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Briefly about Mongolia

Location: in the Central
Asia.

Territory: 1,564,116 km2
/after Iran and 19t
place of the word/
Population: 3 million
12014/

Capital city:
Ulaanbaatar

Official language:
Mongolian

Religion: Buddha
Currency: Tugrug
Political system:
Parliamentary type of
governance

Located at an average
altitude of 1,580 meters.
Highest point: Cold
mountain Altai Tavan
Bogd / sea above 4,374
m /
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Brief history Mongolian Geodetic Network

The Mongolian triangulation, gravity and
eveling networks were connected to Russian
nigher order /class/ triangulation, gravity and
eveling network points.
Network measurement and adjustment were
carried out by Russian specialists in 1940-1960.
The height system of Mongolia tied to Baltic sea

level.

Regional Commitee of United Nations

U N -G G l M—AP Global Geospatial Information Management

for Asia and the Pacific




Isl Geodetic definition:

- Datum: Pulkovo1942

- Ellipsoid: Krassovsky

- Projection: Gauss-Kruger

Longitude of origin: 87, 93, 99, 105, 111, 117
Latitude of origin: O

False Easting: 500000.0

False Northing: O

Scale factor: 1.0

- Height system: Baltic sea level
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Triangulation network of Mongolia

Laplacian points

— Baselines

Triangulation chain
14 Triangulation classes

= 1st class triangulation
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Gravity network

LEGEND:

g:f Gravimetric datum

i . ; 2nd order Gravimetric network points
0 Ist order Gravimetric network points
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Height network
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Capital city of Mongolia

2nd class levelling lines 139305 Length of 2nd class levelling lines

e 20 cluss levelling lines for Ist order 48185 Length of 3rd class levelling lines

Gravity network points heighting
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Upgraded using GPS technology

Mongolian GPS network - Monref97 was
established in 1997-1998, which has been
densified in 2003-2006 as four different sub-
networks in Agriculture, Western, Hangay
and Gobi-Eastern regions.
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GPS network of Mongolia /Monref97/

LEGEND: LEGEND:

uLel  Gravity network points : f GPS permanent station

. . 3 A ; G
A cas Triangulation network points Fixed stations in the network
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Densification of Monref97 network

In 2004
28 /180/ points

In 2003
40 /216/ points

In 2006

In 2005 62 /265/ points

29 /180/ points
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Geodetic definition:

— Ellipsoid WGS84

— Datum WGS84

— Projection UTM

— False Northing 0.0

— False Easting 500000.0

— Latitude of origin 00 00 00.0N

— Longitude of origin /Zone/45. 87 00 00.0 E /84-90/
46. 93 00 00.0 E /90-96/
47. 99 00 00.0 E /96-102/
48. 10500 00.0 E /102-108/
49. 111 00 00.0 E /108-114/
50. 117 00 00.0 E /114-120/
C“\— Scale factor at central meridian 0.9996
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Transformation between Pulkovo1942 and

WGS84 coordinate system
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has been calculated
using 130 points’ data
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Transformation parameter accuracy for zone

calculation
Zone No

No Data 46 | 47 | 48 | 49 | 50

Transformation parameters calculated 1n 2005
1. Used points for 7 8 28 6 8

transformation

2. RMS /m/ 0,95 2,59 1,07 1,79 1,63
3. Weighted mean /m/ | 1,45 3,67 1,14 3,10 2,31

Transformation parameters calculated in 2008
1. Used points 13 18 40 23 21
2. RMS /m/ 2,33 2,16 1,44 1,83 1,53
3. Weighted mean /m/ | 2,80 2,38 1,52 2,01 1,67
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MOHTOJ YJICHIH 3ACTIH IT'A3PBIH
TOLDEO 0

2009 orn 1 Qyrss, Yyiaasbaarap
capsH 28-HE egep Hyraap 25 " xom

TleogesuEs conbunon, eEnep
Tycrargfgy H3IHC3H TOIrToiangoor
‘ bariiax wyxad ‘

I'eogesn, 3ypar 3yHHE Tyxad XyyaHEE 5.2.1-57 3aacHNI' YEHO3CIISH
Mopron Yracwr 3acraiar raspaac TOI'TOOX Eb: .

