, was an
bsofute necessity.

The experience of the European Organization for
xperimental Photogrammetric Research, which com-
rised seven countries of Rurope, showed the advan-
ages of inter-governmental work over that accom-
lished by international organizations of a private
haracter. Governments had recognized the clement
f international co-operation, credits had been made
wailzble, and extremely important financial contri-
wtions had been made, especially by Italy, Switzer-
and and Austria. The results of this werlcwould receive
lue publicity at the 1856 Congress of the International
loeiety of Photogrammetry in Stockholm.

What could be done on the regional plane? As
Dr Schermerhorn had alveady pointed out at other
meetings, the Conference was to discuss not so much
technical as policy questions. Its task was to provide
artographers with means to persuade governments of
the importance of their worl. For this reason it was
esential to strengthen the activities of the United
Nations, not at Headguarters, but in the fleld, by
tiving the regional conference a permanent character.
It might meet every three or four years. The present

Conference was a first experience for everyone on the
organization of subsequent sessions.

The CHAIRMAN thanked Dr. Schermerhorn for his
Most objective and most interesting statement
- Dr. MIYABE (Japan) stated that if an international
Hetographic organization came into existence, it might

help to eliminate the present diiscrepancies which
existed at border lines due to the fact that in different
countiies different co-ordination systems and sels of
references were used for control points. International
co-ordination could be achieved on the basis of sui-
ficient astronomical work (observations of occuitations)
and data in the field of triangulation, levelling and
measwements of geomagnetism. An international
organization would promote these activities, which
were at present insufficient in many parts of Asia
and the Far East. It would also emphasize the fact
that geodetic and geophysical work was necessary not
only for cartography but also for the general develap-
ment of natural resources. It was to be hoped that
technical assistance in this field would be included
in the terms of reference of such an organization, the
general activity of which might usefully follow the
lines advocated by Dr. Schermerhorn.

M. ELSTER (Istael) wondered whether the propo-
sal for establishing an inter-governmental organization
would not lead to duplicating the work of existing
international scientific organizations.

Dr. SCHERMERHORN (Netherlands) did not think
so. Tirst of all, the European inter-governmetal orga-
nization dealt only with photogrammetry, and not
with matters of wider scope covered by the Interna-
tional Union of Geodesy and Geophysics. Nor did it
interfere with the International Society of Photo-
grammetry in general, whose articles on scientific
and technical matters were published under the sole
responsibility of their authors. The main interest in
having an official inter-governmental organization was
to achieve centralization and objective eriticism of
experimental results. Tt offered the only means to
obtain statistical data on a comparative basis. This
showed that there was a very sharp difference between
the action of official inter-governmental organizations
and private work suech as that eonducted by the Inter-
national Society of Photogrammetry. The existence
of an inter-governmental organization also streng-
thened the position of national institutes with their
own governments. Dr. Schermerhorn felt certain that
the creation of the Kuropean inter-governmental
organization had in fact greatly promoted the work
of the International Society of Photogrammetry, as
would no doubt appear at the 1956 Congress in
Stockholm.

The CHATRMAN feit it was generally agreed that
it was desirable to set up inter-governmental regional
orgenizations and to continue to hold regional earto-
graphic conferences. He agreed with Dr. Schermerhorn
that inter-governmental organizations strengthened the
hand of national cartographic institutes with their
own pgovernments. As regaids the remarks of
Dr. Miyabe, he feit that lack of uniformity in stand-
ards and practices used in neighbouring countries
could be better dealt with by inter-governmental
organizations on a regional basis. However, he wondered
where funds could be found for the creation of such
inter-governmental 1egional organizations.

Dr. SCHERMERHORN (Netherlands) said that, as
he had beer considering regional organizations within




the framework of the United Nations, all financial
burdens should be boine by the United Nations. He
insisted upon the specifically regional character of the
conferences oI organizations he referred to, and felt
that epresentatives of countries outside the region
concerned should be invited only as ohseivers. In any
case, the Economie and Soctal Council should be
requested  to provide all necessary Imeans for the
convening of regional conferences, and it was essential
to convince the Council that such conferences were
indispensable, not only for countries of a particular
region, but also for the proper functioning of the
Council itself.

Di. TCHANG (Executive Secretary for the Conler-
ence) rtecalled that representatives present at the
Conference had been invited by the Secretary-General
of the United Nations in pursuance of a recommend-
ation by the Committee of Expeits on Cartography.*
according to which representatives of countries of the
region and of countries having an interest in the region
should be invited.

Concerning the financing of United Nations carto-
graphic conferences, the matter had to be discussed
by the Economic and Soeial Council and by the General
Assembly of the United Nations. These bodies were
composed of representatives of governments.

M: MILLER (Canada) felt that cartography was
sufficiently useful to provide arguments capsble of
convincing governments and the Economic and Soeial
Couneil.

Rear-Admiral NICHOLS (International Hydrogra-
phic Bureau} considered that, if it was the general
wish to create a regional inter-governmental organi-
zation, constructive steps should be taken to this end.
Jor instance, the Conference might set up an office
to draft the status and objects of the said organiza-
tion and to forecasl expenscs. This office could then
send a detailed statement to governments, which would
thus be in a position to take a disect decision.

Th. SCHERMERHORN (Netherlands) thought that,
although some centralization would Do doubt be
indispensable, the regional organizations envisaged
were not comparable to the Tnternational Hydrogra-
phic Bureau. Fiist, they should be established within
the framework of the United Nations. Secondly,
cartographic conditions and iterests differed widely
in the various regions of the world, so that regional
organizations would probably be more effective than
a single world organization. Experience had also
shown that regional meetings commanded wider
attendance than meetings of world organizations.

The CHAIRMAN supggested that the Executive
Secretary for the Conference and himself draft a recom-
mendation stating that the Conference recognized the
necessity of creating inter-governmental organizations
on & regional basis, within the framework of the United
Nations, in order to impress upon governments the
necessity of progress in all fields of cartography, and
that the best means to achieve this would be to work
on the basis of regional cartographic conferences.

J—— L

¢ Ihid. .

Upon a suggestion by the CHAIRMAN, Mr. Mifer
proposed to add that the coming regional conferences
should also consider ways and rnenns of establishing
intex-governmental cat tographic organizations for their
regions.

It was so decided.

(iii) Questions relating to a centyal research organiza-
fion or office to which problems can he referred and
from which up-to-date information about various
instruments may be obtained
U MAUNG (Burma) felt that the communication

provided by his delegation ® sufficiently stressed the

ressons for creating o central research organization
in the region. e wished to know the view of other
delegations on the subject.

Dr. GIGAS (Federal Republic of Germany) referred
delegates to the statement on the subject in the com-
munjcation of the delegation of the Federal Republic
of Germany.® One way of initiating work in this field
would be to publish a tegional journal, in which the
vatjous countries could state their problems and the
subjects which interested them most,

Mr. DHAVAN (India) was also much in favour of
the creation of a central research institute and approved
the reasons set out in the Burmese documents.?

Mr. MILLER (Canada} felt that implementation
would be accelerated by considering first a central
oxganization to which problems could be referred and
where up-to-date information about various instru-
ments could be obtained, instesd of ambitiously con-
sidering from the very start the creation of a  centinl
research organization 7.

My RLSTER (Istael) thought that it was difficul
to speak of the creation of a central organization befort
defining the exact funetion and constitution of suel
an organization. The question should be thoroughl
investigated and referred to the next regional carto
graphic conference.

Dr. SCHERMERHORN (Netheriands) agreed wit!
Mr. Eister and Dr. Gigas that the creation of a centt
organization was not an casy matter. Many effort
had been made in this direction in Europe and it ha
proved impossible, and perhaps unnecessary, to estal
fish a central institute The problem was rrainl
one of co-operation between the various government
but in any case it would be rather optimistic to expt
great results in this Geld, especially in Asia, whe
distances were so much greater than in Kurop
However, if the countries of the region did decide
create a central institute, the Tnternational Society
Photogrammetry would be glad to assist them in ¢
possible ways in establishing it.

The CHAIRMAN, swmming up ¢he discussion,
that the opinion of the Conference might be exprest
along the following lines: the Conference felt !
essential need of a central international organizoti
on cartography, but also realized the difficulties involi

¢ See part 1T of this report, page 129.
v See part II of this veport, page 7.
7 Gee pact 11 of this report, page 129.
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. the creation of such a body. Consequently, it
woured, as a first measure, the establishment of a
smmittee or several committees specialized in a spe-
fic field. When they needed expert guidance, these
smmittees were to approach the countzies or the

institutions particularly competent in the matter.
The Chairman, in co-operation with the Executive
Secretary, would draw up the final text of a draft
recoramendation on thab point.

The meeting rose at 4.35 pan
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Adoption of the report of the Conference
[Ttem 9 of the agenda)

The CHATIRMAN subimitted the druft report prepared
by the Drafting Committee? It was decided to con-
sider chapters I and II first

Chapiers 1 and II were adopted without discussion.

The CHATRMAN indicated that the text of chap-
ter ITI, summarizing the communications and debate
relating to agenda items 5 to 8, was not yet ready.
It also contained the draft resolutions. As soon as
the text was completed, it would be sent to the officers
of the Conference and its commitices for checking and
approval. He proposed that this chapter be considered
as provisionally adopted.

It was so decided.

Resolutions of the Conference?

The CHAIRMAN explained that the text of the
resolutions in document E/CONT.18/B/L.1 had been
prepared by the Drafting Committee on the basis of
the reports of the four technical committees and the
proposals submitted to the Conference. These draft
resolutions would be considered singly.

RESOLUTION ON RECENT PROGRESS AND INTERESTING
TECHNICAL PDEVELOPMENTS IN THE RESPECIIVE
COUNTRIER

The CHAIRMAN, refeiring to the discussions which
had taken place in the Drafting Committee, proposed
deleting the words “ even the elements of 7 in the
penultimate line ol sub-paragraph (i)?

T Yssued as B/CONF 18/SR.7.

s The Committes consisted of the following membets :
President, Vice-President, Exceutive Sceretary, the Chair-
man of each of the technieal commitiees and the head of
the delegation of the United States of America.

3 The texts of the resolutions, as adopted, may be found
on pages 7 to 18 of Vol 1, Heport of the Conference.

¢ Sub-paragraph (i) of the draft resolution read as follows:

“ Having taken note of (i) the present state of progress
of the various nations of this region in the cartographic

Mussoorie, India, on Friday, 25 February

1955, at 10.00 a.m.

With this amendment, the draft resolution was adopted
and became resolution I of the Conference.

RESOLUTION 0¥ THE APPLICATION OF AIRBORNE ELEC-
TRONIC DEVICES FOR THE CONNEXION WILH Twbia
OF OUTLYING ISLANDS SUCH AS THE ANDAMANS AND
NIcOBARS
The draft resolution was adopied without discussion

and became vesolution IT of the Conference.

RESOLUTION ON THE DESIRABILITY OF MEASURING ONE
OR MORE STANDARD BASE LINES IN IWDIA AND OTHER
Fan FEASIERN COUNTRIES WITH THE VAisani cou-
PARATOR DEVRLOPED AT THE Finnisg GEODETIC
INSTITUTE
The draft resolulion was adopted without discussion

and became resolution III of the Conference.

RESOLUTIONS ON MAGNETIC AND GRAVITY OBSERVA-
T10NS 1N THE Bay oF BENGAL AND THE ARARIAN SEA

The lwo draft resplutions were adopied without discus-
sion and became resolutions IV and V of the Conference.

RESOLUTION ON THE MAINTENANCE OF  NATIONAL
MAGNETIC STANDARD INSTRUMENTS © AND THED
COMPAIISON WITH UROPEAN STANDARDS
The drafi resolution was adopied without discussion

and became resolution VI of the Conference.

RESOLUTION ON FIRST-ORDER TRIANGULATION AN
LEVELLING CONNEXIONS BEIWEEN NEIGHBOURIN
couNTRIES (E.G, IRAN, IRAQ, SYRIA AND TURKEY
Mr. LACLAVERRE (France) suggested that, in orde

not to use a word with two different meanings, respé

be substituted for connezion in the last line of part

graph 4.5
With this amendment, the drafl resolution was adepht

and became resolution VII of the Conference.

RESOLUTION ON MEANS OF OBTAINING 4 REGUL!
SMALL-SCALE PHOTOGRAPHIC COVERAGE IN THE 5E
TORS OF A REGION WHERE SUCH COVERAGE DO
NOT YET EXIST OR WHERE 1T APPEARS TO BE INSU
FICIENT
Coloenel PETTIT (United States of America) WO

dered whether it would not be advisable, in the It

field, both as regards the methods in use in cach coun®

and in respect of the great jeeway required to be ME

up in the varzious cartographic fields before even 1

eie:lnf:‘nts of eartogiaphic self-sufficiency can be achieV

an

s Referonees to paragraphs and lines as given
io the resolutions in their printed form.

here
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tagraph, to replace the words oital necessity by
sirability

The CHTAIRMAN stated that an identical proposal
d been discussed in the Drafting Committee and
» consensus of opinion had been that a strong expres-
n must be used.

¥r. MILLER (Canada), Dr. SCHERMERHORN
etherlands) and Mr. LACLAVERE (France) sup-
rted this point of view.

The draft resolution was adopled as submitted and
came vesolulion VILIL of the Confercnee.

;9OLUIION ON THE MOSTI APPROPRIATE INSTRUMENTS
AND MEIHODS TO ENSURE THE RAPID EXECUTION
OF CARTOGRAPHIC SURVEYS OF AVERAGE PRECISION
AND AT A SCALE OF THE ORDER OF 1:50,000 on
1:100,000 BY THE USE OF AERIAL PHOTOGRAPHS 1N
COUNTRIES WHICH ARE NOT YET PROVIDED WITH
REGULAR MATS

With a drafting change proposed by the Chatrman, the
aft resclution was adopted and became resolution 1.X
the Conference.

ESCLULTION ON IMPROVEMENT AND STANDARDIZATION
OF CADASYRAL SURVEY MEI HODS

Dr. SCHERMERMORN (Netherlands) pointed out
wt, through z material mistake, sub-paragraph (e}
ad been omitted from the text given in document
JCONF 18/B/L.1. Fle proposed to re-establish the
sricet text of the draft resolution by adding the
vissing paragraph.

With this correction, the draft resolution was edopted
ud became resolution X of the Conference.

tESOLUTION ON ADOPIION OF A STANDARD METHOD
OF WRITING GEOGRAPHICAL NAMES ON MAPS

Colonel PETTIT (United States of America) pro-
wsed that, for the sake of clarity, the last paragraph
¥ the draft text which read:

“ g Recommends that the governments of this
region should appoint experts to participate in the
deliberations of a committee to be set up under the
United Nations, on the lines proposed by the Govern-
ment of the United States of America. ”

be replaced by the following :
“9  Recommends that a committee should be
set up under the auspices of the Tnited Nations,
_on the lines proposed by the Government of the
. United States of America, and that the govern-
“ments of this region should appoint experts to pa-
teipate in the deliberations. ”
“ Mr. MILLER (Canada) supported this proposal,
. With this amendment the draft resolution was adopled
ond became resotution X1 of the Conference.

i
;}}Esox_u-ImN ON TOPICAL MAPS

?:M_lﬂ GEORGE (Food and Agriculture Organization)
;E?“Posed in connexion with this dxaft resolution that
g%ﬁ nmendment be made to the text of the zeport of
tommittee 17X, In paragraph 10, line 4, the words

however as were to be omitted and on line & requare
should replace required.

This proposal was accepted.

With this understanding the draft resolution was
adopted and became resolution XII of the Conference.

REsoruyIloN ON HYDROGRAPRY

Rear-Admiral NICHOLS (International Hydrogra-
phic Bureau) pointed cut that in the third paragraph
of the draft resolution statute 11 should be substi-
tuted for statute 1.

With this correction, the draft resolution was adopled
and became resolution XIIT of the Conference.

RESOLUTION ON ANRONAUTICAL CHARTS AND INITER-
apLation orF ICAQ 1:1,000,000 SERIES AND THE
INTERNATIONAL MaP? 0F THE WORLD ON THE MiL-
LIONTH SCALE

Colonel PETTIT (United Stetes of America) sug-
gested that, in the second line, are designed be sub-
stituted for catered and is for was.

With these changes, the draft resolution was adopled
and became resolution XIV of the Conjerence.

BESOLUTION ON STANDARDIZED SPECIFICATIONS TFOR
THE INTERNATIONAL Mar oF THE WORLD ON THE
MILLIONTH SCALE

Mr. MILLER (Canada) wished to known the opinion
of the representatives of the region coneerning the
clause “ While the major items, such as projection,
sheet lines, ete. would be made mandatory ”.

Mr. DHAVAN (India) felt that major items such as
sheet lines should be uniform, as otherwise no agree-
ment would be possible on other conventions. He
therefore approved the clause mentioned.

Mr. GEORGE (Food and Agriculture Organization)
thought that Mr. Miller’s query was justified. He
believed that the predominant opinion of the countries
of the 1egion should be followed.

Mr. PARK (International Civil Aviation QOigani-
zation) noted that the draft resolution seemed o
imply that there was a special organization for the
revision of IMW specifications. This was not so, and
it should be reflected in the resolution.

The CELATRMAN observed that this point was already
covered in paragraph 18 on the report of Committee IV.

Mr. PARK (International Civil Aviation Organi-
zation) nevertheless thought that the draft resolution
should be clazified in the sense he had indicated.

The CHAIRMAN accordingly propesed to add fo
the draft resolution a second patagraph identical with
paragraph 12 of the report of Committee IV, with the
exception of the first four words. The paragraph
would read as follows:

(b) That it would be desirable for the Secretary-
General of the United Nations to appoint an sdvisory
committee of experts to examine proposals on the
specifications for the IMW series received from coun-
tries. ‘The findings of the committee should be trans-
mitted to governments for consideration hefore final




adoption by an international conference to be convened
by the United Nations.

TWith this amendment, the draft resoluiion was adopled
and became resolution XV of the Conference.

RESOLUTION ON LIMITS OF MAPPING RESPONSLBILITY
ror THE INTERNATIONAL Mar OF THE Wonrin ON
TEE MILLIONTH SCALE

M. DHAVAN (India) proposed to insert the word
land between largest portion of and territory in the last
sentence of paragraph ().

With this amendment, the drafi resplution was adopted
and became resolution X VI of the Conference.

RESOLUTIONS ON
CO-OPERATION

The CELATRMAN noted that the question of procedure
for obtaining from adjacent countries information and
mapping material in cases where the international
mapping responsibility of one country extended over
the territory of another country had already hbeen
adequately covered by resolution XVI, just adepted.
The Conference hed before it two other draft resolu-
tions. One dealt with the esteblishment of an inter-
governmental cartographic organization te work out
uniform international cartographic standards and to
give the necessary aid to less developed countries, as
done by other inter-governmental organizations, so that
the survey of the world might be expedited. The
other concerned guestions relating to a central research
organization or office fo which problems could be
referred and from which up-to-date information about
various instruments might be obtained.

These drafl vesolulions were adopled without discus-
sion and became resolutions X VII and XVIII of the
Conference.

ORGANIZATION OF INTERNATIONAL

REsoLuTioN ON TECHNICAL ASSISTANCE

The drafl resolution was adopled withoul discussion
and became resolution XIX of the Conference.

Resorution oN second UNITED Narrons REGIONAL
CarroerAPEIc CONFERENCE FOR Asia

The CHAIRMAN then submitted the draft resolution
regarding the convening of a second regional ecarto-
graphie conference forr Asia and the Far Kast.

The draft resslution was adopted and became 1esoly.
tion XX of the Conference.

Report of the Conference

The CHATRMAN stated that, since the resolutiony
presented by the Drafting Committee had now beep
adopted, all that remained was to pdopt chapler IIY
subject to any minor changes that might be made bb:
the officers when the text was available, and then the
report of the Conference as a whole

There being no objection, chapler I1I was adopled
and the report of the Conférence was adopted.

Expression of thanks and closing of the Conierence

The CHATRMAN thanked the Executive Secretary,
the staff from United Nations Headquarters and from
the Economic Cornmission for Asia and the Far Kast
for their valuable work in the Conference. e expressed
the representatives’ gratitude to Colonel Gambhir
Singh and the personnel of the Survey of India for the
excellent airangements they had made for the success
of the Conference. He also was grateful for the good
will of the countries outside the region who had sent
highly qualified experts to the Conference.

Mr. MILLER (Canada) expressed the Conference’s
appreciation of the very courteous hospitality and
efficient organization provided by the host country,
India.

The CHAIRMAN thanked all delegates for their
co-operation and in paxticular he thanked the offieers
of the committees. He felt certain that the persoml
contact initiated in the Conference would prove fruitful
for future cartographic work.

Dr. TCHANG (Execcutive Seeretary for the Confer-
ence), in the name of the Secretary-Genersl of the
United Nations and in his own name, thanked the
Chairman oand all delegates for their good will and
co-operation and expressed the Organization's grati
tude to Colonel Gambhir Singh, Mr. Ramanathan end
all other members of the Survey of India for their
invaluable assistance in making all the arrangements.
and in providing all necessary services.

The CHATRMAN declared closed the United Nations
Regional Cartographic Conference for Asia and the
Far last.

The meeting rose at 1120 am.
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INTERNATIONAL MAP OF THE WORLD ON THE MILLIONTH SCALE :
MEANS OF BRINGING THE TASK TO COMPLETION

by

Secretariat of the United Nations

‘he original text of this paper appeared as document E/2876 under the title “ Means for Furthering the
Completion of the International Cne-Millionth Map of the World )

TERMS OF REFERENCE

At its thirteenth session, the Economic and Social
ouncil adopted resolution 412 A IT (XIII}:

« The Beonomic and Soctal Council,

" Hoving ezamined the report of the Secretary-
General on relations with inter-governmental organ-
izations,

“ Desiring to give further effect 1o its resolutions
concerning the termination or integration of certain
intergovernmental organizations,

“ Considering that the United Nations Cartogra-
phic Office has been established and is capable,
within present budgetary limitations, of performing
the functions hitherto carried on by the Central
Burean of the International Map of the World on
the Millionth Scale,

“1. Requests the Secretary-General to invite the
President of the Central Bureau to seek the assent
of those governments which have maintained con-
tact with the Central Bureau since the end of World
War 11 to transfer the work of the Central Bureau
to the United Nations Cartographic Office;

“a  (Calls upon the Secretary-General, in colla-
boration with the President of the Central Bureau,

" to effect the transfer of the records, documents,
maps and assets of the Central Bureau to the United
Nations Cartographic Office at the earliest practic-
_gble date, ané to report the action taken thereon
“to an early session of the Council; and

“8  Requests the Secretary-General to submit
: recornmendations to an early session of the Council
“ on appropriate means for furthering the completion
¥ of the international map of the world on the mij-
" lionth scale, taking into account the views of such
i consultants on cartographic questions as he may
i wish to seek.”
;7 This report is prepared in accordance with para-
-graph 8 of the zbove resolution.

INTERNATIONAL Map or THE WORLD
oN THE MILLIONTH 3SCALE

The international map of the world on the millionth
thle {referred to as " international map of the world ”

or as IMW) is a project being carried out in accord-
ance with resolutions adopted by representatives of
governments at international conferences in 1909 and
1918; several minor amendments to the specifieations
were introduced in 1928. 'The actual preparation and
publication of the sheets are the responsibility of the
country or countries concerned. The resolutions of
the conferences dealt mot only with procedures but
also with detailed specifications concerning sheet area
and sheet lines; projections; hypsometric colours and
contours; lettering, spelling and traunsliteration of
names; conventional signs and colours, and other
technical features.

The Convention of 1818 set up the Central Bureau
of the International Map of the World on the Mil-
Honth Scale ! to serve as a liaison between governments
for exchange of information and to assist governments
in co-ordinating publication of the map in standard
form.

The international map, which comprises nearly
1,000 shects for the land areas of the world, is a long-
term international project. The work twice suffered
interfuption because of world wars. Caleulations based
on the latest report of the Central Bureau, issued in
1952, and the number of maps received by the United
Nations Secretariat, indicate that a few more than
400 sheets have been completed, but many of them
need to be brought up to date? In this connexion,
mention may be made of the fact that, since adoption
of the recommendation for transfer of the Central
Bureau to the United Nations, some national map
producing agencies have hesitated to resume their work
in this field until the United Nations intentions regasding
publication of the map are made known.

CONSULTATIONS

In preparing this study, efforts have been made to
secure opinions from experts in various parts of the
world, reflecting, as far as possible, the various points
of view and, in particular, views of (a) officials of

t The transfer of the Central Bureau to the United
Nations, recommended by the Economic and Social Couneil,
was completed by 80 Seplember 1958.

* An index map showing the status of publication in
1952 appears between pages 38 and 39.




international organizations dealing with this project
since its inception, such as the Central Bureau and the
International Geographical Union (IGU)Y, and (b) offi-
cials of national cartographic agencies responsible for
the preparation and publication of the international
map and 1epresenting the viewpoint of countries with
differing degrees of development in cartography as
well as those with widely different cartographic require-
ments. Excerpis from the replies appear in annex B.
Furthermore, the findings of the International Geo-
graphical Union and the VIth Pan American Consult-
ation on Cartography in regard to questions on the
international map have heen taken into accouni in
this report.

consistent interest in promoting
and developing the international map, the Inter-
national Geographical Union at its VIIth Assernbly,
held in Lisbon in 1949, estoblished a new Com-
mission on the Tnternational Map of the World,
1:1,000,000. Tts termms of reference weie to con-
sider comprehensively the problem of the inter-
national map and, in particular, (2} to consider what
changes, if any, should be made in the Central Bureau;
{b} to advise whether the absorption or integration of
the Central Bureau by the United Nations would be
advantapeous; {c} to ascertain what coverage at the
one-to-one million scale exists or is in couxse of prepa-
ration, and to advise whether duplication of effort,
if any, can be advantageously reduced {with parti-
cular reference to the World Aeronautical Chart of the
International Civil Aviation Organization (ICAO) on
the millionth scale); (d) to review the present procedure
whereby each nation produces, te a generally agreed
specification, sheets covering a specific area, and to
recommend whether or not any change in this proce-
dure is worthy of further investigation; (e} to reap-
praise the purposes for which the international map
of the world on the rmillionth scale was originally
created and to ascertain how far the present speeifi-
cations, including sheet layout, meet modern reguire-
ments, and particularly whether a base map suitable
for carrying geographical overprints can satisfactorily
be printed from the various existing plates; {f} to
ascertain how far the ICAQ World Aeronautical Chait
on the millionth scale can meet the purposes for which
the international map of the world is produced and
vice versa, and whether any co-ordination between
the two could be effected with advantage

The Commission made two inquiries by circular lebters
1o the officiels responsible for the international map of
the world in various countries, with a view to assembling
fundamental facts and official opinions needed as a basis
for recommendations. Dr I K Wiight, Chairman of
the Commission, made available to the Sceretariat of
the United Nations the Commission’s repor t,3 together
with photostatic copies of replies received from the
following countries : Argentina, Austialia, Belgian
Congo, Belgium, Canada, Denmark, Dominican Repub-
lic, Beuador, Egypt, Finland, TFiance, French West
Africa, western Germany, Guatemala, Iceland, India,

In pwsuance of its

: The edited text is reproduced in annex A,

Indochina, Indonesia, Treland, Italy, Japan, Monace,
Netherlands, New Zesland, Norway, Pakistan, Portugal,
Southern Riodesia, Sudan, Sweden, Switzerland, Thai.
land, Union of South Afr ica, United Kingdom of Great
Britain and Nerthern Treland, United States of Ameriea,
Venezuela and Yugoslavia.

The teport of the Commission was examined at the
VIIIth Assembly of the International Geographical
Union, held jointly with the XVIIth International
Geographical Congress in August 1052 in Washing.
tor, D.C After debate, the Commission adopted »
resolution 1 recommending that the International Geo.
graphical Union take several actions for suppotting
and developing the international map of the world

The VIth Pan American Consultation on Carto.
graphy, held in October 1052 in Ciudad Trajitlo, Do
nican Republic, adopted resolutions 4 calling for appro.
priate action by governments of the American nations
and by the Pan American Institute of Geography and
History to promote and to facilitate publication of
the international map of the world

AwnarLysis OF PROPOSALS

The following paragraphs summarize the findings of
the international organizations and the views expressed
by experts on the major issues concerning future de
velopment of the intsrnational map of the world on
the millionth seale.

Basic Poricy QUESTIONS

With respect to arrangements for production of the
international map, the report of the 1GU Commissior
favoured continuing to decentralize the operations u
individual nations, The president of the Central Burea
suggested further that the United Nations Cartographi
Office should endeavour to secure the greatest amount
of co-operation between countries; expedite the fre
exchange of maps and material required for the pro
jeck; orgauize_mther than pmvide—-«assistance t
those nations which have limited mapping resource
or none: endeavour to minimize the duplication ¢
effort which may occur when the territories of mo!
than one nation impinge on a single gheet of the inte
national series; maintain close touch with nation
mapping organizations, with other international ms|
ping organizations such as the International Civ
Aviation Organization and with all similar mappit
projects in progress of planned. A

M. H. A. Bauwmann, Director, Trigonometrical Su
vey of the Union of South Afiica, pointed out that t!
mapping resources possessed by small nations (3
even some of the great ones} were strained to the i
in keeping abreast of domestic mapping réquireme
and suggested that the work of producing the indf
national map of the world must, as far as possib
be integrated into the domestic mapping programmeé,
each nafion. !

Mr. R, Verlaine, of the Belgian Institut géogl
phique militaire, a merber of the Committee of Eixpe

+ Reproduced in annex A




m Cartography called by the Secretary-Gene:al to
neet in 1949, expressed the view that o survey should
¢ undertaken by the United Nations to secure, by
neans of a detailed questionnaire to govermments, an
pventory of the existing complefed sheets, as well as
§ the possibilities and means in various countries
or carrying on the work, and an indication of their
vishes as to the manner in which the project should
e continued. On the basis of the replies received,
t would be possible to decide on measures to be taken
md to establish an appropriate programme for the
vorlk of the United Nations in this field.

Stimulation of Inierest

Interest in the international map of the world has
jeen considered an essential factor in furthering its
wbiication. Mr. Verlaine stressed the importance of
» reaffitmation by geographers of the need for com-
detion of the map and of their scientific and practieal
aterest both currently and in the fubure.

The president of the Central Bureau considered it
nost necessary that all those nations which adhere
o the conventions dealing with the international map
f the world should continue to be served and be made
o feel that they could continue to take part in this
nternational project after the Cential Bureau had
een transferzed to the United Nations

General Salwidhan Nidhes, Director of the Aerial
dapping Organization of Thailand, stated that appro-
niate measures sheuld be taken to enable the United
Vations o take over the f[unctions of the Central
lwean, thus obtaining better co-operation and accel-
rating preduction of the map.

Both the International Geographical Union and the
{Ith Pan American Consultation on Cartography
uged governments to bear in mind the international
nap of the world in planning their cartographic pro-
rammes.  The Pan American Consultation recom-
nended that governments of the American nations
eport on progress to the next session scheduled for
1954,

Revision of Specifications

While views had heen expressed thet no modifi-
ation should be made in the existing chaiacter of
ke map, the international organizations and the
xperts consulted seemed to concur in the necessity
or a revision of the specifications which govern its
wblication and which were adopted at intergovern-
nental conferences. The IGU Commission recom-
nended that the International Geographical Union
ive suppoit to action that would facilitate inter-
utional agreement upon the measures necessary to
ep the specifications and preduction of the inter-
ational map of the world continuously in line with
todern international requirements as well as with
he particular needs of each country. The Vith Pan
Mmerican Consultation on Cartography invited the
’an Arherican Institute of Geography and History
0 recommend to the United Nations a study of the
Pecifications for up-to-date revision in the interests
f pertinent international agreement.  In addition,

many views were expressed in favour of making the
specifications more flexible. Nevertheless, opinions
were diverse as to the specifig items to be revised as
well as the modifications to be made; projections,
sheet lines, geographical names were among the items
proposed. On several technieal questions and on
questions of policy the inguiries made by the Inter-
national Geographieal Union 1evealed such wide differ-
ences of views that the IGU Commission itself found
it impossible to formulate econclusions that would
reflect any consensus of opinion.

As to the procedure for canying out such revision
and for discussing the problems relating thereto, the
IGU Commission’s report recomnmended the holding
of a conference of representatives of the governments
which have undertaken or were otherwise interested
in the production of the international map. At this
conference the international map of the world would
be considéred in all its aspects, and definite policies
and specifications concerning it would be established.
Subsequently, the Commission recommended that the
International Geographical Union set up a commit-
tee of cartographic experts to be available to advise
the United Nations on matters relating to the inter-
national map as needed.

General L. Hurault, Director of the Institui géo-
graphique national of France was of the opinion that
the problems relating to the completion of the inter-
national map eould hardly he solved Iry correspondence.
This opinion corresponded with that of the Commission.
He suggested that it would be advisable to have a
meeting of experts fo study the various aspects and
to make recommendations when the results of the
inquiries already in progress were available.

Financial Problems

General Hurault drew attention to the financial
aspects of the publication, especially in the case of
goveinmental agencies confronted by reduced budgets
and responsible for the production of many shects
covering extensive areas. He expressed the view that
& subvention from the United Nations to publishing
agencies would be desirable. The IGU Commission
considered that such a procedure might, however,
detract from the international and cooperative nature
of the undertaking and recommended thal the agencies
invited to attend the proposed international confer-
ence be asked, well in advance of the meeting, to
consider and be prepared to present their views with
regard to this problem both in general terms and more
specifically as to the desirability of seeking subven-
tions from the United Nations.

ConcrusionN

On the basis of the fndings of the International
Geographical Union and the VIth Pan American
Consultation on Cartography together with the opinion
of experts as set forth in this report, the Secretary-
General will continue to maintain close linison with
the responsible national cartographic agencies and the
interested international organizations for the purpose




of furthering the completion of the international map
of the world on the millionth scale. One means to
this end would be the preparation of proposals for

amending the existing specifications governing  the
publication of the map, with a view to their adoption

by international agreements

ANNEX A

Report and resolutions relating to the international map of
the world adopted at international conferences

YIIrg ASSEMBLY OF THE INIERNATIONAL GEOGRAPHICAL
Umon {Aucust 1852)

Report of the Commission on the International Map
of the World on the Miltionth Scale

At the meeting of the VIIth Assembly of the Inter-
national Geographical Union held in Lishon on 15 April 1948,
a new Commission on the Tnternational Map of the World
on the Millionth Seale was established. The Director-
General of the Ordnance Survey of Great Britain, General
(3. Cheatham, Professor Leite de Castro of Rio de Janeiro,
and Dr. John K. Wright of the American Geographical
Society, New Yark, were named as members, with
Dr. Wright as Chairman. After a few months of helpful
service, General Cheatharn was succeeded as Divector-General
of the Ordnance Survey—and therefore as Commission
member—by General R, L Brown. Upon the recommen-
dation of the original cornmission the following were added
in the autumn of 1949 as official members : General Louis
Furanit, Director of the Institut géographique national
of France, and Dr. . J. Alcock, Chief Curator of the
National Museum of Canada, Ottaws, and as corresponding
members, Professor Henii Gaussen of the University of
Toulouse, France, and D, Ronald Miller of the University
of Wdinburgh, Scotland.

In the autumn of 1949 the Commission adopted terms of
yeference for its guidance, which were approved by the
Executive Committee of the International Geographical
Union, as follows:

Phe duties of the Commission shall he :

1. To consider comprehensively the problem of the
International Map of the World, 1: 1,000,000;

9, In particular,

(a) To consider what changes, it any, should be made
in the Central Bureau of the International Map of the Wosld
on the Milionth Secale;

{b) To consider and advise whether the absorption o1
integration of the Central Bureau would be advantageous
in the light of the following resclution * adopted by the
Fconomie and Social Council of the United Nations on
27 July 1949, under item 45, " Co-ordination of carto-
graphic services of specialized sgencies and international
organizations ™ :

“ Phe Beonomic and Social Council,

“« Having noted that a number of States have expressed
views in favour of the absorptioa oF integration of the
Central Bureau, International One Millionth Map of the
Wozld into the United Nations,

“ Requests the Secretary-General to examing the possi-
bility of such absorption or integration in the light of
the CounciPs decisions on the co-ordination of carto-
graphic services. ”

1 Resolution 281 B (IX)

(¢} To aseertain what coverage at the millionth scale
exists ar is in coutse of preparation, and to advise whether
duplication of effort, if any, can be ndvantageously reduced.
Particular reference should be made ko the ICAQ aeronag.
fical charts on the millionth seale;

(d) To review the present procedure whereby exch nation
produces, to & generally agreed specification, the shects
covering a specific area, and to recommend whether or not
any change in this procedure is worthy of further inves.
tigation;

{e) To reappraise the purposes for which the TMW was
originally created and to ascertain how far the present
specification, including sheet layout, meets modern require-
ments, and particularly whether 2 base map suitable for
carrying geographical overprints can satisfactorily be
printed from the various existing plates;

{f) To ascertain how far the TCAO meronaukical charts
on the millionth seale can meet the purposes for which the
IMW is produced and vice verss, and whether any co-ordi-
nation between the two maps could be effected with
advantage

The actions of the Commissien in relation to these terms
of teference are summartized here:

Item 1 No specific comment on this item seerns needed
since the work dene in connexion with item 2 involved
comprehensive eonsideration of the problem of the TMW.

Item 2 (a).* In his paper on this item, after Teviewing
the origins of the IMW, the establishment of the Central
Bureau, its duties and work, and the finaneial problem,
General Brown emphasized the need for econtinuance of
the bureau and pointed out that two alternative coursés
were open, namely :

(i) Functions of the Central Bureau to remain jimited o8
at present; e

(i} Functions of the Central Bureau to be widened to
include (@) the bringing forward of recommendations or,
revision of the specification reguiatly at suitable intex
national congresses on mapping, such as the qundremjﬁ,ﬂ__ﬁ
meetings of the International Geographical Union; () the
organization of special meetings to take such executive
international action as may be necessary from time to timé!

ffe then indicated the advantages and disadvantages 4l
cach course and made the following recommendati
In view of the large amount of revision required o the.sp!
cifiention, entailing considerable wotlk and effort, 1
essential to adopt course (ii) ab least for a period of ¥e T3

Item 2 (b).? In his paper on this item, General Bro¥
recommended : That the attitade the International Geo
phical Union should adopt is to support the proposalilf
fransference of the Central Buresu to the United Natioh
provided that the agreement of the adhering natio
first obtained.

: VYith regard to items 2 {e) and (5) Genersl -Browﬁ, i
pared two comprehensive papers which were circuldi€
the Commission and commented upon.

=




arly in 1951 the Comrission voted lto approve the
sosed transfer of the Central Buresu of the Tnternational
. of the World on the Millionth Scale to the United
tons. The Commission believes and recommends that
Taternational Geographical Union should do everything
ts power to facilitate the transfer.

m 20 September 1951, the Economie and Social Council
he United Nations adopted a resolution requesting the
retary-General of the United Nations to take steps
s7ds bringing about the transfer, and on 21 Mareh 1852,
yeral Brown, a8 President of the Central Bureau, nddressed
stter to the various agencies responsible for production
the international magp, requesting the assent of their
4ons to this measurc.

ftem 2 (d). Ina comprehensive discyssion of this item,
peral Brown outlined the current procedure, charac-
ized the problem: as consisting * essentially of deciding
ot amount of decentralization is best for the production
the international map » discussed the various factors
ieeting the problem, and stated the advantages and
sadvantages of three possible courses, namely :

(i To continue Lo decentralize production of the inter-
itionel map to ench nation as ot present;

) 'Fo decentralize production to each nation as at
resent, while at the same time yetaining certain areas for
reduction by & central cartographical establishment;

(iif) To put the whole of the production of the map in
ye hands of » central cartographical establishment.
General Brown recommended : That there should be no
hange in the present procedure.

Jiem 2 (e). Ina report on this jtem General Hurault
gepressed the opinion that the international map of the
vorld was ecssentially 2 geographic map for general use
md that the specification had been corefully established
with this object in view. He held it to be absolutely neces-
sary that the two types of maps represented by the inter-
sational maop and the world seronavtical charts should
both: be mairtained, thot production of the former should
be pursued as diligently s possible, and that no modifi-
cations should be made in jta existing character.

o Inquiries on ilems 2 (e}, {d), (¢) and (f}. Concerning these
fems the Commission made two inquiries with a view to
agsembling  facts and expressions of epinions needed for
Ceonsideration of the coveral matlers in question. Fach
of the inguiries was cnrried out by addressing some fifty
“letters Lo the officials responsible for the interngtional map
‘of the world in the several nations, using for this purpose
address list supplied by General Brown.

Inquiry I, undertaken by Dr. Alcock in the spring of
951 and designed primarily to secure information pertinent
o items 2 (¢), (d) and (¢}, sought 1o ascertain the dates
when TMW sheels were published and the nature both of

vailable reproduction materials and of sheels in prepar-
Zhation; he also called for suggestions that might be of
i Thirty-four rephies Wwere

Inquiry Tf, undertaken by Dr. Wright in the summes

i the same addressees as the first one,
s designed to secure information pertinent to item 2 {f
usmely with regard lo the relationship between the inter-
stiongl map and the ICAQ world nexonautical charts.
o the inguiry was appended a list of several proposals
pon which comments were invited. ‘Twenty-five replics
ere received.

Theough these inquities aseful information and expres-
ns of opinion with regard to technical matters were

ought together; these are summarized in annex B to this

report? The replies disclosed o larpe measure of agree-
ment upon the point that there is & need for both the
internntional map and the world zeronautical chatis and
thot this necd is especially great in the more densely
gettled puts of the world.

On other technical questions ond on questions of policy,
however, the inguiries revealed such wide differences of
opinion that the Comrmission has found it impossible to
formulate answers that would reflect any consensus. The
Commission has thus become convineed that these preblems
are not capable of adequate consideration through corrt-
spondence and dermand full discussion by conference. Accord-
ingly the Commission recommends that, after the transfer
of the Central Bureau has been effected, the United Nations
would be well advised to lhold a conference of represenia-
tives of the governments which have underiaken or are
otherwise interested in the production of the international
map at which the map would be considered in ail of its
aspects, and definite policies and specifications concerning
it would be established.

This would appear to be all that the Commnission can
usefully recommend. If the suggested conferente wert
to be held, the representatives of each nation would by
then have o fairly good idea of the points of view held
by other natioms, and the conference would have some
chance of reaching agreement

The Commission has also given attention to two other
matters not included in its texms of reference: (1) the
question of the financing of the international map of the
world and (2) the question of the relationship of the inter-
national map of the Homan Empire to the map of the wosld.

Financing the International Map of the World

The Cominission believes that an important question of
policy relates to the fnancing of the IMW, especially
in the case of governmental apencies confronted by reduced
budgets and responsible for the production on muny sheets
covering exlensive areas. Were it possible and deerned
desitable to secure subventions from the United Nations
to this end, long delays in the production of the shects for
such areas might be avoided. Such a procedure might,
however, detract from the international and co-operative
nature of the undertaking. The Commission, accordingly,
recommends thet the agencies invited %o send represent-
atives to the proposed conference be asked well in advance
of the meeting to considet and be prepared to present their
views with regard to the problem of financing the IMW,
both in general ierms and specifically in terms of the desir-
ability of seeking subventions from the United Nalions.

Internationel Map of the Roman Empire

In May 1952 the Chairman received from Lieutenant
Colone] L. P. Kirwan, Seeretary and Director of the Roysl
Geographical Socliety, London, a paper on the subject of
the Intermational DMiap of the Roman Bmpire {Tabula
Imperil Romani} on the scale of one to one million. Initiated
at the International Geographical Congress of 1928, at
which & Commission was sei up o deal with it, this enter-
prise was [urther organized at a Congress held for ihe
purpose in London in 1935 al which resolutions were
adopted yecommending that (1) the preparation of the map

2 The original replies to inquiry 11 and a sei of copies
of those to inguiry I have been deposited in the Library
of the American Geographical Society, New York City.
Photostatic copies of these documents have been furnishec
to the United Nations Cartographic Office, and to the
Central Bureau of the Internntional Map of the World
on the Millionih Seale.
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should Dbe undertaken by the governments interested
therein; (2) the Central Bureau of the International Map
of the World on the Millionth Secale should add the prepar-
ation of the map to its existing functions; {3) a Permanent
Council of four members should be constituted Lo assist
the Centzal Bureau in the matter; and (4) the IMW should
be used as the basis for the map of the Roman Empire.
To date twelve shects of the Jatter have been published,
and two, covering Roman Libya, are in preporation.

Colonel Kirwan pointed out the need of reconsidering the
status of the map of the Roman Bmpire in view of the
proposed Lransfer of the Centrul Burcau to the United
Nations, and raised the question of whether, in the event
of the transfer, the Boman map should econtinue to be
handled through the Central Bureau with ils advisory
Couneil, or should * revert fully to the International
Geographical Union, where it started, and become the
subject of a commission as it was after the Caumbridge
Congress of 1928 ”. He also made it clear that such a
decision “ can hardly be made without the advice of the
advisory Permanent Council ™.

Upon the suggestion of the Chatrman of the IGU Com-
mission, General Brown on 6 June 1852 sent copies of
Colonel Kirwan's paper to the members of the Permanent
Council, requesting their comments. These were being
awaited when this report went to press.

(Signed} ¥ J. Arcock
R. LL. Brown
Henri GAUSSEN
Louis IoravLr
Roland Mirien
John X. Wricnz, Chairman

Final Recommendations of the Commission
(adopted on 11 August 1952}

The Commission,

Having studied the matlers referred to it, and particu-
larly that of transferring the Central Bureau, International
Map of the World, 11:1,000,000 {IMW), to the United
Nations, as set forth in its printed report submitted to
this Congress,

Having met apain on 11 August 1952, to discuss these
questions at a meeting open to all members of the Congress,

Understanding that the Cartographic Cffice of the United
Nations, a2efing as an international cleating house, would

continue the present services of the Central Bureau to aj]
countries adhering thereto, Members and non-members of
the United Nations alike,

Understanding that the United Nations would continue
to facilitate the use of the IMW by those international
oxganizations needing it, such as the International Map
of the Roman Empire,

Recommends that the International Geographiest Union:

{1} Do everything in its power to facilitate the iransfer
of the Ceniral Bureau te the United Nations;

(2) Give its support to such a widening of the functions
of the Central Bureau as would [acilitate inteinational
agreement upon the measures necessaty to keep the speci.
fications and productions of the IMW continuously in line
with modern internatienal requirements as well as with
the partieular needs of individual countries;

(3) Set up 2 committee of carbographic experts to he
available to advise the United Nations on hehalf of the
Taternational Geographical Union as the need arises;

(4) Reaffirm the nced for basic topographical mapping
throughout the world, not merely as a proper basis for the
IMW, but also as a first essential in econormie and social
development; and

(5) Urge the members of this Congress to keep these
aspects of mapping before their governments.

Virg Pan Amurican Consurzarion oN CanroGRargy

Resolutions adopted by the Consultation on the subject
of the International Map of the World on the Millionth
Scale :

Resolution 79. The VIth Pan American Consuliation on
Cartography resolves ... that since the work on the Inter
national Map of the World at the seale of 1:1,000,000 is
in progress, it is recommended that the mernber nations
hear this in mind when pianning cartograpbic work, and
report on their progress at the next Consultation on Car
tography.

Resolution 183, 'The VIth Pan American Consultation
on Cartogaphy resolves to suggest to the Pan Amertican
Institute of Geography and Hlistory ... to recotRmend
to the United Netions a study of the specifications of the
International Miilionth Map of the World (IMW) for up-to-
date Tevision in the interests of pertinent internations!
agreements.

ANNEX B

Excerpts from replies received from experts

In accordance with the last paragraph of resolution
412 A I1 {XIII) of the Economic and Social Council, the
Secretarint consulted a number of experts in the field.
Excerpts from eight of the replies are included here, at-
ranged in order of their receipt.

D, Joun K. Wrenr, Cuainman, COMMISSION ON THE
INTERNATIONAL Map OF 1HE WORLD ON IHE MrrrioNTH
Seare (10 November 1951)

At the International Geographical Congress at Lisbon in
April 1049 2 Commission on the International Map, 1:1,000,000
of the International Geographical Union was appointed ...

to make a study of problems relating to the map and to
submit a report at the next congress, to be held in the
United States in the summer of 1952 .
This Commission has undettaken two principal investi:
gations through letters of inquiry ... sent to the directos
of the official surveying and cartographic estahHshments
responsible for the production of the sheets of the Inf
nationai Map of the World (IMW) for the different countries!
1. A stock-taking in which the following information ¥
requested : S
* {1) What reproduction material, if any,
of 1:1,000,000 is aveilable in your country, and
are the edition dates of such maps?




# (2) What map sheets on this seale are in cousse of
eparation by your Depaztment?

' (3) Any suggestions that you may care to make
garding these maps of the woxld on the scale 1:1,000,060
2t you think may be of interest and assistance te the

ynmission.
he purpose [was] to secure the fundamental infoxmation
led as a basis for further yecommendations. Repiies
» heen received from thirty-seven souniries.

A request for comments on the following item in

Commission's terms of references:

* In particular o ascertnin how far the World Aero-

putical Chart on the scale of 1:1,000,000 of the Inter-
ationa} Civil Aviation Organization may meet the
urposes for which TMW is produced and vice Versa,
nd whether any co-ordination between the two maps
ould be effected with advantage. ”
n this econnexion a memorandum  stating tentelive
ws of the Commission was sent Lo each of the officials
a hasis for discussion. Replies have been received from
gleen countries a digest of the information and
westions received through these inguiries [is being pre-
ed] to send to the other members of the Comuission
a basis for a preliminaty report ! to be subrnitted to the
coutive Committee of the International Geographical
jon before the end of December-

CaiegF  TOPOGRAPHIC ENGINEER,

RALD  FITZGERALD,
{20 Novemnber 1851)

UnrED STATES GEOLOGICAL SURVEY
This part of the world-wide progr&mmewcempiling and
\blishing the sheets of the United States portions of the
W series—has been carsied by the Geological Survey
pee 1900, when plans of the series were adopted by the
ernational Geographiesl Congress. Progress has neces-
aily been slow due fo the very limited appropriations
iade available for this work, and the extended interrup-
s when world wars and other situations required that ...
i efforts be devoted to other work.

As the questions ... raised are tather general, they will
« referred to several people who are most concerned with
he IMW map series.

We ... will be glad to co-operite in studying present
requirements and planning the appropriate futute course
for the United States sheets.

Prussnien-GENERAL 1. S RazZMaRa, CuiEr, GEOGRAPHICAL

SEcTION OF FHE GENERAL STATT, TRANIAN ARmMY (18 Jan-

uary 1952)

The oxiginal thought of [prepating] international maps
of the world was initinted over sixty years 8go, oS & Tesult
of Dr. Pencl’s proposal to the First Geographical Official
Congress at Bern. Unfortunately, the Tirst and Second
World Wasrs were great handieaps and slowed down the
;;ilmgmsa of this project. Now it is {a] great pleasute fto]
!ﬂ}ea; the United Mations is sertously considering this pro-
2Jeet apain. .
" Preparation of these maps, which was formetly being
atcomplished by the Central Bureau ... and is now being
,['Cﬂ'ordinated] by the United Nalions Cartographic Office,
tnother efficient step being taken by this organization ...
With regard to the characteristics-—scales, projection
System, sheet lines, legends, yelief and buthymetric curves,
printing forms, coverage {framing, marginal
ata, cte.}—1 thoroughly agree with the rules and regula-

tions approved at the London Conference in 1909, Patis
Conference in 1018 and further London Commission in 1928
with the exceplion of two parts, regarding geographical
proper pames and methods of letiering of the maps, concern-
ing which propesals ® have already heen submitted to
the Eeconomic and Social Council of the United Nations.

it is further noted that (a) with regard to ihe proper
names ... it is advisable that geographical names all over
the world be spelled and pronounced ss they are by the
natives of the locality concerned [and] (b) the method of
writing has been deseribed in the enclosed pamphlets in
detail. These proposed alphabets seive sufficiently to
provide for the Franian names and pronunciations. But
for the international transliteration it is, of course, obvious
shat more sounds are to be added to this alphabet. This
can be accomplished in the United Nations Cartographic
Office with the co-operation of the experts of the different
nations

Reference to [Iranian Geographicnl Eneyclopacdias]
shows how the solution of the problems of pronuncistion
for the Iranian and the people of those countries having
the Latin alphabet have heen greatly fncilitated
Inseription of the names on the international map of the
woild, with the aid of the international alphabet, in addi-
tion to the propagation and use of these same maps, would
better qualify them to be known as international maps.
It is also worthy of note that these same alphabets can
after being published be further adopted as a base for
the international alphabet.

