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The overview of Research and Applications for GIS in UK and USA

Teruko Usui

k L & k
19804 R I B A HBHEB Y AT LORBRIBARE LWL ORDS B, ZhiZiRE L~
TOHEBESH VAT AOAAFPRBLEZ AR LN, #PIVERVOBESET IRV, 1A
HHy 25 A (GIS) &\ 5 AERER LN, 1980EREA-THLTHD., HHMER
B ATAY T MY 2 THEEEHLICHRLVAACHELED S ZOIMERA Y ORRTH
3o ZOWRKIL, BERCHBFEER LA TOGISHSE, HEOLRL LU+ OR¥REE,
WHTETOGISHADEK, T4 P AARBET— DA VI SALF 52 TORMS
BdBo &I TRy kBB GIS PR & B L i 5 19604 R LIRED GIS gt & £ D

FAOLBLEEDHTAHS, '

1, WRIESBB GISHEOERNTE L EORIA

GISHIEERRBREBVWTHE - loo 19550 ERDOEHEDSAGE Y = 7 P X 2ERY
FRBRUHATEL L » & bRV vbhTwWb, (i, 1989) Zopseld. 1960ERDa v a—
EI o EVIRRANERRT HH, FRORBRGHM Y A7 4 & LTDOGIS OFHIL, 1960
FRF L L IN0ERK I TOREOESGHEE, BE, IHEBRFHELEWTTH->1,
1970E D¢ EESBFAE I AERE Y 535 DIME (Dual Independent Map Encoding) 7
A NVRIER T hEIE T ht, (US Bureau of Census, 1970) Z D DIME 7 r 4 Vit 1967
FEREXHBEN TR L, 1970 Y 4 2 kKRS h, 19704k M £ h - DIME
T rLNDI—2 Y ay T CREI R ADMATCH (Address Matching Software) {1,
WHEHEBG~DOGISHEAOTBE bk LDTH B,

19604 b E X D28 F 5 kE#H R (US Bureau of the Census) OFIHEN BT 5 B
BT 2ABOWESF D Y4 a—F 4 v 7L AEEOBBLH% S DIME O X
WK L EbR TV B, GISOBEENPIEIL. 1960FERLVBE LT Y Y b VHFROHE
HFR DT Tobler, W.R. (Tobler, 1959) % Marble, D. £0#RFEE - o B BHR{LD

FRL6F 9 ANHRE *MBEEE



124 R KFEREE E23%

HESPLTHERX »y b 7— 27 OPR, 1963FED/ — AP L AR VYRETD7 4+ v Y2 —DHBHA
LOWEH DD, (A, 1989)

¥ k. 19604E{RiE GIS Wﬁﬁmmiﬁ'ﬁ LWL o DESERHA LR, 1963F Kt URIS
A (Urban and Regional Information Systems Association) ME¥3r X hiBniig <k
o X5 AOPRERIE Lice $h, 1968k, REEEES (IGU) Ok, HET—
A - WEBHFEER S (Commission on Geographical Data Sensing and Processing)
NFrxh, GISHEZEFEMER L= CGIS (Canada Geographic Information System)
DEARE Tomlinson PEMUEEREMIEE LD TH S, (Morrison, 1991) X 519705 &
19724E14L, 4 2 7 TR OERLHEH B X h, 19705 D GISHERR~OHFRL -
REVR B, o

GIS %I L B3t 19674 & D I XV A RFTHR I h T ic LERFER Y 2 —L
MIC (Land Managing Information Center) ®1965%® 1 » % — F#t> CSIS (California
States Information Sustem) &%, (Coppock and Rhind, 1991)

RE B GISTIFIL, 1960ERKBE 20, KERSERI Ly, BRERETH -
7= Ricmore b, 1960fERrhiic BBV 4 » 7 2 7 2 — F¥ A7 A 2ER LM, KkED
LA EOHERERTEZ LS\ 196742 b2, NERC (National Environmental
Research Council) ©Z&k &  ECU (Experimental Cartography Union) THER%%
AVVEL— ATy VIR LR T &b ol oy, X2 b IV FDORT 4 VRS K
FORKEV 7 Y = — 2 YHRETiL, Coppock, J.T. . 1960 DHE & 19704 18HT
PP THTERGOLDCEEL GIS 2FR L, Z OWIERFE L H1969ERIE, Caits,
GM. M, 2Y¥a—2T 9V /Y7 FLINMAPYBRLEOTH S, (Rhind, 1987)

