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The Geographic Names Information System is an automated system designed
to be the official geographical names depository of the United States of
America and to serve as a topoaymic research tocl. The computer-based
system meets a broad spectrum of information and program needs including
the naticnal standardizatioa of geographical names and furthering the
efforts of the National Mapping Program. The purpose of the paper is to
describe the changes in philosophy, methodclogy, and procedures during the

past five years, and to comment on the future direction of development

and application of the Geographic Names Informatiocn System.

INTRODUCTION
The need for an efficient means of processing domestic geographical names
had been a2pparent since the mid-1950's. The concept of a ceuntralized
sutomated names processing system for domestic names in the United States
began to crystallize about 1970. By 1974 initial data base planning,
softwa&a and hardware sealection, and prototype compilation of the names
in one State were complete. Development of the Geographic Names
Information System (GNIS) may be described by examining four separate but
related areas: data gathering and encoding, nature of the data, hardware

and sofiware, and training and products.
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DATA GATHERING AND ENCODING
The initial phileosophy for identification of names to be gathered for a
computer-based fila limited the types or categories of names to be
included to only the names within the purview of the United States Board
on Geographic Names (USBGN). This limited compilation meant that,
generally, only physical features and certaia cultural or manmade
featuras were included. Names bestowed by organizations with
administrative responsibility were not within the purview of the USBGN
and, therefore, were not included in the compilation of the prototype
file. Completion of the prototype file was followed by a period of
analysis and discussion among toponymists.
By the early 1970's, thers was general agreemen: that 2 centralized
automated system should be developed to house a national ;eégraphical
names depository, and the range of possible applications should not be
constricted by arbitrary data-gathering techaiques. The Unitaed States
Geoclogical Survey (USGS), in cooperstion with USBGN, approved the concept
of the national names depository and in 1976 began systemetic compilation

of toponymic data.

The scale of the task required long-range planning. Encoding names from
éhc large-scale topographic maps of USGS was determined to be the most
efficient means of establishing the National Geographic Names Data Base,
the largest of four data bases in GNIS. From 1976 through 1981 meost of
the names found on the approximately 55,000 topographic maps of the

United States were identified, encoded, and added to the data base. Some
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categories of names were excluded because more complete sources wers
available in digital form from other Federal agencies. This iaitial

compilation effort is referred to as FPhase 1.

The second phase of compilation, termad Phase II, was begun in late

1981. Only about 50 percent of the known names are shown on USGS
topographic maps; therefore, additicnal sources were to be checked during
this second phase of data gathering. The original purpose of Phase II
was to identify names that were not shown on USGS topographic maps butb
were published on other Federal maps and were used in documents. Even
after an examination of these materials, it was kaown that the data base
was 3till incomplete with respect to other known published names. AL
this point (1982), in order to meet the demands of the user community and
to satisfy the regquirements of public law 242-80 (U.S. Congress, 1947),
the Phase II requirements were changed to include additional materials.
These additional materials included maps and documents of the various
States of the United States as wnll/as noangovernmental sources of maps
and texts that degcribe names. Additionally, because of requests from
the user community, historical documents were also included. After the
second phase of compilation is completed, most all published categories

of named features will be present except rcads and highways.

The need for file completeness as well as accomplisment of the task in a
reasonable time required a magnitude of effort beyond the means of the
GNIS staff. Discussions with various toponymists an& State officials led
to the implementation of a program whereby interested State agencies and
universities would assist in Phase II compilation of their respective

State’s geographical names file. Formalization of this program led to
/IQ.
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contractual agreements for compiling names in support of the National
Geographic Names Data Base. This Phase II compilation is baing.danc in
sach State in accordance with the methodology and procedures established
and set forth in The National Geographic Names Data Base: Phase II
Ingtcuctions (Orth and Payne, 1984). After completion of this second
phase of compilation of a State, the USGS publishes the State volume as
part of the National Gazettesr of éhi United States of America (USGS,
1982) in cooperation with USRGN.
NATURE OF THE DATA
The nature and cellection procedures of the data base have evolved and
expanded during the pas: . years to accommodate the growing applications
and needs of GNIS users. Originally, categories of information
asscciated with names were mainly locative in naturs «nd were coded in
some cases for eventual interchange amoang the digital-data user
comunity. To this end, the first phase of compilation included the
following categories of data:
© entity name -~ the single name reference of a particular
feature
o type of feature - a broad grouping of features with similar
attrcibutes primarily for purposes of data base search and
retrieval
o first-order civil subdivision - the counties or county
‘aquivalents in which tha featurs is located, represented as