According to the contents of tesolutions Nos. & and 8
of London and Paris ... certain rules were presetibed for
the lettering of the names; . .. if these rules ave siill exe-
cutable when printing these maps, another plate with these
international alphabeis can also be made to supplement
the previous prints

According to the rules formerly adopted, it is neces-
sary to wiite " International Map of the World—scale
1:1,000,000 " on the top left comner of each sheet.  Now this
rule is mot consistently applied; only the name of the
continent and the scale wre mentioned.

. A. BauvmannN, DIRECTIOR, TRIGONOMETRICAL SURVEY,
Uiion oF Soutr Armica {26 FEBRUARY 1952)

one million map of the world is ever to he
completed, one has to bear in mind the follewing facts :

(1) BExcept for the few great and wealthy nations, the
mapping resources of most of the nations of the world are
very limited. The mapping resources possessed by the
small nations (and even some of the great ohes) are strained
to the Hmit keeping abreast of domeslic mapping require-
nments

(2) 1, therefore, 2 one in [one] million map of the world
is ever to become an accomplished fact, the work of pro-
ducing [it] must, as far as possible, be integrated into the
domestic mapping programmes of the member nations.

{3} In the World Aeronputical Chart series most nutions
of the world find common cause, The Union of South
Africa and all members of the International Civil Avia-
tion Organization are st present busy compiling, fair
drawing, and printing, various sheets of this series.

{#} It therefore seems common sense that the pro-
jection, sheet Hnes, style and as many of the symbols as
possible of the WAC series should be embodied in the
international map of the world series.

[If] a one in

2 Upnited Nations document /2362, “ Tnternational
Co-operation on Cartography ©, annex IV (mimeographed}.
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(5) By doing so, the mapping resources of member
nations will he comserved, and a considerable economy
and progress effected in the attainment of the object in
view.

(6) Style, symbols, colouring and even the projection
{are] very often a question of individual taste .. On type
of lettering, one colour, one projection iz very often as
good as any other. If that were not so, one would hove
cartographic unifoumity throughout all the mapping
agencies of the world [instead of] an exuberant diversity
of mapping styles, which lend colou and interest to maps
of different nalions.

{7} Not doubt many arguments can bhe advanced in
favour of continuing with the projection, sheet lines and
specifications of the international map of the world; and
as many arguments can be advanced against. These
arguments are fruitless ...

(8) The best mesns that might be adopted to further
the completion of an international map of the world would
be to adopt the sheet lines and projection of the WAL
series and to apply as many of the symbols of the WAC
series to an international map as can be advantageously
used.

{9) If the above recommendation is put into effect it
wilt enable the Union of South Afriea to consider the
production of an IMW series of maps covering the area of
[its] responsibility in the WAC series.

(10) Before giving any suggestions regarding ques-
tion () ... a decision should be reached regarding the
matters raised above, Once it is known what is going to
be produced, the question of method and what assistance
the United Nations ean give to national mapping agencies
could be considered.

R VERLaINE, INspirul GEOGRAPHIQUE MILITAIRE, Ber-
crusm (29 February 1952)

It should be borne in mind that renewal of work on this
map depends on two basic requirements. (a) Few of the
authorities concerned in financing or preparing the map
will be able ta take up the matter again unless the financial
and technical efforts required to continue and finish the
work e jusiified. In the first place, therefore, those who
will use the map must emphaosize the need for it. Its use-
fuiness should be renffirmed, and it should be adapted,
possibly by changing certain defails and some of the
practical arrangements.  (b) The organs carrying out
the work {that is, the countries concerned) must have
adequate means ot their disposal and may possibly require
assistance.

United Nations action will be effective only if the users,
and particularly the geographers who are doing the main
woik on the map, first prove its usefulness and its present
and future value.

Clearly, if the users support the map and revive general
interest in it, United Nations action wiil have some chance
of suceess. On the other hand, if those doing the work do
not react favourably, the map will remain a dead lelter
and conditions will be against United Nations initiative.

That is why this note lays particulax stress on the woik
to he done within the framework of the IGU Commission.
That work must be as eflective and extensive as possible.
The means to this end are already familiar.

The question of the one.millionth map of the world
appears to depend upon these basic considerations :

(1} It is the work of geographers—n special map with
its own clearly defined features and standards.

{2y 1t was established in definite circumstances, but thyt
was [ty years ago. Since then knowledge, techniques ang
so on have advanced. This 1aises the question whethe
the map's purpose, form and various details are all reafly
up to date Its specifications may have to be revised
Leating in mind the difficulties encountered, the presen{
conditions, possible improvements, the use which may by
made of work on other documents to the same scale, ang
other factors.

(8) It has been put aside for cartographic work of mor
urgency and more immediate practical use, designed to meet
more pressing economic or other requirements It hy
lost some of its adherents through the developruent of
other projects (ICAQ, for example). Owing to limitation
on ecartographie, teehnical and financial resources, it has
in fact been postponed for other work regarded as more
urgent.

(4) It has suffered from the repercussions of two wap
and from their effects on the countries responsible for jts
preparation. Some countries bave lost the necessary
resources; others have gained them but have no respon.
sibility for preparing it

(5} The requirements have changed both in nature and
in number.

As a result, the whole project has become seriously
“ Jevitalized ". In fact there is no longer much enthu.
sinsm for this particular map, since its usefulness and value
are no longer sufficiently apparent. The first need is to -
regenerate the project and thereby arouse interest in
eartying it out.

The first step in any serious work to promote the map
must be to put new life into the project. This is hasically
the task of the Internationel Geographical Union. Riforts
should be directed towards: {a) emphasizing the genersl
scientific and practical advantages of the map (both present
and Future); (b) reaffirming its usefulness; (¢} studyinga
possible sdaptabion of its form and contents by amend-
ments based on: (i) the changed requirements and scien:
tific and other developments in all fields connected with
the map; {ii} experience gained and difficulties encountered;
(iii} the possibility of extending its practieal usefulness;
(iv) the possibility of co-ordinating its prepatation with
that of other cartographic work on the same scule, so 18
to provide further help towards its completion, :

Tt may prove advisable to make the specifications oot
flexible {to emphasize the practical rather than the purely ;
geographic and scientific aspects) and to revise aTTANEE
ments, such as considering the possibility of producing:
the map in connexion with a project which is further:
advanced (for example, the ICAO World Aerenautical-
Chart) Among other things, this would mean reviewing|
the present division of work on its production. fIn additiod,:
it may he advisable to interest] further groups of seiet
tifie, economic, and other worlers in its production.

Since this map is the work of geographers, these fimst
results could be obtained through the fortheceming geogi
phical congress to be held at Washington in April 1932,
The IGU Commission’s report and the Washington
discussions should reveal many concrete facts which \}?];;
make it possible to see how the project stands, to Qvercome’
certain diffieulties, and to create o favourable atmosp
{or the production of the map-—in a word, to aehieve i
aims set forth above.

However, the United Nations Cartographic Qffice 511?“!‘!5
guide the Commission so that its first task would be 10
put new life into the project. The appropriate meth?ds]
are knowa to all. -




his part of the work must be carried out very seriously
carefully, beeause it is essential for the future. As far
sossible purely academic discussions, which are apt to
n forever, should be aveided. That will in fact be the
t contribution of the coming congress io the solution
he various guestions referred to above.

- should be emphasized that this initial work by the
yraphers Is essential for the development of the project
the United Nations Cartographic Office. Before that
ce does anything towards implementation, the idea of
map must be revived and a favourable atmosphere
ited in order to persuade those who will have to carry
ihe work that, alibough the map has morte scientific
n technical advantages, it will pay in the long run. These
liminary aims should be achieved at the next Inter-
jonal Geographical Congress.

Jnce the desirability and usefulness of the map have
n re-established and once the guestion of possible
nges and of the technical rules goveraing its produc-
1 has been settled, the Cartographic Office should tura
the second stage of the work, ramely to find out and
pe the means and methods of producing the map.

fhe folowing approach might be adopted for this
ond phase of the work:

1) On the basis of an investigation (to be carried out
er the International Geographical Congress) in the
rious countries (that is, by governmental action) a sur-
y should be mede of the general situation as regards the
blication of the map and the facilities for carrying out
: work. For the purpose of this survey, the minimum
juirernents are that the Office should : {a) find out the
ssont situation as regards the moap (the work already
ne, the stage reached in its production, the sheets to
brought up to date, ctc, and comment on the execution
the project); (&) consider a new division of labour based
. the wishes of the vatious States; (¢} obiain information
mn eaeh povernment regarding the woik it can do on
« map and its plans for the regions for which it is
sponsible; (d} collect any suggestions from governments
garding the production of the map and ask what steps
iy intend to take in order to speed up its production;
) request governments with surplus mapping resources to
weify the nature and extent of these and to state whether
ad on what terms they would be prepared to sssist other
ss favoured countries which would like to participate
1 this joint international task; (f} among governments
dich state that they cannot undertake (or continue)
rtk on the one millionth map, distinguish between:
§ those which possess adequate background material,
sking them to state why they will not participate, and
shether they would be prepared to hand over their back-
pound material; {ii) those which de not possess adeguate
tackground material, asking them to state why they
Annot undertake ot continue work on the map, and whether
they would like to receive technical ajd from other countries,
o through the United Nations, and so on. This question-
Nite, to be sent oul by the United Nations, should be
Uronght to the attention of the International Gebgraphical
Congress. It might perhaps be recommended to govern-
lents by the Council or the United Nations.
£{2) A study of the replies to this questionnaire would
Irovide very useful information of the concrete steps and
;Eeneml mensures to be taken to enable the United Nations
t" play a useful part in the project and to speed up the
fompletion of the map.
%‘-".{_The United Nations Cattographic Office should then
{Mudy all the individual cases and decide what steps should
¢ taken and methods used to carry out the project. It

should, in fact, draw up a plan to include, in particular :
(1) Recommendations by the Council;
{2} An effort to encourage the governments and author-

“ities concerned;

(8) Studies of draft conventions belween various par-
ties, ete.;

(4} Technical and financial assistance, direct or indirect;

{5) Exchange of information;

(6) Generat co-ordination;

(7) Supervision of the production and of its uniformity
(functions of the former Central Bureau);

{(8) Provision of guidance and usefni information for the

cartographers, to spare them unnecessayy trouble and
correspondence;

(9) Provision for meeting promptly any needs that arise;

{10} Dissemination of information on the stage reached
in the work, and olher nctivities.

In shott, the plan would set on foot mueh joint inter-
national work, as set out in the 1949 report of the experts?
The Office would then {wrn te execution of the plan and
would proceed to work on its various aspects through the
regional orgenizations, the various large organizations and
governments. This work would inelude (a) general Tecoms
mendations to the Heonomic and Social Council, to the
large organizations and to governments; (b) for countries
with basie maps and adequate resources ... little sti-
mulus by (i) demonstrating the usefulness of the map
{(through the United Nations bulletin World Cartography);
(i) adopting recommendations urging countries to complete
the map; and (i) keeping close wateh on the development
of the work and encouraging countzies according to their
individual requirements, and so on.

For countries without mapping resources the woik
of the Office can be particularly useful {sce the methods just
mentioned under point 2 above). The lack of basic mate-
rial and means and ali the other needs which may arise
will call for a series of meosures varying according to the
individual case and circumstances and depending upon the
resources available at the time. Technical and Rnoncial
probléms will also arise... Iowever, it seems premature
to embatk upon o detaited examination of ali the aspects
briefly referred to in this general note.

Tn conclusion, it may be stated that the problem must
be taken up again systematicaily and that it would be
inadequate and useless simply to transmii some sort of
recommendation to the Economie and Secial Council, oz
merely to give administrative encouragement. TFrom the
outset technical action will be needed.

(1) It seems essential to bring the matter before the
International Geographical Congress, after very careful
and detailed preparation. That is in fact the basie require-
menk. ..

(2) The next phase {the plan of sction) will consist of
finding out and shaping the best methods of carrying out
the work,

(8) The actual execution of the programme will call for
varied and appropriate work by the United Nations Carto-
graphic Office. It would be premature to dwell further
on ithis point now, because there are still top many uncer-
tainties affecting the possibility of renewing and contin-
uing worl on this map.

1 United Nations, Modern Cartograply : Basz Maps for
TWorld Needs (sales number : 1049.1.19).




Genural L. Hurauir, DIRecron, INSFIUL GEOGRA-

PHIQUE NATIONAL, FRawce {15 March 1952).

[Tt is understood] thot the vast majority of the countries
adhering to the Central Bureau of the International Map
of the World on the Millionth Seale agree with the proposal
to inlegrate it into the United Nations. The international
map undoubtedly meets a world-wide need, and the project
should at all costs be pursued. Changes could of course
be made in its present technical features : but . these
should not be considerable, and the essential standards
of the map as now published should remain unchanged.
Any other approach would disturh and delzy the comple-
tion of publication.

In any cvent, it would be difficult to solve all these pro-
blems by correspondence, and the Department of Social
Alfairs, as soon as it has received all the information col-
lected through the investipations undertaken by General
Brown and Dr. Wright, should call a meeting of experts
to study the various preblems in all their aspectls and to
reach to the most appropriate decisions.

[As to] what part the United Nations could play in the
publication of the map, 1 stated in my letter of 28 Decem-
ber 1951 to Dr. Wright:

“ One question which I believe to be impo1
which has not yet been raised is that of the financing
of the international map of the world, Certain
countries with reduced budgetary resources have been
asked to publish a great many sheets, some of which
involve serious difficulties because they require previous
topographical research. Subsidies from the United
Nations to the publishing agencies would certainly be
highly desirable if we wish to avoid lengthy delays in
the publication of these sheels " :

tant and

Major-Gervrrar R, Lo, Brows, DIRECIOR, ORDNANCE
SuavEY, GREAT BRITAIN, AND PresmeNT oF THE CEN-
raaL Bureau (17 April 1952)

The United Nations Cartographic Office, should it take
over the Cential Bureau, will be faced with complicated
and important problems, which have been aggravated by
the war years and which it has not 50 far been possibie to
tackle with the resources at the dispossl of the Bureau.
In considering what the Cartographic Office should do to
regenerate and carry forward the work of the Central
Pureau it is necessary to look first at the functions of that
Bureau as they were originally envisaged. These are
primarily :

(1) To serve as a liaison between
exchanpe of informatiort;

(2) To assist those countries in the work of co-ordinating
the publication of the maps in a standardized form.

It should be noted that the Central Bureau was given no

technieal or administrative functions,

It seems important that the mternational nature of the
project should be ... maintained. It is most necessary
that all those nations which adhere to the [conventions
on the international map] should continue to be sexved
and it is particularly important that [amang these the
ones] which are not members of the United Nations Organ-
ization . . . should be made to feel that they can continue
to take part freely in the international mapping project
alter the Burean has been transferred to the United Nations.

It is probable that the international character of the
undertaking would be lost or prejudiced if the Cartogra-
phic Glfice were to undertake the mapping itself in some
central establishment It would seem therefors desirable
that it should not enter this field but rather confine its
elforts to co-ordinating those of the various adhering

countries for the

countrics. While the Cartograplic Office should endeavoy,
to stimulate activiiy in general on the initial productiog
of sheets and on the revision of those in existence, it wouly
probably be found advisable to allow nations to deg
first with the sheets of which they themselves are mogy
in need rather than lo attempt to allot to them specify
priorities.

If the Cortographic Office is to fulfil the original pur.
poses of the Bureau it is suggested that it should endea.
vour to act on the following lines:

{1} Refrain from trying to impose any restrictions o
individual countries that are not absolutely essential tg
the achievement of the main purposes of the map.

(2} While maintaining a standard specification, allow
individual countries the greatest possible amount of free.
dom within it.

{8) Endeavour to secure the greatest amount of co-oper.
ation between countiies. ‘

(4) Make easy the free exchange ol maps and material
required for the project.

(5) Organize (1ather than provide) assistance to thog
nations which have little or no mapping resources of
their own.

{6) Endeavour to minimize the duplication of efiont
which may occur when the territoties of more than ome
nation impinge en o single sheet of the international series

{7} Maintain elose touch with pational mapping organ-
izations, with other internctional mapping organizations
such as the International Civil Aviation Organization and
with all similar mapping projects in progress or planned

If the project is to be advanced, it will be necessary to
give a considerable amount of thought to the specification
of the map. In doing so, it is necessary to consider the
puzposes for which the international map of the world
was originally brought into being, whether these purposes
need alterstion or amplification, and the reasons why
interest in the project has waned. It seemns probable that
the original specification was insufficiently flexible and thal
it has not kept pace with modern requirements. The pre
sent specification was laid down at a formal internationd
conferance in 1913 and it would seem therefore necessary.
in the early days after the transfer, to call a further formd
meeting of all the countries interested in the project i
deeide upon the future specification and the fature method
of working. As a preliminaty to a general meeting on th
subject it might be advisable to set up a eommittee U
examine the question and draft 2 new specification.

It will be necessary to secure agreement on the answer
to the following questions:

{1} Should the aim ... be limited to previding a topo
geaphic map of the woild on the miljionth scale?

{2) What purposes should the topographic map 1
designed to fulfit?

(8) Is the map required to serve as a base map on whit
special information can be shown fn record or dissemim
Hon? I so, what weight should be given to this fack
in the design?

{4) Should the colection and publication af speck
information, such as land use, be part of the projeet or nel

(5) Can the ICAO World Aeronautical Chart series mo
either in whole o1 in pact the purposes for which the inie
national map was produced? Possibly it might meet tl
need in some regions for a considerable time, but cou
not do so at all in others. )

(6} Is the present sheet layout and numbering syste
satisfactory?
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Is the present polyconic projection adequate for the
se?

om the intexest shown by the International Geogra-
y1 Usion and by mony nations since the war, it is
.t that there is a desire for some form of internationat
of the world

LiguTENANT-GENERAL PHYA SALWIDHAN NIDHES, DIREC-
1oRr, AERTAL MArPING ORGANIZATION, TuarLaNn (17 April
1952)

. Appropiinte measures should be taken to engble the
Tnited Nations Cartographie Office to take over the func-
tions of the Central Bureau of the International Map of
¢he World on the Miliionth Seale. Retter eo-operation and

acceleration of the production of the map would vesult.




INTERNATIONAL MAP OF THE WORLD ON THE MILLIONTH SCALE :
TABLE LISTING INFORMATION RECEIVED IN 1953-1954
ON SHEETS PUBLISHED OR IN PREPARATION

by
Secretarial of the United Nations

('Fhe original table appeared as doeument E/CONF.18/A/L.1 under the title * Information received by the Carto.
graphic Office on the Publication of the International Map of the World on the Millionth Scale ™} ‘

Table 1. Sheets Published or in Preparation

Sheels already published ’ Sheets in preparation

Publishing egency Original Fear Revised Year New Fovised

Tnstibute Geografice  Militar,

PBaenos Aires, Argentina 81, 18 Cemodere Rivadavia 1952 SG 21 Corrientes 1952

oM 20 Isla de los Estados 1952 SH 21 Concordia 1952

81 21 Buenos Alres 1952

; §7 21 Mar del Plata 1952
E Service carbographique du Congo

b belge, Belgian Congo .. - NB 82 Banayville ® 1942 5B 83 Léopoldville® 1942

; §A 33 Banningville® 1942 SC 35 Elizabethville® 1942
Geodetic Institute, Copenhagen,

Denmark ... ... - NQ 97-98 Reykjavilk 1954 NP 27-28 Hekin 1942

NO 32-33 4

NN 32-33 S Denmark 1953

Survey Department, El iz,
‘ Beypt . . NG 36 Aswan 1946
i Institut géographique nautional,
Paris, France. . NB 33 N'Gaoudéré® 1937  NM 31 Pasis 1948
WK Pyrénées-Orientales 1949
NI 31 Alger 1937
o NI 30 Fes» 1954
£ NI 31 Alger-Laghouat® 1943
NI 32 Tunis/Slax* 1948
¢ NH 29 Marrakech ® 1946

NH 30 Calomb-Béchar® 1946
NH 32 Tort Tlatters® 1948

NG 28 Cap Bojador® 1938
NG 29 Tindouf® 1948
NG 80 Erg Chech® 1938
i3 NG 31 In Salah® 1951
5 NG 32 Fort Charlet® 1863
4 NF 28 Port Ttienne ® 1938
!}} NF 29 Cundane? 1942
‘ NF 80 Taoudenni® 1937
i NF 81 Fort Laperrine® 1964
= NF 32 In Azaoua® 1948
NP 33 Djado® 1953
| NT 34 Puits de Sarra® 1948
NE 28 St. Louis® 1940
NE 29 Tidiikja® 1946 :
% NI 30 Temboucton ® 1938 i
NE 31 Kidals 1944
NE 32 Agadés® 1940 :
B NE 33 Bilma® 1938 :
b NE 34 Faya® 1943 : 1
¥ ND 28 Dakar® 1946
{




Table 1. Sheets Published or in Preparation {eontinued)

Sheels already published Sheels in preparulion
ishing agency Original Year Revised Year New Revised
pgraphique aational,
anee. .. .. ... NB 33 N'Gaoudéré » 1997  ND 2% Bamako® 1943

ND 30 Ouagadongou® 1953
ND 31 Niamey?® 1946
ND 32 Zinder® 1953
NG 28 Conakay® 1948
NG 29 Kankan? 1954
NG 30 Bobo Dioulasso ® 1953
NO 31 Parakou® 1046
NC 34 Fort Archambaults 1954
NB 29 Tahou® 1949
NB 80 Abidjan® 1938
NB 31 Porte Novo® 1938
NA 32 Libreville® 1953
gA 82 Porh Gentil® 1950
jahme, Berlin, Ger-
. NN 32 Hamburg® 1842
NN 83 Berlin ® 1943
NM 32 Miinchen © 1943
NM 33 Wien© 1935
sar Anglkatan Darat,
n  Topografi, Dja-
adenesia . 8A 47 Padang 1942 NB 46 Sabang/Nicobar
8C BC Singaradja 1939 Tslands
SA 48 Palembang
SA 52 Ceram

5B 62 Banda
Sorvey, Dublin, Ire-

NM 29 Cork 1940
soprafiske Oppiniiling,
rway e NT 32-35 Spitzgergen NI 84-35 Tromst
{ Pakistan, Karnchi,
A e NI 42 NH 41
NI 43 NH 42
NG 48 NH 43
NF 46 NG 41
NG 42
NG 43
NG 45
NF 45
Mmiinna  Karbverl,
wim, Sweden .. .. .. .- NO 34 Stockholm 1953 NO 33 NomkGping
ené of the Surveyer-
i, Salisbury, Scuthern
s . .... . ... . SE 35-36 i Southern 1948 S Sﬁ—BGi
SF 85-36 § Rhodesia ¢ 57 35-36
Depurtment, Banglol,
wd ND 47 Bunghok 1949 NE 48
: NB 47 Songkhla
ul Survey, Washington,
United States ... ... NL 10 Cascade Range 1951  NK 16 Chicago NJ 17 Blue Ridge
NK 10 Mt Shasta 1949 NI 18 Hatteras = 1948 NH 17 St. Angustine
NK 17 Lake Eric 1948
NI 11 Los Angeles 1952
NI 17 Sovannah 1952
NH 14 Austin 1951

NH 16 Mississippi Delta 1951

i

i Seurce ; Compiled from informetion sent by national cartographic » & combinotion of four sheets to show the whele of Denmork.
igtneles to the United Notions Cortogrephic Offce fram 30 September  Although these sheets bave been made on the IMW model, they do not
1553 Lo 21 Deeombor 1954, This table is supplementary o the one form part of the IMW series

i:?hliahed in the report for 1048-1951 of the Central Burean of the ¢ Sheets sent by the Institut fir Angownndte Geedhsic.

»;‘Wmaﬂonal Map of the World on the Millioath Sesie 4 A map on the seale 1t 1,000,000, showing the whole of Southern
' Provisionnl cdition. Ruodesin, which does not form part of the IMW serles




Tn addition, during 1953, the Cartographic Office
received from the Conselho Nacional de Geografia of
Brazil the twenty-four sheets listed below. Although
these sheets which cover western and central Brazil
follow the projection gnd general style of IMW, no
indication was given as o their status wvis-g-vis the
IMW series.

NB 20 Roraima {(1949)

NA 19 Usupés {1949)

NA 20 Parima (1949)

NA 21 Tumucumague (1949)
NA 22 Amapi {1950)

SA 19 Ted (1948)

SA 20 Manaus {19438)

SA 21 Santacém {1950}

SA.
SB

93 Pard (1950)

18 Javari {1948)

10 Jurui {1948)

20 Purus (1948)

91 Tapajds (1949)
99 Araguaia (1850)
18 Confamana {1948)
10 Acre (1948)

90 Madeira {1948}
91 Juruena (1949)
99 Tocantins (1948)
20 Guaporé (7)

91 Cuizba (1950)
99 Goias (1950)

91 Corambi (1947)
931 Rio Apa (1951)




INTEDWING STATUS OF PUBLICATION IN 1952
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REPLIES FROM NATIONAL CARTOGRAPHIC AGENCIES

{(The original text of this appeared as document E/CONF.18/A/L.2 under the tittle “ Replies received
from National Cartographic Agencies on IMW Specifications ™)

Pursuant to resolution 476 B (XV)} adopted by the
onomic and Social Council on 6 April 1953 and
lowing the taking over of the functions of the Central
reau of the International Map of the World on the
Hionth Scale (EMW} by the Cartographic Office of
» United Nations, this Office addressed a circular
ter to the national cartographic agencies of the
untries adhering to the conventions on the Inter-
tienal Map, zequesting them, among other things,
submit their views regarding the specifications
lich govern the publication of the IMW sheets.
The views expressed on this subject in the replies
wived during 1954 are summarized below.

Beremum

The Institut géographique militaire, replying for
dgium, stated that its views were the same as those
pressed by Mr. R. Verlaine (Institut géographigue
ditaire, Belgium) and General 1. Hurault (Director
the Institut géographique national, France) in the
port! submitted by the Secrctary-General to the
Vth session of the Economic and Social Council.

In the opinion of the Institut géographique mili-
ire, if map makers in this field are to be stimulated
stead of discouraged, the publication of the sheets
ould be continued in order to aveid the necessity of
aking over sheets already published and, in particular,
i¢ sheet lines and the system of projection should
it be modified

The specifications should be changed only in such
stails as are considered necessary by experts on geo-
aphy (concerning the facts to be represented) and
y experts on cartography (concerning the choice of
mventional signs, drawings, tints and the like).

The place name should be the official one used in
1e country tepresented and should respect the lan-
uage {or languapes) as well as the pronunciation.
The most rapid and efficlent way to give impetus
) this project would be to convene a meeting of
spert geographers and cartographers of the, various
auntries responsible for preparing and publishing the
heets of the internationsl map.

Brreran Cowco

The reply from the Belgian Congo consisted of
Dservations from the Cartographic and Cadastral
Miice of the Ministry of Colonies of Belgium.
e

! Bee pages 32 to 34

It pointed out that the preparation of maps on the
millionth scale strietly conforming to the character-
istics of the International Map of the World (IMW)
and the Woild Aeronautical Chart {WAC) constituted
an important and, above all, a costly task. On this
subject it agreed with the opinion?® expressed by
Mr. H. A. Baumann, Director of the Tiigonometrical
Survey, Union of South Africa, and suggested that
the United Nations consider consolidating the specifi-
cations of these two maps in such a way that the
first might serve as a basis for the second.

CAaNADA

The Surveys and Mapping Branch, Depariment of
Mines and Technical Surveys, Canada, saw no possi-
bility of further maps of this IMW series being published
in that country, unless and until such time as the
sheet lines were revised to conform to those of the
International Civil Aviation Organization (ICAQ)
which are the same as Canada's national topographic
series, and certain specifications and symbols were
made to conform more nearly with the ICAO bhases
so that the IMW series could be produced without the
extra effort of getting out an enthely new series of
maps.

DENMARK

The Geodetic Insiitute® emphasized that-—if the
IMW is to preserve its homogeneous character—
changes in the specifications should be limited to those
absolutely necessary, and advanced the following
views :

The IMW and the WAC are to be used for different
purposes : the one is geographical, and the other aero-
nautical. This fact carries with it different impli-
cations as to : (a) title and marginal notes; {b} graticuls
and graduation; (¢} names and lettering; and {d) sea
depth tints.

On the other hand, for practical reasons and for
the sake of economy, the differences in content ought
not to exceed those justified by these different pur-

* See page 26 of this report.

% The views of this Institute concerning the existing
specifications were expressed by their agreement with the
conclusions noted in the appendix to * Inquiry regarding
official points of view concerning the relationship of 1/M
International Map of the World (IMW) and the ICAO
World Aeronauticai Chart (WAC)” in their letter of
25 QOctober 1951 to Dr. Wright, Chairman of the Commission
%n the International Map of the World on the Millionth

cale.
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poses. It should be possible to achieve unity in the the International Map of the World, concerning the

specifications in the following domains : layout of sheets as affecting that country®. These
comments had been made available 1o the Secretariat
Projection of the United Nations.

A TFor the World Aeronautical Chart ICAO

1:1,000,000 between 80 and 90 degrees of latitude, PaxisTan

the pelar stercographic projection has been fixed as The Survey of Pakistan did not have any suggestion
standard (annex 4 to the Convention on International to amend the existing IMW specifications, but stated
Civil Aviation). that it would abide by any decision that might be

B. Between 60 degrees south latitude and 60 degrees taken by the Cartographic Office of the United Nationg
north latitude it would be desirable to obtain agree- in this conmexion. ‘
ment concerning application of the same projection

for the two maps. SoUTHERN RHEODESIA

Sheel layoul In view of the federation of Sputhern Rhodesia,
Northern Rhodesia and Nyasaland, it was anficipated
that the future mapping programme for the three
rerritories would be undertaken by a central carto.

As the zones covered by the sheels for both maps
extend over four degrees of latitude, and as the layoub
iz; nél::z \(Z:;ngx j‘:ilt’:r(;;?;};t‘;?a;ncggrrze:zerl:;eliytolESC}C::; graphical office, _with itf; headquarters within the Ff:de.
Jayout should be obtained without difficulty. ration, but as this question had not been setiled, no views

on the TMW specifications and no concrete suggestiony
for bringing them up to date could be given.

Conlours

The countour intervals of the IMW sheets are in
principle 100 metres. if the principal curves in these
maps were drawn at vertical intervals of 800 metres The Sudan Government’s Survey Department con-
{in accordance with the normal contour intervals of sidered that the Inteinational Map of the World on
the WAC maps), {annex 4, 2.9.1.1) and if, in the WAC the Millionth Seale constituied a series of vital import-
maps, the 150-metre contours allowed in special areas —ance and usefulness Its reply stated that efforls
were changed info 100-mette curves in any area, unity should be directed te the following ends : (a} gra
concerning contour intervals would be obtained. duaily bringing the series closer to specification by

Sen contouss are indicated only on TMW maps. providing a layered editi.on——w'hich had :Llreszf}‘,f beer
They might be allowed on the WAC maps. st:}rted; and (b) proceeding with normal revision

Ining old editiens up fo date by adding informatior
from air survey compilations and other sources.

It agreed that in general the specifications and styl
of them IMW should be maintained, but would suppor

Supan

i
o
3]
]
£
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Systems of colowrs for hypsometric tints
Tt might be well for the WAC sheets to adopt the

IMW systems as suanc ard minor modifications to biing them in line with moder
i Conentional signs p.mctm'e“ It h_ad no spemﬁc modifications to recomimen
4 since the series as it stood fulfilled its requirement

E Tn connexion with the revision of the IMW signs, admirably. It therefore objected to any major altert

it the greatest possible conformity with the ICAOQ sym-  tions in specifications or any change in sheets, Hines ¢

bols should be borre in mind, even though the different  style.
! purposes of the maps preclude complete uniformity

in this domain. SWEDEN

The point of view of the Geographical Survey O

France of Sweden was that no alterations of them IMW sp

The Institut géographique national replied that it cifications were called for.

could not yet offer concrete suggestions concerning . )

the revision of the specifications governing the publi- | ‘;'fé‘;tﬂgrl}l’ I?Idi;mt?i?t wmﬂime“d@d in fﬁgarz} ’fé’ t;
. o . : DLe xle) lap O 18 or coneeme Lhe LA
cation of the international map, but that its com-  inder the authorized layout this comparatively s®
petent services 'ex.pectefl to make a study of this country was shown on ihree scparate sheets. All of 1
important question during the summer of 195¢. I country except & small portion in the north-cust and

B remained of the opinion, however, that this map meets the south was included in NN 29 (Dublin). e no
castern portion was included in NN 30 (Bdinburg

a world 1]_(1(3& and that the project should be continued, bublished by the British Ordnance Survey, and the pi
put that it would be necessary to observe the greatest  in the south was shown on NM 28 (Cork) which had still
prudence when revising the principal specifications.  be published by the Ordnance Survey Office of Ireland:
The original layout for the ICAO World Aeronsaut

g 1 Chart followed the IMW lines, but in this case agreed
i RELAND s seeured ot the third session of the ICAO Map Iiivfi
‘ that the whole of Ireland would be shown on ont shet!

7 tthl e (?)}?élnal;%i] S}? Vheyd ofﬁcle of Ireland iecailid be lenows as 2172, The Ordnance Survey Office consid!
; at in July 1951 2t ba made some suggestions 1O that it would be of advantage il something similar ©
Pr. J. & Wright, Chaizmnan of the Commission on e agreed to in regard to the IMW series. ‘
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UNITED STATES OF AMERICA

‘he United States Geological Survey believed that,
general, the long-established specifications for the
W map meet present-day vequirements and are
sonably convenient for current compilation proce-
es as well, but that one feature of the old speeci-
tions should perhaps be reopened for discussion
some opportune time—the uniform application of
metric system for hypsographic data. It recalled
t this was a controversial matter some years ago,
an many favoured the adoption of a flexible arrange-

ment whereby the general usage which prevailed
in the respective national areas would determine
whether the contour intervals were shown in metres
or feet. As the Geological Survey’s existing source
data are uniformly expressed in feet, some interpola-
tion is iavolved in compiling the IMW maps. This,
plus the fact that the majority of the Survey's map
users are much more conversant with the Xnglish
system, suggested that the policy should be re-examined
if and when the specifications were reviewed. A general
discussion of the TMW specifications might therefore
be of mutual interest.




REPLIES FROM GOVERNMENTS

(The original text of this papet appeared as document E/CONF 18/A/L 3 ander the title * Replies ‘
from Governments on the Question of the Adoption of a Standard Method of Writing Geographical Names on Maps™

In pursuance of resolution 476 A (XV) adopted by
the Economic and Social Couneil on 6 April 1953,
on the subject of international co-operation on carto-
graphy, the Secretary-General consulted with govern-
hents of the Member States of the United Nations
and of certain non-member States on the question of
the adoption of a standard method of writing geogra-
phical names on maps.

Up to 15 January 1955 replies had been received
from twenty governments. The views expressed on
the subject by these governments are summarized
helow.

AUSTIRALIA

The Government of Australia considered that the
adoption of an international standard method af
writing geographical names on maps was a desirable
obiective.

Tt was suggested that the most practical approach to
the problem would be for the Cartographic Office of
the United Nations fo prepme 0 draft proposal
thereon or for regional cartographic conferences to
forward proposals for collation by the Cartographic
Office into one draft proposal This could then be
circulated to governments and appropriate inter-
governmental o1ganizations for comument prior to final
consideration by a special United Nations conference.

BurMa

The reply from the Government of Burma also
agreed that adopting a standard method of writing
geographical names on maps would be suitable, provided
this would apply only to maps issued after the adoption
of such 2 method. It pointed out that making amend-
ments and alterations on maps now in use, to conform
10 such & method, would be burdensome

CANADA

Tt was the opinion of the appropriate Canadian
autharities that no practical solution has yet been
offered to the problem of finding a universal standard
method of spelling geographical names on maps.

Theit 1eply stated that the Tranian proposal to adopt
an international alphabet of phonetic equivalents does
not by itself solve the problem, since there rermains
the further question of national variance in the form
and pronunciation of foreign place names. Obvious
examples are the French spelling of “ Londres ” for
“{,ondon ” and the English “ Florence » for “ Firenze "

The additional suggestion made in the Iranian memo.
pandum that place names should be represented on
ali maps by phonetic symbols indicating the spelling
and pronunciation used in their countries of origin
would make learning to read maps tantamount to
learning sevelal new languages.

As an alternative, the following solukion was offered -
as having the merit of simplicity. :
(1) Since the end of the Second World War, the
International Civil Aviation Organization has published

a map of the world on the scale of 1:1,000,000.

(2) The five languages currently accepted as official
languages by the United Nations are English, French,
Spanish, Chinese and Russian,

(8) The maps of she International Civil Aviation
Organization couid be published, without the aero-
nautical signs and in one language, say English, with
a2 tianslation in the four other Janguages on the baek
of ecach map. To explain symbols used, 2 iegend could
be printed in the five languages in the margin of the
map

CeEvuoN

The Government of Ceylon expressed interest in
being informed of any international arrangemenis
concerning the writing of geographical place names ol
maps, and stated that it would endeavour to co-operate
in this rnatter,

Three languages are spoken in Ceylon: English
Ginhalese and Tamil At present all maps of Ceylo
are published in English; some Sinhalese and Tami
editions are also issued. The seript is different it
each case. The place names used by the Tnglisk
speaking public oecasionally differ from the Sinhales
and Tamil place names, mostly in the case of tow!
which came into prominence during the last two col
turies. In more recent times, local place names hav
heen transiiterated into Roman characters, accordin
to & government instruection, which has to some extel
controlled the spelling of these names. k

Ceylon has no pational commitiee on gm}gtu’lph‘l?I
place names The revenue officers deal with inguish
coneerning the correct pronunciation and spelling !
them. The village lisis published in English, check!
by field surveyors, atre accepted as the authority 3
the speiling of village names.

Topographical maps on the scale of

B

one inch 19

mile have been made of the whole island. These ™%

contain a large number of place names and wilt be 19
The sp5

than sufficient for world mapping purposes.




is carefully checked during the examination of
originais before being adopted by the Survey Depart-
it of Ceylon. The type face used for names of
iges, plantations, hills and rivers generally follows
style adopted on corresponding maps of the United
gdom.

‘he procedure adopted by Ceylen is thus more or
in line with the general principles laid down by the
ted States Board on Geographic Names, or by the
manent Committee on Geographical Names for
:ish Official Use,

DeEnmaARy

'he Gecdetic Instifute of Denmark favoured the
of the Latin alphabet on all maps. It was sug-
ed that, in cases where a country does nol use this
wmbet officially, the geographical names should be
iseribed into—or possibly duplicated in—the Latin
abet in aceordance with fixed rules.

Dominican Rerusrie

he Instituto Geografico Militar of the Dominican
mblic follows the zecommendations of the Pan
erican Institute of Geography and History, in
srdance with artiele 8 of Law 2136 of 22 October
9, which stipulated that “ fundamental geographi-
and cartographical work should be in conformity
1 the agreements reached ab international scientific
gresses approved by the Republic and especially
1 the specifications of the Pan American Institute
jeography and History 7.

Eeypl

he Government of Egypt regretted its inability to
ish information of an international character,
e maps of Egypt are pubfished in Arabic.
egarding maps published in the English language,
Bgyptian Government was prepared to accept the
isions to be taken by the Economic and Social
neil, following consultations with governments
lishing maps in other languages and agreement
the unification of writing methods.

Erutorra

he Government of Ethiopia favoured the adoption
t standard method of writing geographical names
maps, but withheld comments on the gquestion
# the Secretary-General could make available
uments clarifying certain points.

France

- study on the adoption of a stendard method of
ting geographical names on maps was submitted
France. Commenting on the 1ecent favourahle
W in this direction, the study pointed out that
International Civil Awviation Organization, al-
agh it did not give its member countries publishing
mautical maps any definite instructions about the
ption of such a method, has agieed that the original

spelling of the place names in each country shown on
its maps should he used not only for aerodromes but
also for the rest of the map.

The study also mentioned that, after the meeting
of experts at Bukavu, Belgian Congo, from 11 to
14 November 1958, the Scientific Council for Afiiea
South of the Sahara made the following statement :

“ The Committee agrees that toponymy is the
concern of the Government of each Territory. For
general maps intended for use in countries other
than the one in which they are published, the speil-
ing of names should follow the rules adopted in
the eountries shown on the maps ”, ard further,

“if a name is translated into another language, the

translation should be in brackets to show that it is a

secondary name. Example : Cape Town (Le Cap}. ”

Fusrthermore, international military institutions,
whose members have to consult general maps covering
many countries, recommend the prompt adoption of
such a method.

The Institut gédographique national, which publishes
general world maps, was asked for its opinion; some
of its view are given below.

Agreement should be concluded for the active
exchange of maps between cartographical institutes
for their mutual documentation.

All maps come under this study, except those intended
for a limited or local public (large-scale maps} or for
a public confined within national boundaries {popular
maps on a very small seale or atlas maps), although,
in connexion with the study of atlases, the question
arises whether it would not be advisable to accustom
children to the original spelling.

Toponyms used on maps

Toponyms may he divided into: (¢} place names
~—proper names which suffice to designate a geogra-
phical place or area, for example : Paris; and (b} geo-
graphical expressions—groups of words comprising a
geographical term ® and a name?® which may or may
not be connected by a preposition; definite articles
may precede the geographical term or the name, for
example : cap de la Flague.

Source of foreign toponyms

As a general rule the sowrce of toponyms should
be the original documents published by the national
map institute of the sovereign State responsible for
the territory concerned.

Method of writing foreign place names

Place names in Latin characters. This type of topo-
nym should not cause any difficulty, as standardization

1 Teponym " means a word or group of words identi-
fying a geographical place or area.

* A geographical term is a common noun indicating the
type of geographical place or area, for example : basin, cape.

* A name is a proper noun, a common noun or an adjective
which, when aceompanying a geopraphical term, designates
a geographical place or area, for example : bassin ¥reyeinet,
ile aux Moines, cap Rocheux,




of speliing will result if the original spelling is retained.
However, the publishing country should give in brack-
cts the form of the name most widely used within
its own horders, when this form is markedly different
from the foreign original, for example : s'Gravenhage
(The Hague); Firenze {Florence}).

For alphabets in which some letters bear diaeritical
marks, 2 table indicating the pronunciation in the
Janguage of the publishing country should be given
in the margin of the map, as shown in the following
example :

I'rench
Romanian Czech Polish Hungarian  pronuncietion
a 4] eu
5 g 5z S ch

Place names in Arabic charecters. Very lew maps
are 'published in Aiabic; some do exisi, but most
maps of the Arabic-speaking countries are published
by countries which use Latin characters.

1t was proposed that for North Afriea, Syria and
Lebanon, the French transliteration system should be
internationally recognized and adopted. For Libya,
either the English or the French transliteration system
might be used, preferably the latter, since it is more
widely known in Aftica, the Arabic-speaking countries
and Fezzan. The English system, on the other hand,
might be adopted for the other Arabie-speaking coun-
tries, such as Egypt, Arabia and Traq, for example:
Taroudant, Cairo {Le Caire).

Place names in Cyrillic and related characiers. For
the countries in question (Union of Soviet Socialist
Republics, Bulgaria), there car be no standardization
until a common system of transliteration is adopted.
In this case, the system proposed by the Peimanent
Committee on Geographical Names for British Official
Use might be used, with a table in the margin of the
map giving the transliteration into the language of
the publishing country, as the following example would
indicate.

French phonetic
translileration

Permanent Comritle
on Geopraphical Names

AY i
5h ch

The name generally used in the language of the
publishing country may of course be added after the
local names written according to the Permanent Com-
mittee's system, for example: Moskva (Moscow);
Thilisi (Tiflis).

Place names in Gieek characters The new system
of translitesation of Gieck characters worked oub by
the Permanent Commitiee seems to he quite reliable
The Institut géographique national is considering
using it under the same conditions as for the frans-
literation of Cyrillic chalacters.

Place names taken from Chinese or other characters.
There are maps of varied origin, in Latin characteis,
of China, Japan, Kores, Indo-China, Thailand and
other Far Eastern countries. In the absence of =

comunon  system of ftiansliteration, the publishing
institutes might reach an agreement on the maps tp
be used in reference. For Indo-China, the Frengh
road map on the scale of 1:400,000 and the chait of
ghe International Civil Aviation Organization on the
seale of 1:1,000,000 are proposed. For the other Far
Tastern countrics the maps published by the English:
speaking countries should he used.

If there is no likelihood of this proposal being adopted,
the Institut géographique national would agree to g
common system of transliteration, since, although
the Frenely missions sent to that area from 1900 ty
1904 returned with a partial system of transliteration,
to be found in partieular on the SGA maps of Asiy
on the scale of 1:1,600,000, the English transliteratiog
system, being more widely used for most of the terri.
toties on maps of the Far East, would appear to he
the one to be recommended.

Method of wwriting forcign geographical expressions
Geographical ecapressions in Latin characlers.  Geo-

graphical expressions present preater difficulties than

place names, as such expiessions often comprise a

proper noun and a comumon noun, which may or may

not be connected by a pieposition. However, a stan
dard method of writing geographical names eould
logically be based on the original expression. Fer
instance, one might write : Golfo di Napoli, Cordillera
Captabrica, and the lLike A glossary in the margia

of the map would give a translation of the commoa

nouns and adjectives, for example :

Norwegian Daddeh Preneh
bkt haii baie
si, —a, —e groot gand, -e

Geographical expressions in Cyrillic characters. 1t is
obvious that a standard transliteration of Cyrillie
characters must be based on a common sysbtem, as i
the case of place names.

The translation of common nouns into the language
of each publishing country, possibly with the prope
case if the noun is declined, would result only in diver
gencies. For example, the expression in Cyrillie,

EPKOSHCKUMNPERET, becomes “ monts de Ver
khoiinsk " in French, * Werchojanisches Gebirge " i
German, or “ Monti di Verkoiansk " in Italian; but
if it were transliterated according to the system of
the Permanent Committee on Geographical Names
the expression would be written uriformly " Yer
khoyanskiy Khrebet ” in all thiee languages

A corollary of this method would be the addition
of a glossary in the maigin of the map giving the
translation of the common nouns used, for example:

Russion Abbreviation French Iranslation
Khrebet Khs ¢haine de montagne
Ostrov O ile

There should also be a table indicating the COrTe:

. . - - - ]
sponding phonetic transeription, as for the place namts;
i




Geographical expressions in Arabic, Chinese or other
racters.  As these expressions have already been
nsliterated into Latin characters in the map-publish-
- countries, it would be advisable to retain the
Jling of expressions comprising “ local words ” and
place names already on the maps, as in : Jhel Sarho,
mmada du Dra, Dasht-I-Kavir, High Atlas. Some
the more important common nouns might, however,
transiated, as in: Tibetan Plateau, Dahna Desert.
¢ same system might be applied to the names of
s and geographical expressions common to several
miries, for example : Aral Sea, Sea of Tapan, Chain
the Andes.

['he study concluded with the statement that the
iblems raised by the writing of geographical names
maps would obviously have to be considered again
international conferences such as those proposed by
tumber of persons interested in the international map
the world on the millionth scale.

The Institut géographique national expressed Its
lingness to provide the Economic and Social Coun-
with any additional information which might be
[uired.

Innia

The Government of India considered that the pre-
ration of a single special alphabet for writing the
we names of all countries was most desirable.

All countries produce maps of their territories for
dr own use in their respective national languages;
due course, all place names on maps of India published
that country will be written in Hindi, Tt will there-
e be necessary for all countries to prepare a systemn
transliterating all letters of their Ianguages into
: Roman alphabet on a phonetic basis

In India the Hunterian system is used, whereby
ay sound in the local language is uniformly 1epre-
ited by a certain letter in the Roman alphabet
is system could be modified and expanded to include
: alphabets of all other countries, in order to pro-
ce a correct phonetic spelling of all geopraphical
mes. Once the names were written in accordance
th this special alphabet, a fairly comprehensive
tey to pronunciation ” would have to be entered
every international map, giving phonetic equiva-
its in the language commonly used in the region
acerned. ' '

ISRAEL

Israet submitted in reply the following observations
Dr. D. H. X. Amiram, Director, Department of
ography, Hebrew University, Jerusalem, on the
option of a standard method of writing geographical
mes on maps
The proposal that each geographic name should be
itten in asccordance with the local version should
supported. ¥owever, a limited number of names
auld still be written in the eonventional way. Thus,
e would write “ Jerusalem 7, not “ Yerucalayim "
ny examples from other countries could be found.
would perhaps be advisable in each case to add the
@l version between brackets, This question should

45

be settled by a carlographic conference, which would
also have to list the names to be writter according to
conventional usage

Assuming that the most common method of wiiting
geographical names on maps is the one known as
RGS 11, which is especially well adapted to the English-
speaking public, the proposal? made by Brigadier-
General Hussein Ali Razmara could be adopted with
certain reservations
{1} The letter * W ” should be added, because of the
prenunciation it has for example in German;

(2) The letter “ X ” should be retained in its original
pronunciation, as in “ Alexandria ";

{8) Instead of placing an apostrophe before a letter
and on a line above it, placing two apostrophes

after the letter would avoid confusing “’} " or
ke }' 1 ‘vith o I_Y Jl‘

Accordingly, the method used
example is suggested :

in the following

French English
Signg pronunciation pronuncielion
g George
i jardin
x” Kh
L3 shoe
JOrRDAN

Several atternpts have been made to devise methods
of transliterating Arabic names into other languages.
A standard method of transliterasing them into English
was established by the Royal Geographical Society of
London. Prior to 1948, the Government of Palestine
attempted to standardize and transliiterate the non-
Furopean sounds of the Aiabic [anguage, using, for
example, h for, T gh for £ ' for 55.4)l. The French
map makers also had a scheme for the transliteration
of Arabic names, which differed from that of the
English. For example, the sound - was rendered on
French maps by dj, whereas on English maps it figured
as § .

It was sugpgested that the Hnguistic academies in
Cairo and Damascus, together with the Royal Geo-
graphical Society of London, should be consulted in
any discussion on the standardization of maps for the
Arab world.

LiEcrIENSTIEIN

The question of adopting a standard method of
wiiting geographieal names on maps does not aiise
for the Prineipality.

' Linva

The Government of Libya approved of the adop-
tion of a standard method of writing geographical
names on maps.

Norway

The Government of Norway was of the opinion
that, for countries using the Latin alphabet, the general

¢ United Nations decument E/2362, “ International
Co-operation on Cartography ", annex IV, “A Proposal
regarding Geographical Names ” (mimeographed).




principle appiied in Norwegian publications, that is,
o use the local form of geographical names to the
preatest extent possible, would best further an inter-
national standard method of writing names on maps.
The exceptions mentioned below would have to be
considered separately.

Tor instance, if the country in question has a different
alphabet, Norwegian publications adopt the form as
used in one of the widely used world languages or
use Noiwegian letters to approximate the name o3
pranounced in the country concerned.

In some cases entirely Norwegian forms of long
standing, usually modernized in accordance with the
latest spelling, are employed.

Norwegien rules with regard to the plural form are
genexally applied.