2, 19705 R0 GIS fif t ARDER

F 3 :

19704102, T BB C B 5 GISHEEANECThbh R chd ., AR
BADOGISBAOEROBR T B oke A/AA, HYTE AT, aRF 4 Ao by A
Y—5Y K, $RAVE, =a—a8—2, A VI VHERERET 5 GISEARMOR i,
Fa L B 19704 GIS X BRI ZEA LT 5, ZD &5 in&k~0 GISFIH OKFHIEKX
ik, BIBBKFBEEE D USGS (United States Geological Survey) . USBC (United States
Bureau of the Census) DEFEI K &\, USGSid, 19724 & b K#EHHKD 7 b 7 A FERR
R L DB, 3500055 EYHRANFII FDOF4DEATYEY FBEI, HBEKCE
LEEEFR OB IMENIR i, COTFa Y 2 7 PO, BELETI LT v Vv —
BISERRT LI n—rA— FREDO IV E2—2 ¥ 57 1 » 7 REMSHFREHTLHbh
o ZOFEMTIE, ZOE, <2 b GISTHS ODYSSEY B & h, 19774k = O
EM TR S hERBAT— FERECSWTOY Y E P 2 — a3, HANE GISHREOERK
SROHBLE 2D THB, (Dutton, 1978) ¥ 1, ODYSSEY BAROBIE L, ESRI
% INTERGRAPH#~BH L. 1980FOBHGIS v 7 + ¥ 2 TRE~LHHHHRE T h
Joo 1970 DAL MBUFEE O GISH L, GISR YA —%2 3 BRLELOTH T,
ESRI #3 ARC/INFO OR5 (19824F) THAEMAEGISRY #—~ ¢ RELEFR I,
15734F BB L 4 ¥ — 3 ¥ F O MAGI (Maryland Automatic Geographic Information
System) 7R Yz 7 bHB B, SOV XF sk, HBEROLMAR « AREHERED > 2
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FLTHD, ESRILOGRID Y 7 by = 7HEA I hic, ZOYRAF AR, AV —5 Y FK
03V ¥a—2%EMLEPBMO USHUD (United States Housing and Urban
Development Section) D#&ic & DEFEhhESHKADT Y27 FThHotko COV
AT Ak, 2R EHFRE KREMARFITCLBEE 5L, AR, HENRE Y LT
HYF~OGISOFHEIE. I 2V 2HOLMIC (Land Managing Information Center) %
PEAELTERCBEL T DTH B, LMIC 2, 1967 &b 3 X ¥ 2 KETHRAR
MirE D, 1977 HIEI XV 2 D SPA (State Planning Agency) @b SR Ih L
HEROABECGISY —EX 2T GISOFLEY ¥ —Ch P -k, (Wameckefl.
1992)

—F\ BRAZROFFCIL, USGS K LA197IELLRF - EF VY FYy FF—2 L2ehE
E (1 :250000) A LELNZ bASR2—FREEL, X% —<— XD GIRAS

(Geographic Informational Retrieval and Analysis System) OBER P2, ZOV A F
L (2198051 MOSS (Map Overlay and Statistic System) B Eht, ZDGISiX. 19
80N, BERHREE - AR - 2 - AFHMERSOFF B LK THRINI LI »
o (Maguire fil. 1991)

19704Ef%4L. GISFIAOHBRWERREL I Tk, GISFIFOA v I3 A3 2 F v —
THDBT1VAA= 9 TORRBBERL T Do, USGSIL, 1973 L LT« P2 A
7 9 TOERZ M. 19774E > 52, NDCDB (National Digital Cartographic Data Base)
DRSSzl b HRE>LDOTHB, (Starrfil, 1991)

-3

ER BT, 19734, OS (Ordnance Survey) REHRSHEO X ¥ —F7 v 7 DA
WHRDT « 9 2 {bithdichl, Bid X, 9 F 1 §4 7O L DTH -1, 1974F 5519
TR DG T, XY 9 7 B OAERELEIh LT 1 P2 AT 7OMELED LR icH
Bt 1970, OSHh LR GISKETAA7 v o7 PRBREIhEL > LOTD
%, ®Ry WIOFEROERE S\ TR CISHREOBEELBRIZLADhh T, COL D
kMo T, Gaita, GM. {3, 2 Y Ea—4<o VY ¥ Y7 FCOLMAP #1973HECBIR L
o X2y b3 FOPIZRRE (Scottish Development Department) &k | FEfF#R >
A5 4 (RLUIS) 2BIR L. X2 » 5 ¥ FOFEHERSL (Forestly Commission) & Xk
. B (Scottish Tourist Boards) {X. TRIP (Tourism and Recleation Information
Package) 2B L1z, EHEEWTIR, X2y b3 ¥ FTPMOWREL L ZPFRERLRL
LhbODGISHEL FDFIALOVWTIHERTCS >%, (Rhind, 1987)