1. Momros YJCHH FHyTar HNSBCI'SPDHHH XSMEISFRY XHATODs®: 6ajraa

G Ove rn me nt reopesuiy GaApnayneE CY/IRISHEE X3MEKHEAT, OONOBCPYY/IANTAH AXHIIL OJOH

yJICcEH reome3HdE YWGS5-84” conbnnisr, GEOPHER CYHIX35HY BanTads
TBHETHCHAE TOITONHOOI', TOM, XJYHE Macmrabur 6afdp 3yAHE 3yparyianyg
O2/IXHHEE XOHIJIOH MEepKaTopsH “UTM” TyCrargdr Xx3psrnsx 6badxaap

Decree No. 25 of Forweyras.

2. Morros YJCHH I'€0He3HHH E}sx?pnamm 605108 eEBOPHAH CYy/IES3I'33pD

TONOPXOHIOTACON HII'YYHOHAT “GPS”-mH TEeXHOJOI'H AaNHIJIAE MHHIYHIIE,

2009 VIICNE TPHAHDYIAAOEED  CYJIRSSHEHE - LO3TVVOHEH  CouORLIET YRSB4

TOI'TONIOOEN TOXOPXOHIOX axsir 2012 orp barraar AYYCrax apra XoMmE>53
\ ) aBaxsz' 3aM, T3ZB3p, Oapmnra, xor OaAryyrnanrsie caBg X.bBarTyiaran

Jaanracyras.

3. reopgesmis coubpnorn, ©HHOP, TYCIarHiH HSILCSH TOITONIOOT
XOpATXYyYASX3Y maaprarnax 3apprsr. EH7a Oyp YJACHH TOCeBT @mycra:x
CaHXYyXYYISX apra XoMx22 asaxsir Casrgis cadgn C.Fasphgorr, 3amM,
Tr25B3p, OGapaara, xov OGadryyaanrTed cadyg X.barrTynra Hapr o yypsr

bonarocyram.

4. DHIXYYy TOI'TOOMNH 1 JyTrIszp IVHAHED X3p3TIXyyrasXx 6aarrsna
AXVIBIT XaHI'acHsl YHACSH n33p 2009 omm 5 pgyraap capas l-EEd epgpeec
MepAyyZA3X  apra XOMEDD aBaxsIr 3am, . T55B5p, 6apunra, xor
bagryyaanres cadyg X.Farryarang yyp3r bonrocyrai. :

-
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F 13akfy, a'q:)bzsp, Gapuira, xom
SaHPyyaanTEE cany X.BATTY/IT'A
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Transferred to a new epoch

By
g
I'A3PBIH XAPHUJILIAA,
I'EOJIE3H, 3YPAT" 3YHH I'A3PBIH JIAPI'bIH
TYIHAAJ
2014 ons A copun ZOope wresn A/ 222 S

Conbuunbib apuHr 6atnax Tyxai

( \ “3acruitH raspblH areHTnaruitH apx 3yiH BaianbiH Tyxail Xyynb'-uitH 8 Ayraap
3yinuitH 8.4 pax xacar, leopean, sypar 3yiiH Tyxait Xyynuith 5.5.1 pax 3aant, laspbiH

ALAGaC Of 2014 Order Aapreii 2014 oHel 1 pyrasp capbiH 24-Huit empwith  A/24  pyrasp Tywaanaap

BaitryynaracaH AXJibiH XaCTUiiH XyprbiH TSMABINAN, BOANOrLIH A3 30BRenuiiH XyprbiH

N 0. A/ll 2 D ef| N | N g e pOC h TIMAIINANUIAT TYC TYC YHAICNIH TYLIAAX Hb:

1. MoHron ynceiH 3acruiti raspbid 2009 oHbl 25 Ayraap Torroonoop 6artnaracad

to use ITR F2008 O conbuunbiH HArACaH TorTonuooHa 2005 oHbl 01 Ayrasp capbiH 01-HWiA efpwitH 3puH