PAKISIAN

"The Government of Pakistan agreed with the pro-
posals ¥ made by the Geographical Section of the
General Staff of the Iranian Army, but was of the
opinion that it would be desirable for all countries
to adopt a uniform spelling for geographical names,
conforming to that established by usage in the country
concerned, and that Roman lettering should continue
to be used for all international maps on the millionth
scale. All countries should be consulted prior to the
compilation of a single special alphabet with a view
to writing and pronouncing geographical names uni-
formly, so that all essential sounds peculiar to the
languages of individual countries may be included.

The Government of Pakistan has been using Roman
lettering on geographical maps. The spellings adopted
for the arca falling in India and Pakistan are those
given in the I'mperial Gozetleer of India, published by
the Clarendon Press, Oxford. For other countries bor-
dering Pakistan, the spellings aie gaken from the lists
published by the Permanent Committee on Geographi-
eal Names for British Official Use. For the transhite-
ration of names which cannot be dealt with by means
of these publications, & special key is used.

PHILIPPINES

The Philippine Committee on Ceographical Names,
oreated under Txecutive Order No. 474, 25 August
1051, has final disczetion on the establishment of a
uniform usage in regard to geographic nomenclature
and orthography on maps and charts issued by the
Philippine Government.

The International Hydrographic Bureau, in Novemn-
ber 1948, published a draft proposal for a uniform
system of placing geographic names on pautical charts
and documents of maritime countries, which might
be similarly applied to maps mentiened by the Secre-
tary-General of the United Nations. The Philippine
Bureau of Coast and Geodetic Survey agrees on general
principles with this draft propoesal, although, since it
publishes only a few charts and maps of foreign coun-
tries, it is not greatly affected by a standardized
method of writing place names. In case of doubt,
the English way of spelling foreign names is preferred.

s See footnote .

With regard to local geographic names, the Romay,
alphabet is used, with a more or less consistent orthe.
graphy based on local dialect, Spanish, or English
which in each particular instance has been establisheq
by law, administrative order or common usage

PoRrTuGaL -

In principle, the Government of Portugal would
find advantageous the adoption of a uniform methdd
of transcribing geographic names on maps, but would
expect to be informed in due couise of the basis upon
which the Economic and Social Council proposes to
apply such a method.

SWEDEN

The reply from Sweden stated that it would be of
great value not only for cartographical reasons but
also for the sake of better understanding between
different language groups if an international standard
could be evolved and generally acknowledged. Such
o standard would be of special importance for maps
which are used internationally, particularly small-
scale survey maps. The question is of imited signi-
ficance for the large-scale economic and topographicsl
maps as well as for the survey maps and general maps
published by the Swedish Survey Office, which include
only small portions of foreign couniries.

The Survey Office bas the task of jssuing four sheets
of the international map of the world on the millionth
scale. According to a convention adopted at an inter-
national conference held in Paris in 1918, the forms
of names on this map are to correspond to the names
used in each country.

Tt would seem desirable that the standardization now
propesed should be along the same lines, If, in order
o establish such a standard, information on the eorrech
forms of Swedish geographical names is required, such
roaterial is easily accessible in the publications of the
Central Office of Statistics or from maps published by
the Survey Office. Place names of internaticnal
interest can be obtained from the geneial map on the
millivath scale. '

Un1TED STATES OF AMERICA

The toponymic and linguistic aspects of this ques
tion, which are primary, should be considered pri¢t
to discussion of the cartographic aspects. .

A conference on toponymic and linguistic aspects
international uniformity in the writing of geogmphl-
names could be productive if approached with th
understanding that a considerable degree of intel
national uniformity in writing geographic names !
feasible and desirable, but that complete internationt
uniformity is not feasible.

It would be desirable for these two aspects to 8
considered by an international conference, held Uﬂé‘
appropriate United Nations auspices, prior to "4

consideration of this matter at any of the Iegiﬁ_‘ﬂf
eariographic conferences that are contemnplated. *

.




Uniformity in the wiiting of geographic names in
; Roman alphabet, by countiies using the Roman
thabet, is feasible except for the names of cOuntries
d of some natural features common to two or more
antries. It should be noted that in 1952 steps were
gen to accomplish such uniformity, at the IIlrd
nsultation on Geography of the Pan American
stitute of Geography and History, the XVILth
ternational Geographical Congress, and the IVih
ternational Congress of the Onomastic Sciences.

On the other band, complete international uniform-
f, involving the writing of all the geographic
umes of all countries in the writing systems of all

her countries, is precluded by the occwrence of

significant sounds in some languages that do not occur
in others, and by the wide variety of symbols used
to denote the same or similar sounds. A much greater
degree of uniformity than now exists is possible,
however, and is desirable.

The United States Government would be willing to
co-operate in drafting a general framework for a pro-
gramme looking towards maximumt international uni-
formity in the writing of geogiaphic names, for consi-
deration by the United Nations Fconomic and Social
Council, or by an international conference called by
the Council for that purpose, or in drafting an agenda
for such a conference.




ASSISTANCE PROVIDED BY THE UNITED NATIONS
TECHNICAL ASSISTANCE ADMINISTRATION

by

Secretariat of the United Nalions

(The original text of this paper appeared as document E/CONF.18/A/L.4 under the title ** Notes on Assistance
provided by the United Nations Technical Assistance Administration in Cartography and Allied Fields ™)

The United Nations Technical Assistance Adminis-
tration regards as important the opportunity te pro-
vide means of assistance to governments in acquiring
the basie tools of economic development. Among these
is assistance in survey with a view to the discovery
and exploitation of natural resources  Several govern-
ments have requested the services of experts for direct
assistance in developing or co-ordinating cartographic
organizations or demonstrating cartographic tech-
niques with modern equipment, some of which has
been provided to the governments concerned. In
other cases a cartographic record is kept by the nation-
sl organ concerned as pmt of the task of geological
or geophysical survey in which the expert is assisting,
or as a concomitant of exploitation of mineral or water
resources.

Tight countries in Asia, two in Latin America, one
in Africa and one in Europe have requested expert
assistance in general survey including cartography;
thirty-three fellowships have been awarded, and some
important modern surveying equipment has been
provided.

Upon the request of governments, the Technical
Assistance Administration is ready to make available
assistance in branches of carlography, including geo-
desy, topographic mapping, photogrammetry, map
reproduction and organization of cartographic services.

TrcaNical AssisTANCE 1N CARTOGRAPHY
AND Arrtep FigLns

Africa
Libya

A Canadian expert was sent to Libya in January
1958, at the request of the Goveinment, to work in
co-operation with a United States Foreign Operations
Administration water survey team, then drilling in
Tripolitania.

The United Nations expert examined the drill cores
for minerals of economic value and identified rock
formations to assist in the survey of the area’s water
resources. At the same time he undertook an inde-
pendent geological and tectonic survey of the Garian
and Jefren areas, with a view to producing a geolo-
gieal map and correlating the diilling results with the

surface outcrops, since this picture was essential tg
an understanding of the water problems of the ares
The expert completed his assipnment in March 185¢

dsic and the Far Bast
Afghanistan

A topographic expert from the Netherlands served
as a United Nations expert in topogiaphy in Afghani.
stan from July 1952 to Auvgust 1954 Originally, -
lie was attached to an oil resources development pro-
iect in which the Government was engaged, but after
its cessation at the end of 1852, he made preliminary
topographical surveys for a waler resources develop-
ment project. e assisted in the preparation of plans
for the systematic exploration of water resources in |
selected areas, mainly in the general region of Mazar -
i-Sharif, and was also called upon to train students
at the Afghanistan Institute of Technology in basic :
survey techniques.

3
1
k!
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China : Taiwan

As part of a comprehensive programme of explora
tion for oil in Taiwan, a petrolewm geologist from
Australia, made available by the United Nations, is.
advising on completion of geological maps of potential .
oil-bearing areas in the couniry. h

India

A photogrammetry project combined the three main
types of assistance available under the Expanded Pro
gramme of Technical Assistance ; in 1953 it provided:
photogrammetric equipment (plotting machine and
aerial camera} to the value of $50,000 for the survey:
of India at Debhra Dun; in 1954 it made available tWo
fellowships in photogiammetry for observation u,i_%;du‘
training with Swiss manufacturers and later at the’
International Training Centre for Aerial Survey 1
the Netherlands, and sent a Norwegian photogrsl
metry expert to train officers of the Survey of Indi
in the use of the equipment. The Department of:
Survey of India is respoensible for the regular mapp
programme of the country, including the product
of large-scale maps for engineering development P52
jects. The introduction of photogrammetry will end
the Survey to produce maps with the latest techn!




expert has trained plotters and surveyers using
ting photographs pending the installation of the
1l camera: one of the training projects covered a
e arca in Rajasthan A second aerial camera is
g supplied under the United States bilateral aid
sramie.

1 1952, the United Nations provided the Govern-
& of India with the services of a hydiographic
ert from the Netherlands for two years to make
arvey of selected ports on the Bombay coast and
n local personnel in hydrographic survey methods
part of its fifteen-year programme for minor port
elopment The combined training programme and
lrographic survey has given engineers in fraining
ctical experience in triangulation and survey tech-
ues, at the same time producing important survey
terial, including maps of limited areas, such as
ts and harbours in the state of Bombay.

fhe expert trained two feams of surveyors, using
5 motor vessels built in India During his absence
leave a survey and analysis was successfully initiated
1 completed by trainees, many of whom had had no
perience whatever in hydrography previous to his
HURE.

m

A cartographic expert from Frarce was in Iran from
stober 1952 to December 1958, to assist the Iran 0il
smpany {which is a subsidiary of the seven-year plan
ganization and distinet from the National Iranian
il Company) te look for new soutces of oil. He aided
¢ Government to establish a national cartographic
mtre, designed to co-ordinate the eartographic activ-
ies of various governmental departments, and to
rovide a central source of cartographic information.

Following this, a 1equest was made for a carto-
raphic expert to advise the Government on the policy
nd technical aspects of mapping Iran, particulatly
a the aerial survey which was being planned. Accord-
ngly, an expert from the Netherlands went to Iran
or this purpese in October to December 1954

Laos

The Government of Laos requested? the services of
m expert topographer to assist in the or ganization of
the fopographic service set up in April 1954, and
also to train surveyors and cartographers to staft the
service.

Fedetation of Malaya
{ In 1953 the Technical Assistance Administration
provided the services of & Canadian geophysicist, who
made 2 two-month preliminary survey of areas in
iMalaya which appeated to merit close study by aero-
pagnetic survey; in 1954 it made available the services
:0f two experts from o French firm, who made geophy-
iSical tests and advised the CGovernment on the use of
%E“{Pllysieal methods and equipment.  The team,
%‘:?Vhlc.h. used seismic, electiic and magnetic methods,
Btained valuable information on delimitation of geolo-

This request was later implemented.

gical strata  After having completed a thiee-month
contract with the Technical Assistance Administration,
the two experts continued working for three months
directly for the Government of Malaya.
Nepal

The first over-all geological survey of Nepal was
undertaken by the Government with the assistance of a
United Nations geologist from Switzerland, who cartied
out extensive field journeys through central and western
Nepal in 1954, in which year he was assisted by 2
Swiss petrologist in training loeal geologists and mining
engineers fo use mocdern microscopic methods of exa-
mining rock samples. Some two-thirds of the country
had been surveyed by 1955 The completion of the
geological map of the country may requite another
two or three years,

Palkistan

The increase in Karachi's population from 300,000
in 1040 to over one million in 1951, as well as three
consecutive years of drought, have aggravated the
unfavourable situation of the city and its environs
with regard to water supply.

On the basis of a preliminary survey made in March
1958 by a United Nations expert from the Netherlands,
s firm of French geophysicists, first engaged by the
Technical Assistance Administration at the request of
the Government of Pakistan, and later worling under
direct contract to that Government, carried out a
hydrologieal survey by electrical prospecting in the
regions of Karachi and Hyderabad

A total of 592 electrical soundings were made over
a total area of approximately 400 square miles  Some
of the data obtained were presented in the form of
eight geological and resistivity maps of the areas
concerned in scales ranging from three inches to one
mile to one inch to four miles.

Burope

Ghreece

In 1954 an expert advised the Greek Government
on the systematic development of the country’s mineral
resources. In particular, he assisted in setfing up a
nationa]l research centre to co-ordinate the functions
of existing institutions which deal with this problem,
such as the Institute for Geology and Sub-Soil Resea eh,
the Bureau of Mines, the phototopogiaphic services
and research laboratories. The Government  also
requested the services of a civil engineer expert in
aerial photography to act as general adviser to the
Greek phototopographic services, and various items of
equipment were furnished to the Greek Government.

Latin Americo
A request for assistance in carrying out an serial
survey was received in 1858 from PBritisk Guiana, but
could not be implemented beecause of lack of f{unds.
Another request, from Uruguey, for assistance in creal-
ing a regional tzaining centre in cartography in Monte-
video was under consideration.?

" The centre started the training course in 1956.




FELLOWSHIPS AND SCHOLARSHIPS IN Selds from 1949 to 1954 Seven fellows came ftom
CARTOGRAPHY AND ALLIED FIELDS Asia, eleven from Latin America, and fifteen from

Thirty-three fellowships or scholarships were awarded Europe, the Middle East and Africa.
by the United Nations in cartography and related

Table 2. 'Technical Assistance Fellowships and Scholarships
awarded from 1949 to 1954 =

Cartographic or allicd

Recipiend couniry field of sludy Hast country

1049
Colombia ... oo Photogrammelry United States
Costa Rico ... ... Photogrammetry United States
1951
Denmark ... aveoeo - Photogrammetry Canada
Greee . ovvwe v Photogrammetry and Netheriands
cartography
Iran .. .. ... .. Photogrammetzy Netherlands
TSTACE v vv ivara e Phetogrammetry United States
Venezueld .o cvvoi it i Photogrammetry Netherlands
Venezucla Photopeology Netherlands
1958 : .
Ecuador Photogrammelry Mexieo
Eeuador Photogrammetry and Mexico
cartography
Uruguay Photogrommetry Netherlands
1653 - .
Belgian Congo ... ... .. Photogrammetry Netherlands
Jordan Photogrammetry United Kingdom
Tzan Photosurvey Netherlands
Japan Photogiammetzy ¥ Netherlands
Korea . Geologienl survey United Kingdom
Liberia ... .. ... Photogeology © Netherlands
Liberia ..... Photogrammetry Netherlands
Pakistan Cartography United Kingdem
1954 :
Bolivia . ....... .. Photogrammetyy Netheriands
Bolivin . ....... .. Photogeolegy Netherlands
Ecuador Hydrographic and Mexico
topographic surveys
India Photogiammetry ¥ Switzerland and
Netherlands
Iran N Photosurvey Netherlands
TRag - von e s Geological survey Germany
{ground water)
Liherid ... .. .euiiueeoneoaeo.  Photogrammetry Netherlands
Pakistan .. .v..... v oo <. Photogrammetry Netherlands
British East Afriea ............. Geologieal survey {mining) Union of South Africa
UFUQUEY o cvvaarwsansnne - 2.  Dhotogrammetry Netherlands
Yugoslavia .. ... ... ... 0il geology France

3 In 1950 no owaerds were made.

5 Two awords.




MEASUREMENT OF STANDARD BASE LINES
WITH THE VAISALA COMPARATOR

by

Dr. T. J. Kukkamdki
Finnish Geodetic Institule

(The original text of this paper, submitted by the Delegation of Finland,
appeared 25 document E/CONF.18/A[1.5)

Same systematic e110rs may otour when invar wires ol The ohservation of the full length of this base line
tupes ate to be standardized in indoor lahoratories with  was possible only undez favourable weather conditions,
giort comparators. The handling of the wires and  that is, with overcast sky and with temperature distri-
dreumstances at the comparator are different from the bution aseven as possible, but the distance of 432 metres,
pendling and eizeumstances in feld measuremenis. and shorter distances than this, are nob too sensitive
To avoid this source of error, the late Dr. Tlmari Bons-  to the wenther. An accuracy of -0.05 millimetres, that
gorif, then Director of the Finnish Geodetic Institute, s, 1:17,000,000 was reached.

suggested to the International Association of Geodesy Encouraged by this successful experience, the Finnish
wse of standard base lines for the standardizing of the Geodetic Institute proposed to the International
invar wires. The Association passed 2 resolution in  Association of Geodesy in 1951 a recommendation for
1938, in which it recommended the establishment of the cstablishment of standard base lines and the

andard base lines of 500 to 1,000 mette length in  measurement of them with the Vaisila comparator.

different counties The Association adopted the following resolution :
In this way it is possible to get 2 uniform scale for « The Tnternational Association of Geodesy, con-
triangulation in a region where base lines have been sidering the high accuracy obtained in the measure-
. méﬂ.sured \'Vith wires standardized oI One and the same ment Of a standatd hase Eine in F;ngand “riti} a hght.
standard base line. In the determination of the absolute interference appatstus, recommends that such bases
lngth of a standard hase line there are, however, be measured by a similar method in different countries
. systematic errors to be suspected in case the measure- by the interested organizations and asks the Bureau
- ment depends on invar wires standardized in an indoor of the Association to facilitate necessary arrangements
. comparator, as is customary. To avoid this error, the <6 that such bases could be used, if desired, by
|- Finnish Geodetic Institute has used the Vaisald com- neighbouring countties, to compare the results
 parator, measuring the length of its standard base line obtained by this process with those obtained by
. directly with light interference without a transmission wires “or tapes compated to the standards of the

- of wizes. Internationsl Bureau of Weights and Measures. "

¢ Dr. Y. Vaisila developed his method over thirty In the same year the finnish Geedetic Institute
~ years ago. He was at that time able to make an experi- offered co-operation in the use of Vaisila comparators
mental measurement to the distance of 80 metres.! to some institutions on different continents. This
Later he completed his equipment and measured t0 3 suggestion was received favourably by the Instituto
istance of 192 metres? and even to 884 metres. The  Geografico Militar of Axgentina. On the standard
inish Geodetic Institute purchased a Viisild compat-  base line of Buenos Alres a distance of 480 metzes
tor and used it at fust for standardizing wires, but  was measured in 1958 by Drs. Kukkamiki and Honka-
ater the entire 864-metre length of the Finnish standard  salo! The accuiacy of -0.05 millimetres, that is,
f ase line at Nummela was measured by Drs. T. Flonka-  1:9,000,000 was reached.

[Eslo and T, J. Kukkomald? The Survey of India ook a lighly positive attitude

v, Vaisili, Dic Amwendung der Lichtinterferenz 2t to the proposal of co-operation as indicated in a letter
Langenmessungen auf grosseren Distanzen, Finnish Geodetic from Dr. Gulatee. The Survey expressed willingness
Institute report No. 2 (Helsinki, 1928) to co-operate in the building of the posts and a shelter
C Y. Visald, Anwendung der Lichtinicrferenz bei Basis-
Messungen, Finnish Geodetic  Institute veport No. 14 kanen, “ The Finnish 864-metre long Nummela Standard

{Helsinki, 1930). Base Line Measured with Viisila Light Interference Com-
37 Wankasolo, Measuring the 86d-mlong Nummelg ~parator ", Bullelin géodésique, No. 17, 1950 {Paris).
Standard Base Line with the Vaisdld Light Inierference Com- + 7, J. Kukkamiki and T Fonkasalg, * Measurement of

rator and Some Investigations info Tnvar Wires, Finnish the Standard Base Line of Buenos Aires with Vilstli
Geodetic Institute report No. 37 (Helsinki, 1850); W, Heis- Comparator 7, Bulletin géoddsique, No. 34, 1954,




for the comparator and in providing assistants.
However, there were difficulties in financing the
travelling expenses of the Tinnish scientists who
would carry out the ohservations.

1t is understood that the question was discussed
also in the Australian National Committee of Geodesy
and Geophysics, bul no information has been received
on the final decision, and a new proposal must, be made
in order to bring the matter under yeconsideration.

In recent years the Nummela base line has been
remecasured, but these results have not yet been
published. In accordance with the resolution of the
‘Association, the standard metre used was measured
by the Bureau international des poids et mesures.
The result of this determination agrees within 0.4
micron with the earlier values.

At the Rome Assembly of the International Union
of Geodesy and Geophysics, o resolution was passed
to the effect that a standard base line should be estab-
lished in each Buropean country by using the Vaisild
method (or similar apparatus) for assuring a uniform
scale in aill networks and for calibrating the invar
tapes and geodimeters.  Since, it was considered,
it is not feasible for each country to obtain the special
equipment for precise geodetic measurements, the
Association resolved that the Central Bureau should

initiate plans for the organization of an international
hase-line measurement party, with the equipment to be

supplied by some country possessing it already and the
expenses of the personnel to be contributed by the
countries actually engaged in the project. The Finnish
Geodetic Institute has declared its willingness to make
available its Viisild comparator, as well as expeiienced
members of the stalf, on the econdition indicated in
the Association’s resolution

Tere, in this Conference, a proposal made by India
concerns the desirability of measuring one or maore
standard base lines in India and other Far BEastern
countries with the Viisili comparator developed at
the Tinnish Geodetic Institute. ‘Po this question,
I have been authorized to reply that the Finnigh
Geodetic Institute will make available its comparator,
as well as members of its staff to use it, and carry out
=]l the necessary pieparatory woik in Finland, such
as calibrating of the standard metres. The building
of the concrete posts and a wooden shelter or protecting
tents, as well as the travelling cosls of the observers,
would be paid, it is understood, by the couniry engaged
in the project or by some international fund. The
costs of the construction have been estimated at £500
according to Buropean prices. The actual observations
will take from six to eight weeks.

There is also the possibility that a Vaisila comparator
may be purchased for this region; in such a case Finnish
scientists will carry out the first measurements, and
train the local personnel to use the apparatus in further
measurements.




RECENT DEVELOPMENTS IN GEODETIC SURVEYING AND
SUGGESTIONS FOR OTHER MAPPING QUESTIONS

submitied by the
Delegation of the Federal Republic of Germany

se original text of this paper appeared as document I/CONF.18/A/L.6/Rev 1 under the titte © Ideas Concerning
‘he Execution of Geodetic Surveys with due regard to Modern Developments to Simplify Classical Methods )

In Burope, surveying operations have in many
ses taken more than one hundred years, the methods
plied having a high degree of precision. At the
ginning of such surveys. modern developments in
o fislds of physics, electrical engineering and chemistry
we still unknown. Often the appropriate nethods,
at is, the « classical ” methods, developed gradually
ring the work to meet specific requirements.

But if it should be desired nowadays to make such
geodetic survey of Turope again, the methods would
ifter from those applied in former years, making use
f recent 1esults obtained in scientific research. Appli-
stion of these modern developments would involve
s essential reduction in time—it is estimated that
nly about one-fifth of the time would be required-—and
hereby expenses would be reduced considerably without

proving prejudicial to precision.  On the contrary,
one may expect that modern procedures would also
involve an essential increase in precision.

These considerations have led the delegation fo
submit articles by experts on Qifferent items dealing
with the following subjects : (a) methods of expediting
first-order triangulation; (b) distance measurements by
modulation of high-frequency light waves; (¢} standard
base-line measurements; (d) necessity to repeat base-
line measurernents in the Buropean triangulation net;
(¢) photogrammetric surveying and mapping of aver-
age accuracy; (f) land register; and {(g) co-opera-
tion in international research. In part these articles
refer to activities in Burope, in part to others in
Tndia and in part they deal with fundamental con-
siderations.

New ldeas to Expedite First-Order Triangulations
by
Dr. Erwin Gigas
Director of the Institut fi Angewandie Geoddsie

An sppraisal of first-order triangulations performed
i Lurope during the past one hundred years indicates
that they do not give satisfactory results in the prepa-
nmtion of an absolute co-ordinate system. Tn contrast,
the geodetic results achieved in Canada can be viewed
Fith admiration. There a huge territory, nearly as
extensive as Furope, has been covered with a coberent
‘triangulation net in the course of a few yeas, by
‘applying the Shoran trilateration method, Thus,
;Canada has shown how to cover within a short time
the large unsurveyed areas of continents.
Nevertheless, the classical method of trizngulation
fWll not he climinated completely by this recent
 levelopment. It will retain its importance for com-
-pletion of existing networks and for filling the wide-
 meshed triangles of trilateration, provided the geodesist
‘endeavours to expedite the work by making use of
tther technical developments.

Three instruments are well adapted to increasing
tonsiderably the efficiency of the classical triangulation
Methods @ (a) the theodolite with photographic regis-
tration; (b} the electric eye; and {¢) improved fights.

THEODOLITES WIlH PHOTOGRAPHIC REGISTRAFION

A frst-order observation has its highest degree of
precision only if performed in such a short time that
the influences exercised by signal torsions during one
set of zeadings in twin and subsequent back-turn,
may be considered as equal values. This fundamental
idea led to the construction of a theodolite with photo-
graphic registration. This device was needed because
the observer’s eye canmot adapt itself rapidly, alter
sighting a distant signal by telescope, adjusting the
microscope and 1eading the micrometer.

Tull particulars of a theodolite with photographic
registration have been given in publications* and it

1 E. Gigas, " Bin neuer Theodotit fiir Beobachtungen L
Ordmung " {A New Theodolite for First-Order Ohserva-
tions), Nachrichien aus dem Reichsvermessungsdienst, vol. 4,
1923° (Berlin), page 1855 “ Photographisch registrierende
Theodolite * (Theodolites with Photographic Registration),
paper submisted to the International Associotion of Geo-
desy, Oslo, 1948; Tepdoliti a registrazione Jfotografica, pub-
lished by the Catastoe Servizi Tecniel Trariali (Rome, 19498);
* Theodolites with Photographic Registzation ", Bulletin




may be sufficient, therefore, to give an abstract in
a fow sentences. After sighting the targét, the observer
has but to push a release button, thus taking a photo-
graph of the position of the graduated circles in relation
to the fixed reading marks, hoth circle portions opposing
ecach other in the image feld as with a Wild or Zeiss
theodolite. After development of the film, the coin-
cidence is established by means of a micrometer,
likewise with the above-mentioned instrument with
optical determination of the mean. As the time
required for reading the mictoscope and writing down
the results is three or five times as long as that required
for sighting, this amount of time is saved by photo-
graphic registration and the efficiency thereby increased
threefold or fivefold. Owing to this acceleration of
operations it is also possible toincrease the number
of aiming points within one set, thus proceeding to
observe complete scts instead of single angles. Thereby
a considerable expense for labour can be saved over
that required by the French method, the Schreiber
method of angular measurement in all combinations,
and others. The time can be reduced by as much
as 50 per cent. Finally, errors in recording cannot
occur with this kind of registration and later on the
results may be revised without repeating the measure-
ments. The observations show a high degree of objecti-
vity, being free from personat influences because of
the fact that the observer himself does not immediately
know the result of his measurements. 1t may be
admitted that the observer has a certain feeling of
insecurity at the beginning, but under certain cir-
cumstances the film can be developed at the station
itself, and the evaluation of readings in the tent does
not cause any diffieulties. The observer is rapidly
convinced of the reliability of this kind of measurement.

Considering the general desire not to over-extend
the frst-order triangles {maximum length of a triangle
side thirty kilometres, if possible), the conditions of
sighting will improve accordingly, thus generally
eliminating all obstacles in this respect to ohser vations
in complete sets.

Ergctric Bve

Every observer engaged in first-order triangulation
will have noticed that at night the target light is often
of very irregular shape. In Germany, it is estimated
that on only 10 per cent of the nights al most do the
lights of the aiming points have the clear, star-like
and pin shape the astronomer knows from his star
ohservations. At other times the light has an irreguiar,
very enlaiged and constantly changing shape, so that
the observer has the greatest difficulty in sighting the
centre of the flash with sufficient accuracy.  Attempts
were made to manage with eyepiece micrometers, and,
performing ten to twenty sightings therewith, it was
assumed that the mean would represent the actual
centre of the light. Without regard to the additional
computations, this procedure is disadvantageous because

gdoddsique, No. 15, 1850, page 63, and No. 16, 1950, page 140;
Askania Company, " Théodolite de Précision Askanin
d'aprés Gigas avec enregistrement photographique ', Bul-
letin géoddsique, No. 17, 1950, page 3062
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of its considerable expenditure of time, thereby involving
a possible but undefinable torsion of the signal. )

These experiences led Lo experiments with electiig
sighting and finally resulted in the construction of the
electric eye. With the telescope roughly sighted, the
light ray emitted from a distant aiming point falls
on & small plane-patallel plate {figure 1,4) in the
eyepiece. This plate is in oblique pesition, half of iy
surface being covered with a reflecting silver layer:
The vertical crosshair of the telescope is 1eplaced hy
the edged separation line of both halves of the plate
Tt depends on accurate sighting at the aiming poim
whether the light will pass either through the uncovered
half of the plate, falling directly on a photoelectric
cell (fgure 1,B) or will fall on the silver layer and,

[

Figure 1
Diagram showing the principle of the

electiic eye

A Mimor in the eyepiece, halfsilvered; B Photoslectric
cell with secondary electron muliiplier; C Auxilinry
mirror; D Diaphragm; £ Double stage low-frequency
amplifier; F - G Single stage low-frequency amplifier;
H  Relays; T—~J Integration systems; K Indicator

reflected by a small auxiliary mirror (figure 1,C),
indizectly reach the same photoelectric cell, Moreover,
the light rays may take partly the frst and partly tht
second way, if they fall on the edged separation ling
between the silver layer and the uncovered half of th
plate. A small diaphragm, D, with neghgible mass ai
magnetically swinging in quick thythm, covers alternatel
the direct or the indirect light ray reflected by th
auxiliory mirror. If the target is precisely sightﬁ,{i
then half of the light rays will reach the photoelectt
cell directly, the other half indirectly by way of th
mirror. The intensity of light is transformed by fh
cell into a very weak current, subsequently indicate
by an indicator after adequate amplification by
sccondary election muitiplier, B, and one or b
stepped low-frequency amplifiers (B, F and G} 'ﬂ’
current reaching the indicator alternates in the s
thythm as the swinging diaphragm, and therefore,tt
indicator, K, moving, will give the difference bet\"fr’é

» As suggested by Dr. Bender; at first a rcct&ﬂg‘.%%
piism was used. s

|
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two photoelectric currents.  Thus, the indicator
t be in zero position if the telescope is precisely
ted on the target light The relay, H, controls
motion of the diaphragm, D, and the opening and
ting of the channels, F and 4.

hus, the observer has only to watch the motion
he indicating pointer of the galvanometer when
ing the slow-motion screw; as soon as the pointer
resched its zero position the reading is to be recarded
registered photographically. The instrument has
advantage that the galvanuncter indicates the
It of an automatic formation of the mean extending
yugh 0.5 second approximately. For this purpose
two integration systems, I and J, were designed,
altaneously admitting an adjustment of the inten-
1 pertaining to the direet and the twice reflected
t 1ays, thereby eliminating a zero-point error.
:h very slowly moving lights, pat ticulatly dangerous
observations, it is possible to increase the duration
ntegration up to several seconds by adding electric
stances. Thus, being independent of atmospheric
tacles, the observer has the possibility of making
ervations even on those nights hitherto unfit for
ervation becaunse of the “ bad lights 7.

dspecially designed for first-order triangulation, this
yaratus is exclusively applicable to horizontal
asurements. It is possible, however, to use it also
impersonal registretion with astronomical obser-
tions. For this purpose—according o a suggestion
de by Dr. Bender—the small plane-parallel glass
e is divided into four fields in checkerboard manner,
that every two of the diagonally opposed fields
, either uncovered o1 covered with a refiecting silver
er. The remaining device must be doubled : there
» two photoelectric cells, two secondacy electron
Altipliers, and two gaivanometers necessary to control
e horizontal and the vertical motions of the tele-
ope. An automatic telescope drive could also be
stalled by adding some accessory devices of less
iportance.

The apparatus has also been described repeatedly
professional literature® Figure 2 shows the first
inl model of this instrument constructed in the
horatory. This construction has been carried ouk
\detail and currently improved by Dr. Brein, a colla-
stator at the Institut fiir Angewandte Geodisie.

As mentioned above, this apparatus was originally
esipned to make use of any night for the purpose of
rst-order tzinngulation, even with unfavourable lights.
ater on tests showed that the precision of reading

2 Kron and Withford, Review of Seientific Instruments,
ol 8, 1087 (Chicago), page 78; Gigas, Wiinsch and Ziegel,
;crn}:m Patent Mo, 810 401.1949; B, Gigas, “ The Blectric
;3"3 ", Geofisica Pura_c¢ dApplicata, NVILI, 1950 (Milan};
! Gigas, " Infiarot in der Triangulation I Ordoung”
hfri{?ed in First-Order Triangulation}, Geoddtische TWoche
I’:]S!if)oln, 1950 (Geodetic Week al Kiln, 1950) {Stuttgart,

View of the eleciric eye,
snounted on an Adskania theodolite 1.0,

Figure 2.

was essentially increased. The sighting evror, previously
shout 0.9 second, has been decreased to 0.23 secand
with one sighting. This result has been confirmed
by measurements in the laboratory cellar as well as
in the open air at a distance of scventeen kilo-
metres.

Licurs

The long distances of first-order triangulation require
the application of lights at the target stations. In
former years lights were used, the operation of which
required a special assistant. In order to save the
expense of the assistants, lights were used here and
there; these were switched on and off at a fixed time,
by clockwork. At present there are no technical
difficulties in providing a source of light with an aerial
and relay, switched on and off by emission of electrical
impulses. from the observation station. When the
observation station is changed, o readjustment of the
light may be avoided by installing special devices to
adjust it automatically to the new direction and, if
necessary, to control the elevation sebting by wireless
impulses, when the new observation station is estab-
lished.

These devices are profitable for two reasons: the
expense [or assistants is saved and, moreover, the
storage batteries are used only during the actual
observation. 'The application of the devices described
would essentially shorten the time of observation
required for fhist-order triangulation. In general it
will be possible with these instruments to ealize the
idleal of completely observing one first-order station
during one night.
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Development of a Method

of Measuring Distances

by Modulation .of High-frequency Light Waves

by

Dr. Brwin Gigas

The first attempts at measuring distances? or deter-

mining the velocity of light at a given distance by means
of modulated light waves date back to 1925, when the
interruption of light, originally carried out by Fizeau
by means of 2 rotating wheel, was brought about by
Karolus® through an electro-optical lght control
without ineriis, making use of the Kerr effect. Even
in 1898 the Kerr effect was used by De Coudres to
measure the frequenty of Hertz waves. Subsequently,

With an alternating voltage of e, sin wl i

a

L
@:jv—csi“ZR i}.
ot bo n? { v i)

The Nicol prism N* is turned 90 degrees with respect
to N,, so that behind N, a periodically interrupted light
of frequency 2 appears, because two light impulses

Figure 3. Diagram showing Kerr cell and optical arrangements

in the ensuing twenty years, many scientists have
applied this effect to different resemch, but it is the
merit of Karolus to have been the first to deseribe
the optical arrangement, found in the modern instru-
ments of B. Bergstrand and of the Institut fiir Ange-
wandte Geodisie.

Light emitted by the light source L {(figure 3) Is
linearly polarized by the Nicol prism N; being arranged
in such 2 manner that the polarization plane is inclined
by 45 degrees 0 the clectric field of the Kerr cell K.
The Kerr cell is a glass vessel filled with nifrobenzene,

Figure 4. Apparaius in figure

with two electrodes dipping into it. With a certain
voltage, the light coming from N is thereby clliptically
polarized. The double refraction 8 of the Kerr cell is,
according to Kerr,

T g 2
oYzl Ve,
a® B0 a?

where B is the Kert constant, ¥ the Voltage, [ the plate
length, and a the piate distanee.

e
+ 0. Mittelstaedt, Die Bestimmung  der Lichigeschuwin-
digheit unter Verwendung des clelirooplischen Kerreffeltes
(Dctcrmination of the Veloeity of Light by Application of
ihe Electro-optical Kerx Tiffect), dissertation (Leiprig, 1929).
s Leipziger DBerichie der Sdchsischen skademie 1925
{Reports of the Saxon Academy for 1925), 7 December 1925,

g with a photoeleciric tube device
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grise in each period due to the square relation between
voltage and double refraction. The intensity J of the
appearing light is, according to W. Ilberg,’ "

I , v
J-_—.——;)M(lw—COS)‘ ,,;.)

'

In 1928 A. Hitttel 7 made the next step by introducing
a photoclectric tube {figure 4). The action of the Kex
cell had been carefully studied by Hberg. This reseatch
was fundamental for the activities of Hittel and, in

Mirror 5

modern times, for Bergstrand and the Institub-d
Angewandte Geodisie.

Experience has proved that the Kerr cell with
distance between its electrodes of about two millim#ﬁ}}
has o characteristic curve {figure 5, showing only a lif
rise in light intensity with 2 voltage up te 5,000 vol
but subsequently up to 8,000 or 9,000 volts this_,l'{'é

¢ W. Hberg, Physiker Zeitschrift, vol 29, 1028, pege §

: A. Hittel, * Bine Methode zur Bestimmung der 1
geschwindigkeit unter Anwendung des Kerrelfeltes.
ciner Photozelie als phasenabhangigerm Gleichricht
(A Method to Determine the Velogity of Light bY AD
cation of the Berr Tffect and & Fhotoelectric Tuht
Phase-depending Rectifier), Annalen der Physik, VO3
1940, &




:onsiderably greater; afterwards, with o still higher
tage, it begins to decrease again.

Tiittel’s endeavours, as well as Bergstrand's, aimed
meking use of the alternating voltage pertaining
the straight portion of the characteristic curve.
us Hittel operated with a direct current voltage
, of 5,000 volts, approximately, superimposing
reon a high-frequency alternating voltage of
gin w £ of 2,000 to 3,000 volts, thus placing the
sration point in the approximate middle of the
aight portion of the characteristic curve. Then
: voltage ® is of the following form:

g == Bm 4+ By sin v i,

wereas the light current leaving the Kerr cell has
e form:
i = Jpy -+ Josin wl

SHLEIDELY | Wi & wstiems megees

2 ¢ 6 & 10 VYoltage applied

{Distance between electrodes: 2 millimetres )

Figure 5. Characteristic curve of the Kerr cell

The light curzent (figure 4), having passed through
he distance D, is reflected by the plane mirror S and
inally absorbed by a photoelectric tube arranged at
he beginning of the distance P. A photoelectric tube
ensisting of alkaline metal constitutes a rectifier for
lternating currents, beeause the electrons emitted
3 the light can only reach the anode if it is positive
#ith respect to the cathode.

. As the efficiency of a photoelectric tube is low (about
ine per cent, that is, 100 light quanta release but one
dectron), this photoelectzic tube must be selected
wrefully, corresponding to the light applied. 1f an
fternating voltage is used for the photoelecttic tube,
fien a photoelectric current will flow only during
the positive half-cycle. The characteristic curve of
8 photoelectzic tube shows a speedy rise up to a safu-
Tation point, alieady reached with 100 volts approxi-
tely, and subsequently only increases a little.

L"The Kerr cell and photoclectric tube are fed by
’1}1‘1 same oscillator, that is, The light intensity released
by the Kerr cell oscillates with the same frequency
the voltage of the photoelectric tube or the suscepti-

i+ Berpstrand used a low-frequency alternating voltage of
eycles per second instead of the direct current voltage.

bility of the photoelectric tube. Therefore the photo-
electric current is the arithmetical mean of the light
current absorbed by the photoelectric tube during the
positive half-waves :

H
—
-]

idl

ot

where i is the momentary value of the light current
modulated in sine waves. Since the light current has
passed through a certain distance D both ways before
falling upon the photoelectric tube, this retracing light
current, ahsorbed by the photoeleetric tube, will not be
in phase with the light current emitted. Figure 7
illustrates some examples® for a phase difference
of § = ¢, 0 wf2 and § = =

Photoelectric current P

264 400 aba 800 weo  valts

Figure 6. Characieristic curve of the photoclectric tube

With 1eference to figure 6 the opening curve of the
photoelectric tube is assumed to be almost of rectangular
shape. The light current has the form of sine waves.

According to Hilttel, the photoelectric cuwrrent for
any 'distance passed through by the light with 2 phase
difference 8 is:

w/?
P = S [T + Jo sin (wf - 0)] d2
o]

=

wf

'S

0

g;)%-{—.]'o sin (wt 4 8} di,

where J,, is the light intensity produced by the direct
current voltage E, applied to the Kerr cell, and
T, the light intensity produced by the high-frequency
alternating voltage E, applied to the Kerr cell The
photaelectric current, depending on the way the light
passes, has a sine-shaped curve and is dependent on
the phase difference between photoelectric voltage and
the retracing light current. The space between maxima
and minima is 2x at times. Hiittel draws attention

v A, Hiittel, op. cit., page 368.
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to the fact that the accurate determination of these
maxima and minime is very difficult. Therefore he
recommends the measurement of such points, located
on the rising or falling of the sine-shaped curve,
that is, at points of & maximum temporal vatiation.

r--= [ '
| | L
H !
1 1
1 !
1 i
¥
/S
g=0 @ = nly @ =
P = Maximum P = Midpoint P = Minimum

Figure 7. Examples of phase difference

This idea had likewise been adopted by Bergstrand,™®
who superimposed the high-frequency alternating
voltage upon the low-frequency 50-cycle rectangular
voltage, thus obtaining an efficient apparatus for mea-
surement of distonces. Resides the shove-mentioned
fact that Bergstrand replaced the direct current voltage
of the Kerr cell (space between poles 2 millimetres)
by a low-frequency alternating voltage of 50 cycles
with ap amplitude of 6,200 vyolts, superimposed by
a high-frequency aiternating voltage of 8.33 megacycles
with an amplitude of 1,200 volts, he moreover conducted
—ag a4 TNeWw invention—the pho‘coeicctric currents,
alternating with a frequency of 50 cycles per second,
in jnverse directions to an ammeter, which thus indi-
cates the difference of both these currents:

T = (T504) — (Tso--):

When the distance covered is an even multiple of
the wave length )} of the light, which traverses the
measuring distance as 2 modulated wave produced by
the high-frequency alternating voltage, the galvano-
meter ought to indicate zero. The diffierent electzic
effects in this apparatus, however, caused a certain
delay in the different parts of the apparatus which
was determined as a constant factor by means of an
experimental distance. The fundamental principle,
however, will ot be influenced thereby.

But in general, the measuring distance will not
be an even multiple of the wave Jength. It will be
necessary, therefore, either to shitt the mirrors unkil
this is the case or—saccording  to Bergstrand—1to
provide the appaiatus with a loop of light which is

continuousty variable in order to adjust the distance.

Originally Rergstrand had to lnow the approximate
value of the measuring distance in order to compute
therefrom the number of even multiples of the wave

JER——

10 0. Bergstrand, Measurement of Distances by High-
Trequency Light Signalling ", in Proceedings of the Baltic
Geodetic Commission, 10441947, page 101; “'A Determi-
nation of the Velocity of Light 7, dArkiv for Fysik, vol. 2,
No. 15, 1950; * A Check Determination of the Velocity of
Light Arlsiv for Fystl, vol. 8, No. 26, 1951

lengths. Thereby, the possibilities of application were
considerably restricted. The modern geodimeter,
therefore, has two quartz erystals of different frequenay,
which mske it possible to perform & second and inde
pendent measurement of the same distance by means ‘
of another frequency- The combination of hoth these
results, MOTEUVEL, admits the determination of the
number of entire wave lengths, thus rendering it super-
fAuous to know the approximate vatue of the distance

At present the geodimeter is & valuable addition to

instrurments for geodetic measurements and can hardly
he overlooked in land surveys. The problem of scake
revision in large area triangulation networks could !
probably find a quick and satisfactory solution in the
near future by making use of the geodimeter.

Berpstrand’s different publications on the results .
obtained with the geodimeter induced the Institut

far Angewsndte CGeodisie likewise to study these
problems At fizst an effort was made to replace the
Kerr cell, which is not very well suited for ficld use and
to perform the jight modulation by other methods
Tixperiments made by Dr. Maurer to obtain a modi
lation by means of a cathode-ray tube failed because
of the long duration of incandescence on the fluoreseent
screen. Another attempt to obtain a modulation by
means of a field of standing uitrasonie waves, likewise
proposed by Dr. Mauzer, has not given satisfaction
Thereupon Notisrp used a Kerr celi, the electrodes
of which were minimally spaced, and good funetioning
of the cell at an essentiaily Jower voltage is expected

Moreover, Nottarp, using only one osciliatory cireuit
and avoiding the loop of light, tiied to attain the
objective of distance measurement by operating with
a frequency which can be varied within certain limits
Since similar experiments had failed in former time
because of the low constancy of the frequencies, !
simple adjusting device was built, the pperation o
which teok such a little time that the speed of measurt
ment was not essentially influenced thereby.

Finally, great importance was attached Lo the fac
that this appaiatus would be suifed for measuremnent
of closed traverses, since in geodesy approprial
instruments for distance measurement are not ¥
available with respect to precision traverses with loi
sides (more than 200 metres). If successful in measurd
quickly and precisely the closed traverses consisti]
of average sides of one metre’s length, the third-ord
triangulation (perhaps even that of second-ord!
might be replaced by such traverses. Then the che
points would no longer be located on mountains diffic
of necess but at main roads, waterways, railway lin
eke, that is, where these points are NecessiEy |
subsequent measurement of details. Restricting ©
selves to shorter distances {up 1o four kilometres appit
mately) we could essentially reduce in size and stmp
the optical parts of this apparatus, compared with
of Bergstiand.

These fundamental considerations led to 8 ]
instrument which was built in the Institut fir A2
wandte Geodisie as a trial model, called EM, appard
This instrument is shown in figure 8. It bas the:
of a theodolite, may be placed on the usuzl 8




its size could possibly be farther reduced in quantity
uction which is envisaged by the Askania Company
gn and method of operation of this instrument are
trated in fipure 9.
y means of & good lens the image of a light source
f-pressure  mErcury-vapor lamp) is projected
veen the plates of the Kerr gell. Before entering
err cell the light beam passes through 2 Nieol
m. The pole plates, spaced 0.2 millimetres apart,
wedge shaped in order to prevent the fight rays
o touching the borders of the pole plates. Leaving
err cell, the light beam has to pass—as originally
. Hiittel and Mittelstaedt—through a second Nicol
1 burned 90 degrees with respect 1o the first, thus
inguishing the light unless 2 voltage is applied to
Kerr cell. Conirolled by alternating voltage, the
i cell effects the following: in the rhythm of the
tage variation a modulated light current leaves the
ond Nicol, passes through an intermediate lens and

Figure 8. Photograph of EM. apparatus

Kerr Plane
Light o mirror
source Nicol cell Nigol '
1
=
m.—
Prase M o
indicator amplifier
Main escillator .
6 % < 2 G
LE Secondary oOs
Earphone  amplifier electron
multiplier
> = 6 =
b =  C (b Galvanometer
Measuring E MC
oscillater
200 ~ 2009 m
o as
Quariz
oscillator

Figure 9. Diagram of EM. appareius

reaches. the objective, lens O, From there the light
passes the measuring distance as 2 beam of parallel
rays, is reflected by the plane mirror at the end of the
trajectory and, having passed through the objective,
lens 0, Jocated at the beginning of the trajectory, the
light 35 absorbed by a photoelectric tube. In this
‘photoelectric tube the intensity of the light beam,
urying constantly corresponding to the high-frequency
ilternating voltage of the Kerr cell, is converted into
3 photoelectric current and subsequently amplified one
fmillion times, approximately, by means of a secondaty
;j"lcciron multiplier.  After flowing through a high-
frequency amplifiez, which incidentally causes a phase

Jhversion, these high-frequency photoelectric currents

3

'ifeﬂdl a phase indicator admitting a phase comparison
{etween the emitted and reflected light-waves.

|l_The practical realization of this measuring procedure
liffers ~ essentially from Bergstrand’s construction.

The ghandonment of spheric mirrors combined with
¢ use of a normal telescope lens reduced the range
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of the apparatus but, on the other hand, an essential
reduction in size is thereby obtained. In its definitive
form this instrument will not exceed the size and weight
of a second-order theodolite and may be placed on the
eustomary tripods for theodolites and used, under
certain circumstances, in connexion with a device for
accurate orientation.

For the most pait the electric installation has been
developed. by Nottarp, a collaborator at the Institute.
Because of the small space between the pole plates in
the Kerr cell, this device works with a relatively low
high-frequency voltage, 20 megacycles.  Since, in this
case, the Kerr cell acts independently of the mathe-
matical sign pertaining to the voltage applied, a doubling
of frequency occurs. A patf of the wave eycle is sup-
pressed, because the characteristic curve of the Ker
cell is controlled in its lower part (see figures 10 and 11).
A twofold steep and even shorter execution of the
emitted light impulses is thereby obtained, The oscilla-
tion, directly applied to the phase meter and to the
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: secondary clectron multiplier, is likewise doubled by The maein oscillator (fgure 9) oscillates with a fre-
the connexion chosen. quency of about 20 to 21 megacycles per second.
This frequency is obtained by fvefold multiplication

of the frequency of the measuring oscillator (4.0 to
4.2 megacycles per second)-

The measuring oscillator is adjusted in such a waj
that it is connected with a headphone after havin
passed through a low-frequency amplifier. Then th
frequency of the measuring oscillator is derived fror
the 40th, 41st or 4Znd harmenic oscillation of th

Secondary

| cluc;ctrnn frequency oscillator, the constancy of which is charat
- mukeiplier terized by a maximum of £ 5 X 108, These harmon!
Korr oscillations, being perceived with extreme acutenes
l cell Switch ] admit an adjusting of the measuring oscillator E
£ bt 4 1 % 107 The same accuracy is assured for it
i i Bridge . .

- main oscillator.

2 Frigure 11, Phase meler "The measuring procedure is as follows. At first t

pote-changing switeh is revolved into “ adjusth
position ”, thus adjusting the scale for the measuil

[Ty R

3

The time required for the light impulse to pass A - : )
through the secondary electzon mutipliers, however, is ?50311‘1‘30\“: which will hardly take mme_than[?nc mimn
equat to the width of impulses because of the fnite velo-  LHED 'Cll!i same switch is revolved into  measur!
i city of electrons. Thereby, with phase synchronization position * an‘d, by tarmng & condenset knob, the pht
: __and only with an accurate phase synchronization— synchronization 18 ob{;au;:ed, that 15, the zero posit
the arriving impulse can just pass through the muitiplier of the galvanometer. The appropriate scale value
opened with & period of 40 megacycles. With a phase read off A further turning of the knob causes & i
difference, on the other hand, the oscillator current swing of the galvanometer peinter, }Vh}Ch will sut
will not be balanced by the light current in the phase quently return to the zero point, if instead of
meter. Therefore, the galvanometer indicates a swing : =i 1% en
B of the peinter, disappearing only in the case of phase preceding Wave length of 2! (n + 1)or(n 1
R synchronization. In order to eliminate gero-point  wave cyeles accurately cover the measuring dist®

errors a pole-changing switch is arianged at the phase This procedure may be extended in both directi
thus obtaining from four to five independent mens

V[t T ey e 2 i
Fl

indicator.




its. Thereby four or five frequencies ot their
esponding wave lengths ), will result, for which
following relations are given :

a X ho
- = 2 3
1
2 = {z—1) (—- )\1),
2
G E = (& —2) [+ h
2 2l

9F = ( + n) (é l,.) .

Two of these equations are sufficient for computation
the distances measured or for 1eading them off from
hles. The whole measuring operation hardly takes
ore than two to three minutes. Thereafter the pole-
anging switeh s revolved back into “ adjusting
sition 7, thus repeating the adjustment, performed
. the very beginning, during the subsequent minute.
ecause of the short interval a variation of the adjust-
ent values will not take place in general. Should
1ch a variation be observed, however, due to a longez
uration of measurements, the appropriate adjusting
alue may be obtained by interpolation. In this case,

however, it would be easicr to 1epeat the measurement
which, as mentioned above, can be performecl within
five minutes, including adjusting.