3. 1980 LURD GISTHE L RRDER

¥ H

19804Efix, GISHAMNHBRMBE L2~ TRENCEALEBHTA 5, ik, GISEWH
ABHEELLDS ZOBRT. ZoWRi GIS kBT 528# k. GIS &5 BE:
FRALEC &, GIS2AFE T EMMENHIRE L2 &, WAGISOFIBILAICL D, G
ISHSEH. FIASFRBEIRTELI LR LD, XEATR R < GIS OBAN RN
TEHE LT 0il, ERLREES (IGC) OHRBENF— 2 BELLUBKEETLIERS
(CGDSP) & #imiikiEH > 2 5 A <& (URISA) THb. CGDSPt. 2EHLGISOH
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BaBEERB LTV, 19828 KT, RENE - EBEKOFELTH S5 ACSM (American
Congress on Surveying and Mappig) o\ 19826 F « ¥ 2 L HIR 7 — 2 Bt £RAEFE LS
(National Committee on Digital Cartographic Data Standards, NCDCDS) MZsI X b,
WERBEDA =75 4 POTRTIGER 70 Y = 7 P OBREBRTEF 1 O EAAT o EY
YOBBIELBHIALDTH o (HEFH, 1994) 19900 ABHPE S b O TIGER
(Topologically Integrated Geographic Encoding Referencing) 7 7 1 /i, B X h
GIS O£k TOHHEERBACILAZI R EDOTH S, .

—JF ACSM A ORIEH <S¢t bl x5 4 (Land Information System, LIS) @
PEEYRESHCR VAL, FhEhOBSRHRT 5 EmHEEIC GISR LIS o HENER
ThitUhi, BEOBESIT, kRATERNE - VT — bt v v ¥#14 (American Society
of Photogrammetry and Remote Sensing) i & b, 1985E R GISHIEE X —Y AV |
BRLHNT X, 1986%EK, 7 V5V X TCASPRSEHROBRIDOGIS 7 — 2 ¥ 5 v 7,
1988EICi3BF%cER4 (GIS Divistion) #8r Xhiz, AM/FM (Automated Mapping/Facilities
Management) Internationalit., 5 FH D GISHREHAGKTH Y. GISH—Fr =2 T7—%
VIO T—DRYF—RARVY—L LTRELL-EREBRTH 5. XkETE, GISHE
BRE LD GCISEEFRD b - LAERTHEAGE b EbR S,

T, KERE, EEPCHALIEST, GISEERK V. Fhid, GISHEEDS { bl
HEETHH, KEBFEEN AAG (Association of American Geographers) KRB LTH
Dy CGDSPD A v A—HPAAGD A Y 3—ThdH-kZ &, GISHRFENEROEH Tk
EHBTEHLLRBET 2, KT ESARITEV-B, GISOMEREFIL., ChbHEES
LDBEARSE LTHME A, 1980EAEE R, GISHE - FIHDI190ER~DE L BB
~OFREBIEE E NI OTH - oo 19874 KT, ACSM & ASPRS OHAAKK X5 GI
SOWFEREASL (GIS/LIS) #t ¥ v 73 vy A2 TCHEEEh, 19884 1IE. ACSM,
ASPRS. AAG, URISA D4 LB AW L2 GISHREASERFFH AN v 7 ¥ b =4 TH
#Ehi, Bil1980FE il AM/FM bbb, 5#FHAKC LY 7n ) XHDF—F ¥ FC
GIS/LIS MBAf = h, bl#. SEREEhTV5, GIS/LISIE. X%, T&. Hii%. GIS
Ry ¥ EREEO GISHAEE. FIRENSMT 519, GISHRAOBRER A b,
ZhboXeHEENETZT LD,