a five-digit code for digital data interchange
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geographical coordinates - the location of the feature by
latitude and longitude, represented to degreas, minutes, and

seconds

topographic map - the topographic maps on which the feature
is shown, represented as a four~-digit code for inventory aand
digital data exchange

elevation ~ elevations published on the maps for named

features

Evolution of the data base over the past 5 years centered on enhancing

existing categories of data for publication purposes and on the addition

of certain categories of information based oa specific user requests and

application requirements. Categories enhanced for publication and

increased user friendliness include:

Q

Q

first-order ecivil division - the name of cagh eivil divisien
to supplement the five-digit code

topographic map - the names of the topographic maps on which
sach feature is located to supplement the map code

slevation - elevations for most features

The categories added because of user-application requirements include:

0 variant names - any other name (spelling or form) by which a

f.ntgre wag known in the past or may be curreatly known,
recorded and cross-referenced to the primary or official name
public land survey system reference - the roctingulat grid
vaference of the public land survey system in the United

States whers applicable
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o federal status - names listed as official by USBGN, official
by an administrative or;anization; or unofficial because

they are not within the purview of USBGN

0 size - the size of the feature (length, brcadth,'arna)

0 name origin and etymology ~ the history of the feature and
its name origin (if time permits during data compilation)

o0 administrative responsibility - when applicable, the
organization that has administrative responsiblity for the
featurs and its name

© - pepulation -~ population figures for incorporated places

0 2zip code - the Zoning Improvement Plan (ZIP) postal code
asgzociated with populated placas to facilitate data
interchange and for integrating names data with other data
bases

o bibliographic code -~ a code that identifies the published

source in which the name was found.

Undoubtedly, user application requirements will demand additional data
categories in the future. The software that manages the data base easily
accommedates ﬁnturnl evolution and expansion of data requirements, and
any software enhancements or replacement will retain this vital
characteristiec. |

TEAINING AND PRODUCTS
The initial standard product derived from Phase I of GNIS was aa

alphabeticel listing of geographical names within a State. It was also

/l..
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possible :o generate specialized listings and to rearrange the order of
the data. All listings during the first phase of compilation were batch
generated (the request or rzetrieval had to be submitted intc a queue for

group processiag by the computer).

In 1981, a major advancement in GNIS was achieved. Interactive access or
real time capabilities were implemented. These new capabilities meant
that the USGS geographic names staff could use 2 computer terminal
located in their office to initiate retrieval gquestions and immediate;y'
display geographical name information. Over the next 3 years,
interactive access capabilities wers enhanced to include simultanecus
user access to the same file, remote printiang capsadility, and an
electronic user-tracking system. Of special significance was the ability
to access the data base from any mejor city in the United States or
Canada through a local telephone number. From other cities, a toll free
aumber was made available.

Since 1982 standard GNIS products have been available on microfiche and
magnetic tapes. Also, paper listings have been upgraded from standard
computer printouts to high-quality laser-printed, bound preliminary
gazetteears. Recent improvements include the capability éf providing

information on floppy or soft diskettes for use with personal computers.

During the initial compilation period of the data base, the USGS
established the National Cartographic Informetion Center for the purpose

of distributing cartographic, geographic, and other similar informatioa.

[oes



BE/CONF.79/L.16
English
Page 9

The cesponsibility for distribution of GNIS-related products natursally

fell to that office, freeing GNIS personnal to concentrate on compilation

and developmental research.
Effective distribution of GNIS-related information dapends on the ability

of information specialists to analyze toponymic requests, retrieve
information from the data base, and format appropriate raports for
distribution. Software previously had ycoa developed to permit the
generation of standard preducts, but tr;ining of p;rsonnol was Tequired
in toponymic analysis and problem solving to allow the production of
specialized reportis.

A 3-day formal training course was begum in 1983 to train information
specialists at various USGS offices in analysis of toponymie roénests,
interactive data retrieval, data manipulation, and repor:t generatioa.
Information personnsl now procoss'tho majority o!_public reaguests, with
only occasional complez requests and problems referred to the GNIS staff
:o: resolution. The training is supplemented by The Gaeographic Names
Information System: Data Users Guide 6 (USGS, 1985). USGS information
spceiilists are kept awars of changes and enhancements to GNIS through an
elactronic message and status system available through the GNIS menu

system.