This apparatus has been manufactured as a trial
raodel by the Institut far Angewandte Geodisie and
its utilization qualities have been examined with short
distances in the lahoratory ceflar. Field experiments
are being made. They will give, above all, a general
view considering the range of the apparatus, which
is estimated to be three kilometres, approximately.
This would be quite sufficient for the purpose intended
—use for distance measurements in closed traverses of
high precision.

At present these measurements can be performed
only at nightfall and during the night. But a very
okilful modification, developed likewise by Notiarp,
will make it possible to use this instrument by daylight
too. This aim will be attained by another arrangement
of the second Nicol prism. It will no longer be inter-
calated in front of the objective lens for the emitted
light but behind the objective lens for the reflected light.

The purpose of this paper is fo show in what ways
it will be possible to make use of recent methods of
modern physies for geodetic purposes through step by
step development. These developments are not yet
completed, but even in their present form these instru-
ments will be useful for geodetic measurements.

Measurement of Standard Base Lines

by

Dr. Erwin Gigus

About 100 of 150 years ago, when national surveying
began in LHurope, the technical conditions were essen-
tially different from those existing today. Tt would
be a complete failure, therefore, to keep to the pattern
of the ancient classical methods when performing
‘major geodetic projects. As technical development
thas made such important progress in the last decades,
it may feirly be said that in the whole world no geodetic

‘manual exists taking this into account.

~ In examining the expediency of major geodetic
“projects we completely depend on the experience of
“the experts in the last two decades. Evidently it would
“be an important task for the geodesists of the world
- fo publish their experience in this sphere in order that
it might become general knowledge among experts.
<On this occasion 1 should like to suggest that a pro-
 pressive manual of land surveying be created through
;the co-operation of the geodesists of the whole world,
wherein the different experts repoit in special chapters

h their respective activities.

The desire, expressed in sub-item & {a) (ii} of the
“igenda, to establish standard base lines in India and
“tther countries of the Far Bast is fully justified and
lould meet with our utmost aid. The existence of
“stendard base line of sufficient length in a country
S required, at any -rate, regardless of whether one
ows the classical methods of base-line measurements

or decides to apply the most modern electionic instru-
ments for distance measurement.

The question of how to measure such a standard
base line has not yet been sufficiently resolved, in my
opinior.  The interference comparator of Viisali,
it is true, is quite an excellent instrument for precision
mensurements. For many decades measurements have
been made with this instrument on Finnish base lines,
and measurements, in Tinland and recently also near
Buenos Aires, have been extended to a length of neatly
one kilometre. Moreover, the inner accuracy, aside
from the consideration of systematic influences, is
a very high one But we do not know the degree of
absolute accuracy, since compatable measurernents are
lacking. These comparison measurements, however stil
may not be performed  with the same instrumeni,
but another device has to be applied under extremely
different conditions. Until such a compatison is made
we are not in a position o judge of the actual accuracy.

The Finnish interference comparator still shows
certain defects, the influence of which on the result
cennot be predicted offhand. These are due to (a)
uncertainty in determining the standard metre (a quartz
metre bar with spherical ends can hardly be determined
with higher precision than I p); (b) effects of com-
pensators, which may cause errors up to several
with each magnification.
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Unfortunately, the iden of Viisila has not yel heen
taken up by other nations. 1t was Germany alone
that carefully studied the apparatus, trying to apply
certain improvements. The paper submitted by
E. Gigas at the Rome assembly, entitied © Uber die
Frage der Notwendigkeit der Wiederholung  von
Basismessungen in Turopiischen Dieiecksnetz " {The
Problem of the Necessity to Repeat PBase-Line Measure-
ments in the Furopean Triangulation Net) reported on
the realization of these improvements.

1f it is aciually intended to obtain an absolute value
of compatison for distance measurements, then it will
be necessary that the standard base lines be measured
in different ways and by using different instruments
in order to guarantee the reliahility of the single mea-
surements. Perhaps we should not be against perform-
ing these comparison mensurements by means of invas
tapes, the length of which has been checked with
different standard distances, located at such places
as Washington, Teddington, Braunschweig and Paris.
After exceution of these measurements the tapes have
to be checked anew with the standard distances.

~ When adjusting the Kuropean t:iangulation net we
checked more than forty base lines determined by
rmeans of different instruments for base-line measure-
ments. Though each base line had been measured
with all possible precautions and though the instruments
were checked before and after measurement in autho-
rized institutes, there arose systematic errors smounting
to sbout 4 3 millimetres.

When connecting triangulation nets, however, the
influence of distance measurements is considerable.
And now, when asked fo express our opinion as Euro-
peans concerning the value of standard base lines,
we should by no means suppress our negative experi-
ences. On the contrary we ought to invite attention to
all weak points involved in this most difficuit problem
of geodesy,  a distance measurement free {rom system-
atic errors 7.

1 take the liberty, thercfore, of supgesting that
you should net restrict yourself to one single apparatug
Tor establishing base lines. I suggest that, besides the
Tinnish interference comparator, the German inter-
ference comparator shouid be used by way of comparison
and that, moreover, the base lines should be measured
lkewise by means of firsi-rate invar tapes that have
been observed for many ycars.

The importance of the location of such a base line
should not be underestimated. The base line should
be easy of access Lo traffic and located in an area which
may be considered as free from geological objections,
so that it may be prcdictedm»-accoz‘ding te human
judgment—that the geological strata will not be
subject to variations, endangering the aceuracy of
the distance measurement in years to come. It is
Jikewise very important in what way the base line is
marked in the ground; it would be profitable to refer to
experiments made in other countries. In my opinion
the markers in the ground as described by Dittrich?
are of the most reliable character up to the present

In the last decades, valuable experience has also
been gained with measurements by means of invar
tapes, essential reports of which have not yet beer
published though they are of decisive importanece for
the execution of these precision measurements. I am
thinking, for instance, of the use of appropriate st1 etcher
devices, pulley supports, and so on. Later on, when
executing base-line measurements in the field, we
should endeavour to measure whole triangle sides
instead of shorter base lines to be subsequently extended
to first-order triangle sides by means of expansion
figures, for the decrease in precision with base expansion
figures has been frequently investigated and stated
to be considerabie.

n B, Gigos, Handbuch zur Verwendung von Invardrdhter
bei Grundlinienmessungen (Manual for the Use of Inve
Wires for Base-Line Meansurements).

Problem of the Necessity to Repeat Base-Line Measurements
in the European Triangulation Net

by
Dr. Erwin Gigas

When adjusting the central European part of the
European first-order triangulation net, detailed imves-
tigations werc made concerning the base material
existing in central Europe. Reportls on the resuits of
these investigations have been given by & Strasser,’®
whieh showed that the base measurementsin that region,
performed by different nations with different base
instruments, contained many systematic errors extend-
ing to about o= 2.5 millimetres per kilometre. The

¥ Georg Strasser, * Kritisehe Betrachtungen wur Messung
und Vergrosserung von Grundlinien * (Critical Remarks on
Measurement and Enlarging of Base Lines), dissertation
(Munich, 1950); Die Grundiinienausgleichung m Zentraleu-
yopdischen Nelz {The Base-Line Adjustment, of the Central
Turopean Net), Publieation No. 5 of the Institut fir
Erdmessung (Bamberg, 1950).

amount of systematic error depends on (a) the ba
instrument used; (b} the calibration of the base inst
ment, and (¢) the institute performing the calibiztio

The United States is fortunate in that these thr
jterns are Tegularly the same with all base measuremes!
so that only one unifmm systematic error can yest
for the whole country. In Turope, as well, 507
countries may assume that this condition exists Wi
their own base measurements. Tn central Turol
however, this supposition is not correct. All thiee
these items change frequently, and Strasser dexlv
a whole series of different systematic. errors caut
by this variety. Often these systematic errors were
characteristic as to their absolale value or their
that it was possible, for instance, to indicate—mer




; taking account of the sign, without any information On the other hand, Bergstrand has proved by various
yout measuring and gauging conditions—what kind observations in Sweden that his procedure is highly
base instrument had been used for measurement,  precise. Also, extensive test observations with this
hat methed of ealibration had been apphied, and  instrument, made in the United States, have confirmed
hich institute had performed this calibration. the high accuracy of this observation method.

In view of the lack of uniformity in the central Tn my opinion the most profitable method of scale
wropean base measurements, it would be desirable, revision would be to use this geodimeter, detailed
{ course, Lo rcpeat them. In this connexion the reports?® of which have been given, so that further
pestion arises whether it would be belter to resurvey particulars will not be necessary.

hese base lines by means of a new and improved base 1n countries where the three items mentioned above
astrument or to examine directly the triangle sides  are the same for all the hase measurements performed,
yy taking advantage of the possibilities of Bergstrand’s it would suffice to detexmine one or a few base lines
wodimeter. T he favourable 1esults obtained by by means of the same base measuring instrument for
neasurements with Bergstrand’s instrument would  comparison in the different countries, to guaraniee
ertainly recommend its use for a scale revision. In international umity in the scale and to determine
-ontrast, a repetition of base measurements with modern  gystematic errers. The Bergstrand instrument would
ihstruments would require considerable expense for certainly be a suitable means for performing these
preparatory field work with the base line and would comparisons, considering that in the different countries
also presuppose that the base expansion figures satisfy  the same instrument must be used by the same group
all requirements of the modern technique of angular of operators. |

measurement. I‘h:s_ is not .tme, ho'wever, with the Resides the use of a generally approved hase Theasuring
central European trisngulation net in general The ingtrument, there is another possibility. Nearly all
reports of measurements of base expansion figures have  uguntries are now in possession of a reference base line,
sufficiently demonstrated that it is particularly these generally ohserved before and after each base measure-
observations which often cause the influences of

horizontal refraction to have detrimental effects and I‘r: E Bﬂfgiti'%t;dss“ Mtﬁl_suremegt of ﬂ?_ist&nc}ts i}ny Igir}th-
) \ : : T Frequency  Laig ignalling " Procecdings of ine altic
that even the accuracy of highly precise base-line  “noodere Commission, 1944-1947, page 101; ** Determina-

measurements has been lost by expansion on the main  tion of the Velocity of Light ", Arfio for Fysik, vol 2,
triangulation sides. No. 15, 1950 and vel, 3, No. 26, 1951.
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Figwe 12, Diagram of operation of Vaisdld interference comparator
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ment, thus guaranteeing uniformity. The task of
determining systematic errors, therefore, would involve
the problem of reobserving these base lincs, extending
to an averape length of 600 to 900 metres, by o suitable
checking instrument, such as Viisali’s interference
comparator, recommended by the Finnish Geodetic
Institute. During the meeting of the International
Association of Geodesy in Brussels, in 1951, the Finnish
delegation reported that by means of this instrument
they had succecded in measusing base lines up to
860 metres in northern latitudes. It was proposed that
investigations should be made in other countries to
ascertain whether this method might also be applicable
to longer distances with unfavourable conditions in
middle Jatitudes.

The Institut fir Angewandte Geodisie {Institute
for Applied Geodesy) in Frankfurt, which has a Viisili
interference comparator, has followed this suggestion,
and experimental studies have been made to determine
the range of this apparatus in 50 degrees north latitude
and in unfavourable atmospheric conditions. Up to
thic date Vaiisila’s procedure has been extended
without difficulty to a distance of 100 metres and there

is legitimate hope, therefore, of reaching & distance of

approximately 400 metrcs. Should it not be possible
te extend further the distance of ohservation, it is
planned to determine the total length by comparing
two distances of 400 metres, one of which has already
been measured according to Viisili method (figure 12)
A further doubling would make it possible to measure
distances of 1,200 and 1,600 metres, also by 400-metre
sections.

mirror surface

Tension block

Figure 14. Transfer of interference distance 10 measuring lape

Figure 13. Mirror mounied on sUpports

In this connexion it may be approptiate to give
some particulars concerning the Vaisili interference
comparator installed by the Institut fir Angewandte
Geodisie, which differs essentially in construction from
the one installed in Finland.

Interference
mirror

Glass cylinder
with crosshalrs
and sphericat
n;rminnl face

Unsilvered

]

I

Invar wire
with scale

L

diagram showing glass cylinder method.
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hrough the aid of Professor L Bonsdortff, in the
ly nineteen thirties, the Finnish comparator was
sowed to check the length of the reference distance
1 Potsdam. Reing set up at the reference base,
s apparatus was used for calibration of wires, and
ysequently for measuring the reference distance.
sile working with this very useful instrument, the
rman observers expressed the desire to have a similar
paratus of their own and to improve some construc-
e details, namely :

{1} To construct the mirror stands in such a way
2t micrometric displacements of mirrors would be
ssible, thus eliminating the use of compensator
ites within the ohservation telescope, as these plates

Instrument for
establishing
a true vergical

caused inaccuracies due to dispersion, amounting
to 7 p per 6 metres after first multiplication.

(2y To avoid stretehing the wires across the mirror
supports, which might eause—in spite of the greatest
care—small variations of the reading marks. Instead,
attempts should be made to transfer optically the
interference distance to the wires, no longer in contact
with the apparatus.

(8) To use a gauge with plane-parailel end surfaces
instead of spherical ones in order to profit by the high
precision of calibration of a gauge with plane ends
in comparison with the calibration of a gauge with
spherical ends.

Glass plate with crosshairs

Mirror support
with mirror

Jiderin pivat
with glass scale

N

Figure 15. Transfer of interference distance to measuring tape !
diagram showing theodolite telescope method.
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Figure 16.  View of the one-metre base line and inserted quariz

plane-paratlel

New mirror supporls (figure 13). The main idea in
constructing new mirror supports was to mount the
mirror on a double support, which can be tilted and
rotated, like the transit telescope, in order to facilitate
the adjustment of parallelism of the mirrers. Moreover,
the bracket of the mirror support was arranged to glide
on polished steel axles. Its bearings can be moved
by a micrometric screw so that the mirrors maintain
their parallel pesition while shifting. Finally, by
means of a differential screw it is also possible to move
the mirror support by minimal amounts of about
1 p oot less.

The compensator plates developed by Viisili ae
no longer used as a device for measuring but ony for
determining how much the mirrors shift. Gradually
resetting the miitors enables the compensator plates
to be gradually adjusted to their normal position
(perpendicular to the optical axis) and subsequently
to be completely removed without losing the inter-
ference image in the telescope

Transfer of the interference distance 1o the wirg o7
measuring tape. At first it was intended to adopt
the iden of Watanabe and Imaizumi, who constructed
the body of the mirror in such a way that it became
transparent in a vertical as well as a horizontal direction.

with
terminal faces

This ynade it possible to project a collimation mak
from the upper surface of the mirror by meuns of &
optical system to the wire stretched below the whob
device, without in any way touching the appaintu
In practice, applying this method caused certad
difficuities, since the mitror had to be turncd 186 degree
after the frst series of readings in order to eliminat
systematic €rrors, making it technically ynpossible £
ohserve exactly the same direetion of  proejectios
Thetefore two other ideas have Been earried out

(1) A small glass cydinder with o spherical termim
face was pushed towards L centre of the mitror uni
optical contact was Lenched  Then a collimaiing mal
was Lranslerred Lo the wire by vertieal optical projectit
by means of a theodalite Lelescope with micyomet
placed on the gide.  The same instinment was al
uged as a means {o vertical projection with the seco
sirtor surface at the end of the distance mcas eme
The space between coltimating mark and {ouchi
point of the spherical terminal face could be detenmin
in the laboratory with an aceuraty o nhout 05
{figuze 14).

{2y The second method was based on yertical P
jection to the wire of o mark Joeated on the mir
by means of a theodolite Lelescope with micromet
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aced to one side at a distance of about two to six Angewandte Geodisie in Frankfurt. The apparatus
etres, with its aiming axis perpendicular to the is currently used-—even in the open air under unfavour-
mishing line of the base. The wire stretched below able conditions—to calibsate distances of twenty-four,
e apparatus did not touch the measuring device
. any point. Alternatively, & measuring bolt, located
. the pillar below the apparatus, was observed in its
Jsition with reference to the mirror support and
sed for wire calibration only after having performed
1@ interference measwement. The horizontal axis of
se instrument was placed vertically in the centre
etween reading-off mark and pivot or preduation
sale, so that the angles of elevation and depression
ere equivalent, which did away with the necessity
yw changing the eye-lens slide to obtain a betier defini-
ion of the image (fgure 15).

With a distance of about two metres an angular
hange of one second corresponds to 0.01 millimetre.
fhis is a sufficiently high degree of accuracy for practical
equirements, since fractions of a second may also be
thserved.

The quartz metre with parallel end surfaces for deter-
mination of the one-metre base line. In order to determine
the one-metre base line, Viisdla used a quartz metre
with spherical end surfaces, one end touching one of
the mirrors in optical contact, the other a small distance
from the mirror’s plane, the magnitude of the distance
being subsequently determined by means of Newton’s
rings. For greater precision, however, it seemed Inore
desizable to replace this metre bar by another with
two plane-parallel ends. In this case there had o be Plane-paraliel, unsilvered glass plate; C*_Slit diaphragm

a small air gap on both ends between bar and mirrol g pirect-vision prism; B Quartz with plane-parallel and !
plane, to prevent direct contact. Both these distances fages; D Mirror, unsilvered in centre. ‘

H K H 9 1

Figure 17.  Optical arrangement for observing
and photographing Lehmann’s bands

Figure 18.
Lehmann's bands and the speciral lines (mercury and cadmivm )

The wave lengths of the mercuty and cadmium spectral lines provide a
scale for determining the distance of the quartz from the mirror, that is,
the thickness of the «ir gap, The distance is a function of the number of !
Lehmann bands between any two spectzal lines whose wave lengths are known. ‘

- are most favourably determined by means of Lehmann's
- Intetference bands, but Haidinger's rings may also be
. used for this purpose (figures 16 to 19).

i 'I_‘he interference comparator, the improvements of
which are described above, has been in use since 1938,
« formerly at the Reichsamt fur Landesaufnahme (Reich
Survey Office) and after the war at the Institut far

twenty-five and fifty metres. A distance of 100 mefres
has abieady been successfully measured with this
device. The final step—determining the length of
the quartz metre in lengths of light waves also—is in
preparation. As soon as the necessary supplementary
equipment to this apparatus is installed, it will be
possible to define distances directly in light wave-lengths.
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Figure 19. Optical arrangement for the observation
and measurement of Haidinger’s rings

The djameter of the Faidinger vings {01 given wave lengths
is o function of the thickness of the air gap.

Assuming the range limit of this procedure to be
about 400 metres in middle latitudes, a doubling of |
the distance might be obtained without particuly
difficulty, as described in the beginning of this paper.
The experiments to reach 100 metres having met with
no difficulties in spite of very unfavourable conditiony
on the Institute’s own ground, there is good reason
to think that a distance of 400 metres would not eause
great difficulties cither. Should these suppositions
prove to be incorrect, it would be necessary to begin
with the doubling procedure, mentioned above, at g
distance of 200 metres, and subscquently to determine
the distance of about 800 to 1,000 metres by repeating
this procedure four times.

Summing up, 1 should like to emphasize that T am
against remeasuring base Jines for the purpose of scale
verification. Such measurements undoubtedly aie of
o certain historicel interest, but would hardly ever
attain the objective envisaged because of uncontrollable
errors in the base expansion figures, 1t would certainly
be preferable to use Ber gstrand’s geodimeter for checking
distances up to a maximum of forty kilometres. Under
certain circumstances it might be advisable to com-
pare the reference base lines existing in different
countries by means of the Viisild interference com-
parator or another apperatus suitable for base mes-
surements.

How to Organise a Magnetic Land Survey, Hlustrated
by the Example of India

by

Professor Richard Bock

A detailed survey of the magnetic conditions existing
in o large country like India requires : {a) one main
observatory in the middle of the area (figure 20);
(b) three sccondary ohservatories, located (i) in the
north-east, (i) in the south (Kodaikanal could be
developed), and (iii} near Bombay (Alibag could be
charged with these tasks); and {c) four auxiliary obser-
vatories, two of them in the north-west and two in
the south-east.

Since the temporal variations of the magnetic ele-
ments have to be applied chiefly tor reduction of
feld surveys, the distance belween register stations
should not exceed 700 kilometres. The speed of erec-
tion of an Askania variograph makes it possible to
ecord the magnetic variations in the centre of the
survey aies concerned, rendering it superfluous to
construct obsezvatory buildings which will not cause
any disturbance in the magnetic field. The uncei-
tainty of the variations in basic values pertaining to
the 1egistration elements, however, necessitates per-
manent control measurements at the recording station.

The distance of about 700 kilomefres has purposely
been chosen, a distance of considerable length. It is
advisable, therefore, to provide for registration in the
SUIvVey areas, particulaly if it is impossible immedi-
ately to carry out a programme
the territory.

covering the whole of
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The following instruments would be appropriate for
equipment at the different vhservatories :

Main cbservatory (1) :
Recording instruments :
(a) Askania variograph
(5 Eschenhagen-Schmidt or La Cour recorder
{c) High-speed Schmidt-La Cour recorder
(d) Askania teleregistration device
) dx dy

dz . .
=T’ a9t and T by induction

d

Absolute measuring instruments :

(a) Large Askania standard magnetic theodolite ©
Sehmidt type with all accessories (such as lengt
standard)

{b) Oscillation box wit
ard inertin bars)

(¢) Simple station theodolite

(d) Large earth induetor with galvanometer

(¢) Two sets of quartz horizontal intensity
meters by La Cour1? (three pieces each)

{f) Two vertical intensity variometers by La Co

(g) Two field balances of Schmidt type

h recorder {accessories : stant

vark

4 The Askanin Company names ils eq

uivalent constrt
sion FFTM. !




h) Two universal torsion rmagnetometers of the
Askania Company as soon as construction is
completed by that company 1

i) One complete portable magnetic theodolite with
socket earth inductox ’

ondary observatory (3} :

lecording instruments :

a} Askania variograph

b} Recorder hy Tschenhagen-Schmidt or La Cour

For checking the basic values (so-called absolute

asurements) :

a} Simple station theodolite

‘b} Oscillation box with recorder

‘c} Tarth inductor with galvanometer

‘d) Two sets of quartz horizontal intensity wvario-
meters by La Cour

() Two vertical intensity variometers by La Cour

(/} One universal torsion magnetometer of the
Askania Company, as soon as construction is
completed

wiliary observatory (4) -

Recorders :

(a) Askania variograph

For checking the basic values:

{a) One set of quartz horizontal intensity vario-
meters by La Cour

(b) One vertical intensity variometer by La Cour

(¢) One universal torsion magnetometer of the
Askania Company, as soon as construction is
completed

+
* ¥
4
+
KILOMETRES # Kodatkanal
> g R Bock

0
With its instruments (standard magnetic theodo-'

te, oscillation box with secorder, and large earth
ductor with galvanometer) the main observatory
ill be in a position to determine independently the
bsolute quantities of the magnetic elements. It may
etermine the basic values of the registrations by
wans of simpler observations (with oscillation box
ith recorder, simple station theodolite, and large
arth inductor with galvanometer), the basic values
f which—supposed to be constant—uwill result from
hservations by means of the standard magnetic theo-
blite and the oscillation box with recorder.

One set of quartz horizontal intensity variometers
md one vertical intensity variometer are provided
n ovder also to observe the course of the basic values
etween the observations made with the oscillation
30X with recorder and the simple station theodolite.

By means of the second set of quaitz horizontal
intensity variometers and the other vertical intensity
variometers, the basic values can be transferred to the
temaining seven observatories planned within the ter-
fitory. This transfer can be effected by courier or by
mail.  Mozeover, these instruments may be used to
establish connexions with observatories located in
heighbouring countties as well as in Europe, for which
1 well-organized mail service would be sufficient (the

R

£ 3 Op vertical intensity torsion variometers of the Askania
E‘COmp:my.

Figure 20. Suggested location of observatories in India

Danjsh observatory at Rude Skov is able to make
arrangements for supplies of quartz horizontal intensity
variometers, vertical intensity variometers, and record-
ing deviges by La Cour).

As soonr as they are available the universal torsion
magnetometers will considerably facilitate observatory
and field measurements.

By means of the portable magnetic theodolite, main
survey points are to be established between observa-
tories, frequently connected with local variometer
measurements, for example, by Schmidt field balances.

1t is suggested that three installations of various
kinds—such as an Askania variograph, a recorder and
a teleregidtration device—be established for recording
so that there will be no likelihood of a deficiency.

Short-period variations, being more and more
ineluded in the general programme, might be recorded
by installations of instruments as indicated in (¢) and
{¢} of the first group.

The three secondary observatories will have simpler
equipment. They will obtain their fundamental
values from the main observatory by shipment of one
set of quartz horizontal intensity variometers and one
vexrtical intensity variometer and will determine the




basic values of their registrations. Tniermediate values
will be obtained by observations made with one set
of guartz horizontal intensity variometers and one
vertical intensity yariometer remaining in the obser-
vatory.

The four auxiliary ohservatories will have only
limited equipment. They will frequently obtain their
fundamental values from the main OF secondary

observatoiies by means of their transfer instruments.

Two additional portable magnetic theodolites pro-
vided with socket earth inducters, to which a permanent
jocation cannot be assigned, would be necessary for
establishing main intermediate points. Between these

the dense network survey. required for subsoil research,
might he established by means of cither (a) simple
declination theodolites, quartz horizontal intensity
variometers or the HTM type {to be fisted upon the
declination theodolite), and vertical intensily vario-
meters or Schmidt field baiances, or (D) universal
torsion magnetorneter instruments a5 Soon s they
are ready for delivery. Toach set of field equipment
should include 2 parasol and & tent.

The cost of the instrumental equipment may he
estimated. THowever, the total ecost of installation,
including buildings, will largely depend on local con-
ditions. Moreover, it should be taken into consider-
ation whethe: qualified personnel will be available

Suggestions relating to Photogrammetric SQurveying of Average Accuracy

and Mapping on

Scales of 1:50,000 and 1:100,000
by

Dr. Rudolf Foerstner
Institut fiir Angewandie Geodiisie

Mapr SCALES

When new maps are prepared in 2 country hitherto
not covered, or only partially covered, by a SUrvey
one must first be quite clear as to the features to be
shown. This consideration leads to the choice of the
appropriate scale.

TFor the most part, it will be evident that certain
areas are of particular importance whereas others are
less so and therefore it is difficult to indicate 8 uniform
geale. The second question then arises: Should a
uniform scale be maintained or should the map series
be prepared in such a way that cerfain regions will
have a larger or smaller scale?

1f it is decided to have different seales, then it must
be determined whether subsequently a map series 1Is
to be prepared on a uniform scale for the whole terri-
tory, ©oFf whether the small-scale mMaps of those areas
available on a larger-seale map shall be derived from
this scale by generalization.

Tn this case the map scates of 1:50,000 ov 1:100,000

are already fixed, If axea A is to be mapped at 1:50,000
and area B at 1:100,000, then the following possibi-
lities arise :
{1} Azea A ona seale of 1:50,000, area B on 1:100,000.
{2} Azea A on 1:50,000, arca B on 1:100,000. For
area A, however, an additional map o & scale of
1:100,000 is prepared by generalization from the
1:50,000 map. Thus, a unifozm map on a scale
of 1:100,000 is available covering the whole territory
Arveas A and B are mapped on & 1:50,000 scale.
Tor area B the 1:100,000 map is derived from the
1:50,000 scale map. Thus, & uniform map on a
seale of 1:50,000 is available vovering the whole
fenitory.

{8)

The choice of one of these possibilities is important
for flight planning.

Without particulars as to puls

pose and design of the maps onc cannot judge which
method would be preferable. This decision would
be still more difficult if even o scale of 1:200,000 should,
in the frst place, prove 1o be sufficient for certain
regions,

ACCURAQY OF PHOTOGRAMMETRIC SURVEY

With precision plotting apparatus an average accu
yacy of position will be obtained amounting to 4z
to 40 p in machine scale {model scale). Precisior
plotting machines admit partial magnification of the
original pleture up to 2:1. So the average aceurac,
of position is == 15 to 20 p measured in image scalt

The average AcCUraty of elevation of prominen

oints amounts to 0.1 per thousand approximateky {
the fight altitude. Tor the project cnvisaged, &l
utmost accuracy is not quuiredﬂ Therefore, gread
average Errors may occul. The following values mi
be considered suffieient :

Accuracy of position :
1:50,000 : 4+ 85 | {measured in image scale)
1:100,000 : £ 55 p (measured in image scale)

Accuracy of elevation :
1:50,000 : &= 0.350%/qs Of flight altitude
1:100,000 : 4 0.40%/ 50 of flight altitude

Accunracy OF THE Mar

Requirements as to accuracy of a map are ?
different, in different casés. Unless the concep
« gverage precision ” is more cleatly defined one
only assume any reasonable value therefor. 1t
be assumed that the amount of systematic eirol
of lesser importance for the task deseribed herein.

The average accuracy of position in & small-
map is - 0.2 millimetres. This corresponds apl




wately to the accuracy of drawing. The average
ror in elevation pertaining to single points is about
:e-fifth of the accuracy of position. In most countries
e average error in contour lines is a function of the
wpe, heing about twice the average error in elevation
single poings with a slope of 10 degiees.

Accuraey of position :
4+ 0.8 millimetres in map scale, which means :
< 15 metres on the ground with 1:50,000 scale
+ 80 metres on the ground with 1:100,000 scale

Accuracy of elevation :
+ .06 or 0.05 in map scale, which means:
-+ 80 metres on the ground with 1:50,000 scale
-+ 5.0 meties on the ground with 1:100,000 scale

Scark oF THE IMAGE AND FLIGHT ALIITUDE

Considering the assumptions already mentioned, as
) agcuracy of position, the following image scales
sult : 1:400,000 for a map at 1:50,000; 1:550,000 for
map at 1:100,000. The lollowing flight altitudes
ssult if the assumptions as to accuracy of elevation
revail : 8,500 metres for a map at 1:50,000; 12,500
wtres for a map at 1:100,000.

With a camera constant of { = 21 centimetres
iormal-angle lens), the following image scales corre-
pond to these flight altitudes : 1:40,000 and 1:60,000.
Vith a camera constant of f = 11.5 centimetres (wide-
ngle lens), the following image scales correspond to
hese flight altitudes: 1:75,000 and 1:110,000.

On the given suppositions the accuracy of elevation

#ili be decisive. It is sugpested, therelore, that a
vide-angle camera be used for the following reasons :
¢) o smaller scale of image can be chosen, thus reducing
he number of stereograms and control peinis. This
sof great imporiance since the control points are deter-
nined by triangulation from photographs. (b) With
vide-angle photogiaphs it is easier to observe the
weuracy required in elevation.  Therefors, simpler
doiting instruments may be used for plotting as
weasion may arise. The following scales of photo-
maphing are suggested : 1:70,000 for the map at
1:50,000, and 1:100,000 for the map at 1:100,000.

For a camera 18x18 centimetres, with a camera
eonstant of f == 1L.5 centimetres, the corresponding
flight altitudes are:

8,000 metres for a map at 1:50,000
11,500 metres for a map at 1:100,000

It is supposed that the airciaft used has a minimum
ceiling of 12,000 metres and that the climatic condi-
tions of the country will admit flights of long duration
ot thai altitude.

hm
h:

DererMiNatioNn oF Conirol PoiNis

If the scale of the map is 1:50,000, an area of 1,000
X1,000 kilometres, that is, one million square kilo-
Metres, is coversd by 20,000 stereograms, approxi-
mately. TFor stereoscopic measurement a total of 80,000

_covered by about 300 trizngulation strips.

control points will be necessary, o1 one control point
for every thirly-five square kilometres,

When thirty to thitty-five photographs are com-
piled for each triangnlation strip in order to determine
the contrel points, this strip will have a length of
about 175 kilometres. A territory of one million
square kilometres will therefore be covered by 600
friangulation strips, approximately.

If four control points are given for the first and the
last stereoprams, then about 1,400 control points are
needed, provided that these points may be partially
used for adjoining strips.

With east-west Right lines these control points arve
located approximately on lines extending in a north-
south direction. Therelore they nuy likewise be
determined by tiriangulation from photographs. In
order to avoid systematic displacements of these strips
they should not be too long or should be secured by
one to three intercalating points. That means that a
control point should be located every forty to fifty
kilometres along these iines. If single one-sided bows
are also expected in the east-west strips, these errors
may likewise be eliminated by additional control points
in certain strips. Then strip connexions are used for
the remaining strips, thus reducing the number of
control points to about 450.

Disreparding unimportant systematic remainders
these bows of the east-west strips may also be elimi-
nated from the border connexion alone. Thereby con-
trol points are reduced along these flight strips in an
east-west direction. While cbserving equal accuracy
it is possible, therefore, to extend the length of strips
and to include ahout fifty stereograms in one {riangula-
zion strip.  Then the flight strips have a length of about
250 kilometres, and twenty-five junction points require
four pass points each. Moreover, ahout 100 control
points are necessary for itwenty north-south strips
{distance between points forty kilometres approxi-
mately). So one control point will be sufficient for about
every 5,000 square kilometres. The north-south strips
may be broken at various places provided that they
may be reconstituted by sbrip portions, One advan-
tage of this procedure is that the location of these
points may be chosen within relatively wide limits

If the scale of the map is 1:100,000, an area of
1,000 % 1,000 kilometres, that is, one million square
kilometres, is covered by about 10,000 stereograms.
Tor stereoscopie measurement a total of 15,000 control
points will be requited, or one control point for every
sixty-five square kilometres. When thirty to thitty-
five photographs are included in one trianguiation
strip for determination of control points, this strip
will have a length of about 250 kilometres.

An area of one million square kilometres is then
If four
control points are given in the frst and final stereo-
grams of each strip, then about 700 control points will be
necessary, provided that these control points may
partially be used for adjoining strips. These control

points may be determined likewise by tziangulation
from photographs.

On the same suppositions as with




Establishing a Land Register (Cadastre)

by

Dr. Friedrich Kurandi
President of the Co-operative Commitiee
of the Survey Offices of the German Siates

Every discussion about a register of landed property
ould begin with the reminder of Benzenberg : * The
sential feature of the land register is that it be com-
cted 7% In principle, however, human achievements
e already out of date at the moment of their com-
etion, for during the work soecial and ecconomic
anges as well as new ideas and views can no longer
: taken into account. A contrary approach would
danger the uniformity of the project.

Experience has shown that the primary difficulty
countered in establishing a iegister of landed pro-
xty is lack of the necessary financial means, which
n only be obtained if the expenses invelved are in
asonable proportion to the benefit foreseen in the
wr future. Unfortunately, technical perfection, a
nsideration to which a technician is often inclined to
bordinate financial considerations, prevents the estab.
hment of a land register from being economical,

Purrose oF Ttae REGISTER

The success of any project depends on the number
purposes it can fulfil. The older land registers,
iginally set up for the sole purpoese of facilitating
xation of land, were soon used for administrative,
onemic and other purposes. Tor maximum useful-
s, a land register should, from the start, be designed
r as many purposes as may be required and, in the
canwhile, duplication of surveying work with that
1 other cartographic projeets should be avoided.
1 most eases, the tasks to be carried out have to
mform fo terms prescribed by law-—in particular,
gislation dealing with landed property and taxes.
Among the important requirements to satisfy, a
odern land register must provide basic documents
it the following purposes :

{1) Land taxation;

(2) Designation of lots and blocks in juridical
gisters (proprietary register, mortgage register, and
von) and the protection of landed property;

(8) Public planning {town and country planning,
dmmunication and  traffic planning, construction
lanning);

{4) Tconomic purposes (loans, agricultural and fores-
¥ planning, pipelines and hydrological, geological
u other technical purposes);

(8) Preparation and revision of topographical maps;
(8) Statistics, science and research.

GENERAL ARRANGEMENT

The quality of a land register is judged not only
Y its technical arrangement but also by its ability

[
; Benzenberg, Uber das Kataster, vol. I (Bonn, 1818),
ige 404,

i
i
I
1

to meet the various requirements in order of urgency.
In view of the great number of items to be recorded
~as shown by the mere fact that in many advanced
countries the number of real estate parcels exceeds
the number of people—a land register must be planned
with emphasis on simplicity and clearness. Turther-
more, it must also be practical from the user’s point
of view and show only those features which remain
unchanged for a sufficiently long period of time. Care-
ful consideration must be given to the need for main-
taining the register permanently up to date. Finally,
the arrangements should have some flexibility to aveid
frequent modifications due to changing conditions
which cannot continuously be incorporated; in other
words, it must be possible to review the arrangement
from time to time.

This objective can be achieved by dividing the
entries into two categoties: the first to include itemns
remaining valid for a long period of time due to the
invariability of natural facters—especially physico-
chemical factors—and the second, items subject to
modification owing to changing economic and social
conditions.

TeErMINOLOGY

As the requirements of cadastral work are largely
prescribed by law, the choice of cadastral terms cannot
be entirely free, Nevertheless, difficulties often oceur
when uniformity of terminology is not achieved in the
different laws. Tor instance, the German word Grund-
stiiek has various meanings. Such a confusion can be
avoided if, at the outset, each term is clearly defined.

Cavagrrar Units

As defined by its name, a 1egister of landed pro-
perty records and describes immovable items, in gene-
ral rights to property, 1eal estate parcels, and in most
cases also the buildings thereon. A register for mani-
fold uses records all landed properties without exeep-
tion, including real estate exempted from tax and
from land registration.

In o “ cadastre ” for tax purposes a cadastral unit
corresponds ta a taxable unit, called * lot ™ or * pazcel »
and therefore the term " lot cadastre " is sometimes
used. During surveying, the area of the land as loeated
in the field is recorded as a lot provided that it belongs
to the same propiietor and has the same use. This
delimitation of land according to its use is required
for fiscal reasons as the tax rates are set according to
land use, to simplify computation of yields. Unless
the tax on land is based direetly on the size of the
lot~-surface taxation has often been replaced by
taxes on enterprises—ihe regulation that a cadastral
unit comprise only one type of land use is no longer



the 1:50 000 map, the number of control points is
reduced to 350, approximately

If the bridges mie used for pdiustment and the
triangulation strips extended to sixty photographs, that
is, 850 kilometres, then a total of sixty-four control
peints will be necessary for sixteen nodal points.
Morcover, eighty-four points must be added as required
for shoring up the north-south strips, so that a total
of 150 conirol points musé be determined, that is,
one control point for every 7,000 square kilometres.
Tlere the control points may likewise be chosen within
wide limits, particutarly if the north-south strips are
built up by strip portions overlapping at the zone of
their separation points.

When selecting flight strips for determination of
control points, onc should use the existing geodctic
trianguiation network as far as possible in order to
reduce field work. For the control points the accu-
racies indicated in the seetion on * Aecuracy of the
Map " are applicable as MAaximum erors.

PLor1ING INSTRUMENIS

Tor aerotriangulation, stereoscopic plotting instru-
ments of Rrst order are required. The stereograms
mentioned in the preceding section must be supple-
mented by north-south strips consisting of 1,000 to 1,400
and 550 to 700 stereograms, respectively.

The plotting of single stereograras may he per-
formed by second-order of third-order instruments.
Tt may be assumed that the accuracy of horizontal
location will be generally observed. For elevation
mensurements the accuiacy values specified in the
section on “ Accuracy of Photogrammetric Survey ”
are valid.

Third-order plotting instruments are less expensive.
Moreover, they only require one operator, in most
cases, So far as they observe the accuracy required
they may be used for plotting. Since orientation of
all stereograms has been petformed already for deter-
mination of control points by a first-order instrument,
it is profitable for third-order instruments to take their
orientation elements for relative orientation from
aerotriangulation.

The second-order and even first-order instruments
are of equal, perhaps even greater, economy for exten-
sive surveys. With small-scale plotting, however, they
are frequently attended by two operators. Because of
the higher accuracy the image scate may be further
reduced. But, with regard to the difficult identifi-

cation of details, this is not advisable considering the
{act that the saving of time is due to the determina-
tion of control points and orientation of slereograms
On the other hand, the continuity of operation is
considerably increased by these instruments,
essentially raising the superficial output.

thus

Tive REQUIREMENTS

Based upon an aircraft speed of 260 kilometres pe
howr and including an allowance for climbing, the
flights will require the following time (area covered .
one million square kilometres) :

1: 50,000 : 500 hows
1:100,000 : 350 hours

The number of hours required for departure from and
return to the nearest airport is mot included therein,

Assuming that the plotting machines work with a
double shift of operators, seven hours each, a net tota}
of 8,000 plotting houts result per year. With the
triangulation [rom photographs, one stereogram ig
achieved per hour. At a rough caleulation, the output
per hour, measuzed in hectares, is one-thousandth of
the scale number. In certain cases, this output will
not be reached by a third-order instrument, whereas
second-order or first-order instruments will exceed it
because of their higher precision and the lesser accuracy
required. It depends on the ratio of these outputs te
the purchase price whether one kind of instrument
or the other would be profitable.

With a surface of one million square kiloretres the
triangulation from photographs (without subsequent
caleulation) will take seven years for 1:70,000 scale
of the photograph and 8.5 years for 1:100,000 seale
of the photograph, when one instrument is used

The measurement of one million square kilometres
{without subsequent mapping) will take 500 years for
a map scale of 1:50,000 and 250 yeats for a map scale
of 1:100,000, when one first-order instrument or o
second-order one is used. With a third-order instru
ment these numbers may increase accordingly.

PHOTOPLANS

Stereoscopic plottings may be replaced by photo
plans in case the relative differences in elevation at
sraller than one-thirtieth of the flight altitude (tha
means 250 metres difference in elevation with thi
1:50,000 map and 400 metres difference in elevatio
for the 1:100,000 map); and no indication of height
is Tequired. o

IF the latter is not the case, the planimetry of th
map may be obtained at least by drawing over rectifie
air photographs, whereas the contours only are to b
measured by a stereoscopic plotting instrument. TP
overlap between aexial photographs should rormall
be 60 per cent

1f a trigonometiic network with a distance of §
to 60 kilometres (for 1:50,000) or 80 to 100 kilometr
(for 1:100,000) is available, control points may
determined with sufficient accuracy by radial tria!
gulation with the slotted templet method, providt
that no altimetry is 1equired.




necessary. 1t is even detiimental, except in the case
of large lots all parts of which are noi pui to use or
not legally linked together Today a lot or parcel
of land is generally understood as a pertion of the
earth's surface bounded by a closed iine and shown
on the distriet map by a particula: number. The lot
is neither necessarity idengical with the unit of land
tax nor with landed property in judicial meaning
__the unit used in juridical registers. The latter may
consist of one lot, or of several lots; it may even com-
prise parcels of land quite sepaiate lrom each othe:
if they have the same legal status.

Although the cadastral unit can be defimed by the
houndary lines shown on the disirict map, an attempt
should be made, whenever possible, to have the cadas-
iral units coincide with a portion of land limited by
natural boundaries. In countries possessing a pro-
perty register, the regulations as to how lots can be
formed are almost completely determined by the ze-
quirements of the property register, but it is always
advisable to keep the number of lots as small as possible.

NumerriNG oF LOTS

A lot is designated by a particular number shown
on the district map. Just as the pame of a person
distinguishes him from other people, the reference
number of a lot represents n specific portion of the
earth’s suiface with its extent and boundaries and
serves to connect surveys and registers. Arabic fipures
are generally used.

The numbering system is arranged in each zone
called zone of numeration. The zone coincides in
general with a community, as fiseal and administra-
tive requirements are that cadastral and juridical
registers be established according to community
divisions.

A numeration zone includes all the land pertaining
to the area of the community. For historical reasons
the boundaries of a community distiict may be irreg-
ular fines, and sometimes parts of lands of a commu-
nity are located within the aea of another community
ar extend into it like a tongue, Since it is not possible
to 1epresent coherently many land areas of odd foim,
often lying at a long distance from one another, cadas-
tral offices sometimes establish for their own pur-
poses and requirements special property districts dif-
fering from community districts and comprising
rounded off areas of landed property closed with
natural houndaries. In Germany such a cadastral
district is called 2 Gemarkung; it is 4 distiict topo-
graphically comprising a single group of landed pro-
peities conveniently enclosed and easily identifiable
in the feld. Sinee it is advisable to Hmit a lot number
to three figurés as a maximum, it may be necessary to
subdivide a Gemarkung into smaller nurneration dis-
tricts by topographic delimitations (fields, sections
and so on).

For each cadastral zone the numbers of the lots
begin with the figure 1 and continue regularly; thus,
ihe last lot number also indicates the total number
of lots existing in the zone. This total number can

be easily found on the map by following the divection
in whiclh the index number increases.

Descrirrion oF CapasTraL Unirs

The reanner of describing the details of cadastial
units depends on their primary qualities considered
from an economic point of view The location of the
land and the nature of soil are decisive factors as they
determine the possibility of land use and consequently
the yield of a landed property, likewise its valuye
Therefore the cadastre should generally record :

(1) Number of cadastral units;

{2) Location (street, number, field, or other re
ference);

(8} Kind of land use (exploitation};

(4) Nature of soil;

(5) Quality of soil (agricultural properties);

(6} Supesficial contents;

{(7) Tax rate and, if necessay, the total tax {in a
propet fiscal cadastre);

{8) Proprietor and taxpayer, respectively.

APPRAISAL OF SoIL

In a fiscal cadastre certain groups of landed propertics
are set up according to fiseal indices or tax indices
of these properties. Such a classification is not advis-
able for a many-purpose cadastre. Groups of pro-
perties can be distinguished according to the type of
soil rent (rural or urban rents). The first group includes
landed property used for agriculture, forestry, horli-
cultute, viniculture, pisciculture or pond management
—in brief, all landed property used for farming in
the widest sense of the word, that is, real estale with
rural'rents. The second group comprises other landed
property, paiticularly properties with buildings thereor,
whether for residence, industry, communications or
similar purposes; that is, real estate with urban rents

The value of landed property for farming use depends
primarily on soil quality, which has to be determined
by an appraisal {classification of the soil). As a mule.
the appraisal itself is carried out in accordance with .
schedules established separately for the various types.
of cultivable land, at least separately for arable soil:
and meadow land. The standard values for these:
schedules are either absolute yield quantities, assessel .
for the different classes, or proportional numbers,
expressing what proportion the produetivity of a lnnd
surface bears to that of a standard surface, the most:
productive usually bearing the standard value 100.:
The extensive differentiation of soil classes applicf_ifi_“
carlier land taxation is not advisable, for it has been:
observed that yield often is more infiuenced by other’
factors such as relation to communications, typﬂ'f"'
soil or kind of culture than by quality of soil.

Mar oF SoiL VALUATION

The objective of soil appraisal is to provide ﬂ-'h
not only for a just tax assessment but also for a systE




ic approach to seil use. Inm a modern system, not
ly the productivity of seoil but also its condition
atwe of soil and status of development) ave described.
1e result of such a “ stock taking * of the soil can
s0 be used for advising on agricultural management
«d can save future local investigations. To exploit
Hy the data, it js necessary to record them on maps.
werefore a modern property eadastie involves a map
soil valuation. The design of such a map would
ive to conform to local requirements and traditions
stressing either the nature or the guality of soil.
nce the productivity of soil is essentially influenced
: the topography, it will be necessary to consider
so the third dimension, that is, elevalion, which is
iewise required for other purposes such as prepara-
m and revision of topographic map series. These
il maps are greatly appreciated not only by advisory
fices for agricultural management but also by other
Iministrations, sueh as conutry planning and land
whorities,

CONSTITUENTS

A cadastre is based on surveying data and cadastral
seuments and confains a descriptive part {books)
1d an illustrative part (maps). While a fiseal cadastre
ay be established eventually without maps, a cadastre
¢ multiple purposes must have maps. The history
'development of land registration in the past hundred
sars shows that the emphasis has continuously
ifted in favour of maps and, at present, conditions
e even exactly the reverse : the book might be over-
oked in a many-purpoese cadastre.

Considering the high cost of such a survey, it would
v inappropriate to economize by limiting the work
y what is strictly necessary foi the cadastre iiself.
me must not underrate the danger that surveying
fices will prepare the cadastre according to their
wn requirements; this danger is greater now than in
arlier times because then surveying offices were only
harged with one part of the work while the other was
ontrolled by fiscal authorities. A cadastre is not an
nd in itself, It can only satisfy the needs of the
erested parties if the arrangements ave sufficiently
lear to enable users to find quickly the information
hey tequire without help from outside or from special-
ted knowledge. History also shows that the cadastre
ms pained a greater importance in the morigage
msiness and in economic studies only where a clear
ud up-to-date registration existed and that the money
pent is repaid to a great extent through income from
teording fees and fees for copies of documents.

“In general, the deseriptive pait of the cadastre, the
Ik series, is composed of two sections : a topographic
tgister, listing cadastzal units according to their
tumbers, and a subject register listing them according
? property status or the index of proprietors contained
1 the juridical land register. In order to simplify

Bok-keeping and to facilitate handling, these two
ietions are generally supplemented by a register of
fomietors established on the basis of the current
Wmbers in the subject section, the alphabetical
iisgistex- of names and the register of building properties.

The topogiaphic iegister is the most imporiant pait
of the cadastie from the viewpoint of the survey
offices. In Germany it is called Flurbuch and is usually
bound in book form. Nowadays the other registers
are in general kept in the form of a card index, which
has greater advantages than a book

The illustzative part of the cadastre, the map series,
is always based upon surveying. The map is either
prepared divectly in the field (graphic cadastre) or
compiled indireetly in the office on the basis of field
measurements {numerical cadastre). The large-scale
cadastral map, called Flurkarfe in Germany, confains
contour lines and other topographical data in addition
to the information required for maintenance of the
property cadastre in order to satisfy technical, econo-
mic and planning requiremnents. For the same reason,
cadastral maps in Germany are now prepared in gehe-
ral as Rahmenkarlen (framework maps), although the
Insellarte (insular map} corresponding to cadastral dis-
tricts could betier serve cadastral interests whieh,
in this case, are subordinated to the general interest.
The scale of cadastral maps, to be decided in taking
into aceount the distribution of properties and the
value of real estate, should be kept as small as possible
for economy.

The preparation of framework maps is based on a
uniform network of co-ordinates which makes it pos-
sible to compile correctly both special and index maps
fiom a single sheet map. In Germany, the preparation
of cadastral index maps [ollows the specifications of
the Deutsche Grundiarte (German hase map)—scale
1:5,000. Reductions of the cadastral map on the
scale 1:5,000 constitute also archival copies [lor
the Landesvermessungsdmter (State survey offices).
Moreover, the 1:5,000 index map serves as the base
for the map of soil valuation mentioned above,

SurveEyine Metuops

Not technical perfection but economic considerations
should determine the arrangement and proper sur-
veying methods of a cadastre which must satify various
requirements, not only of the present but also of the
near future. The cadastral work should be planned
in accordance with the financial means available, the
time-limit for completing the work and the qualifi-
cations of personnel. Nowadays, provision of appro-
priate instruments causes almost no difficulties. In an
important project it is always advisable to use modern
instruments, with which better and quicker work can
be done. Furthermore, good planning is important
—sometimes even of greater importanee than the
surveying method itself.

When degiding on a technical procedure one should
in principle consider all possible methods instead of
sticking to a particular one as was generally the case
in earlier times. It may be of advantage to combine
different procedures and to set up new methods, but
usually the technician tirnidly sticks to examples given
in the instructions. This trend should be opposed;
modern instructions should admit some free play.
However, modification for the better is only possible




with a team of skilled and experienced persennel
supervised by a person well qualified both scientifically
and practically.

PrrMISSIBLE ERRORS

The main purpose in limiting peimissible errors is
to ensuie careful measurement; these limits should
not be set up teo narrowly, otherwise the surveying
work cannot be carried out economically. Negligent
work makes it necessary to do the work over again.
In spite of the greatest care all measwements yield
only approximate values. It is necessary to know
beforchand the degree of accuracy obtainable through
various methods in order to fix the particular limits
for permissible errors in terms of general technical
efficiency, considering not merely one factor such as
tertain conditions or soil classification. The procedure
applied in ecach particular case should subsequently
be reviewed.