6yxuit ITRF2008 conbuuonsir X3MXUN, 3yparnanbii axung alumrnacyrail.
2. ConbwunbiH 3puHr GaTnyyncaTaii xonborayynaH cypranunaH TaHuynax
\ ) axnbir 2014 oHbl 5 Ayraap capbiH 15-Huii AO0TOp 30XMX XXYPMbIH Aaryy 30XWOH
Gaiiryynaxeir [a3pbiH yaupanarsii anba /P.anxysr/-Hp paanracyrai.
3. 1997 oHooc xoilw 6aiiryyncaH GNSS-uitH Tynryyp GonoH 3yparnanbiH
CYMK33HWA  TarwmTran  Gogonteir ITRF2008, 2005 3pUHA  TYWALSTIK  KaTanoruir

GatnyynaH, mepayynaxuiir Feogean, 3ypar 3yiH xanTac /B.OTron6asp/-T gaanracyraii.

i M A XYPSNLATAM
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Mongolian updated Geodetic Control
Network
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4 = Legend
Control Network /A order/ 42 points
Basic Network /B order/ 309 points
Sub Network /C order/ 181 points

‘ ‘: !. "\ All points transferred to new epoch
v
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Establishment of D order network /Mapping
network/

Before 2014 - 3760 points (Don’t transferred to new epoch)
‘ ‘:!! .\ 2014-2015 - 265 points (Transferred to new epoch)
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GNSS Reference Stations
/ICORS/
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Establishment of First order Levelling Network
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The Second order Levelling Network
re-measurement
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The Mongolian Geoid height model

a0

45

a0 a5 100 105 110 115 120
Airborn, satellite and ground gravity data for Geoid height model development
Accuracy: 16 cm for whole country

éh 2-5 cm in capital city
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Challenges

« Human resources
 Technology
 Budget
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Related challenges
with human resources

d
e
l7]

- Lack of qualified personnel,
For example: Since 2014 in the local branches of
Geodesy and Cartography created position of officer
In charge of geodesy, but as of today, only 4
provinces are working professional people.

- Lack of research scientists,

- The poor quality of university education

- Absence of strategic plan for systematic
development of human resources,
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Related challenges for
Il technology

« Don't have a geodetic origin point for all type Geodetic
Control Networks,

* No regular re-measurement /updates/ of national
geodetic control network,

* We don't have an unified control points: one control point
can not carry variety of information, such as latitude,
longitude, height, gravity.

 GNSS permanent station operations do not meet
International standards as inadequate use of the station.

« Gravimetric measurement is neglected last few decades,
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The works planned for the
2 coming years

Capacity building:

* Universities’ geodesy teaching staff's training \professional
development\ by government budget in developed
countries,

* to increase the number of bachelor, master and doctoral
students in Geodesy and Cartography studying in
developed countries

* short and long-term training of governmental, non-
governmental organizations and the private sector
professionals
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The works planned for the
coming years

Techniques and technologies, legal environment improvement:

« "Act on Geodesy and Cartography" is revising and have to be
approved,

« Government policy on Geodesy and Cartography is developed as a
draft,

* To establish a origin point by regular participation in International GNSS
observation campaign, which will be used for 3 type of geodetic network
(for horizontal, for vertical and for gravity),

« The horizontal network transformation into the unified coordinate
system, have to complete,

« Establishment and computation of First Order Height network, have to
complete,

 To improve accuracy of the Mongolian Geoid height model.
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The works planned for the
2 coming years

Budget and financial matters:

« To increase national and international investment in
geodetic and mapping activities

 To implement a projects /activities/ in geodesy and
cartography by concession contract
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Activities planned for the
Il future

Build an experimental research center for advanced
technology implementation.

« Geodetic metrology laboratories and collation area
complete fittings by equipment, that meet international
standards and test certification standards,

« To establish a ground station to receive and send
satellite data.

« To involve into foreign scientific research and
Implement projects and programs.
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THANK YOU FOR YOUR
ATTENTION
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