SOFTWARE AND HARDWARE
In esteblishing the automated names system, one of the first decisions to
be made was whether to develop a data base Ranagement system designed
specifically for a toponymic data base or to obtain a general system with

most of the required features. The former cption was very costly and
/ooo
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would require coasiderable time for research aad development. The latter
option was less costly and could be immediately implemented. A general
text handling system was found to meet virtually all of the data

retrieval and manipulation requirements, and the beginning of the

automated names system was established in 1972. The data management
system selected operates in a mainframe computer eavironment. There have
been minimel changes in the hardware configuration since implementation,
and these were mainly to take advantage of techaical advances. The data

base and retrieval software still reside in a mainframe environment.

The addition of data categories, enhanced user services, and more
efficient means of data handling have required the development of
ancillary computer programs. All of the existing additicnal software
packages and programs developed over the past 5 years in support of user
services are available to GNIS information specialists through one menu
of options. The information specialists may solve problems
interactively, format reports, sencéatn GNIS data on magnetic tape, check
GNIS file status and system messages, cancel errors, and view an
electronic GNIS user's guide. When soft diskettes containing GNIS data
are approved for sale and distribution, the ability to generate them will

be added as an option of the menu.

The viability and success of any data base reguires a program of
aaintenance. Such & program has been in place for the National
Geographic Names Data Base for the past 3 years. 1Ian 1984, the USGS
tegional mapping centers were provided with softwars that allowed data

entry and telecommunication of data to the GNIS staff in Reston,

/0..
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Virginia. The data were thea checked for syntax and adhereace to poliecy
and procedures before entry into the data base. The advent of personal
computers has rendered that software obsolete, and the GNIS staff has,
within the past few months, cbnpleted a data input program that cperates
in a personal computer environment. The program allows rapid data input
as well as erroc checking, eliminating many data input errors and theredy
enhancing data base integrity. This software is available to cooperators
assisting in Phase II compilation, and it also provides an efficient
means of incorporating the results of the activity of USBGN into the dats
base. Plans are being made to make this software package available %o

interssted Federal and Stats agencies as part of an expanded maintenance

progranm.

At present, research is beiang conducted in system devsiopment that may
have far-reaching effects. A study is underway to decide whether to
upgrade current data retrieval éoftwara in 2 mainframe eavironment or
whether a dedicated super minicomputer would be more cos£ offective and
efficient. Another area of research involves compact disk-read only
memary (CD-ROM) technology. Disk readers could be placed at any user
location with a disk of the entire data base that would periodically de
updated. Implementation is straightforward and operating costs are
nominal, but a good deal of research is still cequired.

System integrity and security have always been of primary concern. GNIS
users ace permitted caly‘to view and manipulate the data. Only GNIS

staff members are allowad to add, delete, or alter the data base

/oo.
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information. 1Ia 1986 a new computer security program was installed to
further safeguard the integrity of the data base.
SUMMARY AND CONCLUSIONS
Data gathering techniques originally concentrated on informatioca that
locates named features and names found on the USGS topegraphic maps.

Expanded application and user requirements have led to a second phase of

compilation whareby other sources, including Federal, State, and local as
waell as other pertinent and historical materials, are researched to
ensure the completeness of the data base as required by law and user
application. To ensure timely camplctidn of the project, a program has
besn established to utilize cocperators in compiling names information in

various States of Lthe United States.

Expanding use and requirements have led to the addition of certain
categories of data and the enhancement of scme existing categories. The
data base and operating software are flexible enough to handle the

addition of future categories of data as needed.

To meet the goals of product devglopnnnt and data distribution, a
user-friendly menu eavironment was made available to USGS informatioa
specialists throughout the United States. This menu system allows
various options for product generation and the solution of various
toponymic problems. To augment the use of the interactive menu system, a
formal training course has been provided to anearly all information
distribution offices, and e users guide has been prepared to supplement

the training.
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The original data retrieval software has been augmented by ancillgry
software to meet expanding applications requirements and product
dovelopmgﬁt. Additional software is now available that allows vacious
selected offices to input names information in support of the data base
maintenance prégram.

Significant research curreantly involves questions regarding optimum
hardware and software requirements. Additicnal research is being
conducted with regard to new onsite read-only disks. Whatever course the
new developments take, maintenance, data integrity, and security will

always be of paramount importanc: ia the decision~making process.
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