NETWORK OF TRIANGULATION STATIORS

A modern cadastral survey is always based upon =
good trigonometric network. New developments in
triangulation techniques® will, in the near future,
bring about a great revolution in geodetic triangulation
but it will not affect proper cadastral triangulation
much. In most cases the trigonometric network alone
is not sufficient for a detailed surveying, further sta-
tions (secondary stations, polygon points, control
points, etc.) being required. Probably eclectronic
instruments? for measuring short distances (geodi-
meters) will soon help to accelerate the establishment
of points, but at present a trigonometric determination
of stations without measuring the polygon sides can
give a considerable increase in efficiency and often also
in precision. ‘The introduetion of innovations in trian-
gulation will not fead to any greal economy in cadastral
work as the amount of geodetic operations is too small.
Important savings may be obtained in detailed sur-
veying, the so-called Stickvermessung comprising about
75 per cent of the field work. It is also important to
secure durable bench-marks and fix stations for the
reason that the possibility of modifying and improving
a surveying project depends upon the existence of a
good dense net of triangulation. If all future surveys
were to be connected with the triangulation network,
then a mapping project would continuously be improved
by resurveys instead of deteriorating as in the past.
Therefore, resurveying should be carried out with the
utmost care and greater precision.

DrraLen SURVEYING

As in the case of the scale of the map, the detailed
surveying depends essentially upon the soil value, the
distzibution of property and the shape of the ground
to be surveyed. Moreover, it is largely influenced by

* B. Gigas, “Ziele und moderne Arbeitsweisen der

Grossraumgeodisie " {Objectives and RModern Metheds of

Continental Geodesy), Zeitschrift fur Vermessungswesen,
page 828.

the kind of marks showing the boundaries of proper.
ties, whieh vary cither with the types of soil use or
with local custom I¢ may be useful to distinguish
between permanent boundaries and somewhat variable
ones. Permanent boundaries are defined by line form
constructions {walls, hedges, fences, and so on) or by
single points 1epresented by prominent objects (such
as corners, monuments, trees, stand pipes). To avaid
future disputes aill boundaries should be fixed and
eventually marked with the participation of ali the
proprietors concerned before cadastial suzveying beging
Such a procedure increases considerably the costs of
the survey, but the cadastre thus established becomes
an authoritative document for property definition
Moreover, in view of the increasing mechanization of
farming it is advisable to secure boundary stones by
means of subterranean reference marks

Graruicar COMPUTATION

Tt was believed that the security of landed property
required delimitation of boundaries with a degree of
accuracy to one centimetre This problem is not only
s matter of law and engineering 3 but in the last resort
a social problem and 2 question of ethics. However,
its accuracy should not generally be defined as the
highest obtainable but rather precision which can
satisfy practical requirements. Moreover, the argu-
ment that precise numbers are necessary to determine
surface areas of landed property is not always accept-
able. Experience has proved that, in general, graphi-
eal determination of swiface areas is more than suffi-
cient, as economic factors are of much greater import-
ance for evaluation of real estate. Morcover, a change
seemns to have begun in survey computation eading to
increased application of graphical methods because of
their economy in comparison with procedures now
preferred. 'Wherever this method is adequate, one shoud
refrain from computing the co-ordinate for the different
boundary corners although it is theoretically possible
to do so. These computations may be performed at
a later date when necessary. But it must always be
borne in mind that the correct relative position of
points-—an essential matier in cadastral survey--
must be caleulated.

PRrROCEDURES

Surveying methods in current work—plane table
method, tachymetric method, polar method, intersec
fion method, classic (linear, rectangular) methods and
photogrammetry—being well known, only briel remarks
will be made on the last two methods In Germsny
the classical method has feplaced all other customary
procedures curing the past century, because of 1is
technical advantages. With this method the aceuracy
of relative position of neighbouring points is always
obtained and can be checked by computation. .The
method is essy to learn and to apply, but its 5151{@‘
vantages are high cost, length of time and a certa®

3 F, Kurandt, " Vom statistischen zum dynamische.'f‘
IKataster ” {From a Static to a Dynamic Cadastre), Zf’,_.‘
schrift fiiv Vermessungswesen, page 305. S




ependence upon the reliability of the operators.
foreaver, the recording of numerical notes on field
ketches presents ceriain difficulties,

After the invention of photography, research began
i applying photography to surveying. To a large
xtent this procedwe 1enders the swiveying work
ndependent of the personal reliability of the observer
nd of sedsonal and meteorological conditions. The
tevelopment of aviation, making it possibie to obtain
sictures of any terrain required for economical sur-
reying, has led to a wide application of photogram-
netric methods, particularly in the preparation and
evision of topographic maps. Nevertheless, the pos-
ibility of applying such techniques to cadastral sur-
reys was still debatable until recently, as difficulties
vere encountered in obtaining the same degree of
srecision as with the classical method  Photogram-
netry can, in principle, observe the limits of permissible
aror prescribed, but in practice experiments demon-
itrated another unexpected fact: aerial photogram.-
netry yields a uniform accuracy in locations of all
soints, thus differing from the laws of error propa-

gafion existing in teirestrial methods. It results that,
with distances between points located elose together,
the usual limits of permissible error cannot be observed
by photogrammetry, which therefore cannot be applied
to surveying dense subdivisions, particulazly towns
and their border areas. In less developed areas, for
whieh the utmost precision is not required, a method
which gives approximate values increases the economy
of the work. It may be assumed fnally that, in the
near futare, photogrammetry will undoubtedly surpass
all traditional methods of surveying.

ConNcLusionN

The question of organizing land registers within a
political system is not dealt with in this paper as it
depends on the administrative and economic organi-
zation of the country concerned. On the basis of
experience in Germany it can be said that all the sur-
veying work will suffer if geodetic measurements and
cadastral suiveys are carried out independently of
each other.

Research Institute or Committee and Common International Research

by

Dr. Erwin Gigas

The establishment of a central research institute
will certainly entail difficulties. Some years ago there
were similar aspirations in the field of phetogrammetry,
but all negotiations between the interested Buropean
nations seemed to break down because of the demand
for the creation of & central institute for photogram-
metric research. Nepotiations were set going anew,
however, and met with marked success as soon as it
was agreed to establish only a central committee for
the direction of reseatrch activities, invelving hardly
wy expenses. Thus it was only necessary to face the
problem of winning the co-operation of the different
aations who were willing to make available their own
research institutes for the common purpose. In my
apinion, therefore, the request submitted by Burma in
item 7 (iii) would be best complied with by applying a
similar method.

A central research institute would entazil immense
expense in purchasing all the different equipment of
modern geodesy in order to be able to compare them.

On the other hand, the aim under consideration may
certainly be attained with a minimum of cost by estab-
lishing a committee of experts, well versed in geodesy,
who will endeavour to win the co-operation of nations
with extensive experience, possibly through the inter-
mediary of the United Nations.

Such & committee might be composed of about
ten to FAfteen persons who, because of their inter-
national acquaintance, would be in a position to de-
cide very quickly in which country a special problem
had been successtully dealt with Thus, if a question
concerning Shoran trilateration should arise this com-
mittee would perhaps consult the United States,
Canada and Australia. For a guestion concerning
distance measurement by means of high-frequency
modulated light waves, however, Sweden and Germsny
should be consulted. By evaluating the different
opinions this committes would obtain very reliable
results in applying this procedure.




COMMUNICATION RECEIVED FROM THE DELEGATION

OF THE NETHERLANDS

Dr. W. Schermerhorn
Dean, International Training Centre for Aerial Survey, Delft, Netherlands

by

!

{
U[
t

(The original text of this papur appeared as document E/CONF.18/A/L.7 and Add.1, under the title © Cout{'ibutfbn:
to the Discussion of a Number of Agenda Items ”; the addendum, which represented a correction, fis incor-

porated in the text)

Smari-scare ProToGRAPHIC COVERAGE

It is assumed that rather large areas are considered
and that the scale of the maps will be 1:100,000, the
largest scale involved being one inich to the mile or
1:50,000. Aerial photography suitable for the construc-
tion of maps on this scale would, it is considered,
require 1adar-controlled, high-altitude vertical photo-
graphy on a scale of 1:60,000 or smaller.

In the past the scale of photogiaphy has been in
many cases 1:50,000, 1:40,000 and even larger. Some-
times these 1ather large scales have been used because
the same photographs have also been used for other
purposes ({inventory of natural resources or large-scale
mapping of limited areas). Sometimes a lack of planes
adapted for high-altitude flying has made the most
suitable small scale for a map, 1:100,000, impossible.

A condition for the application of small-scale vertical
photography is use of the most modern lenses. In
view of the development of high-precision wide-angle
lenses in several countries, all photography with old-
fashioned Topogon-type lenses, such as the Metrogon,
has to be rejected. In various countries modern types
of lenses have become available : the American Planigon
lens, the latest British Ross lens, the Wild Aviogon and
the wide-angle equivalent of the Zeiss Topar, which will
hecome available shortly. Therefore, no organization
has any longer an excuse for use of old-fashioned lenses
with less resolving pewer and with a noticeable loss
of illumination of the image from the centre towards
the corners. In particular, the equal density of the
image over the whole surface of the wide-angle picture
must be considered as a great advantage of the new
wide-angle lenses compared with all existing old lenses.
The possibility of the application of a smaller scale
because of the better quality of the images will soon
compensate for the cost of new cameras. In the case
of public tenders the use of old Topogon-type lenses
can be easily avoided by requiring that the radial
distortion in any point of the image be 0.01 millimetres
or less. Only the modern lenses mentioned above can
fulfii this requirement

Another iequirement for an economic survey of
lnrge ateas is the application of 1adar in one of its

i
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modern forms: Shoran or Decc:a-, for instang/e. Many
of ihe countries in question are not completfily covered
by a primary triangulation net. Therefore, the only
solution is either Shoran-controlled aerial photography
or an aexrial triangulation adjusted for scale and azimuth
by means of base lines of about five kilometres with
orientation obtained by solar observation. The absolute
position of such a network is determined by the geo-
maphical co-ordinates of a few points derived from
astronomical observations. For on a scale of 1:100,000
and in particular for 1:250,000 Shoran-controiled
photography on a scale of 1:70,000 has proved to give
sufficient accuracy. TFor 1:50,000 maps the Shoran
co-ordinates can be improved by application of some
high-precision aerial triangulation. In that case the
value of the Shoran method is that systematic errors
in aerial triangulation can be avoided. Tlie role of
aerial triangulation s te furnish corrections to the
individual eo-ordinates necessary because of the rather
large accidental errors of the Shoran co-ordinates and
to permit computation of heights.

In many Asiatic countries this small-scale pho-
tography for the production of new topographic maps
has to be carried out perhaps only once in thirty-five
years. After maps have once been made, revision will
only be necessary in those regions wheie human
activities through engineering and agricultural projects
have caused changes of the earth’s surface. For projects
causing such changes, it will in future he normal that
large-scale aerial photographs be made. These pu.r-
tographs, and many times also the maps on which
thé new projects are plotted, can be used for revision
of the small-scale topographic map. With these data
at hand it will not be necessary to iepeat again the
small-scale, high-altitude photography of such areas
for a map of 1:100,000.

Thezcfore, for many countries it is = problem whid
has to be solved only once. If a topographic servie

can be provided once with a complete file of Shorai
controlled high-altitude photographs of first-clast
quality on a scale of about 1:60,000, it will have th
basic material for construction of small-scale topographt
maps.




[f this is aceeptable then the problem atises for many
vernments whether it will be worth while to establish
\stional service capable of carrying out this particular
5, Tt will require highly specialized ecrews and
scial photographic planes for which there will be

use after the smali-scale photography is finished.
ren if 1adar equipment can be rented for one to two
ars, there are several countries where national
shnicians have so far had no experience in the use
this type of equipment.

Therefore, it seems advisable that govermments
ould coasider employing foreign organizations with
jperience in this kind of work and with the necessary
wipment at their disposal. Whether the work should
, done by a private enterprise ov by the assistance of
reign government agencies which fulfil the 1equire-
ents mentioned hefore is a separate problem. In
aking a decision, the advantages of having a national
rvice capable of applysmg these modern methods must
: taken into account.

A third solution would be to abandon this modern
1d most economical methed and apply the metheds
nown since 1985: a combination of ground control
nd aerial triangulation in the use of photographs on
larger scale. One consideration which can oblige
government to apply this old method is that during
wo successive years it may not have the necessary
mds for carrying out complete high-altitude radar-
ontrolled aerial photography. If = governmert
sishes to distribute the aeral photography of its
erritory over the whole period needed for construction
f its topographic maps it will also be necessary to
pply the old method because then the area to be
hotographed each yeai will in many cases be oo small
or use of an ouiside organization in an economical
nanner.

In some cases it will be possible to use, instead of
rertical photography on a scale of 1:40,000 or larger
ar construetion of a 1:100,000 map, the well-known
nethod of a muliiple camera, that is, one vertical
.amera and to the left and the right an oblique camera,
Whether this has to be done with three wide-angie
cameras so as to obtain the image of both horizons-—
as in the famous trimetrogon system-—in order to
determine the absolute orientation, or the combination
or three standard cameras with a solar camera—as in
3 well-known Jtalian system—is & major question.
Tl ; wide-angle in this case is advantageous only for
simplification of the aerial triangulation. The area
which can be mapped really is not much more than
can be covered with three standard angle cameras.
Whether the trimetrogon is to be preferred over a triple
cameza which requites a normal aerial briangulation
improved by means of the image of the sum, is an
‘mportant problem for this kind of aerial photography.

‘Another consideration in this respect is the possibility
of direct plotting of the small-scale maps from the wing
photographs. Thete are several solutions, one of which
is to employ the Light Spot Projegtor, which is very
much used for this purpose by the Royal Duteh Shell
group.

Besides the well-known trimetrogon system, experi-

ments should be carzied out also with the Italian
Santoni system in order to be abls to judge this kind
of photogiaphy, which can be very important for many
types of small-scale topographic mapping in cases
where no possibility exists for high-altitude radar-
controlled photography. REY

TMPROVEMENT AND STANDARDIZAZION OF
CapasiRAL Susvey METHODS

Until 1ecently the general opinion has been that
photogrammetzy could not be used for cadastral
surveys. The objections ygainst it are as follows:

(1) Photogramunetry is 2 graphical method The
result is & line map, The highest precision obtainable
is that of a draftsman producing a map on a certain
scale.

(2) In areas with a high percentage of properiy
boundaries which are invisible on the photographs,
the photogrammetric method will not be economic
because of the many ground surveys necessaty for
completion.

(3) The precision of photogrammetry is only suflicient
for cadastral maps of areas with a Tow value of the
ground.

Regarding these points recent developments in several
countries in Europe (Austria, Germany, Netherlands,
Gwitzerland) have proved that the possible precision
of photogrammetric cadastral surveys was surprisingly
high. A vecent gerial test survey of a German ares,
in which previously a dense petwork of traverse and
detail points had been established by terzestrial means,
showed even the photogrammetric determination of
points (with a mean square error of 0.5 centimetres) 1o be
supetior to the terrestrial determination of those points
{with a mean square error of 10 to 13 centimetres).

This high aceuracy can be obtained for weli-defined
points, shaiply identifiable in the photographs, with
analytical treatment of the measured machine co-
ordinates. The boundary stomes have to be white-
washed, and other important points have to be marked
on the pround (for instance with white dises with a
diameter of twenty to thirty centimetres}. Fach model
must be provided with four or five ground control
points, at least one in each corner. As these paints
can normally also be used for the neighbouring medels,
the required number of ground control points is in
reality about one or two per model. ‘This means about
one point, per ten to forty hectares, depending on. photo
scale and size of the photographs. {(This number
should be compared with the number of trigonometric
and traverse points necessary for a complete ground
smrvey: one point pet hectare or even one pet 0.5
hectare.)

For properly selected photo seales (between 1:6,000
and 1:10,000), when modern cameras and modein
plotting instruments are used, the mean square error
in the planimetric co-ordinates of signal points surety
will be less than 10 centimetres. The relative precision
expressed by the mean square ex10f jn a distance between
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two marked points is—owing to the correlation between
the errors in the endpoints—even much better than
the law of propagation of errors would indicate

(<< my 4/2), for very short distances the lowest limit
depending only on the accuiacy with which the
floating mark is made to coincide with the one in the
spatial model

Photogrammetry, applied in the above analytical
way, can provide the complete geometrical framewoirk
(inside the net of control points) for completion of the
ground survey. For this reason ground markers must
be placed, before the aerial photography, in the neigh-
bourhood of those details that will otherwise be invisible
o1 poorly identifiable from the air. Recent publications
have proved, furthermore, that photogrammetric me-
thods under normal circumstances save about 40 per
cent of the cost of the ground suivey, including all
costs of amortization of high-precision photogrammetric
plotting instruments. Moreover, the saving in time,
expressed in man-days, is 60 per cent or mo:c.

Since modern practice—especially of the past two
years—has shown that it is possible to carry out a
photogrammetiic cadastral survey with readings on
the three co-ordinates of all prepared houndary stones
and other marked points in centimetres, the first
objection against photogrammetry no longer applies

A remarkable fact, however, is that nowadays
several cadastral authorities are willing to accept
a high quality graphical map and do not insist any
longer on the necessity of 2 numerical cadastie. The
maintenance of a numerieal cadastie over a period
of 50 to 100 years, as has occuired in several Buropean
countries, has shown many complications and difficulties,
These disadvantages, compared with the assumed
advantages of the precision of figures—which in many
cases is only hypothetical—tead to the fact that nowa-
days the value of a high quality large-scale map as
such is more generally recognized than in the years
between 1930 and 1940, when the first applications of
photogrammetry to cadastral surveys were made.
Such a map, however, simplifies the establishment
of a new cadastral administration in many countries,
and now it is more generally recognized that a good
graphic cadastral map is wholly sufficient as a basis
for the administration of property rights on parcels
of land.

Regarding standardization, the Conference should be
informed that one of the scientific commissions of the
Ruropean Organization for Experimental Photogram.
metric Research is in charge of a detailed study of the
application of photogrammelry to large-scale precision
surveys. One of the problems is to determine the

Table 3. Results of Experiments with Wild and Zeiss Cameras

Auslria Germeny
em Nethertands  Swilzerlund I I A B (o3
Photo scale 1:9,200 1:6,600 1:5,900 1:7,700 1:10,000 1:8,400 1:6, 206
Camera . . . .- Wild RC7 Wild RC7T Wild RCT Wild RG7 RMK 18/21  RMI 18/21  RMI 18/21
Size of photographs (centimetres) 4w id 14 % 14 14 = 14 IR 18 % 18 18 » 18 18 x 18
Focal length {centimetres) 17 17 1% 17 21 21 21
Net area per model (hectares) 40 20 16 5 28 80 G0 a5
Number of control poinis per model
for absolute orientation : 5 G 5106 dto B 4 i B 4 t0 5
Plotting instrument Wiid AT Wild AD Wild Af Wild A7 —— Stereopinnigraph €8 ——
Mean square error {centimetres):
Difference in position (vector) of
marked points® . . 11.6 1356 11 59 16 1 148 12 9
Ground determination® .. 25 5.3 3.8 4 0 3.0 130 10.0
Photogrammetrie determination 11 2 12 4 GO 43 95 70 6o
Photogrammetric determination of
short distaznces ¢ e 45 9 0 4 81 B ge 8.88 748
Photogrammetric determinztion of
greater distances " .. 45tel0 s — .9 10 4 g1
Photogrammetric determination of
heights of marked poinls — — 91 — — —
Graphical accuracy in pesition of
marked points . ‘ 2217 16 3¢ — 37 61 25 81 —

Source ; Photogrammelria, 1933/54 (Amsterénm). peges 43 to 47;
Sehueiserische Zeilsehrift fiir Termessuny wnd Kulturiechnik, 1833 and
No. 11, 1954 (Winterthur); Fesischrifi, Edudrd Dolezal zum neuncigsien
Geburtstage gewidmel vor seinen Frewnden und Schillern {(Vienna, 1952.)

Nole + The extremely good values obtained in Austria are due to the
fact that the experiments were carried out wader jdesl ©inloratory "
conditions (complete wir-conditioning; repetition of measurements).
A1l other tests were exccuted under pormal working vonditions. A
remarkable difference between the results obtained with the latest
{nstruments (Wild A7, Stercoplanigtaph C8) aod those obtained with
the earlier Instruments {\¥ild A5) Is shown. Also, the German exper}-
ents show that when n good film camern (RMIT 18/21} iz used. the

resaits obtained are cquivalent Lo those obbained with a glass plate
carners (WA RCT)

s Determined by ground snd photogrammetric methods

v (f the positien of the coatrel poinis plug check points.

¢ Derived vaiues

¢ Distanees less then Aty mefres.

« Compured with map on sesie of 1:1.000

¢ Less thno bwenty melres

r Imgiuding errors of ground determination

b Distzuces greater than fifty metves; including errors of s;rmlﬁll
deberminntion

1 Map on seale of 1:2.800.

! Map on Ronle of 1:1.0090
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ation between precision and scale of photographs
other is the difference between film and plate

neras. A third concerns the precision of plotting
topographic details which coincide with property
undaries. It is perhaps worthwhile to mention here
: fact that Dutch Experiments have proved already
it for property boundaries, formed by natural
sographic features such as hedges and ditches, the
‘o1 of identification made in the ground survey is
¢ much smaller than with photogrammetry plotting
this respect the average surveyor overestimates
e value of a ground survey
Information can be given regarding experiments
yde with Wild RC7 cameras in Switzeriand, Austria
d the Netherlands and with Zeiss cameras with
T'opar lens in Germany (table 3).

mvEYs Waicr Fory a Puavsical BACKEGROUND FOR
1HE Stuny or NaturaL Resouncms

It is not intended to discuss here very thoroughly
is complicated and specialized subject, but only
draw attention to the importance of aerial photo-
aphy as one of the main tools for the study of natural
sources. Although no complete study is possible
ithout an adequate combination of ground suivey
id photo-interpretation, nowadays no well-organized
ploration of natural resources is started without
e use of aerial photographs. They form the real
wsical background for a study of natural resources
each country.

This fact was fizst recognized for geology. As
entioned in the introduction to the programme for
ction 2 of the Delft International Traming Centie
r Aerial Survey:

“  there has been some misunderstanding because
photogeology was erroneously regarded as a substi-
tute for the ‘real thing’: the immediate contact
with natuwre. Tt should be emphasized, however,
that it has never been the intention nor is it possible
to substitute for traditional geological feld work
photogeological methods, but the latter is merely
to assist and supplement the former. It is just
another too! in the hands of geologists. In specially
favourable cases, indeed, field work can be almost
completely dispensed with and limited to the collec-
tion of rock samples and fossils or to the checking
of certain doubtful structural features which are not
clearly revealed in the aerial photographs.™

Vhat is said about photogeology is just as true for
’il surveys and the application of aetial photography
3 forestry. .

Although the Food and Agriculture Organization
f the United Nations proposed to add this item to the
genda of the Cartographie Conference, we do not
elieve that it will be possible to enter into the details
f this subject. It is well known that surveys of this
ind—by means of photo-interpretation—have to be
arried out by specialists using their particular tech-
dques, A soil survey by photo-interpretation can only
e carried cut and studied by a soil scientist,
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There s, however, a close relation between the various
aspects of interpretation. In some cases geology and
soil survey have to go together. We havé seen in
productive surveys, carried out in the Dellt Inter-
national Training Centre, a close co-operation between
the various sections for photo-interpretation. In
particular, the soil surveyor profits greatly by the
information obtained by his two colleagues. Therefore
we have combined in the Delft International Training
Centre these three different sections of economic
interpretation of air photographs for the study of natural
I850UICES.

That, furthermore, the combination with a little
photogrammetry is very useful is obvious, hecause
the results of these interpretations must always be
represented on maps. In certain circurnstances use
of air photograpbs for economic purposes is ahead of
construction of maps. In that case the section for
photo-interpretation has to help itself by compilation
of approximate maps by means of very simple methods.
Nevertheless, some knowledge of photogrammetry is
necessary in order to be able to apply the most economic
method for this kind of compilation work. In recent
years many areas have been photographed, not pri-
marily for map-making, but for the economic inter-
pretation. In this respect there might be mentioned
the epormous ateas which have been photographed
in the search for oil. No oil company starts new
exploration without first having taken air photographs.

The same photographs, however, which have been
taken for geological purposes can in many cases also
be used for other interpretations, though the scale
of phetography possible for good geological interpre-
tation may be much smaller than that required for a
semi-detailed soil survey.

What holds good for geological exploration will also
shortly become true for soil surveys, Until recently
use of air photographs in soil surveys was generally
closely related to use of the photographs as a map.
Sometimes a photomosaic, sometimes separate prints
were used as maps on which the results of soil survey
in the field were indicated.

The Internztional Training Centre-Buringh method
presented at the 1954 International Congress of Soil
Science in Leopoldville may be mentioned. It is,
frorn the point of view of soil scientists, a real photo-
interpretation in combination with an adequate quantity
of field work. This method has the great advantage
that it is not a kind of black magic but can be taught
to everybody. It proved that economy in field work
of about 50 Lo 75 per cent was possible for so-called
semi-detailed soil maps on a scale of about 1:50,000
it air photographs of moderate quality on a scale
Detween 20,000 and 30,000 are available. Even with
photographs on the scale 1:40,000, provided that they
are of excellent quality, very reliable results can be
obtained.

The new methods of photo-interpretation in soil
surveys and land classification are of the utmost
impoztance for large countries with a thin population.
In these countries the necessary normal seil survey
is so expensive that in some cases the work is not




started, while in others only very extensive surveys
are carried out.

From the paint of view of agriculture, in particular
land classification, and of efforts to increase agricultural
crops by means of irrigation and other methods, this
rapid and cheap method of soil survey must be con-
sidered as a recent development of the utmost impor-
tanee for the study of natural resources.

CENERAL REMARKS ABOUT SUB-ITEMS 7 (i),
awp 8 (iif)

8 (i)

There is a close relation between the subjects men-
tioned in these thiee agenda sub-items. Sub-item 7 {ii)
deals with inter-governmental cartographic studies and
providing the less developed countries with aid resulting
from these studies. In sub-item 8 (ii) the Government
of Burma consideis the possibility of studies to be made
by officials from less developed ceuntries in more
developed countries. This would then not be aid from
outside but helping themselves by means of studies
carried out outside the country. In sub-item 8 (iii) the
popular term “technical assistance activities” is used,
which can cover sub-items 7 (i) and 8 (ii) as well
as 8 {iii). It is obvious that in both sub-items 7 (i)
and 8 (ii) the basic principle has been accepted that
no techmical assistance has any sense if its aim is not
to make itself superfluous as soon as possible. This
means that the national organizations should as
quickly as possible be provided with the necessary
Enowledge and means to canny out their mapping
programune independently, without foreign aid, except
in a few cases, as under sub-item. 8 (b) (i), where econcinic
reasons can malke use of foreign organizations desirable.
This, however, is nothing extraordinary and can be
compared with the normal import trade in goods
which are produced bettetr and more economically
elsewhere.

FSTABLISHMENT OF AN INTER-GOVERNMENIAL
CanrocraPHIC ORGANIZATION

The Committee of Experts on Cartography which
reported to the Seerctary-General of the United Nations
in 1940 discussed the possibility of creating a carto-
maphie section such as may be envisaged in sub-item
v (ii), to be part of the United Nations Secietaziat
and to work out uniferm international cartographic
standards. The Committee came to the following
conclusion:

“Wol on the standardization of symbols and of
procedures has been the continued preoccupation
of many international organizations. This is a type
of research and contribution to the advancement of
seience which such organizations are eminently
qualified to perforn. We do not feel, therefore,
that it is necessary for the United Nations to enter
thiz field directly. It would be fitting, however, to
encomage the interested bodies to continue their
important work.”?

1 Modern Cartography @ Buose Maps for
{sales Humber : 1949 1.19), page 42.

World Needs

The proposal of the Burmese Government, however,
proves that at least in the opinion of this Government
the Committee of Experts has been too optimistic
It is true that several organizations are still working
on this subject. The international scientific unions can
study the scientific problers connected with the estab.
lishment of such inteinational cartographic standards.
Their authority, however, is ingufficient to have these
standards accepted by governments. There aie only
a few examples of organizations wotking in this direction.
One is the Pan American Institute of Geography and
History. Ttis Lelieved, however, that the task discussed
in 1949 has still to be accomplished. The undersigned
is in favour of regional organizations such as the Pan
American Institute of Geography and History. There
fore, we consider it desirable to give the present repional
conference a permanent character in order to render
the same kind of services to the Asiatic countries on
an inter-governmental level.

The second point mentioned in sub-item 7 (i} deals
with the aid to be given to less developed countries in
order to expedite the survey of the world. This,
however, is a very difficult subject. If it is considered
from the point of view of item 8, & general view can be
obtained of the financial aid given by some governments
to governments of Asiatic countries. An important
example is the Canadian assistance to Palistan within
the scope of the Colombo Plan. Fhere arc other
examples of cartographic programmes within the scope
of military assistance, either being carried out or under
diseugsion. I do not know, however, whether the
Government of Burma had these examples in mind
when propesing item 7 (ii) of the agenda, which mentions
the required aid to less developed countries, comparing
it with aid furnished by other inter-governmental
organizations. 1t is doubtful whether the very useful
step taken in some instances to expedite the survey
of the world can be considered as carried out by “inter-
governmental organizations”.  So far ghe only really
inter-governmental organization is in the United
Nations; it is to be regietied thab the financial means
made available by various countries for foreign aid ore
on & bilateral basis, instead of contributions to the
Technical Assistance Administration of the United
Nations. In addition to the political advantages of
the latter, the technical advantage would be that not
only the means of one special country but of all countiies
would become available. 1t is doubtful, however,
whether the proposal of the Govermment of Buima
is directed towards considerations like these.

Crniran Resgarcr ORGANIZATION

Establishment of a central yeseaich organization O
office is suggested. Similar proposals had previously
been made in Burope. There the mnecessary fund
would be furnished by the governments wiiling t
join this erganization. Trom discussion it becam
clear that this plan could only be realized for 8 &Y
spectacular subjects, such as atomic energy. Th
result of these discussions has heen that it seeme

¢ Dr. W. Schermerhorn, representative of the Netherland
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eferable to use the existing [acilities in the various
untries and to create not an institute, but only an
ganization.

Therefore on 12 October 1853, the representatives
the Governments of Austria, Belgium, Germany and
e Netherlands, on behalf of their Governments,
sned a convention by which the Euwopean Orga-
zation for Experimental Photogrammetric Research
JOPER) was created. Later on, Switzerland joined
e organizalion, which has at present six members;
seussions are still going on with a few other countries
regavd to joining it
Although the organization has no central institute,
has its own headquarters in the International
raining Centre for Aerial Survey at Delft (ITC).
he Steering Commitiee took this decision because
1e Delft ITC intends to act as much as possible like
really international and wholly independent and
eutral institute. This is an aim which can easily
e attained because the Netherlands has no national
hotogrammetric industry

It may be useful to give the Conference a féw other
acks about the Dellt training centre established in 1851,
e Netherlands Government accepted the proposal
or such a centre, and the Delft Institute of Technology
mnd the Wageningen Institute of Agriculture established
t. The centre has the following functions:

(1} Te operate as =z seientific centie, carzying oub
ts own research programme and making it possible
o compate the techniques used in different countries.

(2) To disseminate knowledge and experience as
widely as possible by (@} giving training in all branches
of aerial survey; (b) affording the possibility of consult-
ing experts from among the staff.

(8) To carry out on a non-profit basis scientific
research in photogrammetry and all kinds of photo-
interpretation.

It is obvious that what the Government of Burma
proposes is exactly the task of the ITC mentioned in
paragraph (8). In order to fulfil this task the ITC
has been provided with a complete coilection of photo-
grammetrie equipment, which will be kept up to date
by purchase of all valuable new instruments. Further-
more, its photogrammetric section has = large stafl,
including experienced operators, so that it is in a position
to take a large part of the heavy burden of the European
Organization [or Bxperimental Photogrammetric Re-
search. It is obvious that the character and set-up
of the Delft ITEC constituted one of the most important
reasons for the Buropean Organization for Txperimental
Photogrammetiic Research to establish its headquarters
in Delft.

At present the organization cairies out important
experimental work. The results of all pbservations are
studied by different scientific committees on the various
subjects. All results will be compared and elaborated
at its headquarters. After they have been accepted
by the scientific committees concerned, they will be
published and made available to the whole photo-
prammetric world, It is obvious that in this way the
countries co-operating in this Kuiopean organization
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are rendering important services to photogramatetry
as such and to all other countries desitous of applying
this method to their mapping programme.

Moreover, certain counfrolled experiments are
organized within the scope of the International Society
of Photogramnmetry following a proposal by the ¥rench
Institut géographigue national. This progzamme deals
mainly with the problems of aerial triangulation and
the co-operation so far is limited to France’s Institut
géographique national, the Delft ITC and, in part,
Switzerland.

In conclusion, we believe that the Delft ITC, in
addition to its educational funetion, can rtender
important services as 3 central research office to which
problems can be referred and from which up-te-date
information ahout various instruments can be obtained
as is required by the Burmese Government, Therefore,
we believe that for the Asiatic countiies the Delft
International Training Centre for Aerial Survey can
rulfil the task outlined by the Government of Bunmnse
in the same way as it does at present for the EOPER

it is an open question whether the Asiatic countries
will create an organization parailel to the Buropean

orgonization or whether they will establish a contact .

between each country and this European organization
on a special basis. The Txecutive Committee of
EOPER s willing to discuss this problem at the next
meeting of its Steering Committee.

Facilities for the Less Developed Countries lo Study
new Developments in Neighbouring Developed Countries

Regarding this subject reference may be made to
the above discussion of sub-items 7 (ii) and 7 (iii).
Facilities for the less developed countries to study
new developments in neighbowring developed countries
can be provided in a different way. Tiist of all, it will
he necessary to educate as many national technicians
as possible. For staff members this should be done to
such an extent that they take full advantage of the
study of new developments in other countries. Further-
tore, there are different kinds of fellowships, not only
for elementary studies but slso for advanced studies.
Pased on experience during the past several years, the
following recommendations can he made:

(1) Persons who wish to obtain a fellowship for
advanced studies must have sufficient preliminary
education and preferably already some experience in
the ficld of cartography. TFurthermore, it should be
practically sure that after their return they will take
up again a position in this branch.

(2) 1t is of only limited value to send Fellows without
the necessary preliminary education through many
countries and services if they spend only a short time
in each. Even a well-truined specialist who knows
the details of cartography perfectly receives Hmited
value From such trips, if no special precautions are
taken.

(8) There is a certain danger in sending Fellows
to one particular countiry only, because so far—for
instance in the field of photogmmatryw-certain
countzies have developed their own special national




industries and methods. This makes objective com-
parison and evaluation very diffieult. Tt is one of the
fundamental principles in the Dellt 1TC that all methods
and instruments are the subject of study without
any special preference.  After such study on a general
and unprejudiced basis it can he ugeful to send Fellows
for o longer period to a particular country in order io
study special methods. Tt is also useful after thorough
preparation to send a group of Iellows, under the
puidance of a responsible institute, to several different

services, institutes and factories in Burope or eisewhers,

{4} It would be useful to give advanced phota-
grammetiists, for instance, the chance to co-operate
in the experimental work of the European Organization
for Experimental Photogrammetric Research. This

can be done either in one of the institutes of a member
country or in the headquarters of this organization
in the Delft ITC. The Delft institute has the advantage
that there all new developmenis which are published
elsewhere are tested and checked by its staff.




PHYSICAL BACKGROUND SURVEYS FOR
A STUDY OF NATURAL RESOURCES FOR AGRICULTURE

by

F. George

Food and Agriculiure Organization

{The original text of this paper appeared as document E/CONF.18/A/L 8)

As was recognized in the 1049 report to the Teonomic
nd Social Council * on the co-ordination of cartographie
ciences, the Food and Agriculture Organization has
jeen primarily a user of maps rather than a contributor
o world cartography in such fields of operation as soil
urveys and forest inventories, where it has long been
oncerned in promoting a specialized cartographic
whivity,

As a user of maps, however, the Oiganization has
pecial needs, and the purpose of this paper is to
xamine those needs which arise in the study of natural
esources—a study which clearly falls within the
esponsibility of promoting higher standards of living
»y broadening and developing the basis of production.
such a study must include the assessment both of
esources as they are now utilized ond of resources
15 vet relatively unexploited. It is for the development
sf unused resources that adequate cartographic material
is at once most needed and most difficult to obtain.
This aspect will thercfore provide the major subject
for the present discussion.

Tt is not necessary here to set out at length the
variety of maps relevant to resource development,
or the successive phases of planning and execution
in which they will be employed. This has already
been done in a paper by Randall and Sweet in World
Cartography,® and frequent reference will be made to
the cartographic programme outlined in that paper:
preliminary examination, general coverage, specific
wverage, intensive survey, constraction surveys, ope-
rational surveys. Attention will be directed 1ather
to the nature of the physical factors which must be
sludied and to the way they influence the decisions
B to choice of scale and content in cartographical
reatment.

In agriculture and forestry the basic physical factors
e climate, water supply, soils and topogiaphy; for
[isheries, oceanographical factors are of course decisive
‘ind their cartographic treatment is a subject in itself,
£ 1 United Nations, Modern Cartography : Base Maps for
iWorld Needs (sales number : 1949.119), part 1

"u= United Notions, World Cartography, vol. I, part I:
Y Cartography as related to Reseurce Development *, by

L ¥I. Randall and A. J. Sweet (sales nurmber : 1951.1.9).

Crmmaric Facronrs

Because climate is s fundamental determinant of
the natural flora and fauna of any site and indeed
of the characteristics and properties of the soil in which
plants grow, and because it is, of all physical factors,
the least amenable to human modification, we may
well consider first the cartography of climatological
factors.

The principal meteorological elemenis involved are
insolation, temperature, precipitation, evaporation and
humidity—and their variations. A major difficulty
in mapping them in little developed areas is at once
apparent, for relinble mean values can only be obtained
from long series of observations. There is, however,
an equally important relaxation of the cartographic
requirement: the meteorological elements themselves
are not usually susceptible to significantly rapid
variation from point to point. Except for micto-
climatological studies, with which we are not here
concerned, climatic maps can be on small scales, and
differentiation of significant climatic régimes is to be
aiméd at rather than any exact delineation of the
rmeteorological factors proper to any given poini on
the ground. Again, the degree of possible refinement
will not greatly increase with the successive phases
of the development project except in so far as the
accumulation of observations provides more reliable
mean values. Since, however, a thirty-year series is
generally regarded as the shortest which can be accepted
with any approach to finality, this is not likely to be
reached before an individual project has been imple-
mented. Tt is, therefore, all the more necessary that
meteorological networks should be set up wherever
they are still lacking, and without reference to a specific
or iminediate project for resource development

The delineation of climatic régimes for the study
of resource development presents interesting and
important cartographical problems. Crude figures for
precipitation, temperature or humidity, however reliable,
give but a poor indication of the biological resultant;
therefore what is also tequired is some such climatic
index as that furnished by Koppen's classification of
climates® or by Thornthwaite’s concept of evapo-

3 B, Hourwitz and J. M. Austin, Climatelogy (New York,
1044).




transpirationt It must be noted, however, that for
any specific project there will often he some sirgle
factor, such as the incidence of early o1 late frosi,
of special significance to agriculture, although not in
itsell a criterion for climatic classification. It is worth
while examining e little the implications of any such
climatic index, although a digression into meteorological
therory would be out of place. Koppen’s method is
frankly empirical. It has the merit of requiring only
a knowledge of the annual distiibution of temperature
and precipitation for a certain number of stations,
and the arbitrary numerical limits which it employs
are intended to fit best, in general, with the observed
limits of certain vegetation types. Thointhwaite’s
classification, in adopting as its basis the water
exchanges status of the atmosphere through the year,
aims at something less empiricsl; but it requires either
direct observations of evaporation, which are seldom
available, or an assumption that correlations established
over limited areas can be applied generally. It might
well be argued that this assumption reduces the method
to the same empirical status as the Koppen system.

To return to the cartographic presentation of climatic
differences, it is worth noting that a recent vergion of
the Koppen classifieation recognizes only some Six
climatic types within Burma, Ceylon, India and
Pakistan. For a siudy of resource development, is 50
broad a classification useful or realistic? As a back-
ground to the closer pattern of isohyets and isotherms
which ean generally be diawn {rom available records,
one feels that it is. 'Ihe suggestion may be made that
these climatic types should be overprinted in colour
tints on, for example, rainfall and temperature maps.
They would show the varying significance of the
yecorded rainfall and temperature and, at the same time,
the variations in rainfail and temperature would
emphasize the progressive change within any one
climate type. A comparison of such composile maps
fiom different parts of the world might shed a good
deal of light on development possibilities and assist
greatly in a world survey of latent resources. Again,
limiting foctors wmay be of special significonce in
agriculture. In the rice lands of Indin and Burna,
falling as they do within the relatively uniform régime
of the monsoon, one might recognize a mean annual
yainfall more or less than aboub forty or fifty inches
as specially significant; for, however much more the
rainfall may be, rice cultivation will probably be the
dominant type of agriculture.

A further refinement to climatie classifications for
local use suggests itsell As has heen neted, the
numerical limits on which both the Xoppen and
Thornthwaite classifications are based were adjusted
to fit the general distribution of natural vegetalion.
A Jocal comparison would probably Jead to a better
choice of limits for local use and to the identification
of climatic sub-classes, possibly of considerable local
significance. Mention should here be made of Boyko’s
work in Israel on the delineation of rainfall distribution
in desert lands {rom the natursl flora, in the absence

3 C. W. Thornthwaite, “The Climates of the BEarth”,
Geographical Review (New Verk, 1943), pages 232 to 255

of rainfall records?® and ef similar wmk by Tothil]
on the species of Aecacia as indicators of rainfall distri.
bution in Saudi Arabia®

In the absence of long seiies of meteorological obser
vations, one must look to the gkilful integration of aj]
available evidence in studying the climatic factors
which determine potentialities for apricultural develop.
ment or the introduction of exotie forest species

Warer HESOURCES

Al useful water derives, directly ox indirectly, from
precipitation. Itiswherethe direct supply is inadequate
or excessive that the exploitation or control of water
resources becomes an important factor in agricultural
development. Any estimate of this defect or excess
requires some knowledge of the climatic data just
discussed, while exploitation or control calls for a more
detailed local knowledge of the precipitation, run-off
and infiltration.

Little more can be done to record the precipitation
than what has been outlined above, but the irnportance
of an adequate cartographic freatment of the data is
particularly evident where the incidence of precipitation
within a catchment varies rapidly with altitude and
aspect. As an example, the relatively short wadis
of the Asir Tihama of Saudi Arabia extend from an
escarpment at an altitude of some 7,000 feet, enjoying
the sub-humid climate of Yemen, to the arid coastal
plain of the Red Sea, while the zegion as a whole is
marginal to the régimes ol the monsoon and the
Mediterrancan winter rainfail?  Equally complex
patterns will be found in Baluchistan and the North-
West Frontier Province of Pakistan, and in the zone
of transition from monsoon ruinfall to perennial snow
along the southern slopes of the Himalaya.

These climatic considerations will govern the phases
of preliminary examination and general cartogiaphic
coverage defined by Randall and Sweet in the article
mentioned above for any project dealing with surfuce
water development. The phases of more specific
coverage and of intensive survey will call for a close
network of stream-gauging stations and measurements
of run-off and evaporation in the project area. These
are subjects for the engineer and the hydrologist
rather than the cartographer, but a minimum require:
ment for such studies is an adeguate topographical
map. The siit load of the stieams, itself a reflection
of the topography, geology, soil and vegetative cover
of the watershed, is equaily important. It will determine
the useful life of a Teservoir, as the run-off will determine
the irrigable arca and the magnitude of the retaining
dems that must be built. The economic justification
for the project wmust sest on a hatance of the ecosts
of construction and maintenance against the extent
and duration of the benefit derived., Extensive erosion
control to protect the watershed may become 80

s Palestine Journal of Bolawny (1947).

o T, D. Tothill, Report to the Government of Saudi Arabit
on dgricultural Deiclopment, FAO Technical Assistap®
Repotrt No. 76 (Rome, 1953).

7 Idem.
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ential condition for success and this will call for
ther specialized cartographic material.

Although ground waler supplies are atmospheric
origin, their relation to climatic factors is generally
indirect as not to influence projects for development.
ze the essential cartographic matezial relates to the
ter-bearing strata and the water-table. In the
iges of preliminary examination and general coverage,
seological reconnaissance survey will either indicate
es for exploratory drilling or enable more general
nclusions to be drawn from the characteristics of
:h wells as may alieady exist in the area.  In the later
ases of specific coverage and intensive survey, the
ation and altitudes of afl well sites, the drilling
55 of strata penetrated and the records of well tests
d water yields call for precise cartographic treatment.
iese factors raust be built up into a composite three-
nensional picture of the pground water Teservoir
-he best development of the resources is to be achieved,
d exhaustion of the water by overpumping avoided.
e geological complexity of the area may call for
ually detailed mapping and add te the cartographic
oblems of the project engineer.

The ground water supplies of the great deserts should
esent a special field of interest to the map-maker,
¢ the water must come from distant areas of replenish-
snt. To trace its course, estimate the depth at which
will be found and forecast its quality and abundance,
lls for a synthesis, and therefore a map, based on
jatever evidence may be available. One may refer
the long series of studies on the water resources of
e Nubian sandstone below the western deserts of
rvpt, ably summarized by G. W. Musray ®

In all ground water development, modern advances
geophysical exploration add greatly to the prospect
suceess; to use them requires precise measurerments
¢ the ground and accurate maps for the practical
terpretation of the observations,

The disposal of ground water may become as
\portant as its exploitation where irrigation is practised
wer arid and semi-arid climates, if sustained yields
om agriculture are not to be jeopardized by a rising
ater-table and increasing soil salinity. Similar
wtographic material is needed for the study of the
disurface structure and water régime and may point
e way to appropriate agricultural practices and
rainage systems. The rising water levels of the
unjab are vividly portrayed in a series of contour
wps of the water-table which have been prepared
om well observations extending over a period of
Ity years or more; the local features of these contours
ave still to be satisfactorily correlated with the causes
[ waterlogging.¥

The over-all need for topographical maps in any
wject for water development hardly needs to be
tressed. Any irrigation or drainage layout calls fo:

8 G, W. Murray, “The Water beneath the Egyptian
Vestern Desert”, Geographical Journael {London, 1952},
ages 443 to 452,

* C. W. Carlston, History and Causes of Rising Ground
Yater Lepels in the Rechna Doab, FAQ Technical Assistance
leport No. 90 {Rome, 1958),

large-scale maps with close contours while the selection
of sites and the engineeilng design for dams and
reservoirs requires the most detailed topographical and
geological surveys.

SoiL Surveys anp Veceraziow Mars

Soil maps constitute so distinctively agricultural a
contribution to the world's cartography that their
relevance to the study of natural resources is evident;
their importance for land development is fully reviewed
in a study recently published by the Food and Agri-
culture Organization® It is, however, worth while
to consider the various phases of soil survey which
should be associated with the phases of project develop-
menk,

For the preliminary examination and general
coverage of any extensive area, the first requirement
in this ficld is a map of the principal soil groupings.
The distribution of these broader categories is so closely
related to the pattern of land forms and to the natursl
vegetation types which they favour, that a most effec-
tive aid in any recoanaissance soil survey is a set of air
photogeaphs suitable for stereoscopic examination,
But what is required is not the picture itself; the map
must emhbody an effective classification and interpre-
tation of the relevant soll factors, inclading factors
which operate below the surface. The land forms must
be seen in the light of the parent material from which
they are derived and the physical processes of denu-
dation, accumulation or weathering which have
nccompanied their evolution, Tven if the field work
is plotted on the photographs rather than on a topo-
graphical sheet, such a swivey is cartographic in its
method.

The phase of specific coverage in an area chosen
for development will involve prepazation of move
detailed maps with a view to determining the proper
use of the land, its suitability for irrigation, or the
necessity for drainage of flood piotection. But in
this phase, a5 in all others, we are concerned more with
the pixy'sécal factors, the inherent character of the soil,
than with a mete classification of possible uses, The
best use of the environment is, or should be, deducible
from a full understanding of its character. The direct
use of air photographs will still be of immense value,
but the survey will require a close networle of soil
sampling and subsequent laboratory analysis. The
data must be put on the map. Experience has shown
over and over again that to embark on irrigation
projects without adequate soil surveys is to risk the
diversion of a precious water supply away from the land
where it could have been used to better advantage, and
to invite future problems of incteasing soil salinity.

In the operational phase of land development,
detailed soil surveys form the basis for co-ordinating
fertilizer experiments and formulating advice for the
application of soil amendments on particular farms
and Relds.

10 ¢ G, Stephens (Editor), Seil Surveys for Land De-
velopment, FAQ Agricultuzal Stady No. 20 (Rome, 1953).
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The pattern of natural vegetation is yet another
indication of the physical factors of the environment:
climate, water supply and soil. I may be an index
to the deterioration of the environment under improper
use. But the natural vegetation may also be a resource
in itself for the development of forestry and animal
hushandry. There will be the same sequence of
seconnaissance, detatled survey and operational survey,
to select areas for appropiiate uses and to estimate
the immediate or sustained yield in forest produce,
or the emrying capacity in terms of stock. Empirically
conducted, the survey may be an inventory of capa-
bilities, but for 2 Tuller understanding, and to prevent
improper use and deteriozation, the floristic compaosition
and ccological status of the vegetation =ie equally
important.

FISHERY RESOURCES

The cartographic requirements for water areas ate
rather different from, and in some ways more eomplex
than, those for agriculture and forestry. In the fArst
place, the area involved is much greater, about 72 per
cent of the earil’s surface being covered with water.
It is only recenily that developments in echo sounding
have provided means to overcome the practical diffi-
culties of obtaining sufficient data even for the relatively
simple task of charting the physiographic features of
the water basins. These charts can provide the basis
for mapping water masses and currents, the distribution
and variation of the physical properties and chemical
composition of the water, and of various biotic elements
and communities. The cartographic problems are
complicated by the essentially three-dimensional char-
acter and by the dynamic properties of the systems
which constitute the aquatic resources. As for the
dynamic aspect, it is not merely that the medium of
these systems is fluid and in motion—in which respeet
they could perhaps best be compared with atmospheric
systems-—but that the water sysiems are the growing
media of the resource. In measwring their properties—
especinly their productive potential—and In mapping
these measurements, it is also necessary to consider
the history of the stocks and of their nutiient yeserves.

It is necessary both in the case of inland waters and
in marine waters to deal separately with the water
basins, the water—its physical propexties and chemical
composition—and the biota. In all thiee categories,
improvements in scope, coverage and detail are urgently
needed, but for the water and also for the biota—which
too, may move both horizontally and vertically, and
vary rather rapidly with time cartography has a
special contiibution to make in technigues for iepre-
senting such complex systems in a way which will
assist ow understanding of them

TopoGRAPAICAL Maps AND AIR PHOTOGRAPHY

Many incidental references have already been made
to the need for adequate topographical maps. What
class of map may be 1egarded as adequate will depend
on the stage of project development and on the 1apidity
with which the natural factor under consideration

varies from point to point on the ground. It bas been
noted in the discussion of climatic factors that small.
scale maps are usually sufficient. At the other extieme,
the cartography for an irrigation layout or for the
soil survey from which fertilize: applications are to be
preseribed must often be on a seale of 1:5,000 or larger.
It has been noted that air photographs may be an
almost indispensable aid to the study of physical
factors {or resource development. Yet photographs
are no substitute for a cartographical treatment of such
problems.  The surface pattern that is wvisible in a
photograph, being the resultant of many factors—
physical, biological and human-—is not in itself a record
of the incidence of any one of them. The task of
making a map, whether it be a contour map or a soil
map, begins after the photographs have been taken.
It is a cartomaphical achievement whether much or
little of the survey is done in the field and even if a
photomosaic is used as a base for the final drawing,

There is also the problem of generalization, always
present to the cartographer, and this does not relaie
merely to the interpretation of air photographs.  The
mechanical processes of drawing and reproduction do
not alone determine what can, and what cannot,
be shown on a map of a given scale, as may be seen from
the conventional representation of roads end railways.
In the mapping of physical conditions, associations of
related factors can be generalized even when the
environment is uniform only over extiemely small
areas. Thus, the recognition of typical associations,
whether of plants or types of soil, or for example, of
alluvial valleys among less fertile uplands, may make
possible the reconnaissance mapping of environmental
factors on scales far smaller than would be needed to
show their individual occurrences. IE is necesstiy
that the pattern and components of such an association
should be carefully studied and defined before it s
adopted as a unit for generalization.

Although the cost of resource surveys may be only
a small fraction of the total investment in development,
the time needed for their completion may greatly
delay the inception of a project, or, worse still, lead
Lo the temptation of taking vital decisions before the
physieal background has been sufficiently studied
This is particularly true of the preliminary examination
and general coverage, which will probably include
an area far wider than that which will ultimately be
chosen for the site of the project. The more detatled
surveys of the selected area are less likely to be neglected
and will probably be concurrent with other operalions.
The delay and expense attending these critical prefi
minary studies will be greatly 1educed where the country
is aircady well mapped on medium scales and whert
a good photographic coverage is already available.

This is where the national agencies charged with
the survey of a country can hest anticipate ils carto-
praphic needs for resource development. There W
ne doubt be a survey programme for covering the
territory on a uniform scale and for providing the
necessary primary and secondary triangulation. I this
programme is systematically pursued, much of what

is needed for gemeral coverage and preliminary exb




nation will be at hand when development projects
: planned

Bul there should also be an intelligent anticipation
special needs in specially promising areas. If the
neral coverage is on the seale of1:100,000 or 1:200,000,
scale of at least 1:50,000 and a courespondingly closer
ntour interval, as well as a closer network of tertiary
angulation and levelling, would be justified in areas
potential development The abr photography from
rich the topographical sheets will probably, nowadays,
derived may with great advantege be similarly
lective in its seale and quality. The preparation of
ecial topographical maps on large scales can then
taken up as the necessity arises, and with less delay
subsequent field operations.

What has been said of national topographical surveys
iplies equally to national surveys of all other types,
¢ example, the geological and the soil survey. Most
all, because observations conducted regularly oves
any years are necessary for reliable estimates, a
eteorological and hydrolegical retwork for the whole
rritory should be regarded as a national necessity.

OPERATIONAL SURVEYS IN AGRICULTURE

This paper has dealt almost exclusively with surveys
the physical background for resource development.
1e present use of natural resources is equally worthy
study. It is the clue to their possibie future develop-
ent for more complete use and to the latent poten-
ities of similar environments hitherto unexploited.
is also fundamental to any sound judgment on the
lernma of the present age—whether the total resources
the world can provide for the growing nceds of an
creasing population. Every source of raw materials
ust contribute to the needs of the future and whezre,
often, there are competing uses for the same resource,
udy of them is all the more important. It may well
: that the greatest increases in world resources will
me not from the opening up of new lands, but from
ore extensive use of areas already exploited. Rela-
vely, these are no doubt the better mapped areas,
1t the physical and economie factors which determine
ieit productivity ecall for even more penetrating
1zlysis and presentation.

The cartographical treatment of operational surveys
v agricnlture and forestry presents many interesting
ipics which there is no space to consider here. The
tohlem may be to put on a map the relevant statistical
eterial which is alieady available in public or private
icords, or to survey the physical factors which influence
1e productivity of an estahlished agrieultural system—
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the incidence of frost, sunshine, or drought, or the
spread of a disease.

Something must be said of the mapping of agricultural
and forestry enterprises as such, either on land use maps
or, for the identification of the individual enterprise
and its economic status, on the cadasteal plan.
Alshough this is less directly related to the physical
background, it is fundamental to 2 full understanding
of the utilization of natural resources. The world
over, agriculture is predominantly an industry of small
producers; the cadastre is the key to the units of
production. It is also the key fo any rational adjust-
ment of these units in the changing technical and
cconomie environments of the present age. The
administration of land, its taxation and wvaluation in
the general interest of the community, and the orga-
nization of agriculbwral credit, all call for an efficient
fand register and a cadastral map.

CoNCLUSION

We have reviewed in this paper the relation between
the cartographical treatment of the physieal factors
which determine resource development and the succes-
sive phases of a project. At every stage it is the way
in which the incidence of a factor influences the
decisions that must be taken that should determine the
seale and content of the map. This is perhaps clearest
in the contrast between climatic and topographical fac-
tors; the former are general, the latter special and local.

We have seen also that the earliest phases of develop-
ment call for critical decisions, based on the general
examination of a relatively wide area, before the
jocation and scope of the project are determined. 1t is
here that foresight in the policies of national survey
departments can perhaps contribute maost to progress.

India furnishes an example of departmental surveys,
carried on over many years according to well considered
progearnmes, which have built up a volume of earto-
graphic material that few, if any, States of the same
size can possess} The geodetic triangulation was
virtually complete before 19800, and a topographical
map setles, generally on the scale of one inch to the
mile, now covers all but a small part of the countiy;
nor were geophysical and meteorological data neglected.
In keeping with the needs of the times, since 18435
there has been a concentration on special surveys for
anticipated resource development, including topo-
graphical surveys on larger scales (1:25,000 to 1:15,000)
and precise levelling for irrigation.

1 Q. T Heaney, “The Survey of India since the Second

World War¥, Geographical Jewrnal {London, 1952),
pages 280 to 296.




COMMUNICATION RECEIVED FROM THE INTERNATIONAL
CIVIL AVIATION ORGANIZATION

(The otiginal text, taken from a letter dated 18 June 1954, appeared as
document T5/CONT 18/A(L.9}

CoMMENTS ON SEVERAL I1EMS OF THE AGENDA

Item &

A summaty of progress made in the production of
aerotautical charts of the Tnternational Civil Aviatien
Organization (ICAO) could be made available to the
meeting. It may, however, be considered peferable
for States to report individually.

Sub-item 6 (b) (iv)

The specifications governing the writing of geogra-
phical names on maps contained. in annex 4 to the
Convention on International Civil Aviation have not
been further developed. They appear to meet ade-
quately the needs of ICAQ.

Sub-item 6 (g) (i)

If it is intended to revise the specifications governing
the International Map of the World {IMW)} series,
it is suggested that relevant specifications of the
ICAQ World Acronautical Chart (WAC) 1:1,000,000
should be adopted whenever this is possible without
detracting from the value of the IMW series. In view
of the development in recent yeats of specialized
aeronoutical charts, 16 may well be desirable to omit
from the IMW series information intended to facilitate
air navigation.

Sub-item 6 (g) (i)

Tor the sparsely populated areas of the world the
production of both the IMW series and the ICAOQ WAC
series might not always be justified  In such cases

it should be recognized that, although the WAC might
serve the purpose of the IMW, the Iatter could not be
used for the purpose of air navigation. It is suggested
that when the geogtaphical atea to be covered by the
TMW sezics permits the use of the WAC sheet lines,
these should be adopted in the interests of uniformity.

Sub-item 6 (g} {1ii)

In considering the allocation of responsibility for
production of the IMW series, it is suggested that the
areas of responsibility should be aligned as closely
as possible with those agreed on by States for the ICAQ
WAC 1:1,000,000, modified i necessary, sinee this
would ensure maximum economy and teduce to o
minimum the exchange of topographic information
between States.

Sub-item 7 {i1)

An organization could with advantage be established
to provide machinery for co-operation among govern-
ments in the cartographic field, to co-ordinate the
related activities of the various international orga-
nizations and %o provide eflective administiation of
regional consultations on cartography.

"The necessity for such an organization to be estab-
lished as a type of specialized agency is o matter
which needs further study and which might well be
undertaken initially by a regional group such as the
proposed conference. 1f in due course the establishment
of such an organization is recommended, ICAQ would
be vitally interested in iis character and functions
and would be pleased to make known its views fully
at the appropriate time.




COMMUNICATION RECEIVED FROM THE UNIVERSAL POSTAL UNION

(The original text, taken from a letter dated 18 October 1954, appeared as
decument E/CONF.18/A/L.10)

The International Bureau of the Universal Postal
nion is entrusted, by virtue of article 108, 4, ¢ of the
egulations of the Brussels Universal Postal Convention

present in foree, with the publication of a World
ap of Surface (by land or sea) Postal Communications
‘arte des communications posiales inlernationales de
tface) and also with an annex giving the exchange
fices and the countries for which they serve as inter-
ediaries. This map and this annex are prepared
. the basis of data furnished by the postal adminis-
ations of the various countries.

On the map the names of countries are given in
:ench, which is the only official language of the
niversal Postal Union (UPU). Place names are
produced in the manner indicated in the World
irectory of Post Offices, which is published by
PU on the basis of official information furnished

by  the administrations in the various

countries.

This procedure has not hitherto entailed any difficulty
for the postal administrations and il is proposed to
apply it again for the new edition scheduled for next
year.

In the event that the Ilegional Cartographic Con-
ference for Asia and the Far East should adopt a method
of wiiting geographical names on maps which is
incompatible with the practice used by UPU for the
publication of the Carte des communicalions pasiales
internationales de surface, I would ask you kindly to
advise me accordingly, so that I may, after having
obtained the views of the postal administrations,
examine the changes that we might, if necessary,
introduce in future for the wiiting of geographical
names on the map in question.

postal




COMMUNICATION RECEIVED FROM THE DELEGATION OF INDIA
(The original fext of this paper appeared as document R/CONF.18/A[L.11)

OBSERVATIONS ON SEVERAL ITEMS oF THE AGENDA

Sub-item 6 {a) (1)

At present, the geodetic framework on which the
mapping of the outlying islands, like the Andamans,
Nicobars and Laccadives, has been based is unconnected
with the main triangulation framework of India.
A connexion cannot be effected by ordinary means,
and it is therefore essential to have recourse to electronic
methods, such as Shoran and Loran, to achieve this
and also to fulfil the long-cherished objective of linking
the Indian triangulation to that of Australia, via
Indonesia, by filling up the intervening gaps. It is
therefore desirable to take steps towards the study ard
application of such methods to the above cases as
early as possible.

Sub-item 6 (a) (1)

At present geodetic base measurements in India
are carried out by means of invar wires or tapes stand-
ardized by comparisen with Indian standard hbars
(of nickel, silica and the like, one metre in length),
which in turn are periodically compared at the National
Physical Laboratory against British standards. These
physical standards are now fast becoming obsolete
and are being gradually replaced by natural standards,
such as light and electric waves. In accordance with
a resolution adopted at the General Assembly of the

International Union of Geodesy and Geophysics held

in Brussels in 1951, it is now desirable to measure
with the Viisila comparator one or more base lines
in Indin and neighbouring countries which will serve
as standards for comparing baseline measurements.

Sub-item 6 () {iit}

Magnetic surveys and gravity observations in India
and adjacent countries have so far been confined to
the land aress. Without any observations in the

Bay of Bengal and the Arabian Sea, it is not possible

to obtain a complete picture of either the magnetic
or the gravity field in the whole region. The magnetic
observations in these seas are essential for bringing
the isogonal charts up to date. In the isogonal charts
prepared for epoch 1958.0, the values in these sea areas
have had to be extrapolated since data were lacking.?
Similarly, as regards gravity, the existence of a "hidden
1ange” of excessive density in the Gangetic plains in

1B. G Gu!éltee, Teclnical Paper No. ¥, published by the
Survey of India (Dehra Dun).

Indiz and of a similar range running from Burma to
Sumatra has been ievealed by observations already
made, and it would be of the utmost interest to
demarcate the full extent and nature of these ranges
by gravity observations in the neighbouring Bay of
Bengal and Arabian Sea. These observations would
also supplement the existing data in the study of the
world geoid.

Sub-tlem 6 (a) (iv)

At present, magnetic operations in India ate carried
out mainly by the Suivey of India and the Meteorolo-
gical Department.  Various instruments are in use for
measuring both the absolute and differential values
of the magnetic elements, but there are no standards
in India with which to compare and calibrate these
different instruments. It is therefore desirable to
maintain one set of such instruments as the national
standard and arrange for its periodical comparison with
the Ruropean standatd.

Sub-item 6 (b) (i)

T certain countries, notably Indis, cadastral surveys
are so divorced from national trigonometrical or topo:
graphical surveys that their usefulness is limited to the
purely loeal purpose of revenue administration and
property demarcation. These cadastral surveys are
usuaily executed in isolated patches, based on local
systems of framework control with different standards
of accuracy and different origins, and bear no 1ela
tionship to national trigonometrical data. Contiguous
surveys, being based on different terms with different
degrees of accuracy, often do not fit; their accuracy
is frequently as low as 1/200; and the maps show no
topographical detail or contours. In consequence of
all these factors, the resulting cadastral maps cannot
be used either for the compilation of small-scale top>
graphical maps by reduction from them or as a suitabie
basis for the execution of large-scale project surveys
in the respective areas. For these latter, the samt
area which has once been surveyed for cadastral map
ping would have to be surveyed again, a procedurt
which leads to unnecessary expenditure and som®
waste of time.

Again, in Indin and perhaps also in some othet

countries, the Cassini projection is used for cadastral
maps. In India the polyconic projection (gmduﬂ“) i

being replaced by the Lambert) and the conical orth?’ ]
morphic projection are used for topographical maP®




i
H

Figure 21

INDEX T THE MAPS OF THE

CARTE INTERNATIONALE DU MONDE
i

el

& - on the Scale of | Mitlion or 1 014 inches o 16 miles = A3 us ??13“:3: ’_“%{r 3
'-?4(9 - = e e el s
| HRi2 g : e s ot T
T R Hp L - 8 N ] = A3 w4 na" ASey 9746 oe A 28 (@0
[T ek " £ AT ¥ . A Winghti ol @3 o Py %
; ! uehes S jgane
s A o hED- R K (nchow o NSTantRs
1 /B4 o HERy, rzenf g » 32 i YirRand Cheralizn | Lop Hor ¥ o¥
o CANPA 2 - eshey Gdrr N 37 ey 2 o " fen aJ ™ b 1
Q’:cmu @ Dagay .,,.J?,.' JAND ol RQANf{%‘?% s J‘HO'@I @ N R,\,(ﬂ TeAl -@ Kf} o N Am = @
2 fon i L 3 . e PRI RS Evoted O arh Koo Nk o ’ "
’:% ., HR N 4 @ \"?Et :«-... : ¥ R =L _ (] H ‘ Ha-ya-sr U, LsnehaW (\ ) o . & ‘G . ‘;’\F‘b
Ot ) < 'iﬁ‘ A AU - TN b ‘ oF o ;
' I B".']ﬂlldn ,\_'A ;. AT(S e U" J\‘:,]]—I W,i- ENTIRAL EAS E—Eﬂ T gfeg A " C,H'ANG ™ i ow e
VSRR TR uagarted) £ 61 rele (o) et AneHO | TE ~SH - wwert SN
az [} - »
' MIR ;'f’{, T i Fyeande 1 ST CHANG AT on G &
oo -, o Thol s dpn, e G widG 28 FRurO
!: "L_J“"‘FA)\'“ M":‘aw:-ruw" Lk 1~ g UP EFr no kbt O\{U
s ANREAR FRTinho by YHASA L Ny DRl X0 S A 5
). T -Hs2) (m) Wiy o o W
/ 4 h Shekiar Dron -‘"‘. - QEWQQ i . T dagen 7enE L © ok ’
. K-L‘ o = = g Kue‘ﬁy!“l . 125 ﬂ.‘“'\;;n 1l o *
Sy T cd OO N a | \Foo7 -
Ajmer KT!_’}NMKNDU o : Yw‘“‘ o .ﬁ ath )1 ‘ LRW 'L E.m*”
5 o R ?mj\ul ng e m 51 £ 10 W« K,,a'n\‘m :,,,u\\“" '.h\"" ]:\N
Hrderabga RAJASTHA i—, G—%L ARUE) | dssAw | ) grebmint cep! rfi | ST,
P L. " i Hi phame, nor o \po®
T - T NI D A PAKLSTAN, et T ok P @ €5 o G W
GHATL nnnsl{\TPU R cl:%uu AR \.J B _RMA h-;‘l ° -»,f; "NO@‘ - o v 3
sl f7 a0 ) (\JJGGA ot RS @) ?{ Ly B, s S
Warlnadd @ H.13 ¥ S 4% W o4l i > antt \,-m'-‘
u o OUNTMNsp}‘ e C *‘;C‘ R igklmb J;s e A pll R 1 )
““““ = REpur { s : - G, V‘N (AN P\ ¥
iy l - - N , ., ¢ n ) Q.
¥ @ Gy DA\@?' JANN" . ay sy F LIPS g S‘A
Iyelerabale V.z;s';.[y)/ o r““j::“"u‘au ™o o
) ATy
=M e ’ g WL L e
- : et = ; - 15 a
Gou m 1 c ulsinw: B HGR W ‘ £ S w3 Qisanen } A F& <
| () MBRDR A };" i s i Ok prensio L"ﬂfn ‘sa:\;-ﬂ,,
a E B & : HIKRU k! AN v .
La o ; " ORE FiMadrag y SLA \:hs b k erré\"‘. ' PN }.ﬂu“"‘" Iy
+ cle ol © Alidamun [ - 3 7 ‘.; wifen @ oA pT ¥
& I acead;y .r,?:-‘ C!ﬂicuhﬁ o Ootdammn I = : 2l 6 fort Blair } . sulfﬂ“““!fﬂm C't.- .6 5N W ‘m\\m"“%
3 Ilande { » FEME HING OL\}-' - b iy o5 pe o OV
4 : 4 E7) '; 2 polRT BEXIR {24157 4 ot ‘NE
7 R i B e : H LI ol g i WORTY
e YO PV [ .. 5 m iNp S anel
Reg 395 N » E ' B wiesld i’ P o qRiNGGANY cH ®
ND 45\‘.0 o ¢ ' Mot 1 e BAR’Q i #"jrSL r“l L >
4 o Hlaudnos® oGy GER et &
: ene
X °1 I £ A B M Srsly v 48 o
w42 o & S A7 we
43 " so” 44 oar a5 o s’ 46 i

The /M scale India 2nd Adjacent Countries Series is obsalete; the
Index is however shown as it forms the basis of the numbering and
layout of all the standard topographical maps of the Depariment This
series has been replaced by the /M Carte internationale du Monde
series, the layout of which is shown in red Each map is referred to by
the combination of letter and figures opposite to it in the borders with
the letter N as 3 prefix to indicate that the map fies to the aorth of
the equator. For example the map in which Dethi falis is MH-43

Publisheq under the direction of Brigadier | H R Wilson £ R1CSB. M LS Und}, SurverorGeneral of india-
1954,
Senle of Index FOFTGH

Hilvs 200 o ror sao oo 4oo Mile

This index map is reproduced by courtesy
of the Survey of India, which supplied the

negatives required for the purpose.

Most of the sheets shown were [ssued during the war as the

Hind 5000 series - They are now in the process of being

re-converred to the_ Carte Internationale du Monde style




is most desirable to adopt the same piojections for
sth the topographical and cadastral surveys. Also,
1t to the inconvenience of there having to be a sepazate
igin for almost every degree sheet, in order to keep
& errors in Cassini's projection within tolerable
nits, and due also to the non-conformal nature of the
ojection, it is fast becoming obsolete and is being
iplaced by some form of conformal projection. The
nited Kingdom and the United States have already
fected the change-over and many other nations have
Mowed suit

Tt is therefore desirable to improve and standardize
e present methods of cadastral suiveys in such
suntiies as India by (2) basing the cadastial surveys
n proper trigonometrical data of the national frame-
otk, including detail and contours, and (b) adopling
1e Lambert conical orthomorphic or a transverse
fercator projection (depending on the layout of the
ountry) instead of the present Cassini's projection,
r in any case adopting the same projection for hoth
ae cadastral and topographical maps of the country.

Sub-itemn 6 (g) (i)

Tt is suggested that the “Interim Specification for
he Ynternational Map of the World (IMW) on the
fillionth Scale Series™ reproduced on pages 98 to 97,
« accepted and adopted as the standard for the MW
aaps, with as little change as possible.

As each participating country is likely to have its
wn speeial problems, the specification should be made
lexible to a certain extent. It is suggested that it
hould consist of “Standards”, “Recommendations”,
“Fxplanatory Notes” and “Tables of Symbols and
sttering .

Differences between the 1913 and 1928 resolutions
if the Central Bureay, Carte du monde au millioniéme
md the Survey of India practice in respect of the
ipecification for the IMW series are as follows:

1) Resolution (4) of 1918: Limits, Numbers and
References of Sheets
According to the resolution, month and year of com-
pilation shoud be given under the south-east corner
of the border. The Swurvey of India instead gives the
year of the current edition in the north-cast margin
and indicates previous issues in the south-west margin.
(2} Resolution {7): Hypsometzic Colours and Contours
(a) The contour intervals, both for land and sea
areas, are different;
(b) No auxiliaty contours are shown;
(¢) Lake beds are not contoured.
(3) Resolution (8): Lettering
Lettering of explanatory maller appearing outside
the sheet limits is not 2il in lower case; for example,
headings of various indexes in south margin, sheet
name, IMW legend in north-west margin.

{#) Resolution (10): Conventional Signs and Colours
{a) No distinction is made between perennial and
non-perennial streams;
(b) According to the 1918 xesolution, auxiliary
contowrs should be shown by dotted lines and principal

contours by firm lines, The Survey of India shows
all contours by fine continuous lines in “good reli-
ability ” areas and by broken lines where height data is
insufficient;

(c) According to the resolution, sea and lake-hed
contours should be drawn in black, but the Swrvey
of India shows no contousrs in lake beds, and contouis
in sea areas are printed in blue;

(d) Soundings in sea areas are shown in blue and
not in black as 1aid down in the resolution;

(¢) Telegraph lines are shown in black instead of red;

(fy No special sign is used for denoting large seaports
with quay accommodation for ships;

(g) Variation in the swrface level of large lakes is
not shown by a broken line along the water edge, but
perennial water portions are tinted blue and dry por-
tions are shown by blue stipple;

{h) According to the resolution, the name of each
feature should be in the same colour as the feature
itself. The Survey of India departs from this in the
case of road names, which are given in blaclk, while
roads are shown in red;

({) Contours perbaining to ice caps, glaciers and
perpetual snow are shown in blue ard not in black
as laid dewn in the resolution.

{5) Aercdromes
The symbol laid down by the Central Bureau in

1928 is different from the one employed by the Survey
of India.

INIERIM SPECITICATION FOR THE INTERNATIONAL
Map orF iugE WonlD
(IMW) on 1aE Mitionta Scals SERIES

General Obscroations

At an internztional conference held in London in 1909,
it was decided to draw up a standard international map
of the world. All sheets weze to be prepared on the same
projection and the same scule, and were to be uniform
in style and symbols.

The proposals put forward weze reconsidered at o second
conference held in Paris in 1918. The resolutions then
passed, modified by various changes that have been intro-
duced =at subsequent conferences, are given in these
instructions.

The United Nations has set up a Cartographic Office
which will study a new specification for the wozld ‘map
coverage, but whether this series will be on the millionth
scale or not is yet to be decided, Until this iz done, the
instruetions in this “Interim Speeification™ will be foi-
lowed for the production of those IMW sheets covering
India which it has heen decided to maintain

This series s intended primarily to cover India with
a set of suitable hypsometric maps, that is, maps in which
the successive albtitudes and depths are indicated by a system
of colour tints. An uniayered edition will also be published.

Speci fications
Area of each sheet

Tach sheet is to cover an area of four degrees in latitude
by six degrees in longitude.
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Layout, sheel nwmbering system and sheet names

(@) The limiting meridians of the sheels will be at suc-
ecssive intervals of six deprees, reckoning from Greenwich;
the lriting paraliels will be at successive intervals of four
degrees, reckoning from the equator,

The breaking of margins, without any extension of the
graticule to include a special feature, is permissible.

(b} The zones extending from the eguator, to 88 degrees
jatitude on each side, are to be given letters from A to V.
The sectors from Iongitude 180 degrees east or west of
Greenwich are to be given numbers from 1 to 60, inereas-
ing in an easterly direction.

(¢} In the northern hemisphere cach sheet will bear a
descriptive symbel, composed of the letter N, followed by
the zone lefter and sector number corresponding to its
position: for example, NC 44. In the southern hemisphere
the letter § will 1eplace the letter N.

{d} Each sheet will, in addition, bear the name of the
locality or most important geographical feature in the
area represented. The names selected for the sheets which
the Survey of India is continuing to maintain are given
in the index to the maps of the Carte internationale du
monde (figure 21).

Prajection

The projection should fulfil the following conditions:
(a) the meridians should be straipght lines; (b} the parallels
should be ares of circles of which the centre should lie on
the prolongztion of the central meridian.

Lallemand’s modified polyconic prejection was adopted
by the International Map Committee, London, 1809, and
is recognized as the international (pelyconic) projection
for this series, Table 38, Map of Auxiliary Tabies, part I,
seventh edition, gives the necessary graticule values for
plotting.

Style of map
This sexies will be published in two styles only: (a) layered;

The edilions will be engraved.

There will be no aeronautical edition of this series, but
acrodromes will be shown by a conventional symbol.

Size -
The maps should be printed on sheets of a minirmum
size of 81.5 by 25.6 inches.

Colours

The series will be printed in four basic colours: blaclk,
ved, electric blue and brown. The following auxiliaty
colours will be used: monastral blue for water areas, green
and brown for layer tints.

The items to appear in the various basic colours are
indicated in ihe “Fable of Lettering and Symbols for
International Map of the World, 1:0re million (for reduc.
tion by one-fourth}", 19527

Fypsemetric tints and conlours

{a) The contour jntervals will be as shown it the alti-
tude scale (Agure 22). On the layered edition, the contour
values will be printed in metres only, on the unlayered
edition in feet only. Heights and depths on both editions
will e in both metres and feet.

(b} Minor features of importance, which would not be
shown by contours, may be represented by form lines.
Small rocky hills may be shown by the symbo! for a rocky
kneh. Such minor festures are not to be confined to
plains areas but should include prominent peaks in hill
Tanges that are not shown up by the contouring. Fealures
Jess than 200 feet in hieight above the general level of the
surrounding country should be omitted.

{¢) The hypsometric tints will conform to those of the
scale attached to the original 1914 resolutions, modified
1o suit the contour intervals adopted by the Survey of
India. Thus they will be as follows:

Hypsometric tints will not be used above the line of
permanent snow, on glaciers, or on lakes and double-

(b} unlayered with stump shading. * Not repreduced in this report. See puges 98 to 97
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Figure 28. dltitude scale

Contours are shown by figures, layer limits by horizoatal lines.

Contours will be printed in brown.
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ned rivers. They will be carried over marshes, dry por- NoTeSs
ons of lakes and mangrove swomps and mud not on the
jreshore. Mud and sand on the foreshore will carzy the
rst ses layer. Swamp on the foreshore will earry the
st sea layer if nmot heavily covered with reeds; if hea-
ily covered with reeds, it will carry the first land layer.

Heights are in metres and feet, the latter being
in brackets

Add “and depths® where necessary

Tes altitudes sont indiquées en méfres et en

. . . Example pieds, ces derniers entre erochets
Ice caps, glaciexs ‘:md perpetual snow will be on a Compiled, drawn and photo-zincographed by
thite background printed in blue. the Su;-vey of India
Under-water features will be shown in the same way Tiressée, dessinée et publiée par le “Survey of
s land features, that is, by contours at intervals of 9, India™

50, 800, 906 and 3,000 metres.

The representation of the sea-bed bathymetrie con-
ours will be supplemented by soundings, particulatly
t preai depths.

Sen aress will be given 2 blue wash, darkening with

Fdition notes

Price note

Copyright reserved
Box for reference data

lepths; for layers sec the altitude scale (figure 22). (¢} On the right side below the border:
On the layered edition, Jakes and double-lined rtivers (i) Engraved and printed at the Survey of India Offices
¢ili have a monastral blue single ruling over the solid {ii} Symbol table

Jue wash of the first sen layer as for the second sea
ayer. The first blue solid will be printed throughout
he sea aren.

On the uniayered edition, both the sea areas and the
akes and double-lined rivers will have only the first
lepth tint, that is, monastral blue solid. There will
se no layers in the sca on the unlayered edition.

The unlayered edition will be stump-shaded.

(d) Placed centrally below the scales, the following three
indexes in the following order from the left:

Trirst, administrative index;

Second, adjoining sheets;

Third, relative reliability index.

Centrally, below the indexes, special references if any,
for example, an imprint indicating the country publishing
the map.
rders, graticules and their values Note: “Hast of Greenwich ® will not be entered on either

hese will be shown as in the border specimen for the the layered or unlayered editions.
-ernational Map of the World sheets on the millienth .
Je, appendix B2 Right-hand marginael notes

(i) Index showing lines of equal magnetic variation;

"admgs . {ii) Diagram showing magnetic variation along the cen-

10) In upper left margin: tral meridian of the map;

CARTE INTERNATIONALE DU MONDE AU (iil) Altitude scale (metres only on layered editions and
1,000,0008me fcet only on unlayered editions);

INTERNATIONAL MAP OF THE WORLD 1:1,000,000 {iv} Conversion table, metres and feet;

() Central heading : (v) Colour printing tabs;

Sheet name from the Index to the maps of the Carte (vi) Special notes if any.

ternntionale du monde on the millionth scale; Tor borders, headings, footnotés and marginal items, see
the International Map of the World sheets on the millionth

{¢) In upper right margin, above border sheet number,
scale, appendix B.

r example, NC 44;
Immediately above the sheet number, the year of the

ition, for example, 1950 Edition (printed in red); Administrative index

{(d) In extreme 1ight corner, above right-hand marginal This will show:
uns, the box for reference data; for example, (i) Intexrnntional boundaries;
(ii) Major portitions of country {state boundaries in
Refer to this map as: One M India), if shown in the body of the sheet.
Shest NC 44, First Edition. Country and major pattition names will be entered.

On the unlaycred edition the word “unlayered” will Relative reliabilily index

: entered in the third line of the box for reference data "This index will indicate the principal sources of infor-
wd printed in Ted. ‘ mation frotn which the map is compiled.

oainotes Lettering and convenlional signs

{a) Scales are to be printed in black and centred on the These will be in accordance with the “Table of Letter-

wp, showing miles, kilometres and nautical miles, as on .
order specimen for the International Map of the World ;ng nggc})ofs)j‘im?gés‘) for International Map of the World
hiatd 2 H b

1eets on the millionth scale, appendix B.
(6} On the left below the border in the following order:  Spelling of names

Reg. NO” . Spelling should follow the authorized custom of the
Pronunciation ley (see appendix B) country concerned until an intérnational system of uniform

spelling is adopted by the United Nations Cartographic
1 Not reproduced in this report. Office.

95




Edition Nole

(2) (i) An edition note will be entered as a footnote
in the soutlh-west margin, indicating the dates of previous
issues, and should take the following form: “Previous
issues: 1919, 1926 and 19367,

{if) The edition legend will be entered in the north
maigin above the sheet numbes, with date, as “1941
Fdition ™.

{iii} In the hoxes for relerence deta in the north-east
and south-west margins, the legend should specify the
number of the edition, as “TFourth Fdition ".

(b) The date of publication to be given in the map
should be:

(i) For maps that are not yet engraved, the year of
photography in the reproducing oflice;

(ii) For maps that are engraved, the year in which the
combined proof is finally approved.

Conuentional Signs, Colours and Details
Printed in Dblue
Hydrographic features and their names will be in blue.

All Tine detail, including names, will be printed in clectrie

blue. Monnstral biue will be used for all washes and tints.
(i) Rivers and streams shoulkd Le selected to give o correct

impression of the disinnge. Rivers of less than about

1,000 yards in width will be drawn single line. Streams of

Jess than eight miles in length will usually be omitted.
Unsurveyed streams will be shown broken.

Non-perennial beds of double-tined rivers and lakes will
be shown by a stipple printed in electric blue.

(ii) Wells and springs will be shown in desert aress only.

(iii} Rapids and falls will he shown only when @ hindrance
to navigation or a possible source of power or when very
well known.

{iv) Dams {including weirs and anicuts) will be shown
only when important.

(v) Steamer routes will include motor launch services.
Steame: toutes in the ocean will not be shown. They
will be shown on internal waterways.

(vi) Camals will be shown only when more than one-
quarter of a mile in length.

(vii) Lale, marsh and mud: As & guide a non-perennial
Iake of four square miles, a Jake of one square mile with
one-quarter square mile perennial or a completely perennial
lake of one-half square mile wiil be shown. Marsh, mud
and swamp and Tangrove SWamp will be shown,

(viii) Coast line, including that of islands, will be shown
by a thick line. Where an inlet reaches n width of five
miles, the deep blue inland water lint wilt be shaded off
to the light sen tint. The thick blue line will be carried
up each side of the inlet to this point.

Actual shapes of roclky headlands, and the like, should
be crrefully shown.

{ix) Tidal arrows and arrows showing direction of flow
will be shown.

(x) Water pipelines wili be shown only when they are
twenty miles or more in length

(xi) Bathymetzic contours and their values, including
the nine-metre contour, will be shown. This nine-metre
contour will not be shown on the altitude scale. Sea depths
will be entered in metres with the value in feel printed
below. 'They will be token from admiraity charts.

{xii) Coral recf and sand on foreshore will be shown.
{xiii} Glaciers and snow contours will he shown.

Printed in ted

Hoads and edition legend in the north-east cornel above
the sheet number wil be printed in red.

(i} Roads will be divided into three classes:

First-class (Main)—DMetalied and surfaced all-weathey
motorable roads;

Second-class  (Secondary}—Unmeialied roads, and in
sparsely inhabited or desert aveas where there are no roads
with a definite formation, f[air-weather motorable eart-
traeks;

Third-class—These will be shown only in areas where the
normal means of transport is by couniry cart or paelk,
For this purpose, transport by pack is understood to Include
that by eclephant, camel, mule and similar animals, and
also by coolie. 'Fraclks whieh are fit for nothing but coolie
transport will be shown only where there are no other
means of transport and where they are of sufficient
importance.

Noie: Roads will be broken for ali unbridged crossings
of double-lined streams. Where there is a permanent
bridge over a double-lined stream o railway, this will he
inserted.  Byidges over single-lined streams will not be
shown, but the road will be drawn 1ight across the stream

(ii) Only important passes will be shown on roads of
all classes. Reoads will be broken for the pass syrabol,

{ili} Only those tunnels over one-gquarter of 2 mile in
length will be shown, the symbol being stightly exaggerated
where necessary.

{(iv) The legend “restricted” and “unlayered™, when
applicable, will be printed in red.

(v} Aerodromes controlled by the Director-General of
Civil Aviation in Indiz and the Indian Anr Foree will
be shewn by a conventional symbol and printed in red
The symbol will consist of a circle one-tenthl of an inch
in diameter. The centre should fall in the correct geogra-
phical position of the aerodrome.

The official name of an aerodrome need be entered near
the site only when the town or the village after which
it is nomed Is not selected for entiy or when it is located
too far away. The name when entered will be printed
in black.

Prinled in black

The following features will be printed in black.

(i) All railways should be shown. All stations will be
shown on the side of the line on which they are situated.

TRailways will be divided into four classes: '

Broad-gauge, with two or more {racks;

Broad-pauge, with single traek;

Metze-gauge;

Narrow-gauge (should have the gauge typed along the
symbol).

Important tramways will be shown by the railway symbol
for narrow-gauge railways, with the name entered along:
side. Information regarding 1ailways under construction
will be taken from any relisble source, and such railways
will be shown by the appropriale symbel?

Oniy those tunnels over one mile in length will be showi

Nole: Bridges over single-lined streams and canals witl
not be shown, In all other cases they will be showi ot
example, & railway over & rond or double-lined stresm

(ii} Town and village sites will be entered only for thost
places which are fo be named on the map. Wher? the

i See “Table of Lettering and Symbols for Internﬂtio’i‘.’;{
Map of the World, 1:1,000,0007. B

06




le permits, sites should be shown in plan. There should
five different symbols to distinguish their zelative
ninistrative importance:

fizst order-Capitals of ecountries;

second order—Major cities of administrative importance

adguarters of states in India);

[hird order—Third in order of administrative impor-

we (headquarters of districts in India);

Tourth order—Other towns (headquarters of Tahsils or

divisions of distriets in India);

Fifth order—Small towns and villages.

Fhe following will be shown by the fifth-order symbol

h the letter “B " and the namc: DB {Dak bungalow),

{ (Rest house), IB (Inspection bungalow) and TB (Tra-

fters” bungalow).

Large surveyed sites (for example, cities of the size of

ihi, Caleutta and so on) will be broken into bhiocks corres-

nding with main through streets, but the breaks for the

ter should be nmrow compared with the thickness of

: metal road symbol Reads should stop at the edge
n site in all cases. Railways and canals should be drawn

rough the site, the hachwiing of the sile being inter-

pted for the symbol. The relative importance of these

es on other grounds will be shown by different sizes of

tering. The following sizes of type are prescribed :

First size—Capitals of countries and major cities of

ministrative importance (headquarters of major states
India);

Second size~-Other large cities of administrative impor-
nce (headquarters of other states in India);

Third size~~Towns with population over 1,000,000;
Pourth size—Towns with population over 50,000;

Fifth size—Towns with population over 20,000;

Sixth size—Towns with population over 190,000,
Seventh size—Towns und villages with population over
000;

Tighth size—Towns and vitlages with population below
160.

Muames of minor partitions {districts in India) should
wariably be spoced horizontaily across the area to which
1wy refer.

{iity [The puragraph concerning boundaries was with-
sawn. |

(iv}) Telegraph lines and post and telegraph offices
hould be shown when considered necessary. Important
slephione lines will also be shown where necessary by the
ymbal for telegraph lines and with the descriptive remark
“Telephone line ” entered alongside.

The symbol for a telegraph line when it is coincident
¥ith a toad or track will be shown by black ticks only,
dways entered conventionaily on the north and east sides
if the detail.  In the case of the tracks, the ticks should
e drawn in the centre of each bar
{v) SBubmarine cables will be shown by fine continuous
ines in short lengths radiating from the terminal points,
¥ith 1he entry “Subrmazine eable” (with date il available)
ud destinations.

_{vi} Only those ofl pipelines which are twenty miles or
more in length will be shown.

(vii) Only major power lines will be shown, that is,
those from power stations to major distributing stations.
To be confined to those above ground.

L {viii} Al} important mines, which may often be grouped
Under one symbol, will be shown. The name of the sub-
Ei_taﬁce mined is to be entered.

(ix} Only forts of historical interest or impostant as
landmarlks will be shown.

{x) All fighthouses will be shown.

(xi) All wircless stations il they are topographically
prominent will be shown

{xif) Oil wells wili be shown by the well symbol in black
with the word “Oil" against the symbol

(xiii} Ruins will be entered for ruined sites which are
famous. If the ruin is a single building, it will be shown
only if it is very well known and at some distance from
a site.

(xiv) Caravan halting places will be shown enly aleng
definite and weil-known routes in sparsely inhabited areas.

{xv) Missions, mosques and temples will be shown in
aveas where such buildings are important but not general.
They may be entered in other aress, when they are at some
distance from any sile and are very well known.

{xvi) An aerial ropeway will be shown only when it is
an itaportant means of transport and not less than twenty
miles in length.

{xvii) Only those anchorages which are used for trade
and not for shelter and which are not less than four miles
from the nominal port will be shown.

(xviil) All geodetic triongulation stations and selected
stations of minor triangulation will be entered.

{xix) Heights above mean sea level will be shown in
metres, with the value in feet within brackets printed
below. They are to refer to ground level. Height dots
should be omitted when the exact spot is not indicated,
as in the case of heights for towns.

{xx) Query marks will be entered along unrelinble
details or names.

Sub-item 6 (g) (ii1). Limits of mapping 1esponsibility
for the Carle inlernationale du wmonde (CIAL) au
millioniéme serics

In 19388 the Swvey of India agreed to compile,
draw and print the sheets on the millionth seale cover-
ing the areas bounded by a purple line on the index
(figure 21}.

Beeause of the Second World War, which lasted
from 1989 to 1945, it was not possible to complete
and ptint these maps in accordance with the specifi-
cation drawn up by the Central Bureau of the Inter-
national Map of the World on the Millionth Seale in
Paris in 1918, Considerable progress was made,
however, and many of the sheets covering India were
engraved on copper, but the specification was not
entirely in agreement with the international specifi-
cation.  In 1949 it was decided by the Survey of India
to concentrate on completing the sheets on the mil-
lionth scale for those areas bounded by a green line on
the indes. An interim specification was drawn up
and action is being taken to complete the maps
accordingly.

India will take up the preparation of the additional
sheets for the areas bounded by a brown line on the
index.

As the other governments may now be prepared
{o take up the preparation of some of the sheets cover-
ing their territories, the final division of mapping
responsihility for CIM sheets should be made at the
conference in Musscorie, India, in February 1953




Sub-item 7 (i}, Procedure for olblaining jrom adjacent
countries injormation and mapping material in cases
where the international mapping responsibility of one
country extends over the territory of another country

When a country which is allotted a sheet for map-
ping and printing containing a portion of an adjacent
country beging the compilation of the sheet, it should
inform the adiacent country coneerned and request it
to supply the material for the sheet.

The adjacent country should compile and complete
the mapping of its terzitory on the millionth scale in
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colowrs but without layer tints, in accordance with
the final specification for the CIM series, and send
the portion required for completing the sheet to the
mapping organization of the country tesponsible for
the sheet concerned.

All differences along the common edge should be
adjusted by the couniry mapping the sheet with the
approval of the adjacent counfry.

Full colour proof copies of the map should be sent
to the adjacent countries concerned for serutiny end
should be returned before final printing.




COMMUNICATION RECEIVED FROM THE INTERNATIONAL
TELECOMMUNICATION UNION

(The original text, taken from a ietter dated 8 October 1954,
appeared as document E/CONF.18/A/L.12)

I'he Internationa! Telecommunication Union has
interest in cartography from two points of view,
mely in regard to the adequacy of {1) the maps
ich are published by the General Seeretariat and
the maps which are consulted by the permanent
jans of the Union and particularly by the Inter-
tional Frequency Registration Board in connexion
th its technical studies.. .

b-item 6 {b) (tv) and sub-item 6 (c)
As tegards (2) above, the Upion has a genewal

interest in improvements in map-making, patticuiarly
in the greater part of the areas which fall within the
purview of the forthcoming Conference. It also has
a particular interest in any steps which would lead
to uniformity in transeription of geographical names,
especially with reference to countries where Latin
characters are not in general use, and also in the
accurate delineation of boundaries, both national and
provincial.




PRESENT STATUS OF CARTOGRAPHY AND RELATED SURVEYS
IN JAPAN
by
Dr. Naomi Miyabe
* Chief Inspector, Geographical Survey Institule

(The original text of this paper appeared as dogument L /CONF.18/A[L.18)

Recent GEopeTIic WORK

Recent geodetic work, especially triangulation and
precise levelling, has been carried out with two objee-
tives. One is to obtain accurate geodetic positions of
the triangulation points and heights of bench-marks
for control of cartographic work; the other is to mea-
sure hoiizontal and vertical movements of the eatth’s
surface caused by earthquakes or by orogenic sources.

Triangulation

Accompanying the destructive 1946 earthquake,
conspicuous deformations of the earth’s crust occurred
on the Pacific coast of Shikoku and of the Kii peninsula
facing the epicentre. The revision of triangulation
extended over forty-seven principal first-order points,
sixty-six supplementary first-order points, 175 second-
order points and 878 third-order points.

Another destructive earthquake occurred on the
Japan Sea coast on 28 July 1948. In connexion with
this carthquake’s effects, triangulation was first revised
with regard to seven [rst-order points, eight supple-
mentary first-order points, sixteen second-order and
twenty third-order points. The revision was then
extended to the adjoining ares in which nineteen first-
order points are included.

Revision of the first-order triangulation was also
catried out in the area that might have been deformed
by the 1952 Hokkaido earthquake. In this area, fen
first-order points are distributed.

Levelling

The vertical deformation of the earth’s crust asso-
ciated with the 1946 Nankai carthquake was measured
by rerunning the precise levels along the line extending
abont 7,000 kilometres through the area disturbed by
the earthquake The change in height ol the bench-
mark, which was found to have amounted to a maxi-
mum of seventy centimetres, both for upheaval and
subsidence, was especially notable along the Pacific
coast facing the epicentre of the earthqualke.

In the case of the 1948 Fukui earthyuake, vertical
deformation of the emth’s crust was also investigated
by means of precise levelling. Similarly, after the 1952
Hokkaido earthquoke, the lines were reswrveyed to

the extent of about 1,100 kilometres all along the
Pacific coast of the island and inland. As the result
of these surveys, the ground near the Trimo promon-
tory was found to have risen by about twenty centi-
metres relative to the swrounding area.

In some parts of the cities of Tokyo and Osaka, and
in several other regions, local sinking of the earth’s
surface is notable, the rate even exceeding five centi-
metres per year at several places. This sinking is,
however, not associzted with the occurrence of earth-
quakes. In order to wateh the progress of the sinking,
precise levelling has been repeated frequently.,  The
results of triangulation and precise levels have been
or will be reported in the Bulletin of the I'nternalional
Assaciation of Geodesy

Besides the revision of precise Ievellings, the estab-
lishment of the lines of the second-order levels has
been going on. This is based on earnest requests from
industrial snd civil engineeting circles. The total
length of the lines of the second-order levels projected
is 10,000 kilometres, of which 2,000 kilometres have
heen finished.

Deflection of the Vertical
Deflection of the vertical was measured at 128 points,
during the period from 1989 to 1058, by the Geodetie
Commission of Japan and by the Geographical Survey
Tnstitute. Five points were added in 1954.

Occultations

Preliminary experimenis to determine lunar cecul-
tations by means of photoelectric niultipliers have
been made at several pairs of stations on the equal
Emb line by members of the Tokyo Astronemical
Observatory. The single observation of peeultation
by using a photoelectric muitiplier is now being casried
on as routine work The advantage of the photo-
electric multiplier consists in the fact that even stars
of the ninth magnitude can be observed by means of
it, and this sensitivity males frequent observation of
pecultation possible. Observations of this kind numbel
several dozen a year, on an average.

Gravily
By the Second World War, 122 pendulum measurt
ments had been taken in Japan proper, 21 in Kore®
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n Manchuria, 10 en South Sea istands, 13 in Formosa
| 61 on the neighbouring seas. The distribution of
aguer anomalies deduced from these measuxements
ms to be related to the suiface features of the
th, especially on the Japan prench.

jince the war, two ouistanding developments have
cen place in this field of study in Japan. One is
aswrement by means of various gravimeters, the
wer the completion of two seis of three-quartz-
rdulum apparatus  for standard gravity measure-
nts.

Two Worden gravimeters and two North American
\vimeters were imported from the United States,
d detailed gravily measurements throughout Japan
re begun. Of these, one Worden gravimeter and
e Notth American are used for geophysical explo-
tion. C Tsuboi of the Barthquake Research Insti-
te, Tokyo University, measured gravity by using a
orden gravimeter at about 8,000 points in Honshu,
ikoku and Kyushu; the experts of the Geogiaphical
avey Institute used the North American gravimeter
about 1,500 points in Flokkaido and northern Xonshu,

Thus, in all, 4,500 gravimeter measurements have been
made by which to investigate the underground strue-
ture of the country. _

The two sets of apparatus completed by the Geo-
graphical Survey Insitute consist in each case of three
ochronous fused silica pendulums. Two outside
pendulums, 4 and C, are swung in opposite phases
while the middle one, B, is hung freely at rest. The
period of oscillation of two imaginary pendulums
(4-B, B-C') is determined by receiving the sccond-
to-second wireless time signals J1Y. An accuracy of
-k 0.2 milligal is obtained. The Geographical Survey
Institute is now irying to attain an accuracy of
-+ 0.1 milligal, by using 2 quartz clock.

In accordance with the resolution at the Brussels
Meeting of the International Union of Geodesy and
Geophysies, the following places have been selected a5
Japan’s national fundamental gravity stetions, and the
gravity measurements at these stations have been
made by means of the Geographical Survey Institute
pendulums with utmost care. The values are given
by use of the Potsdam system.

Table 4. Gravity Measurement at Five Stations in Japan

ravtly Height

Place foals) Latitude and longitude {melres)

Sapporo .. e 9804901 4 6.0002 48004°027N; 141020'08"H 16.04
Mizusawa 980.1615 4+ @.0002 30007°007N; 141 g 02" E 60 .74
Kalkioka - 3G013°08 N 1409110571 30.76
Kyoto .......0 o oe 979.7215 -4 0.0002 35901067 N; 1850470278 60.82
Wumamoio . . . - 970 .5G32 4- 0.0002 32048/087'N; 130°4808"E 22 .84

RECENT GEOMAGNETIC SURVEYS

Until the Second World War, the geomagnetic sur-
ey in Japan had been carried out by the Hydro-
raphic Office.  The distribution of geomagnetic
lements has been revised five times—that is, every
en years since the survey was first completed in 1903,

After the war, the Geographical Survey Institute
onstructed a new magnetometer ! for geomagnetic
auveys, and began In 1950 a systematic geomagnetic
urvey over the whole of Japan. For this twenty hasie
and sixty-two ordinary Rrst-order magnetic points were
selected, where special geodetic monuments weie
installed for expediency in remeasuring.

The distribution of geomagnetic elements of the
period 1950 was ohtained, in which the distribukion
of hotizontal intensities was deduced on the assump-
tion that rot H=0. This is equivalent to assuming
that there is no systematic vertical curient.

In 1952, the second-order magnetic survey was begun;
it is aimed at obtaining detailed features of the distri-
bution of geomagnetic anomalies. Tor this 181 points
were occupied in Hokkaido. The results of these sur-
veys may serve as basic data for geophysical explora-
lions and topogiraphical surveys.

t G8I magnetometer, constructed by I Tsubokawa.

TopoorRaPHIC MaPSs

Japan has completed the mapping of 1:50,000 scale
topographic maps covering its entire land area. AL
present, the topographic work of the (leographical
Survey Institute is concentrated upon preparation of
1:25,000 scale topographic maps and revision of 1:50,000
scale maps: Swurveys for larger-scale topographic maps,
such as 1:10,000 scale maps, ale also being continued.
Tifficiency is attained by using aerophotographs and
plotting instzuments such as the Stereoplanigraph and
Multiplex.

Phe 1:50,000 maps hitherto issued are of one colour.
Phese will be replaced by multicolour maps in the
near future. Efforts are also being made to adopt
international symbols for medium-scale maps such as
1:50,000 seale maps. In our opinion, however, there
st be several characteristic symbols in reproducing
the surface features of the land in Asia, including
Japan.

Natronwal LAND SURVEY

The national land survey was first begun in 1951,
following the coming into effect of the National Land
Survey Law in June of that year. At the beginning,
it aimed merely at base point surveying, but later
other surveys such as o cadastral survey (started in
1952), a water survey (1953), and a land-classification




survey (1954) were also begun. Thus, a complete
system of national land surveying has now been
established.

Progress of the Nutional Land Survey

Base-poinl surveying

This survey is being conducted by the Geographical
Survey Institute in eight regions separately, in each
of which there is a branch office. According to the
first-stage Programine, about 40,000 base-points are
scheduled to be established. By the end of fiscal
year 1958, 10,580 of them had been established and
an additional 2,400 were scheduled for fiscal vear 1954,
These points ate distributed in twenty-nine prefectures,
including Tokikaido.

Cadastral survey

According to the first-stage programimne, an area
of 105,000 square kilometres is to be surveyed. Of
this area, 700 square kilometres was surveyed by the
end of fiscal year 1958 and 630 square kilometres
was scheduled to be surveyed in 1854 Towns and
viliages wheie the cadastral survey is under way are
attempting to use the survey results for various pro-
jects, such as land improvement, changes in land
ownership {exchange, separation, merger, and so on},
and rural development Pprogrammes. Where the
survey has been completed many towns and villages
are actually successfully parrying on their pr ojects based
on the survey results.

Water survey
The water survey began with basic studies on preci-
pitation, stream flow, water quality, subterranean

water, and other factois, shrough field surveys, with
a view to establishing the necessary survey net The
survey is now being condueted along such rivers ag
the Mogami, the Kitakami, the Kinu, the Ohta, the
Joganji and the Chikugo. Of these, the basie work
on the Kinu River survey has heen completed, and the
project has entered the stage of permanent observation
According to the programme, the basic survey ig
scheduled 1o be completed before fiscal year 1960 along
all of the principal rivers fiowing through districts
where multiple-purpose development programmes are
to be carried out.

Land-classificaiion survey

The land-classification sarvey consists of two parts:
a basic survey and a detailed survey. The basic one,
to be performed in reference to 1:50,000 scale maps,
includes a geomorphological survey, a surface geolo-
gical survey, and a soil survey,
te be completed, in principle, within five years {rom
1954
formed for an area of 1,000 sguare kilornetres during
fiscal year 1054, and for an area of 104,700 square
kilometres during the four years following.

The detailed survey is performed by town and village
authorities in connexion with the cadastral map, and,
consequently, is scheduled to be carried out in the
order of completion of each part of the cadastral survey,
in the yeosr following its completion. In fiseal year
1954, however, an arca of 25 square kilometres was
taken as a sample area for detailed survey. In 1855
and thereafter, the detailed survey is to be done in
conformity with the execution of the cadastral suivey.

which were scheduled !

The basic survey was scheduled to be per- -



INSTRUMENTS AND METHODS USED TO PREPARE
MEDIUM-SCALE MAPS OF AVERAGE PRECISION
IN MINIMUM TIME

by
Institut géographique national, Paris, France

e original text of this papet appeared in French as document E[CONFJS/A[L‘.M under the title “Instruments
t méthodes les plus propres 3 assurcr Dexécution iapide de leves cartographicques de précision moyenne i une
chelle de 'ordre du 1 /100.000 par Texploitation des photographies aériennes dans les pays qui ne sont pas encore
yourvus de cartes réguliéres ™)

length lenses; and airborne instruments, ineluding

statoscopes and radio-altimeters, capable of recording
data such as variations in the aireraft’s nltitude, tilt
of comera axis and flight height above ground. If these
data are known, the aceuracy of the results of the
aerial triangulation can be increased and fewer ground
control points will be required The data are not,
however, absolutely essential.

The photographic coverage must be vertical (tilt
less than about two degrees), Panoramic eXposures
of the “Trimetrogon” type are unacceptable since,
although valuable for information purposes they
canmot_ easily be used for map-making and surveys
of uniform quality cannot be made with them.

If the photographs are to be used efficiently to maoke
small-scale maps (1:100,000), they Imust themselves
be on a small scale (in practice, they cannot well be
jess than 1:6G,000 gince otherwise it js diffieult to
identify certain fine details which must be shown even

- on a small-scale map. The piciures must be of the

[he rematkable progress in aerial photogrammetry
ring recent years in the development of instruments
d in research has made possible the employment
new processes, permitting 1apid production of mode-
tely sccurate maps OR 4 scale of about 1:50,000 or

100,000. The National Geographical Institute, after

any years’ study, has reached certain gonclusions
hich it would like to put forward.

The sequence of gperations involved in the making
f a 1:50,000 or 1:100,000 map, using present equip-
\ent, might be as follows:

(a) Aetial photographic coverage;

(b} Tistablishment in the ficld of o skeleton eontrol
etwork: for horizontal control, a normal frgh-order
reodetic survey, which may in some cases be replaced
3y an astronomical control net; for vertieal control,
2 large-mesh precision level net;

() Limited photogmmmel;ric preparation in the
field in conjunction with *special checking ' {inter-
pretation of aerial photogx‘&phs, and so on);

{(d) Determination of the points required to orient
cach individual pair of photographs in a plotting
instrurnent, that Is, (i) photogmphic triangulation, to
obtain the detailed planimetﬂc control, and (i1) photo-
grammetric fraversing ot perial triangulation on &
first-order plotting instrument, to obtain the vextical
contiol;

(¢) Plotting on 2 second-order plotting instiument.

The various operaiions ate considered in further
detail below.

STREREOSCOPIC Arp PiorocRAPH CovERAGE

The quality of the photagraphic coverage directly
affects all subsequent operations. It must be cairied
out by a specialized unit trained in acrial survey work
and using first-class equipraent. It should employ
long-1ange aireraft capable of garrying out regular
photographic missions at altitudes of between 6,500
'and 8,000 metres; automatic mapping Comeras, pre
‘ferably using plates, in view of the subsequent aerial
4 trinngulation, and fitted with wide-angle, short-focal-

highest possible definition.

As a general rule, every photographic missien
should cover a ground area of one degree of longitude
by one degree of latitude, but there is no reason why
the area eovered should not be larger. It may be
useful, especially when the ierzain is difficutt, toend
the photogxaphic strips at main lines of commmunica
tion, as this makes the ground work easier.

The strips of photogzdphs cover ing the area should
as far as possible be straight and parallel with each
other {60 per cent forward overlap and 10 to 15 per
cent lateral overlap). Futhermore, in photogiaphic
flights, it is important that the aircraft should be
navigated o fly steadily, straight and level, 2t 2
pratically constant height, and that drift should be
propetly corrected, Gaps in the strips must be avoided.

Basic CoNIROL NETWOREK
Planimetric Control

In areas for which 2 first-order geodetic triangulation
already exists, the network. of reference points formed
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by it will be sufficient. In areas for which no geodetic
survey exits, a network of evenly spaced astronomical
points (at infervals of forty to fifty kilometres)* may
be made, and is a very economical solution. At greater
cost, a network of points determined by modern
methods of trilateration based on radar may also be
considered (average length of sides approximately
100 kilometres). This solution Is recommended for
areas where there is danger of considerable deviation
from the vertical.

Vertical Conirol

In ordinary suiveying, the specifications regarding
accuracy sie much stricter for elevation than for
planimetric reference points, since slight differences in
level govern the flow of water. 1t is therefore neces-
sary to lay out a large-mesh precision level net, the
reference heights of which will, where possible, be used
in all subsequent measurements, whether for general
surveys or specific projects connected with irrigation
or use of water-power. The net should follow the
main lines of communication.

A pet of this kind can be established relatively
cheaply. To do annually 8,000 to 10,000 kilometres
of Jines of communication requires neither a large
staff nor very much material.

PHOTOGRAMMETRIC PREPARATION AND
Sprcran Crroxing ®

Until recently it was still necessary to establish four to
six ground control points for each pair of photographs,
but the development of aerial triangulation methods
makes it possible to reduce the number of vertieal
contrel points considerably. Ground surveyors raust
establish a secondary metworlk of control points for
which only the elevation is required within the Jarge
meshes of the precision level net. It must be regularly
spaced, with one control point approximately every
ffteen kilometres. The points, which must be identi-
fiable on the photographs, may be anywhere within
the working area. Furthermore, the spacing given is
by no means essential. It gives vertieal accuracy
the same as that of an ordinary survey on a scale of
1:100,000 with a vertical interval of twenty metres
(mean error five to six metres; 90 per cent of errors
under ten metres), but it may be increased in areas
which are difficult of access or of little interest. In this
cuse, it will mot be possible to ensure such a high degree
of accuracy, but the control provided by the subse-
quent aerial triangulation will still be uniform enough
to ensure correct representation of the relief, which
is the piimary requirement.

A rapid reconnaissance of the ground is in any case
still necessary if the maps produced are to be accurate
and complete. Some details that appear on the photo-
graphs but cannot he interpreted satisfactorily must
be identified on the spot; other details not shown on

1 Or even more, if tests now in progress give the expected
results.

t The French term is précompléfement,
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the photographs (springs, roads or tracks hidden by
vegetation, for example) have to be plotted on them,
and information about the condition of roads and
tracks, administrative boundaries and place names has
to be indicated.

The grounds urveyor is no longer required to estab.
lish o considerable number of reference points which
are identified on the photographs. e may arrange
bis route to suit the special check to be cartied out,
the checking being to some cxtent his primary task,

As a general rule, elevations are ohtained by baro-
metric levelling and are sufficiently accurate (mean
error about four metres) provided cerfain strict ruleg
are observed. (For instance the mercury or aneroid
barometers used should be carefully calibrated and
checked by measuring the differences in the readings
of recording barometers set up at fixed points of
known elevation and portable barometers).

DETERMINATION OF THE Pomnts REQUIRED TO
ORriENT FacH Pair oF PHOTOGRAPHS

Planimetric Conirol

The planimetric control is established with sufficient
accuracy by radial-line slotted-template triangulation
based on the planimetric control network described
previously. This triangulation method is simple and
rapid, requires inexpensive material and gives good
results, provided the terrain is not very hilly and the
camera axis has been kept vertical during exposure.

Certain variants on this method now being tested
at the National Geographical Institute, using irforma-
tion given by traversing the pairs on a first-order
plotting instrument, promise to give pgreater accuracy
with a less dense basic network and to make it possible
to extend the method even to very mountainous
country.

Vertical Conirol

This control is obtained by aerial triangulation,
using the zesults of the radial-line trizngulation, eleva-
tions observed on the ground and, where available,
data from recording instruments mounted in the aH-
craft. The process calls for high-precision plotting
instruments which must be easy to operate and adjust.

Using the method employed at the National Geo-
graphical Institute, about 100 pairs of photographs
a month can be traversed in a Poivilliers type B stereo-
topograph. An area of 10,000 square kkilometres cant
be dealt with on a single instrument in less than five
months.

The adjustment of an assembly of this size can be
done quickly and simply by & mechanical process not
unlike slotted-template trianguiation which has recently
been developed at the National Geographical {nstitute.
The purpose of this adjustment is to obtain uniform
elevations of the spot heights common fo two adjacent
strips, and it provides in cvery case a satisfactory
degree of uniformity and yields a degree of precision
which increases with the density of the barometilt
reference point nefwork.




ProiTING

Plotting may be done on a second-order instrument
igned to facilitate flexible and quick positioning.
¢ positioning may be roughed out on the basis of
s information given by traversing the pairs in the
it-order instrument. For ground of average rugged-
s and low-density planimetry, the rate of output
.y exceed two square kilometres per hour, so that
e or six second-order instruments can keep pace
‘h one fist-order instrument working on aerial
angulation.

CoNCLUSIONS

Fhrough aerial photogrammetry it is possible to
ke rapid average-precision map surveys on a scale
the order of 1:50,000 or 1:100,000. The methods
eeted must be such as to reduce the long and costly
erations on the ground to a minirmun and accord-
iy make full use of the possibilities offered by aerial
anguiation.

The use of these new methods requires:

{a) First-class coverage with vertical stereoscopic
otographs, which must be obtained by a specialized
it trained in ailr swrvey worls, using first-equipment;
(b) Use of plotting equipment comprising:

(i) Fizst-order instiuments for aerial triangulation;
(ii} Second-order instruments for the actual plotting,
‘e or six of them heing needed to keep pace with one
st-order instrument.

The considerations discussed above are not purely
eoretical. In recent years the National Geogra-
ical Institute, which has to map enormous areas
the overseas territories of the French Union, has
ed out the methods recommended, developed the
uipment needed to carry them out, and trained
uff to use the equipment.

The Institute now has:

(e} A group of photographic squadrons, the crews
which have acquired much experienee in carto-
aphic photography. For oversea work, they use
17's modified for aerial photography and Poivilliers
M automatic cameras using 18 x18 centimetre
ates and fitted with Aquilor wide-angle lenses with
focal length of 125 millimetres. During 1954, these
ews were sble to photograph over two million square
lometres in widely different territories {(North Africa,
& Sahara, French West Africa, French Equatorial
frica, Tndochina, New Caledonia) and upder condi-

tioms which were difficult {unmapped areas or areas
where the number of days suitable for photography
is extremely small},

{b) A section specizlizing in aerial triangulation work
and equipped with five Poivilliers SOM type B stereo-
topographs for small-seale aerial triangulation work. It
can deal with 120,000 square kilometres per year.

(¢) An overseas processing section equipped with
thirty second-order plotting instruments (Poivilliers
SOM type D stereotopographs) capable of keeping pace
with the aerial triangulation work. Plotting is carried
out on a scale of 1:50,000, which is close to the scale
of the negatives. The vertical interval is twenty metres
or twenty-five metres, depending on the territory.

The National Geographical Institute has also worked
out a method of preparing original manuscript by
which the plotted tracings on the scale of 1:50,000 can
be used for the rapid preparation of maps. Production
of a map on a scale of 1:100,000 requizres:

{a} Ink drafting, including the insertion of conven-
tional signs on the stereo-tracings;

(b) Reproduction of these tracings and their assem-
bly in complete sheets;

(¢) Preparation of a zinc on the same scale as the
fair drawing and printing on the drafting medium in
non-actinic blue;

{d) Fair drawing for colour-separation;

(¢} Preparation of printing plates.

Operations (a), (b) and () above can be eliminated
by colour-separation, by drawing directly from the
pencil trecings, on a thin, transparent but scale-stable
plastic base (Astrafoil 0.12 millimetre thick}

The titles are printed on thin strip-film and stuck
on the black plate.

The printing plates can be made from the fair draw-
ings by ordinary photomechanical reproduction.

Using this method, a 1:50,000 map in four colours
(black, blue, brown and green) of a special kind known
as the “1:50,000 overseas map” can be published
within a few months of completion of the plotting.
Great care is taken in reproducing the vegetation,
which is often one of the main features in economically
under-developed areas.

Using this drafting method, thirty to forty deafts-
men can prepare about 130 sheets on the scale of
1:50,000, representing a ground area of close to 120,000
square kilometres, each year.




RECENT PROGRESS IN

CARTOGRAPHY AND INTERESTING TECHNICAL

DEVELOPMENTS IN THE UNITED STATES

submitted by the
Delegation of the United States

{The original text of this paper appeared as d

ocument B/CONTF.18/A/L.15, under the title

“Recent United States Progress and Interesting Technical Developments in Cartography ")

Cartographic Progress
TERRAIN MODELS

Mass reproduction of terrain models has become a
reality in the United States, with the adoption of the
principles of vacuum forming, ond using thermoplastic
material as a reproduction medium. Opaque white
polyviny! chloride sheets of this material are printed
Lithographically from standard press plates used %o
print paper maps. These preprinted maps are then
formed, by beat and vacuum, over & male mold, which
has been reproduced from a terrain model constructed
to correspond to the topographic detail of the map.

This new process lays greater emphasis on the
accuracy of the original model and necessitates modi-
feation of old, and development of new, techniques,
equipment and materials for model construction.
Pantograph rouiers, of Cerman design, have been
adapted to cuthing the ihree-dimensional contour
base from an acetate laminate. Low-expansion plasters
are used for casting, from this base, a step positive
mold. The landforms are developed by carving away
the step edges. From this original model, a negative
mold is cast and, from the negative, a positive mold
which is used for the forming operation. An optical
device, which permits orthographic projection of map
information on to the model surface, has been deve-
loped specifically for checking the horizontal accuracy
of the model. The voeuum-forming equipment has
also been constructed., These new processes make
possible the production of tens ‘of thousands of plastic
relief maps annually.

Grorocicar Marps

The publication of agoregate geological mapping has
progressed at an increasing rate. The primary objec-
tive of the United States geological mapping is to
provide information for exploration and development
of minerals, mineral fuels, and ground water resources,
and to provide geological maps needed in planning
and development of industzial and defence aveas.

Soin Marps

The frst organized mapping of soils in the United
Sgates began in four widely scatiered areas in 1899
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Trom that modest beginning a continuing program
has provided maps for approximately 1,647 areas
during the past fifty-five years. Soil maps are used
by planning techmicians in soil conservation districts
as o basis for sound farm and 1anch conservation plans
Tn addition, they are found to be useful 5n the organi-
zation and synthesis of research, in agriculture exten-
sion programmes, in land appraisals as bases for loans
and tax assessments, and in supplying relevant soil
information meeded by engineers in highway and air-
port construction. About 350 million seres of land
that are adequate for the above purposes have been
covered by soil mapping. There is an additional area
of 150 million acres for which maps are nearly adequate
but which will require some reworking.

In the past two years thirty-one soil survey reports,
consisting of map and text, were published, bringing
to 1,647 the total number of surveys published sines
the programme was started in 1899. Published soil
maps for this period include approximately 12 million
acres (48,568 square kilometres) of detailed survey
and approximately 14.1 million acres (57,047 square
kilometzes) of reconnaissance survey.

The United States has continued its programme for
providing adequate neutical charts to United States
merchant ships in all oceans of the world, giving
special emphasis to coverage of arens with ports having
significant volumes of United States maritime trade.
With a view to meeting more fully its obligations 1o
provide for the safe pavigation of United States vessels,
the United States extended its operations beyond its
traditional broadcast and “Notice to Mariness ” seT
vices into the fields of ice and ocean wave forecasting
Confined at present to military use, forecasting of thit
type has improved greatly as knowledge of the effect
of the many oceanographic and meteorological variable
hos increased. High-aceuracy electronic navigatiol
systems, of both governmental and commercial desigh
are being employed with increasing success to contro
new hydrographie surveys.

Arnonavrical, CHARTS

During recent years the United States has mfld
significant progress in the field of acronautical charhibl
The great expansion in avintion activities throughot
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1 world and the 1apid developments in increased
reed and range of aircraft have placed a heavy burden
a those who are responsible for production and design
i aeronautical charts and related publications. The
10st significant progress of late has been the improve-
ent of the quality of existing materials. Such
nprovements are represented by increased carto-
raphic accuracy, better porirayal of information,
ad incorporation into graphics of more complete and
seurate source information,

Maintenance continues on the following standard
aies charts, most of which afford world coverage:
World Acronautical Chart, scale 1:1,000,000
Pilotage Chart, scale 1:500,000

Aeronautical planning charts, scale 1:5,000,000
Pilol’s handbooks (eonventional)

Pilot’s handbooks {jel)

Radio faeility charts

Supplementary flight information documents

Jet flight information manuals

In order to develop a universal aeronautical chart
sies that would fulfil requirements of high-speed,
mg-range, and high-altitude aireraft for radar, celes-
al, dead reckoning, and visual navigation, extensive
ssearch was conducted by the United States during
he past two years. This has resulted in the develop-
went of the Jet Navigation Chart Sexies,

This series is being produced at a sheet size approxi-
wately 42 inches by 58.5 inches, on a Lambert con-
yrmal conic projection (except in polar areas) and is
esigned to include topographic features, names, aero-
sutical informatbion. and other information required
>r navigation of jet aircraft, These charts are so
esigned that strips of twelve inches or move in width
1zy be cut from them and used independently where
petational space is limited. Preparation of complete
orld coverage is under way.

A nuwmber of changes have been made or aze being
sade for the improvement of the V.30 aeronautical
harts. This programme is designed to meet the
pecialized needs of high-performance aircraft flying
xtreme distances at high speed, and to fulfil require-
nents of visual pilotage as well as standard and
adar navigation. The Mercator projection has been
etained for both land and water areas. The charts
how generalized contowrs and display elevation tints
n subdued colours. Information on coastal water
lepths has been included.

To fulfil certain inilitary requirements some aero-
wutical charts are being plasticized. This provides
or eontinuing use of charts which require frequent
mnotations or markings since markings made can be
asily wiped off.

GRAVIMEIRY

The United States is engaged in an extensive world-
vide gravity programme. Guavity data are being
iccumulated from all official and commerecial sources
jossible, and, as much as possible, being reduced to
1 common datum.  In this respect, as many national
mavity base stations as can be occupied are being tied

together by means of standardized quartz pendulums,
thus effectively establishing a4 basic instrument from
which to compute all world-wide gravity values.

With this same set of Instruments, many gravity
bases are heing established over the earth, from which
more extensive surveys are being conducted by gravi-
meters, thus supplying very cxtensive gravity data.
After this work has been accomplished, much more
aceurate fpuzes for the undulation of the geoid can
be determined, deviation from the wverkical can be
more assuredly established at any given place, thus
geodesy can be further refined beyond its present
accuracy.

In arveas where no specific gravity information is
available, the United States is sponsoring commercial
contracls for delermining the isostalic anomalies, in
so far as possible, by compuling average elevations
and densities 5 x5 ateas (5% 10" in the noithern
latitudes), and extrapolating fiom known gravity
stations to obtain deviation from the vertical and
undulation of the geoid over inaccessible areas.

Newly developed procedures have been adopted
to minimize temperature, magnetic, and flexure effects
in observations with the Brown pendulum apparatus.
A system of eleven pravity base stations was estab-
lished in Alaska in 1952 using abr tzansport. The
gravity range in this territory was covered by five
pendulum stations, and six additional stations were
observed with a Worden gravity meter. Six key
stations were re-observed by pendulum on calibration
line extending from Brownsville, Texas to Winnipeg,
Manitoba.

Groprsy

In 1952 the United States sponsored studies of
solar eclipses for geodetic purposes. An expedition in
Africa for this purpose in 1952 was undertaken, and
in view of the fact that the use of solar eclipse data
for geodetic information seemed feasible, another
extensive expedition was organized to study the 1954
solar eclipse -under contracts with Ohio State and
Georgetown universities. Three systems were used to
study this solar phenomena: the minimum light or
photoelectric  method, utilizing the light intensity
variation duwring the eclipse; the Bonsdorf method
whereby the solar crescent is phofographed before
and after the total eclipse; and the Lindblad method
in which a study is made of the flash spectrum just
prior to and following second and third contacts, re-
gpectively, Preliminary results indicate that the use of
solar eclipse data for geodetic purposes is highly satis-
factory. When final results have been obtained, it
is thought that the present probable error in long-
range distance and intercontinental ties will be reduced
by approximately 50 per cent, It is felt that, with
this method, a geodetic tie can be made between all
major geodetic data within about a twenty-year period.

A long-range occultation pregramme in the Pacific
ts being planned to start in 1954, This programme
will include geodetic connexions between various
islands and island groups, with an ultimate connexion
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to the Asian mainland and Tokyo datum. It should
greatly improve a serious pavigational problem in the
Pacific arising from the present inaccurate positioning
of the Loran stations. It will likewise provide aceur-
ate positions of the islands with respect to each other
and to the mainland.

The United States has been engaged in a gravity
programme that has been accumulating as much as
possible of a woild coverage of gravity observations
for geodetic purposes. The broad objectives are o
determine gravimetrically:

(1) The flattening a of the reference ellipsoid;

(2) The undulations N of the geoid;

(8) The deflection of vertical components ¢ and 7
at any point in the world;

(4} A world geodetic system by converting the
existing geodetie systems to the same system;

(5} A reduction for the triangulation base-lines from
the geoid 1o the reference ellipsoid;

(6} A correction for triangulation stations in moun-
tainous regions due to the effect of the defiection of
the vertical.

Combining the gravimetric methed with astrono-
mical observations will produce:

(1) Contral for maps at scale of 1:100,000 and at
smaller seales in areas where adequaie triangulation is not
available. The error of the control points, computed
from gravimetric-astronomic data, is of the order of
thirty to forty-five metres, which is not larger than the
drafting and reproducing 11018 of maps at 1:100,000.

{2) Distances between any points along the reference
ellipseid with an accuracy of about fifty metres,
regardless of whether they are 50 kilomeires or 10,000
kilometres apart.

(8) Geoidal distances from ellipsoidal distances.

(4} Super geodetic control points which will conirol
the accuraecy of long range triangulation.

From the existing triangulation the correct dimen-
sions for the refercnce ellipsoid can be determined.
Tor thig it is only necessary to compare the differences
{cg—ca)and (4 g—1 a} between the gravimetric-
ally and astro-geodetically computed deflections of
the vertical components ¢ g ¢ ¢ and n g 7 & at astro-
nomical points close to both ends of the triangulation
chains. If these differences are not large, the chosen
ellipsoid is satisfactory. If they differ systematically
with the distances from the initial point, it is necessary
to correct the ellipsoid until these systematic differences
disappeal

The accomplishments of the progiamime to dafe
include:

(1) Study of the various methods used in reducing
gravity anomalies and adoption of the isostatic Airy
veduction with thirty kilometies as the thickness of
the earth’s crust. However, for preliminary compu-
tations of the undulations of the geoid and deflection
of the vertical the free air reduction with condensation
corrections is being used.

(2) Accumulation of 2 vast number of gavity
observation {rom geodetic and other interested in-

stitutions, as well as oil companies and individual
scientists.

(8) Prepatation of o card catalogue of the principal
faets of all available gravity observations by one
degree sguares.

(4) Prepaiation of a card catalogue of approximately
1,000 gravity base stations.

{5) Preparation of mean gravity anomaly maps
based upon average anomalies for 10’ X 10" square.

{6) Studies on the feasibility of adapting isostatic
reductions for high-speed computing machines.

{7) Preliminary gravimetrical computation of the
deflections of the vertieal.

Cartographic Techniques
Propuction oF CoMmPIEATION MANUSCRIPYS

A method of employing a modified pull-up technique
for the production of compilation manuseripts is now
being used. Original pull-ups ate prepared as colour-
separated copies on plastics which are subsequently
photographically reduced to scale. The resulting
negatives are panelled fo a format and contacted to
vinyl bases to create “separation positives”. Bach
positive is processed by suceessive multiple exposure
to = dyed stable plastic to produce a multi-coloured
compilation manuseript. As opposed to the final inking
step required under previous methods, a considerable
time saving and a clearer manuscript are realized.

Syapen RELIEF FrROM PLASTER MopELS

Continuing developments are aimed at the achieve-
ment of a practical methed for obtaining shaded refief
negatives by photographing plaster relief models. For
this purpose a ‘bench camera " was erected.  'The
direction of collimated light reflected from the copy
onto the focal plane of the bench camera makes pos-
sible tiue and accurate rendilion of clevations. As
opposed to air brush relief drawings, this photome-
chanical product minimizes human error, eliminates
misinterpretation by air hrush artists, and results in
more uniform portrayal of terrain.

HicH-ALTITunE PHOTOGRAPHY

High-altitude photography, scale about 1:60,000, i
now being used successfully in precise sterco-plotting
instruments for compilation of some geologic maps
in western United States.

GRIDDING

A procedure has been worked out for ortlmgmphicu]!y
transferring small-mesh grids from acrial photographt
to map or manuseript bases to provide for later transfe!
of geologic or other detail from photographs to suel
bases in Heu of plokting instruments of any type.

PrOTOMECHANICAL PRODUCTION OF SPHERICAL Maw

Continuing developments are aimed at the Productim
of multi-coloured global maps with a high degiee O

108




wacy. It is expected that the objective result wiill
linate nost inocemracies inherent on  existing
erical maps.

NEGATIVE SCRIBING

‘onsiderable progress has been made in the past
years towards the development of negative engrav-
(seribing) as a cattographic media substitute for
draftig in colour separation work. This process

engraving on specially coated plastic materials has
wed more satislactory than drafting. It saves
isiderable training and operation time, without loss
quality, and, since sciibed sheets are in negative
m, eliminates the “positive to negalive " step
juired prior to reproduction. Great advencement
s also been realized in Lthe quality of coating emul-
ns, and several commercial sources of pre-coated
sets are now available. The instrument design and
velopment have generaily kept pace, and eommercial
arees of supply for all basie instrumental require-
snts are now available
Most of the development work associated with
gative scribing has occurred through its adaptation
+ the Federal Government mapping and charting
rencies. Practically all of these agencies have con-
wrted or are converting their map and chart finishing
serations from drafting to negative scribing. Some
sderal Government mapping agencies aie integrating
‘peedures applicable to the topographic mapping
cogramime as a whole. This invalves the application
! geribing techriques to direct stereomapping delinea-
ons and to field intermediary manuseript inspection
nd revision operations.

SvMBOL STANDARDIZATION

The various charting agencies of the United States
sovernment have formed commitiees whose abjective
; ithe achievement of uniform and standard carto-
aaphic symbolization on map products. This effort
s specifically aimed at the determination of common
ymbolization for naval, air and ground maps and
tharts.

Use OF AUIOGRAPH AND STEREQPLANIGRAPH

The Wild A7 Autogiaph and the Ziers C8 Stereo-
planigraph  have been introduced in aeronautical
tharting operations to complement other stereoplotting
instruments such as the Kelsh plotter, Multiplex, and
Mahan Wernstedt plotter. The high-precision insteu-
ments are used in special stereophotogrammetric ope-
rations such as stereotriangulation and accurate posi-
tion determination.

Cartographic Equipment
ER-55 PROJECIOR

The BR-55 projector was designed for use on either
the T'winplex plotter with convergent low obiique pho-
tography or the conventional Multiplex frame. Tést-

ing of this equipment indicates that it will fulfil anti-
cipated high performance standards,

VariapLe-Rario PawrosrarH

A precision variable-ratio pantograph was developed
for attachment to either the Kelsh or Multiplex instru-
mené to permit compilation at or close to the publi-
cation scale 1ather than at model seale. The reduction
that ean be obtained with the new pantograph is
continuously variable from 1.5 to 6.5 times.

Aroapt IMPROVEMENTS

Some of the most recent innovations in instrument
design have been adopted for use in modernizing the
standard telescopic alidade. The exposed, brass ver-
tical-are and its levelling bubble on the standard model
were replaced by an enclosed, optical-reading glass
circle which is automatically levelled by a pendulum
device. The old clamp and tangent screw were replaced
by an eneclosed worm-gear assembly, packed in grease,
and attached to the telescope with a friction cluteh
requiting no clamp.

STEREOTEMPLETS

Triangulation utilizing stereotemplets is a recently
developed method of achieving the horizontal scale
solutions required in photogrammetric mapping pro-
cedures. A stereotemplet is 2 composite slotted tem-
plet that is a mechanical representation of the hori-
zontal plot of a stereoscopic model. It is specifically
designed for use in conjunction with stereoscopice plot-
ting equipment and to exploit the advantages of the
stereoplotiing technique. The stereotemplet method
incorporates the precision and peomettic stiength of
the stereoplotting technique with a templet sysiem
that contributes the favourable qualities of an area
solution. This method may be of special value in
areas where the amount and distribution of existing
horizontal control are not suitable for effective sterco-
triangulation by individual flight strips.

Karn Rapiat Pravmvernic PLOTIER

The Kail 1adial planimetric plotter is a simple stereo-
scopie plotting instrument using radially instersecting
arms to determine orthographic positions of geologic
features seen on aerial photographs.

MurripLEx anD Kerss FPLOTTERS

These precise projector-type stereoplotting instru-
ments, long used in topographic mapping, are Now
being used in interpretation and orthographic plotting
of geologic features from aerial photographs.

OgpLiaue HeigHr FINDER

An oblique height finder has recently been developed
as a companion instrument to the photoatidede.  This
instrument was designed for use in determining ground
elevations in those portions of the oblique photo-
graphs nearest the fight line which cannot be deter-
mined by the photoalidade. The instrument measures
parallax of common peints in such a manner that the
parallax can be translated into differences in elevation.




MopIiFICATION OF Syerroscoric PLOTTER

A modification was effected on the stereoscopic
plotter (Kelsh gype) to provide & steveoplotting capa-
bility for trimetrogon obligque photography. The modi-
fieation inveolved major changes in the frame and a
few rminor changes in the projectors. The instiument
can be casily converted for use with vertical or con-
vergent photography.

SyrEr-pUPER DIPFER

'The Super-duper Dipper is o yecently developed
instrament for determining apparent slopes in stereo-
scopic models of vertical aerial photogiaphs.

TiLm VIEWERS

Two models of a film viewer, designed for inspeeting
and indexing, have been developed and are now in
use.  These devices werc designed specifically to be
ased with aexial cartographic photogzaphy (9" x 9"
and 9" %18") and differ from other models primarily
in the separation of the light source from the film by
o glass plates separated by a sealed air space. Six-watt,
daylight, fluorescent tubes are used as the light source
in both models. For use during indexing, the 9 x9"
model is equipped with & desk stand that places the
viewer af o conveniens angle for the operator and
permits easy rotation of the viewer through 860 degrees
for orientation with a map.

A o"xg" film viewer of the type deseribed above
has been combined with 2 commercial model densi-
someter for use as an inspection device for aerial carto-
graphic photography. The densitometer and viewer
are mounted together on a base and ihe film to be
inspected is fed through a series of rollers, first across
the Bhn viewer and then through the densitometer
and back to the take-up spool the film viewer. Since
the device is used primarily in the field, its base is
also the base of a sturdy oak chest, the top and sides
of which are easily removed when the unit is in ope-
ration.

In order to. determine differential shrinkage in
aerial photographic film, 2 direct-reading scale has
been designed. An eleven-ineh length of invar steel
has heen fashiened to permit two clear plastic inseits
to be permanently affixed within the bar. One insert
has a cross-line reticule etched on one surface, and the
second imsert is gracuated in 0.1 millimetres {or &
1.5 centimetre length. The inserts nie positioned in
the bar approximately 225 millimetres apart on cen-
sres. The inserts are flush with the bottom side to
eliminate parallax, and each insert is viewed fiom the
top threugh a magnifying device that can be folded
down when the instrument is put in its case. The
distance between the cross-line reticute and the middle
line of the graduated scale is accurately determined
and js used as the origin for film mensurements.

CHARTING PHOTOALIDADE

A new-type charting photealidade was developed,
based on the Wilson photoslidade, to afford more
accuzate and eflicient determination of ground eleva-

Hons from oblique photogiaphy. The instrument will
he usable with a greater variety of photo sizes, focal
lengths, and camera “angles. The equipment can
accommodate focal lengths of 6 to 12 inches, picture
sizes 0" % 9" and 9% 18", oriented in either direction,
with depiession angles of 0 to 90 degrees. A Wild T-1
theodolite is used for the theodolite, which is connected
to a straight edge for ruling on & manuscript.  The
print is held on a vacuumn plate. Provisions are mede
to adjust the instrument and malke rapid changes in
the set-up when using various types of photography.

VARIABLE PERSPECIIVE CAMERA

This cameia consists of 2 telecenttie system composed
of a spherical mirror thirty inches in diameter {focal
Jength 180 inches), a camela with & forty-eight-inch
focal length process lens, and a tilting easel. This
arrangement permits the accomplishment of an affline
transformation of an image by holding one dimension
fixed and recucing the other as desired. With this
equipment any type ¢t projection ecan be transformed
into any other type of projection by photo-mechnical
processes. Any Jarge chart maintenance ot compilation
programume can be accomplished with fewer highly
skilled personnel in the compilation units.

AnriaL Marrmng CAMERAS

Type T-11

The T-11 Aerial Mapping Camera is designed to
obtain aerial mapping photography for use in the
compilation of maps and chaits. It is equipped with
the 6-inch {/6.8 metrogon lens that has less than
200 microns radial distortion. Calibration eurves foi
ecach camera are available Negative number, baro-
metric altitude, mission data ecard, camein serial
number, fidueial matks and time of exposure arIc
recorded on cach negative. TFormat size is 97X"9
and fitm capacity is 890 feet of 9l-inch fibm. ¥/80
and F/11 Waterhouse stops ate available for instal-
lation on the Rapidyne shutter. The camera operates
from standard intervalometers and weighs 89 pounds
joaded with 390 feet of film.

Type KC-1

The KC-1 Acrial Mapping Cameta is designed t
obtain aerial mapping photography from which photo
grammetric measurements can be taken and utilizet
in the compilation of maps and charts. It is equippes
with the six-inch /6.3 planigon lens that has les
than 20 micron radial distortion. Calibration curve
are available for all cameras. Negative numbel
barometric altitude, mission date, calibiated foct
length, lens serial number, fiducial matks, film shrint
age markers and time of exposure aic recorded ©
¢ach exposure. Iormatb size is 0% 9" and the BB
capacity is 890 feet of 9}-inch fiilm. 17/8.0 and f
Waterhouse stops are available for installation on tl
Rapidyne shutter.

Armerarr CamEnra MouUwT, Tvre A-28

The A-28 aircraft camera mount is designed to ¢
minate effect of aircraft roll when taking vertil
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arial photographs. 1t has a - 8 degree freedom in
1e 1oll and pitch axis and stabilizes to - 80 minutes
f arc of the vertical. The mount can be rotated by
smote control in - 40 degrees of azimuth. The
rount weighs 120 pounds and is operated on 115-volt,
00 CPS power.

MoprrEDd Sarrzman RP-6 RECTIFIER

Tn order to fulfil a requitement for an instrument
o accomplish photo rectification of trimekrogon
blique photography on a production basis one Saltz-
pan RP-6 rectifier was modified. Changes to afford
weater tilt involved alterations to the casel, change
n the position and location of the negative cariier,
ind movement of the lens closer to the negative carrier.
#hile reasonably accutate yectification ean be accom-
slished with the modified instrument, the resolution
sf the rectified prints is not as good as with other
‘ectifiers.

MopiFizn Poraroin LaND CAMERA

A technique using a modified Polaroid Land camera
fhas been developed to permit accurate spacing of
flight Jines over uncharted arvess. The camera is
mounted in the aircraft in such a manner as to take
selected photos of check points on the flight line or
the adjacent flight line. The prints are developed
within the camera in less than sixty seconds. They are
used by the photo navigator as a visual aid in the
navigation of the adjeining flight line The installa-
tion weighs less than four pounds and requires no
power,

Reproduction Technique
VienerTine oF OpEN WATER AREAS

A photomechanical gechnique has been developed
for vignetting open water oreas on maps and charts
using a reproduction negative of the line drawing of
the drainage plate only. Through this technique it
is possible to show deep blue for water neavest the
shore with a gradual reduction of the intensity of the
blue tint away from shore until only white appears &
considerable distance from shore

grEp Processme Proto Cory TECHNIQUE

A step processing photo copy technique has heen
developed. Inferior photographic copy Wwas formerly
reproduced by photomechanical methods for distzi-
bution in order to preserve the maximum in definition.
A method of progressive three-step photo copying of
originals has been devised which improves definition
to the extent that it ean be reproduced successfully
by lithography.

ParNiINg oN PLASTIC

Considerable development has taken place in con-
nexion with printing on plastie media. Through the
use of celluloid inks and anti-static compound ink
driers, and modification of the press, printing on

plastic media by normal offset lithographic methods
is now possible.

Lac-Srrir METHOD

A method is under development whereby reproduc-
tion negatives of contour line drawings are exposed
on pre-coated lacquer stripping fim in the prepara-
tion of gradient tint “open window™ negatives.
A solvent eteh is utilized to clear desired contour
lines. Remoining opaque coating between jines is then
stripped off by hand. Tt is expected that this method
will reduce the art room time for preparing gradient
tint negatives to approximately 5 per cent of the time
required by conventional metheods.

ProroMECHANICAL Fiuy Revensals

In developing photomechanical film reversals, pro-
cedures have been devised to permit the direct repro-
duction of positive copy from positive originals and
negative copy from negative originals.

Orex Facep Vacuusm FrameE

A new open faced vacuum {rame which has » pliable
transpatent cover has heen substituted for glass,
which impioves contact. This, in turn, improves the
definition of fine detail The open faced frame is
used in combination with a contact screen for the
production of tints over large areas. This eliminates
the necessity of preparation by camera and improves
the quality of the finished produect.

GRAINLESS PLATES

The production and ufilization of plates which aze
not mechanically grained has proved satisfactory in
reproduction runs. Variations encountered made
advisable continuing development to establish stan-
dards for full-scale production. The grainless plates
have unlimited re-usage, print a sharper image, and
provide, a substantial cconomy by 1endering graining
operations unnecessary.

Ing Distripuriony SYSTEM FOR PrnriNg oN Prastic

The ink distribution system of the press used for
vinyl printing has been modified to reduce the ink
travel distance. The reduction of the long travel
distance, normally a requisite for ordinavry lithogra-
phic printing, was necessary for satisfactory inking
with plastic inks. It is conceivable that the develop-
ment achieved will influence future press design.

PronucTion oF KIcHED PLATES

A photolithographic process has been developed for
producing etched lines on metsal plates in conjunction
with the preparation of the step-laminate for relief
model making. Heretofore, such plates were produced
commercially by photoengraving. The new process
makes practicable the production of relief models by
military fleld units.
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Miscellaneous Mapping and Charting Equipment
OCEANOGRAPHIC INSTRUMENIS

A considerable amount of developmental work has
been expended in an effort to improve oceanographic
instrumentation. Instruments that have been devel-
oped inciude: the accelerometer wave staff, submarine
photometet, magnetic wave analyzer, microthermal
recorder, ship-borne atmospheric temperature lapse
rate indicator, and ship-boine pyreheliometer array.
Tn addition, prograpumes have heen conducted to
improve the speed and accuracy with which data are
recorded and analysed, utilizing such devices as electro-
nic counting mechanisms and magnetic tape 1ecorders.

EirorpoNic POSITION INDICATOR

Use of the clectronic position indicator system for
the control of hydrography has continued. Some basic
changes have been made in the equipment to improve
its reliability and with a view to making the ground
stations function more neatly gutomatieally.  Aeccuracy
and range remain about as in the original equipment.
However, no long runs have heen made to determine
maximum range.

Porrapie DeEriH RECORDER

An improved small portable depth recorder is under
development and should be available for use in a short
time. One field test (two weeks) showed that the
instrument is well designed and that it should meet
the requirements of a surveying instrument.

CurrENT MpETER RECORDER

To help reduce the cost of observing ecurrents and
thus make if pessible to ohtain more observations, a
current meter recorder has been developed that elimi-
nates the need for constant attention by an aperatorn
When attached to a radio eurtent meter this instrument
automatically records the velocity and dizection of the
current continuously for seven to nine days before
record tape and batteries jequire renewal. One of the
principal features is that separafe pens record time,
direction and velocity. It is operated by batteries
and may be used in a buoy oI directly on board an
anchored ship where a meter is lowered over the side.
When used in a buey, a radio can be used to monitor
its opcration. With the proper 1adio heok-up it can
also record on board ship the current signals trans-
mitted from a radio current buoy. This instrument is
4o receive its fist extensive field tests during the year
1555,

Ecio SoUNDERS

As a result of efforts of various government agencies,
private coneerns ate now producing a portable echo
sounder of very satisfactory accuracy and depend-
ability for coastal surveys Tor deep water hydro-
graphy, efforts are directed towards improved use of
existing high-power echo sounders by means of accur-
ate frequency control and scale expansion of record-
ing devices.

FrecTrical ANALOGUE COMPUTER

A new clectrical analegue computer to permit rapid
analyses of strong motion seismograph records has
heen developed.

Mapping and Charting Studies
SEISMOLOCICAL STUDIES

A new correlation between ocean swells and micro-
seisms as recorded on an ocean island has been de-
veloped and checked. Several investigators are now
using models and uttra-high-frequency waves to study
the propagation of seismic waves.

FrrICIENCY OF PHOTOGRAMMETRIC SyYsTEMS

"The United States has completed a statistical study
of C-factors? that can be expected lrom given photo-
grammetric systems ander various conditions. The
study is based on sceuracy checks of a large number
of tecently completed maps. The tesults obtained
indicate that there is ne constant C-factor value for
a given photogrammetzic system. Rather, the 1esults
are expressed in the form of probability curves.

SvsTEMATIC IHRRORS IN AEROPHOTOGRAMMETIRIC
SURVEYS

A study has been made in the United States on
systematic eITors in aerophotogrammetry. Conclu-
sions are that in aerophotogrammetric surveys there
are three general classifications of systeratic er1ors:
external eriois, instrument eIrors and personal errors
Sources of systematic errors can be detected by &
careful study of every phase of the acrophotogram-
metric system. TFurthermore, most of these errors
can be evaluated in advance, and steps can be taken
to reduee or eliminate their effects.

1 Pefined as the fying height over the contour interval.
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MEANS OF OBTAINING REGULAR SMALL-SCALE
PHOTOGRAPHIC COVERAGE

by

Institut géographique national, Paris, France

he original text of this paper appeared in French as document E/CONF.18/A/L 16, under the title “Moyens

a metire en ceuvie

pour réaliser une couverture photographique

réguliére A petite échelle dans les 1égions

dont il n'a pu encore é&tre dressé qu’une cartographic insuffisante ™).

In all terzitories where cartographic facilities are
adequate, the main effort should be directed towards
staining a complete aerial phetographic coverage in
e form of small-scale vertical photographs. Once
ympiete coverage has been obtained, it is possible:
) to make use of the photographs immediately to
eet the needs of many users (through such means
s stereoscopic interpretation of ariginal photographs
ad photopians) without having te draw the map;
)} to process the photographs by simple methods
ith a view to publishing small-scale maps {for example,
:200,000) as soon as possible; (¢} to use the photo-
raphs to prepare medium-scale and large-scale maps
mploying the most up-to-date techniques and reducing
eld work to an absolute minimum.

The value of photographic coverage of this kind
o the newer countzies cannot be overestimated. It is
ttested to by the insatiable demand for such maps
nd photographs on the part of the main technical
ervices in areas where air surveys of this type have
een made.

However, the coverage is not of great value unless
he following requirements are met:

(1} The photographs must be vertical, with not more
‘han one or two degrees of tilt;

(2) They should be stereoscopic (so that the configu-
cation of the ground can be judged and the deteil
can be interpreted};

(8) The scale must be small (to permit rapid pro-
cessing);

(4) The photographs should have high definition
(capable of enlarging at least five times);

(5) The standard of navigation of the photographic
aircraft needs to be high (straight parallel strips with
narrow lateral overlap);

(6} Bach fight should cover a fairly large regular
quadrilateral, bhounded by meridians and parallels
(not less than 80 to 100 kilometzes);

(7) The photographs must be taken with high-
precision, wide-angle mapping csmeras, preferably
using plates, so that the negatives can more readily
Ye used for the aerial triangulation which is an essential
part in the map-making process.

If the coverage is to meet these requirements, it is
necessary to have selected crews, specially trained
to catry out exacting photographic missions, and
powerful, reliable aircraft capable of operating for
long perieds at high altitudes (7,000 to 9,000 metres)
and with first-class navigational facilities. When very
large areas are to be covered, it is necessary to have
well-organized photographic uniks capable of making
full use of periods of weather favourable for photo-
graphy. A typicel unit would consist of four photo-
graphic aireraft with the following characteristics:

(1) Metal construction, permitting operation in any
latitude;

(2) Four engines, for safety during leng flights over
inhospitable terra’n far from air bases, and to give
the aircraft the necessary flight characteristics;

(8) High ceiling—about 10,000 metres—-permitting
normal operating altitudes of over §,000 metres;

(4) Operating speed close to 400 kilometres per hour;

{5) Good endurance, giving at least eight hours of
operation at 8,000 metres, and long 1ange, permitting
movement from one area to another at short notice
to make Full use of perieds suitable for photography,
which are very infrequent in some regions;

(6) Forward observation compartment with good
visibility ! for navigationel purposes;

(7) Roomy fuselage to peumit easy handling of the
cameras and magazines.

Ten mapping cameras (prelerably plate cameras)
should be carried, with enough magazines to provide
800 plates per aircraft.

At least four crews should be available, each consisting
of onc pilot, one navigator, one flight engineer, one
radio operator and one photographer. The ground
stafi should consist of three aircraft mechanics, three
Ktters, one instrument tepairer, one electrician and

t Highly trained crews like those of the National Geo-
maphical Institute are able to use visual navigation methods
{drift sights) to carry out perfectly navigated photographic
fliphts even over nnmapped and desert areas, or over
tropical forest, without radar or other aids.
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EWo photographexs.'~’ In all, this would comprise
twenty flying and ten mnon-flying personnel.  The
amount of work that a unit of this kind can do depends
on weather conditions in the tersitory to be photo-
graphed and the distance of the greas to be
photog:uphcd flom the base airfields, which musé
have a 1,600-metre runway and be capable of carrying
a weight of thirty tons.

Maximum efficiency 18 achieved for areas not more
than 400 kilometres from the base, since the fiying
tirne required to reach the area is approximately that
required for the aireralt to reach an altitude suitable
for toking photographs at 2 seale of 1:50,000 or
1:60,000. When the areas to be covered are 800 kilo-
metres away from the airfield, efciency falls by ahout
80 per cent, apart from the additionsl hazards due o
possible weather changes between the time of take-off
and of arrival over the area to be photogmphed.”
Tor practical purposes, 900 kilometres is the maximum
distance at which jaige areas can he photographed.

The National Geographical Tnstitute, which has had
considerable experience in aerial photography, has
organized its photographic flights on the lines xecom-
mended above Te give an idea of the capabilities
of units of this kind, it may be mentioned that §wo
aireraft operafing in Indochina, where weather condi-
tions are rather poor, covered 750,000 squate kilometres
at o seale of 1:40,000 in two seasons of five months each.
During 1954, two units of four four-engine aiyeraft

S ——

® This figure should be increased if it is intended to have
much photographie work dene on the spob (developing and
print-making, for example).

s Whereve: the climate is unfavourable, it is not possible
tp cover aieas Moie than 400 kilometres away from the
base aixfield.

operating successively in the aveas of Brazzaville(French
Equatosial Africa), Dakar {French West Africa), Mada-
gascar, Pouala{Cameroons). Fort Archambault (French
Equatorial Africa), Abidjan {French West Afiiea), Gao
(French West Africa), Algiers, Tamanrasset and Aoulef
{French North Africe and Sehara) covered over 2.2
million square kilomeizes at a geale of 1:50,000, Some
of the areas covercd from Douals, Rrazzaville and
Abidjan were paiticularly difficult to photograph, as
they have only a few days of good weather a year, and
some areas in the northern pait of French Equatorial
Africa were 900 kilomebres away from the nearest
base airfield.

On the basis of these results, it may be assumed that
four four-engine aireraft organized on the lines recom-
mended would be able to cover over 1.2 miliion square
Lkilometres a year on 2 scale of 1:30,000 in areas where

photographic conditions are good, such as Turkey,
Syria, lraq, Arabia, Iran, the Ganges plain and
Anstraha.

In territoiies where conditions are very unfavourable,
like the Calcutta ares and the western coast of Burma
and Malaya, it would be necessaly. if results were needed
fairly quickly, to station laige units in the area SO that
the maximum use could be made of the few days when
the weather is suitable, The photographic units would,
of cowse, only be stationed in the area during the
sesson when clear skies con be expected.

Tn areas where the difficulties are similar to those
met with in Todochina, as in Thailand, fo1 exampie,
it would probably be necessary to provide » large unit
(four aircraft) and to have the unit standing by in
the area onty during the five or gix months of the year
when conditions are most favourable {or photography-
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ISIRABILITY OF MEASURING

by
Dr. B. L.
Diyector,

{The original text
appeared as document

1 India base-line measurements were carried out
fuce gpochs. The first was between 1800 to 1825,
ng which period ten base lines were measured
1 steel chains. These were considered to be worthless
controlling principal friangulation and were supel-
:d by ten measured between 1830 and 1869 with
help of Colby compensation bars. These com-
sation bars were calibrated in terms of Standerd
A, which was brought to India in 1838, The
k of the geodetic triangulation of India was also
1¢ during this period, and the length of its sides is
-erms of the Indian foot, as defined by this standard.
ym 1080 to date, nine further base lines have been
asured with the help of invar wires standardized
sinst modern metric standards.
3teel Bar A does not fulfil the modern requirements
a national standard of length and was not made
» of in connexion with the modern base lines, although
- triangulation of India is still in terms of Indian
.t as defined by this obsolete standard.
The length of Bar A in terms of the international
stre is open to doubt. 1t was compared against the
wopean standard in 1865, and so its length can be

1 Ttem 6 (a} (ii) of the agendi.

11

of this paper, trans

A STANDARD BASE LINE IN INDIA*

Gulatee

Geodetic and Research Branch, Survey of India

mitted by the Delegation of India,
B/CONF.18/A/L.17)

expressed in terms of the imperial yard of that date.
Tn 1804, the yard was compared against the inter-
national metre and using this ratio, the following rela-

tions are obtained.
. 0.838 331 89 yard (18635 to 1894}
0 - 3 ¥
ne Indian foot 0.304 798 41 international metre
The stability of the British yard between 1865 and
1804 has, however, been suspected, and so this ratic
is by no means unimpeachable.

element of discordance between
based on Indian feet in terms
of Standard Bar A, snd the new triangulation hased
on modern metric standards which are converted to
Indian feet with the help of the above ratio.

Trurthermore, ail the base lines in India are of six or
seven miles of length, except theone in the extreme south
at Cape Comorin, which was measured in 1869/70;
it is only 1.68 miles. This was blown up to 7.685 miles
by small triangles, which would be considered quite
unorthodox these days.

Tt 35 thus desirable to

There is, thus, an
the older triangulation,

have one or two standard
base lines in India measured with the help of the
Vaisili comparafor to ensure uniform seale in the
vast network of India and adjacent countries.
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USE OF THE INTERNATIONAL MAP OF THE
WORLD SERIES IN CHINA

by

Tang-yueh Sun
Director of Higher Education, Ministry of Education

(The original text of this paper appeared as document E/CONF.18/A/L.18 under
the title “Practical Use of the C.1.M. Series in China ™)

In China, the compilation of the IMW series was
planned in 1913, ond in the period from that year till
1948 a provisional edition of the map sheets for the
whole area of China was produced; most of them should
be tevised. Though maps of such a small scale are of
little value for detailed study of land forms, hydro-
graphy, agrieuttural and industrial possibilities, they
have yet given much aid in the work of regional planning
and regional economic reconstruction of the country
during the past twenty years. For a vast country
like China needs maps that show the variety of geo-
graphical facts of a large region in 2 minimized form.
The type of map of the IMW series thus suits our
practical purposes. Innumerable special maps on scales
ranging from 1:500,000 to 1:2,000,000 were made
after the scheme of the IMW series, with more or less
modification. The most important ones are given
below.

Hwangho Map from Menzin {F {t) to the Outlet
of the River
Scale: 1:800,000
Compiler: Hwangho Monography Compilation
Commission
This map begins a$ Menzin-hsien in Honan Province

to the west, and ends at the river outlet to the east,
comprising the old delta region below Chenchow { 344)
of Honan Province and the new delta region below
Lizin (%)) of Shantung Province. On the map are
indicated hills, loessic cliffs, dikes along the river sides
and the location of dams, rapids, sandbars and other
physical features. The portion below Lizin—that is, the
new delta region—is mapped more in detail, all the more
important changes of river courses, abandoned chan-
nels, dikes, breaks in the dikes, ete., being correctly indi-
cated and noted with dates. A map of this character
—hydrography mep with topographical signs—would
render much help for the conservancy work, navigation,
highway construction and the land utilization project
of the new delta region.

Irrigation Maps
Two maps cover the drainage atea of Hwangho
valley in Suiyuan Province and Ningshia Province.

Trrigation map of Suiyuan Province:

Secale: 1:1,400,000

Compiler: Suiyuan Provincial Government
Irrigation map of Ningshia Province:

Scale: 1:600,000

Compiler : Reconstruction Department of Ningshia
Provincial Government

The major relief such as hills, sand dunes, lakes,
marshes and the major Jand-use items such as canals,
arable land, pasture, fallow land and setilements are
shown in different colours.

Map of the Outlet of the Yangize River
Secale: 1:500,000
Compiler: Whangpoo Conservancy Board

This map covers the Yangtze delta region below
Nantung-hsien (Kiangsu Province) Land forms,
water-ways, sandbars, water depth and shallows, ete,
are all shown on the map, especially in the three main
water-ways——the North Water-way, the Central Water-
way and the South Water-way. A good deal of detailed
specification is given for these. Dr. Sun Yat-sen, in
his International Development of China, emphasized the
fact that the future development of Shanghai seaport
depends to a considerable extent upon the betterment
of these three water-ways. Hence the map so designed
would surely give a better comprehension of Dir. Sun’s
project

Eeonomic Atlas of Kwanglung Proevince

Scale: 1:500,000
Compiler: Geography Department of National
Sun Yat-sen University

This atlas with twelve sheets was compiled by pro-
fessors and students of Sun Yat-sen University during
the last war, under the sponsorship of the Kwangtung
Provincial Government. In addition to these twelve
sheets, which cover the whole area of Kwangtung
Province, one separate sheet is given to each Hsien
(administrative unit) with economic data and necessary
explanations. These atlas sets showing the various
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onomic features in relation to geography would
wely render a great service to the public.

Ecopomic Ailas of South-east Szechwan
Scale: 1:2,000,000
Compiler: Economic Institute of Szechwan Pro-
vincial Bank ‘
This atlas with twelve sheets contains a good deal
the latest information as to the distribution of natural
sources as well as the modes of their exploitation.

Seil Map of South Fukien
Seale: 1:1,000,000
Compiler: Geological Survey of Fukien

Lateritic soils outerop almost everywhere in the
uthern part of Fukien Province. Their exact loca-
ms on the map suggest a 1ational utilization of these
mi-arid lands

Land-Ulilization Map of Hanchun (Hi#) Basin
Scale: 1:500,000
Compiler: Geographical Society of China

1y

In this map, particular attention has been given to
topographical influence upon soil erosion, which
already seems alarming in this region.

Detailed Geological Maps of China
Scale: 1:1,000,000
Compiler: National Geological Survey of China

These maps are made in accordance with the IMW
scheme on the same seale, 1:1,000,000 This set of
maps represents one of the great contributions of
Chinese geologists to the scientific world.

Other Mapy
Geological Map of Szechwan Provinee:
Scale: 1:500,000
Compiler: Geological Survey of Szechwan

Atlas of the Hosi (]pg) Region and Sinkiang

Province :
Scale: 1:500,000
Compiler: Geographical Tnstitute of National

Central University




PROGRESS OF CARTOGRAPHIC WORK IN CHINA

by
Dy. Tsao-Mo
Ministry of Interior

(The original text of this paper, submitted by the Delegation of China, appeared in document
/CONF.18/A/L.19, under the title “ Communications received from the Chinese Delegation”)

The science of cartography was developed eatly
in China. Nearly 1,700 years ago, Pei Hsin {AD
294.278) worked out and established cartographic
principles and made a map of the whole of China.
Erwin Raisz, author of General Cartography, has said,
«(artography was flourishing in China when it was
at its lowest ebb in Europe during the Middle Ages”.
In 1681, China began to adopt astronomical triangu-
lation methods to make o more detailed map of China,
which was completed in 1718. The map made then
certainly was not accurate enough ecompared with
today's work by means of highly developed scientifie
methods, but it was a tremendous achievement then,
not only in respect of China but in respect of the whole
world,  The length of each degree of the are of the
meridian, with the variations of the height of latitude,
was also discovered during the astronomical trian-
gulation survey for the compilation of the map of
China. This was indeed the first discovery by means
of practical observation that proved Newton's theory
that the earth is an oblate ellipsoid.

China, since 1895, has been planning a project for
mapping China on a large scale and for training mapping
persormel. In 1910 geodetic and topographic surveys
of its provinces were started. Owing to the extent of
China’s territory, an enormous amount of work was
required; 1:50,000 topographic maps of about one-third
of the area have been completed. In addision, planning
for the map of the world en the millionth scale was
started in 1918, and the provisional edition was finished
in 1947.

GEoDETIC SURVEYING

China began geodetic surveying in 1910 fiom the
porthern part of China, then extended towards the
south-west and north-west, working from the east.
The instruments and methods used for the surveying
have been described elsewhere! The Bessel spheroid
was first used for geodetic computation, and in 1930
the Hayford spheroid was sntroduced. 1t was the

* Dr. Tsao-Mo, “Preliminary Repott on Geodetic Work
in China since 19007, paper presented to the Fifth Pacific
Seience Congress, Victoria and Vancouver, B. C., Canada,
1033, and “General Report on_the Progress of Surveys in
China ™, paper presented to the Tifth International Congress
of Surveyors, London, 1934

first international spheroid used in Asia. The Hayford
spheroid is more suitable for the figure of the earth
in the area of China, according to computations of the
deflection of the vertical made by the writer.

In 1934, the writer discussed and designed with
Dr. Y. Vaisals plans for construction of a comparator
for the geodetic survey of China; this was completed
the following year. There were more than one hundred
Bilby steel towers from 20 to 180 feel high used in
triangulation observation at a certain time. Methods
of geodetic computation and adjustment used were
according to the international specifications.

Astronomic Determination

The main instruments used in observation were
50 to 70 millimetre Meyde broken-telescope transits
provided with impersonal micrometer. The 45-degree
astiolebe (geodetic and small type} and 060-degree
astrolabe attached to the Wild theodolite were used
for second-order observation, The results obtained
were as follows:

(1) 78 fizst-order stations, with p.e. 4- 001 second,
-4 0.09 second, 4- 0.18 second longitude, latitude, and
azimuth, respectively.

(2) 590 second-oxder stations, with p.e. 4 003
second, - 0.25 second, 4 0.2 second of longitude,
latitude and azimuth, 1espectively.

Measurement of Base Lines

The 24-metre and 25-metre invar wires were used
to measure first-order and second-order base lines; the
£otal number measured was as follows:

(1) 22 first-order base lines, with average P&
4 0.76 millimetre per kilometre

(2) 20 second-order base lines, with average p.e
4- 1 millimetre per kilometre

(3) 358 third-order base lines

Triangulation
rild T8 and T2 theodolites, the Ceodetic Tavestock
and the Otto Fennel precise theodolite {United State
Coast and Geodetic Survey type) were used with th
most satisfactory results for observation of first-oxde
and second-order triangulation. The number of poin’
determined in different provinces were as follows:
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1) First-order stations, 930 points, with p.e. & 0.6
:ond per observed direction.
2) Second-order stations, 9,142 points, with p.e.
1.0 second
'8) Third-order and fourth-order stations, 62,857
ints

Precise Levelling

Among the eight main tide stations set along the coast

China, the Kangmun tide observatory, with con-
uous automatic recording for over ten years, is a
ttion of level datum with which all the levellings are
anected. ‘The elevations ahove mean sea level for the
ole of China are referred to this datum.

The Wild and Watts precise instruments used for
relling gave most satisfactory results. Up to the
esent the total length of the precise and second-order
relling run is as follows:

(1) Precise levelling, total length 29,688 kilometres
both directions, with p.e. -~ 0.01 millimetre-+- 0.05
llimetre per kilometre

(2) Second-order levelling, total length 56,252 kilo-
stres in both directions, with p.e. = 1.7 millimetres
1 kilometre

ToroaraPHIC MAPPING

The topographic map sheels were made on two
[ferent scales:

Skeels compleled
‘Topographic maps on the seale 1:50,000 .... 8,115
Topographic maps on Lthe scale 1:100,000 ... 5,520

IntErNATIONAL Mae or 1HE WoRLD ON
g Mizpiontr Scare (IMW)

~ After the founding of the Central Bureau, Inter-
national Map of the World on the Millionth Scale,
the Chinese Government first planned to make the
provisional edition from the 1:100,000 maps. Com-
pilation of TMW sheets was started in 1981 In the
first few years thereatter only 20 per cent of the IMW
sheets covering the areas of China were published in
provisional editions, By 1047, however, provisional
editions of all (MW sheets covering China had been
published. Most of them should be revised conti-
nuously.

Regarding the existing specifications, there are certain
points which may need to be modified to suit the
conditions of different nations.

SUGGESTIONS

As a means of furthering the comgplelion of the
international map of the world on the millionth scale,
I would, in addition to uniform specifications, suggest
that it would be advisable:

{1} To measure the standard base line with the
Viisali comparator;

(2) To use the airborne electronic deviee for mapping
and connecting the remote controls between countries
and outlying islands,
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THE FIGURE OF THE EARTH FR

OM MEASUREMENTS IN CHINA

by
Dr. Tsao-Mo

(The original text of this paper, submitted by the Delegation of China, appeared in document

T/CONT 18/A[L.19, under the title

The first-order astronomic and peodetic operations
in the eastern and central parts of China were casried
out before 1037 under the wiiter’s direction. These
niiangulation systems covering the area extended over
a range from latitude 28 degrees north to 34 degrees
north and from longitude 114 degrees east to 122
deprees cast. The Nanking station, which is the

« Communications received from the Chinese Delegntion”)

piimary International Wireless Longitude station, has
heen adopted as a provisional geodetic datum for these
pperations.

In the preliminary investigation of the figure of the
earth by the aren Tnethod from the deflection of the
vertical in these systems 2 number of observation
equations have been formed, as shown in table 6:

Table 5. Observation Equations, from Seven Stations
('_}1',,.
Station (o) () fa} mn) (10,000¢) " ‘
Latitude
Foveeno oo — 1.000 — 0.001 4 0000 - 0040+ 1.811 = DM
Ch........ =— 1,000 — 0.020 - 0104 4 0587 4.044 = DM
Sh...o.... — 1.000 4 0.028 -0 115 — 0.620 4 2.88L = DM
% ........ =— 1.000 4 002 4 0.080 - 0.501 4+ 2.084 = DM
B0 ovw s = 0.997 4- 0,007 4 0.080 4 0.484 4 3.505 = DM
N — 0.999 4 0.043 4 0.192 <+ 1.009 Ao 46 = DM
8 — 1.000 —g.0z2 4 0021 + 015+ 1.966 = DM
Longitude
T o nanns ™ 0.001 — 0 .849 4 0.003 4 0 004 4 0.004 8.29% = Dp
Ch .ovunn = 0.012 - 0. 804 + 0.082 4 0.065 4 0.059 4 6080 = Dp
Sh....... + 0015 — 0828 -~ 0.035 - 0.075 —-0.067 — 1.553 == Dp
L ..ve.... 4 0,015 - 0BG2 4 p.027  -- 0.083  — 0.075 — 0.716 = Dp
So ... ... - 0080 - 0.861 0.028 — 0214 — 0.303 -— 3132 = Dp
N ooeeiann 4 0.024 — 0877 4 0080 - 0138 -— 0123 —0.013 = Dp
8. o 0.014 - 0851 + 0007 +0 orz 4+ 0.085 -— 0771 = Dp
Azimuth
T ........ — 0.003 4 0.604 4 0.00¢ 0.004 4+ 2.527 = Dp
Ch .oo.vo. — O 047 4 1,684 4+ 0 065 4 0.059 —11.845 = Pp
Sho e 0048 & 1.511 - 0.075 — 0 067 — 0.350 = Dp
oo F 0.060 4 1,670 — o.083 — 0.075 4 5.840 = Dp
(27 JN 4 0.154 4 1.6868 -— 0.214 -~ 0.193 4. 9.820 = Dp
W ooniene 0.105 4 1.764  — 0.138 — 0.124 4 1.510 = Dp
S5 — 0.050 4 1.0613 4+ 0.072 - 0.065 —3.320 == Dp

The normal equations thus
equations are shown in table 6.

formed in the usual way from the sbove observation




Table 6.

Normal Equations

(563)

(%) () (=) (19,000¢%)
— 7. 040 e .088 4 0.318 0.468 - 2.283 —18.600 = O
- . 058 — 5.181 — 0.106 G.319 -4 0.285 — 4083 = O
4+ 0.318 wen 0 106 18 078 0.619 — 0.499 446,467 = O
vee (). 4GB + 0.319 — 0. 619 0.251 + 0.591 + 0.657 = O
— 2.288 4 0.285 — 0.499 e .591 — 2. 578 A 7.906 == O

The values of the unknowns derived from the
solution are given as follows:

(@) = 2.459 seconds (o) = 2.66 seconds
{A} = 1.119 seconds (a) = —B438 metres
(¢%) = -—0.000081

Applying the corrections (z) and (¢*) to Hayford 1909
values, and converting the results into the more common
form of expression, the following values expressing
the figure and size of the carth are obtained:

Equatorial radins 6,877,855 - 12 metres

Reciprocal of flattening. . 297.4 4 03

Polar semidiameter ..., . 6,856,479 metres

ConcLusIons

As the topographic deflections with isostatic com-
pensation have not yet been taken into account, both

values of the equaterial radius and the polar semi-
dizmeter zre shorter than the corresponding values
derived from the Hayford spheroid.

Although the dimensions of the earth are derived
fiom the observed deflections of the vertical in a limited
area in China, they approach quite closely those of
the Iayford spheroid. Hence the Hayford spheroid
adopted for the computations of geodetic measurements
in China is probably the most satisfactory one.

More determinations of the figure of the earth from
geodetic and gravity measurements in other parts
of the areas of China should be made, and the topo-
graphic deflections with isostatic compensation con-
sidered. As a matter of fact, resulis of measurements
in the south-western part of China are now being
computed.
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SPECIFICATIONS GOVERNING THE PUBLICATION
OF THE INTERNATIONAL MAP OF THE WORLD
ON THE MILLIONTH SCALE

This document? contained the resolutions adopted by the Second Imterna-
tional Conference for the International Map of the World on the Millionth Seale,
held in Pais in December 1918, and also resolutions adopted by the International
Commission of the Map of the World on the Millionth Scale at a meeting in London
in July 1928. The official text in English and in French of the resolutions of the
former can be found in the “Comptes rendus des séances de la deuxiéme Confé-
rence internationale”? pages 108 to 127. 'The resclutions of the International
Commission may be found in the Central Bureauw's publication Carle du monde
e millioniéme, rapport de 1928 % pages 43 to 48.

! The original text was issued as document T/CONK.18{ AL 20
2 Published in Paris, 1814
3 London, 1920




INTERNATIONAL MAP OF THE WORLD ON THE MILLIONTH SCALE:
MAP SHEET INDEX FOR JAPAN:

¥

(+73
27
an
18 &
150
183"

e

g

1

b\ Wy
x Hcanwsmogo‘ SIMUSYUTO  im
/] :
w [
/oS L
OTOMAR} BTDROHUZIMA A7SIMUSRUZIMA L

w . / ; S\"‘\ -2 y/,?a‘jjrﬁ
/f‘“"‘/ S 1w

mbﬁﬁ'ir‘e\f NEMURG K

o ) )
< S c\ / j
RYDZYLUMN KEIZYD , KANAZAWA g SENDAI J
Rt [

S
(/ﬁ;{g%éﬁ@yg%&:@;m |

SEISIN

o
[

KAGOSIMA TORISIMA H

Prid

L

TAIROKL éﬁAHA O0ASAWARAZIMA G
:1‘/ o .
HOKOTO M?AINAN

Ll » I

RN

20!

50 51 52 s3 B4 55 56 57

1 Jssued as Ef/CONTIB/A/L.21 under the title “Carte internationale du monde au 1.000.000°". Sulsnitted by
he delegation of Japan .

Egﬁ;'

Skt

Y

v




FACILITIES FOR STUDYING NEW DEVELOPMENTS
submitted by the

Delegation of Burma

The original text of this paper appeared as document E/CONT 18/A/L-22, under the title “Facilities for the
Lesser Developed Countries to Study New Developments in the Neighbouring Peveloped Countries Whenever

Opportunity Azises "}

One of the main reasons for inadequate mapping
of the world listed by the United Nations Committee
of Experts on Cartography is “Lack of exchange of
experience and of the interchange of information,
not so much s between the more highly developed countries
themselves, but rather a5 between these and the lesser
developed couniries ™! Jlere we have a statement fo
the very point!

Unfortunately, if seems the general rule that the
more highly developed countries should be well-
informed on one another’s techniques and achievements,
while the lesser developed countries’ lot is to remain
practically in a state of stagnation or at best, to lag
behind, in this respect. Tn many cases, they have to
content themselves with old, obsolete or uneconomical
methods.  This is largely responsible for the present
unbalanced situation in surveys and mapping.

Another contiibutory cause of the prevailing situation
mentioned by the learned committee is “lack of tech-
nical know-how"?* The provision of facilities for
studying new developments in more developed countries
will prove 4 powerful weapon to dounteract this lack
of technical knowledge.

T United Nations, Modern Cartography @ Base Maps Jor
JWorld Needs, page 9. Ttalies suppled.
= Ihid.

Tt is important to note that the personnel detailed
for such tasks of study should not be beginners requiring
basic training in the rudiments of surveying, as this
involves long academic courses and conseguently
considerable expenditure. On the contrary, they
should be competent persens who have already had
complete training and who will be able to comprehend
and to apply these new developments after coming
in direct contact with them. Tor instance, they might
be permitted to be present at new tests or experiments,
such as the recent Canadian experiments on the appli-
cation of the radar profile to photogmmmetr-ic mapping.
These visits to other countries would normally be of
short duration.

Such constructive assistance would also be conducive
to the adoption and practice of uniform international
cartographic standards.

An outstanding advaniage resulting from this close
international co-operation would be the possibility
of employing identical methods of surveying in houndary
disputes, which would constitute a substantial step
in the solution of this complex and controversisl
problem.

Finally, the sum total of all these benefits cannod
but express itself in better understanding and better
relutions between the various countries of the world.
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RECENT PROGRESS IN BURMA
submitted by the

Delegation
(The original text of this paper appeared
the title

of the Burma Survey Department
be reviewed against the war as back-
f the fact that the couniry was a
. front and a twice fought-over battlefield, com-
y ravaged during this period of devastation.
we have suffered serious setbacks—loss of
ical personnel, instruments and equipment, maps
control data, as well as destruction of control
s, The Department has consequently been forced
o uphill work, labouring against heavy odds,
ding acute financial stringency.
iefly, activities so far can be outlined as indicated
e following sections.

PEOQIESS
necessarily
d, in view ©

TorPOGRAPHICAL SURVEY

we main problem is revision of existing maps,
gh proportion of which have become out of date.
rress in this work is impeded owing chiefly to lack
unds and to the continued employment of the
nal ground methods, Parts of the Shan States
¢ been thus covered. It is anticipated that this
vy task will be expedited by application of photo-
ametric  methods shorily, when more plotting
ruments are received and more personnel have been
ned in this line.

CADASIRAL SURVEY

Ne are faced with the colossal task of replacing
huge volume of cadastral maps that were destroyed
lost during the war, which means in effect a complete
urvey of the areas concerned. The total area
npleted so far (including some new surveys) exceeds
1,000 acres.
Here again, it is hoped to increase production by
:ans of photogrammetry as soon as feasible. We are
1ch impressed by the recent experiments in Burope,
tably the Beltrum Re-Allotment Survey in the
stherlands, and the test surveys carried out in Austria
d Switzerland, These have produced remarkable
sults, furnishing convineing proof of the value of
sotogrammetry for cadastral surveys.

Wxria-DEPARTMENTAL SURVEYS

collaneous surveys for other depart-
Government, for state govemments,

This includes mis
rents of the Union

of Burma

as document B/CONT . 18/A/L.23, urider

“Rrief Statement on Recent Progress in Burma ")

the armed forees and others. The demands for these,
especially large-scale maps for various engineering
projects, are increasing rapidly. The urgency of these
demands eventually led to the establishment, litfle
mote than a year ago, of 2 separate Aerial Survey
Department under the Ministry of National Planning,
for the specific purpose of making such project surveys
in order to speed up the vast development programmes
of the country.

PHOTOGRAMMETRY

Very tecently the above-mentioned Aerial Survey
Department was amalgamated with the Survey Depart-
ment, and has been functioning since as its Photogram-
metric Division, its scope of aotivities being no longer
restricted to project surveys, but covering all fields of
surveying.

heen done for several projects
Maps were plotted for the Saingdin
ect, for rallway construction work and
housing schemes, and for irrigation projects, on seales
ranging from 1:5,000 to 1:10,000. Full ground control
was provided in all cases.

Special mapping has
in the country.

hydroelectric proj

1n addition, aerial photamosaics have been compiled
of some areas near Rangoon for town and country
planning, and of some cantonment areas, proposed
industrial areas and the coal-fields in Kalewa. Mosnics
have also been prepated for road location in two places.
An important item in hond is the compilation of
mosaics of the flood valley area of the Irrawaddy
River for the Irrawaddy Planning Project.

Aijr photographs have also been used for interpretation
in geology, forestry and soil science, in a number of
areas considered to possess potentialities for develop-
ment of economic resources.

Furthermore, magnetometer Surveys, consisting of
§,200 linear miles of magnetiec profiles, have been carried
out and are presently being compiled into jso-magnetic
maps. These maps are considered to be of inestimable

aid in peological and mineral resources studies.

A small number of officers who have been specially
trained abroad in photogrammetry, assisted by a few
foreign technicians, form the nucleus of the orga-
pization. The training of techniecal personnel, which
is at present our

heaviest responsibility, is receiving
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attention, but considerable increase in strength of
staff will be necessary to waintain standards of pro-
ductive capacity.

In conclusion, it is emphasized that the Burma
Survey Department is fully alive to the possibilities
and jmportance of photogrammetry.

Consequently

it is our aim to adopt photogrammetric technigues
(including spatial triangulation) as = repular, standard
practice, to the maximum possible extent. But, as
already indicated, qualified technical personnel and
funds will be the limiting factors in the implementation
of our plans.




ISTABLISHMENT OF AN INTER-GOVERNMENTAL CARTOGRAPHIC
ORGANIZATION

submitted by the
Delegation of Burma

original text of this paper appeared

ol an Inter-governmental Cartographic Organization to work out

as document IL/CONF.18/A/L.24, under the title “The Establishment

Uniform International Cartographic

Standards and to give the Necessary Aid to Less Developed Countries, as Done by Other Inter-governmental
Organizations, so that the Survey of the World May Be Fxpedited™)

_is indeed a sad situation that, notwithstanding {a)
increasingly wide recognition of the universal need
maps, and {b) the great advance in knowledge in
ous fields of cartography, vast areas of the earth

remain unsurveyed or inadequately surveyed.
rould be superfluous to dwell at length on the need
expediting the survey of the world, as we are all
edited representatives of various cartographie
itutions or eclse have some connexion with such
itutions, and hence appreciate this point only too
i Suffice it to say that maps are vitally essential
almost every aspect of modern living; and the
elopment of the economic resources of the world
rapidly becoming more and more dependent on
urate maps.

r various spheres such as agriculture and food
duction, health and education, we have found
jualities in the world, necessitating the creation of
spgovernmental organizations to assist, and to meet
specific needs of the deficient oz less developed coun-
15, as these have been termed. The outcome of this
;ation has been the emergence of such international
-anizations as the International Labour Organisation,
od and Agriculture Organization, United Nations
ueational, Secientific and Cultural Organization,
nld Health Organization and Tnternal Civil Aviation
ganization, all of which have ‘as their ultimate aim
: raising of the living standards of the peoples.
rtography is no gxception; in this respect we find
pe countries less advanced than others. It is a
ilknown faect in cartographic circles that there are
Il countries in the world where no primary system
peodetically fixed control points exists  We therefore
» a very strong need for an inter-gover nmental carto-
aphic organization, even as there is for the other
ternational organizations mentioned above, which
ould provide neccssary assistance and facilities %o
able such less developed countries to carry out and
aintain cartographic activities on as high a level as
wssible.

One of the root causes responsible for the paucity
mapping mentioned by the United Nations Committee

of Hxperts on Cartography in their report,! dated

April 1949, is the absence of an international carto-
graphic organization. We quote from page 9 of the
repork:

“Lack of & qualified international organization,
to which recourse could be had for adviee and
assistance”.

This directly envisages the creation of an inter-govern-
mental cartographic organization.

Another of the reasons given by the Cammittee for
“this astonishing situation” in the world is:

“}.ack of technieal know-how, of equipment, and
of the personnel necessary™.*

What better answer could there be to this than the
setting up of an international organization?

The Committce of Bxperts goes on to give yet
another reason for the prevailing unsatisfactory
situation and that is the “lack of appreciation by
national governments of the fundamental need for
maps and of the wide nature of the public services
rendered by them™?® This unfortunate want of
appreciation, which so heavily obstructs progress in
surveying and conseguently in the implementation of all
developmental projects, can best be 1emedied by esta-
blishment of an international organization. The exis-
tence of such an organization in itself will pgo far
towards enlightenment; its effect would he analogous
to that of the World Health Organization in the field
of health.

Still another reason put forward by the Committee
is “lack of budgetary ability to provide funds for
mapping, the benefits of which are mostly long-term,
cumulative and indirect, rather than immediate and
direct” ® In such cases, an international organization
will prove to be a boon, similar to the International
Labour Organization, Food and Agriculture Orga-
nization, World Health Organisation and International
Civil Aviation Organization.

t United Nations, [odern Cartography : Base Maps for
World Needs, page 9.
2 Idem.
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Turthermore, such an organization would be the most
effective medium to establish uniform international
cartographic standards applicable to mapping through-
out the world, and bring to the whole would an inter-
national mapping language, where scoles, projections,
symbols, nomenclature and precision standards would
be identical in all countiies The International Civil
Aviation Organization has already done this for aero-
nautical charts, but, strangely enough, the maps on
which these charts are based vary widely in scale,
in standards of aceuracy, and in fact in almost every
item of cartographic practice.

The International Map of the World on the Millionth
Seale (IMW) was the frst step in inter national carto-
graphy, and after some forty years the workd is by no
meons completely covered with these maps, which
in themselves are of varying standards and widely
different characteristics.

It may be pointed out that the Pan American
Tnstitute of Geography and History through one of
its committees is endeavouring to arrive at a certain
measure of standardization in the maps of the westein
hemisphere.

At present the avaiiable maps of the world are of
various scales, degrees of accuracy, gize and format,
and there is no broad and aniversal base for the deli-
neation of the world's eConomic Iesources. Standard
maps would give the peoples of the earth a common
medium in which to express the physical features of
each country and on which to plen its economie life.

The value of proper maps and charts to the various
specialized agencies and international orgapizations
cannot be over-emphasized. The work of these
organizations would be greatly facilitated and aceeler-
ated by cartographic standardization, resulting in
increased efficiency.

It is probably easier and more useful to achieve
uniformity in smali-scale maps, topographical and
geographical; and it would be in them that uniform
mapping and cartographic practices would, if estab-
lished, be most effective.

The proposed cartographic organization could effect
standardization in respeet of the following:

{a) Projection;

(b} Scales;

(c) Accuracy;

{d) Symbols;

(e) Lettering;

{/) Size of sheets.

Seandardization is likely to arouse a certain amount
of opposition in almost all countries. In each country
certain systems of scales, symbois and other cario-
graphic representation have become hallowed by
convention, and the change will, in many instances,
cause considerable inconvenience, partieutarly during
the transitional period; but such apparent disadvantages
will pale into insignificance when it is realized that the
altimate effect tends towards concord and harmony,
both national and international.
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CENTRAL RESEARCH ORGANIZATION
submitted by the

Delegation of Burma

te original text of this paper appeared as document E/CONF.18/A/L.25, under the title “Questions Reiating
10 o Central Research Organization or Office Whete Problems Can Be Referred and from Which Up-to-date
Information about Various Instruments May Be Obtained™)}

Phe need is growing steadily for a central inter-
tional organization to which problems can be referred
d from which data on newer instruments can be
tained. This is a result of the ever-increasing
mand for maps and charts of all types, both in
veloped and in under-developed countries,

The functions of the proposed research organization
ould include collection and collation from various

tional cartographic organizations of detailed and

-to-date reports on all developments. The benefit

this knowledge should then be at the disposal of all
ember countries. Similar date should be gathered
om manufzcturers of instruments. Any new develop-
ents should be evaluated by the research organization.

This office would thus be a central source of infor-
ation and advice for the solution of problems, and
source of data in regard to methods and instruments
hich can be employed to the best advantage in a
articular case.

We would suggest that this arganization be established
o lines similar to the Kuropean Organization for
ixperimental Photogrammetric Research, which has
s headquarters in Delft, Netherlands, and maintains
lose collaboration with the International Training
tentre for Aerial Survey. The difference between the
wo is that the proposed central research office would
e a fully international organization, and with a much
vider scope, including in its sphere of activities all
ields of cartography.

The atm of the proposed official inter-governmental
yrganization would be to speed up eartographic pro-

duction effectively, with an increase in accuracy and
quality where desizable. To this end it should seek
to remove obstacles to progress, and increase productive
capacity of existing mapping organizations.

We have seen that experimental research by indi-
vidual institutes or agencies, though of high intrinsic
value, is by itself of little worth when improvement
of cartographic production in the world as a whole,
or even in one region of the world, is the desideratum.
This is due to its limited scope.

This is particularly true of photogrammetry. Results
obtained so far have been considered as fragmentary;
and progress has not been in proportion to the vast
mapping needs of the world.

Accordingly, the new organization’s main activity
would be the co-ordination of experimental work
carried out in various countries, and the collecting
of results of this work, which as far as passible should
provide sufficient data for ctatistical treatment, so that
conclusions may be drawn therefrom. Special attention
needs to be paid to photogrammetr ie metheds, in view
of the 1apidly increasing importance of modern photo-
grammetry.

Tt would furthermore be necessary to publish eom-
municafions and scientific reports in an official review
of the organization.

Sueh =an organization would foster mutual co-
operation, give added impetus to surveys, and inciease
the efficiency of cartographic institutions the world
over.
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ANNEX

Rules of Procedure?

1. REPAESENFATION AND CREDENTIALS

Rule 1

Tach Stnte participating in the Conference shalt be
represented by an acoredited representative. Tf more than
one representative i appointed, one of them shall be desig-
nated as the head of the delegation. Each delegation
may also include such alternate representatives and advi-
sers as may be required.

Rule 2

The ecredentials of representatives, alternate represen-
tatives and advisers shall be submitted to the Rxecutive
Secretary, if possible not later than twenty-four hourts
after the opening of the Conference. The credentials shall
be issued cither by the Head of the State or Government
or by the Minister for Foreign Affairs.

Rule 3

The President and the Vice-Presidents of the Conference
shall examine the credentials and report upon them 1o the
Conference without delay.

Rule 4

Pending the decision of the Conference upon the report
on credentials, the representatives, alternate representa-
{ives and advisers ghall be entitled provisionally to he
seated in the Conference.

I1. AGENDA

Rule 5
The list of items set forth by the Reeretariat * and com-
municated io the Governments invited to the Conference
by the Secrelary-General of the United Nations shall form
the provisional agenda for the Conference. Any member
of the Conference may propose any item for inclusion in
the provisional agenda.

I111. OQFFICERS

Itule 6

a President, two Viee-Presi-
among the representatives
the Conlerence.

The Conference shall elect
dents and a Rapporteur from
of the States participating in

Rule 7

The President shail preside over the plenaty meetings
of the Conference. He shall not vote but may designate
another member of his delegation to vole in his place.

o

' The provisionol sules of procedure for the Conference
were issued as document 1E/CONFE. 18/

* Tn document T/CONTF 181

Rule 8

¥ the President is absent from @ mecting or any patt
thereof, o Viee-President designated by him sholl preside.
A Vice-President acting as President shall have the same
powers and duties as the President.

TV. SECRETARIAT

Rule 8

The Ewxecutive Secretary of the Conference appoin'éed
by the Secretary-General of the United Nations shall set
in that capaeity in all meetings of the Conference. He may
appoint & deputy to inke his place at any meeting.

Rule 10

The Execuiive Secretary or his representative may at
any meeting make either oral or writien staternents con-
cerning mny question under consideration.

Rule 11

The Executive Secretary shall provide and direct sucl
staff as is required by the Conference. He shall be 1¢
sponsible for making oll necessary arrangements for meet
ings and generally shall perform afl other work which th
Conference may require.

V. ConNDuCrt OF BUSINESS

Rule 12

A'he mejority of the members of the Conference she
constitute a quorum.

Rule 13

1n sddition to exercising the powers conferred upon hi
clsewhere by these rules, the President shall declare t
opening and closing of each plenary meeting of the Conf
ence, sholl direct the discussion ol such meetings, acec
the Tight to spesk, put questions to the vote and annout
decisions,  He shall rule on polats of order and, subj
to these tules of procedure, shall have complete cont
over the proceedings.

Rule 14

in the course of the discussic
propose to the Conference the closure of the list of speal
or the closure of the debate. He may also propose

suspension or the adjournment of the meeting or the adjo
ment of the debate on the item under discussion. e !
also call a speaker to order if his remarks are not Teler
{o the matter under discussion. ’

The President may,

Rule 16

The President, in the excreise of his funections, TeI
under the authority of the Conference.
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Rule 16

ring the discussion on any matter
at any time raise a point of order,
r shall be immediately decided by 1
rdance with the rules of procedure.

nallenged by any representative it shall be immedi-
y put to the vote of the Conference for decision and it
| stand unless overruled® A representative yaising a
i of order may not speak on the substance of the
ter under diseussion.

a representative
and the point of
he President in
If the decision

Bule 17

f any matter a representative
y move the adjournment of the debate on the item
ler discussion. Any such mnotion shall have priority.
addition to the proposer of the motion, one represen-
ve shall be allowed to speak in favour of, and one repre-
tative against, the motion.

wring the discussion o

Rule 18

debate, the President may
aounce the list of speakers and with the consent of the
afevence declare the list closed. The President may,
wever, accord the Tight af reply to any member if, in

opinion, 2 speech delivered after he Thas declared
: list closed mukes this desirable. When the debate

an item is concluded hecause there are Ro other
pakers, the President shall declare the dehate cloged.
ch closure shall have the same effect as olosure by the
neent of the Conlerence. )

Juring the course of the

Rule 19

The President shall tale the sense of the Conference on
motion for closure. If the Conference is in favour of the
osure, the President shall declare the debate closed.

Rule 20
The Conference may limit the time allowed for each

seaker.
Rule 21

Proposals and amendments shall nermally be intro-
uced in writing and hended to the Hxecutive Secretary
f the Conference, who shall circulnte copies to the dele-
ations. As 2 general Tule no proposal shall be discussed
w put to the volte at any meeting of the Conference unless
wopies of it have been circulated to all delegations nof
ater than the day preceding the meeting. The President
nay, however, permit the diseussion and consideration of
ymendments or motions as to procedure even though these
ymendments or motions have not been cireulated or have
only heen circulated the same day.

Rule 22

A motion may be withdiawn by its proposer it any time
before voting on it has commenged, provided that the
motion has not been amended. A motion which has thus
heen withdrawn may be reintroduced by any representative.

Rule 23

When a proposal has heen adopted ot rejected, it may
not be considered unless the Conference, by a two-thirds
‘majotity of the representatives present and voting, s0
decides, Permission to speak on the motion to reconsider
shall be accorded only to two speakers opposing the motion,
after which it shall be imme

diately put to the vote.

1 Gee rule 24,

VOoTiNG

VI

Rule 24

ed at the Conference shall have
one vote, and the decisions of the Conference shell be made
by a majority of the representatives of States participating
in the Conference present and voting.

Fach State represent

Rule 25

rules, the phrase “represents-
tives present and voting” means representatives present
and easting an affirmative 0¥ negative vote. Represen-
tatives who abstain from vating shail be considered as
not voting.

Trar the purpose of these

Rule 26

Phe Conference shall normally v
but any representative may reques
sholl be taken in the Fnglish alphabetical order of the
names of the delegations at the Conference, beginning with
the delegation whose name is drawn by lot by the President.

Ru!:_z 27

announced the beginning of the
hail interrupt the vote exeept
exion with the actusl conduct
of voting, Explanations of their votes by representatives
muy, however, be permitted by the President either before
or after the voting. The President may limit the fime to
be allowed for such explanation.

ote by show of hands,
t a roll-call. A roll-call

After the President has
vote, no representative s
on a point of order in conn

Rule 28

at the request of & represcnta‘tivc,
1 or an amendment to the vote
the text resuiting from the series
he vote as a whole.

The Conference may,
decide to pult a proposs
in parts. If this is done
of votes shall be put to t

Rule 29

VWhen an smendment js moved toa proposal, the amend-
ment shall be vated on fixst. When two or more amend-
ments are moved to a proposal, the Conference shall first
vate on the amendment furthest removed in substance
from the original proposal and then on the smendment
next furthest removed therefrom, and so on, watil all the
amendments shall be put to the vote. When, however,
the adoption of one amendment necessarily implies the
rejection of another amendment, the latter amendment
shall not be put to the vote. If one or more amendments
are adepted, the amended proposal shall then he voted
upon. A motion is considered an amendment 10 4 proposal
if it merely adds to, deletes from ox revises part of that
proposal.

Rule 30

If two or mare proposals relate to the same gquestion,
the Conference shall, unless it decides otherwise, vote on
the proposals in the order in which they have been sub-
mitted. The Conference may, after each vote on a proposal,
decide whether to vote on the next proposal.

Rule 31
Al eclections shall be decided by secret ballot unless
otherwise decided by the Conference.
Rule 32

ong person or one delepati
in the first ballot th
1 be teken, which sha

on is to be elected,
& majority required,
1l be restricted

If, when
no eandidate obtains
s second ballot sha
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to the two eandidates obtaining the largest number of
votes. 11 in the second ballot the votes are equally divided,
the President shall decide between the candidotes by
drawing lois. :

In the case of o tie in the first batlot among the candi-
dates obtaining the second largest number of voles, &
special ballot shall be held for the puzpose of reducing the
number of candidates to two. In the case of a tic among
three or more candidates obtaining the largest number
of votes, a second ballot shall be held; if o tie results
among more than two candidates, the number shall be
reduced 1o two by lot.

Rule 33

If & vote is equally divided upon matters other than
elections, a second vote shall be taken after an adjourn-
ment of the meeting for fifteen minutes. If this vote also
results in equality, the proposal shall be regarded as rejected.

VII. LANGUAGES

Rule 34

English and Frepch shall bhe the working lsnguages
of the Conference.

Rule 35

Speeches made in either of the working languages shell
be interpreted into the other working language. Speeches
made in any one of the official Jangunges of the United
Nations shall be interpreted into the two working languages.

VIII. RECcorDs
Rule 36

Summary records of the plenary meetings of the Confer-
ence shall be kept by the Secretariat in the working lan-
guages. They shall be sent as soon as possible to al repre-
sentatives, who shall inform the Secretariat within three

working days alter the circulation of the summary records
of any changes they wish to have made. Any disagree-
ment concerning such changes shall be rzferred to the
President of the Conference for decision.

IX. Puppiciaiy oF MEEIINGS

Rule 37

The plenary meetings of the Conference and the meet-
ings of its committees shali be held in public unless the body
concerned decides that exceptional circumstances require
that o poarticular meeting be held in private.

X. CoMMITTEES

Rule 38

The Conference may establish such commitiees as may
be necessary for the performance of its funetions. Ttems
relsting to the same category of subjecis may be relerred
to the commitiee dealing with that eatepgory of subjects
Committees shall not introduce any item on their own
initiative.

Rule 39

Bach committee shall eleet its own Chairman, Viee-
Chairman and Rapporteur.

Rule 40

So far as they are applicable, the rules of procedure of
the Conference shall apply to the proceedings of the com-
mitiees. A commiitee may dispense with certain language
interpretations.

X1 AMENDMENIS

Rule 41

These rules of procedure may be amended by a decision
of the Conference.




International Co-operation on Cartography?

The Economic and Social Couneil,

Having before i1 the report of the Seerclary-General
ntitled  “Ynternational Co-operation on Carlography " »
nid the report of the United Nations Regional Cartogra-
hie Conference for Asia and the Far Eagt,

BRecognizing the importance of accurate and reliable cax-
dgraphie information, more especially in connexion with
onomic development projects,

Noting the results of the Secretary-General's consultations
ith Governments ang appropriate  inter-governmental
‘ganizations on the adoplion of a standard method of
riting geographical names on maps, and on means for
rmpletion of the International Map of the World on the
illionth scale,

L Commends the Conference for the work achieved;

Draws the attention of Governments of Member States

3. Recommends that those regional economic Corumis-
ns which think it desirable tonsider the question of
ablishing cartographic committees for the purpose of
iodie consultation mong their members;

Resolution 600 (XXI)
E/2823, Add. i1 and 2.

E/CONT.18/6 (United Nationg publications,

snles
1her: 1955 1.29)
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4. Requests the Secretary-General

{a) To draft, in co-operation with interested international
organizations and such experts as he may wish to eonsult
within the limits of budgetary availability, the general
{fromework of a programme looking towards maximum
international uniformity in the writing of geographical
narmnes, to submit it (g Governments of States Members of
of the Uniled Nations or members of the specialized agencies
for their comments, and to report to the Council at a
subsequent session;

(b} To prepare,
draft amendments to the existing specifications of the
International Map of scale designed
to allow the preatest possible flexibility, bearing in mind
the need to maintain both the World Aeronautical Chart
series of the International Civil Aviation Organization and
the International Map, to submit the draft amendments
to Governments of Member States concerned for their
comments, and to report to the Couneil at a subsequent
session;

8. Invites Governments of Member States to comment
on the propesals and recommendations of the Secretary-
General mentioned in baragraph 4 above;

6. Further request the Secretary-Genersl to take the
necessary steps to convene in 1958 in Tokyo a second
regional cartographic conference for Asia and the Par
East, including the Dreparation of a provisional agenda
and the sending of invitations to Governments of States
Members of the United Nations or members of the specig-
lized agencies, and to the specialized agencies and other
inter-governmental arganizations.
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Trejor Hermanos Apanado 1313 Sam Iost

cupA
La Casa Belgs René de Smedi. O Reilly 455
Havana

CIECHOSLOVAKIA
Ceskoslovensky Spisovalel, MNarodnt Trida 9
Mracue |

EMMARIC
Messrs. Einar Munbogaard, Lad . Norregade
6, Cortnniacen

DOMINICAN REPUBLIC
Libreris  Dominicana, Calle Mercedes 4%
Apartade 656 Cwpao TruisLLo

ECUADOR
Librerla Cientlfica Biruno Moritz Casilla 152,
GuaraguiL; and at Quito.

EGYPT
Librairis “ La Rensistapce d Egypre ™. 9
Shuria Adly Pasha, Cairo

EL SALVADOR
Manuck Navas y Cia, ™ La Casa del Libro
Barato ™. I* Avenida Sur 37. 5aM Sawvapon

FINLAND
Adateeminen Kirjakouppa 2 Heskuskow
Husiver,

FRANCE
Editions A I'cdone. |3 rue Soufilet. Paniy Ve

GERMANY
R. Eiscnschinitdi. Kafscrstrasse 49. Frame-
FURT{MAIN,

Buchbandiung Elwert & Meurer, Haupte
strasse 101, BzaLn-ScHbRERenG.

Alezandes Horn, Spicgelgasse G WILSDADEN,
W.E. Saarbach, G.m.b.H., Avslznd-Zeitungs.
handet, Geerrodensiensse 16, Covogre E.

GREECE
Kaulfmann Bookshop, 28 Siadinn Street
ATYHENS.

GUATEMALA
Soctedad Eoond

Fi iera, Edf. Briz,
Do, 207, 6 Av. 1431 Zona | GUATEMALA
Cary.

HAITE
Max Boucheresu, Librairie ™ A ln Caravelle =,
Bolie posisfe F1-1. Pout-au-Puunce
HONDURAS

Libreria Panamericana. Calle de ln Fueare
TLGUCIGALEA
HONG KONG
Swindon Book Cu.. 2§ Naothan Road, Kow-
L

ICELAND
Dokaverzlua Siglusar Eymundsonnar. Austar-
sucti 18, Reyrzavie.
INDIA
Qrient  Longmans,  Catcursa.  Homeay,
Mapaas and Niw Do,
Oxford Hook & Statentry Company, Scindia
House, New DeLni, and at CALCUTTA.
1%, Varadachary & Co . 8 Linghi Chetty Strect.
Mabnras E
INDOMNESIA
Injasaa Pembangunun, Gunung Sahar 84,
Deavanta.
AN
“ Guity ™, 482 av. Ferdows, Teutaan
TRA G .
Mackenzic's Bookshop, Bookscllers and
Stationers. BAGHDAD
ISRAEL
Blumsiein's Bookstores, Lud. 335 Alienby
Rosd, P.OT 415 Tee Aviv,
ITALY
Libreris Commissionacia Sansani Vis Gino
Cappani 26, FLORENCE
JAPAN
Muruzen Co . Ltd. 6 Tori-Nichome. Nihon
bashi, PO B, 605, Torve Ceniral.
JORDAN !
Joseph & Bahous & Company DarU1-Kotwb,
PO, Dok 86, Askar .
LEBANCON
Litraicie Universclic. Betur
LIRERIA *
Mr, Jacob Momole Komars Gurly and
Froat Streels, Monnovia,
LUXEMBOURG
Libraicie }. Schummers, Place Guiliause.
LuxcMuounG.
MEXICO
Editorial Hermes. S A Jgnacio Mariseat 41,
Mrxiea, DLF,
NETHERLANGY
M. V. Martinus Nijhell, Lange Voorheut 9.
TFur Hacur,
HNEW ZEALAND
The United Notdons Astociztion of New
Zealand. G P QL 18 WeELLINGTDN

NOAWAY
Johan Grundt Tanum Forlap. Kr Augusisgr
Ta. QsLo
PAKISTAN
Thomas & Thomas, Fort Menslon. Frere
fload, Kanacin,
Publishees United, L1k, 176 Anarkali, Lasong
The Pakistzn Co-operative ook Socicty,
150 Govi. New parket, Azimpura Dacca,
East Pakistan. and 8t Currragons,
PANAMA
Fo5é Menéadez, Agensia Ieiernacional de
Publicacienes Plaza de Arsngo, Parana
PARAGUAY
Apencin de Librerfas de Salvador Nizan
Calle Ple, Franco 1943 Asuncidn
PERLS
Libzerin Internacional det Peru. 5.4 Cosills
1437, Lmay and of Aneguura
PiILIPPINES
Alemar's Book Stnce. 740 Rizal Avenuc
MaNtza, .
PORTUGAL
Livenrin  Rodsigues. Rua Aurés  156-188
Lispon,
SINGAPORE
The City Bookstare, Ltd,, Winchiester House
Coliyer Quay. SiNGarane
SPAIN .
Lisrerfa José Bosch. Romds Universidad 17
Bancriona,
Librerla Mundi-Prense. Lagasea 30, Maonn
SWEDEN
C. E. Fritze's Kung! Hovbokhands! Freds.
gatan 2, STockHOLM 16
SWITZERLAND
Libsaitie Payot, S A, I me de Dourg
LAusarng; and a1 Basce, fianc, GeNZva
MonTrzux, NLucHatty, Vovey, Zunici
Librairic Hans Raunhardi. Kirghgasse §7
Zemick L
SYRIA
Libreirle universelis. Damascts
THAILAND
Pramuan Mit Lwd, 55, 37, 59 Chukeawat
Road, Wat Tuk, Fancuog.
TURKEY
Librajrie Tachedts, 469 Estikfa} Caddesi
BEYOGLU IsTANDUL.
UNION OF SOUTH AFRICA
Van Schaik's Bookstore {(Pty ), P.O Box 724
PREIORIA,
UNITED KINGROM
H.M. Stmioncry Office, P.O. Box 569, Lo
poN S5E1; and ot H.M.S5.0, Shops in
Lonbor,  BELFAST, BIRMNGHAM, BrisTOL
CaroiFr, Epmpuntit and MANCHESTER
UNITED STATES OF AMERICA
tnternatlonal Documents Serviee. Columlsa
Untversity Prest, 2960 Bhrosdway Now Yone
URUGUAY
Oficina de Repseseniovidn de  Ediiorindes,
Prof. Hértor ¢"Eha. 1B de Jutio 1333, Palocie
Diaz, Monvovipio
YEMEZUELA
Librerin del Este, Av. Mirnnda 52 Eof
GALIPAN, CARAGAT
VIETMNAM
Librairie Albert Portait, 185.193 ree Catinar
SaiGon,
YUGOSLAVIA
Drzavno Preduzece, Jugoslovanska Knjiga.
Teraxije 2711, Pescnapr.
Cankars Endowment (Cankarjéva Zalorba)
Livsusasia (Stavenia),

Xl §6
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