19924E i HHAR & h 7o HBCRF @ GIS FIRRE B E (Warnecke fill, 1992) itk 3 &4 OB
FFiZy 1980 rh il S B 2T TOGISFHALR AR LA LEL TV, ZOXH T
R ELIFB ORI, 1980EA i b#EMlic b TOTEEE S 5 GISHHEOR
BRREARD D I hbOPAEHAGISHADEARHBELhI s b\ 2 5,

T, HLONHCRAKFLOAWARLVGISEAOHA L LTHY, HEBWBELOES
HKRAK LY GISFREREFAIRTATELL WA, TOL ) KKEDGISHAR. EfT
B —EAOTFTHALT WA, 19704 b h it ENBFRAO BSRESOXER Y
B2 bADGIS OEACKHBHTORRGERN, ERNLBET 24 VY 7FR I
I F oy — DML L BIC1980ER T, £RCHA L. HELDGISRY ¥—BHFHRERT
FDTHb. BiL. GISHE &L GISEHFHBOARK RIS h- NCGIA (National Center
for geograpic information analysis) ®IEENIZ. 1990EKOAH I REBET L GISEE~DA
HOME L BELTRKBOERSEO BN TH B, (Goodchild ftt, 1990)
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1980 A A B EEEDOGISHELFIHRAECER L A2 FI VY FDRA P a—
FYAF LG, TV F4 VY RIFRFEOT 2V F Y AF 5 SASPACIK & b 19815E0EHBHE
HEHEAEH, 19825 H 52 BBC ®Domesday 72 2 = 7 F R GIS AFIH X iz, 19805E1E
R, HEBBOBHT — 2 -~ AERORETRE (FLV— 2V FYET—D—¥4
F) OBMEFER M 0y PEENThOh, HATBER BT 2HERESTF COERM L EEY
S HEMERTH -1 ERDOGISHAELIBERBXOBELY &2 102, 1985FE LR
BB RS RLERES RS (Committee of Enquiry into the Handling of
Geographic Information) C# - fzo #4000BHEC T v — b, 6BHH IR AL E
Hal T, 19874, Chorey V£ — b+ & LTHALHRES (Report of the Committee of
Enquity. Information) *BUficig@ L7z, (Department of Environment, 1987) & O#
HE/OTT, GIST 7 / v I —OBENEEE. R, GISH&E, b —=v 7OREWNH
BEnid, COREFTR. COL) RIBEHOPLCLSEULDGIS £ v ¥ — OB 2%
Eh. CORBY—HBIELTGIS T, HFOML x5 HEFEH (Regional Research
Laboratory) BRI ENLDTH D, 1987F H» 519914 % T, ESRC (Economic and
Social Research Council) &4kt D 8 DO RRL AREBEH X hk, RRLOBIOEE
B, RV <A TORBF - 2 OFE, GISBIEY 7 + ¥« TR, ZMAH, HEL—
SV /SR ANELTGIS DAty ¥~ LTRET A ERDoTce Zhb8DD
RRL D190 REEDERIAR L < EEK K 5 GISHROKBARAREV: Wi
EThb, (B3¢, 1993) - '

¥EK BG5S GISOFIAR. kBLRRAY, RETHEIF L) b HARENITF o
GISFHIANHEZETH 5, B, HEEREHOBTI LTV 3 XECRARKBELY — ¥R &L
TOFA T — v 2 —OYHEE. RIFHREP A K — Y BROTHEE, LT3
EERPNES COGISHIRORELE . -

4, 199580 GISHREAAOEX

E S

KE D190 12, 1990EEHHE, HBAThZTIGER 7 » A LI E Do (BB,
1994) FITERBEBEZH.LE L GIS ofI B, 1990F £ ¥ ¥ A ~fAdTD TIGER 7
Yy FPOEBTREZANKE Y, Thil, ARV TOEEERA VIZIFIALF I F v —
WHO—-AEETH -7, (SR 1992) COFERNEMT—2—ABE I nY 27 b2,
USGS O NDCDBHBWTh i Zhiz, 2% b, BHF - 2TROER{ENTEHX L, EF
LB A > o DRI992]ETH B, (FiEFH . 1994) GISOHESWA V75 AT I FaTHE
fi&Eh, GISFIFHIZ., TEPHRETELL LD —BNEFBE~EHBA LT,

GISOH BT, 19925 @ GISF| AR F AL (State Geographic Information
Activities Compendium) & X % *EFHAE. HA - £2BHEEE. BEGF#. 35508,
Ei - #F - Bk B - RE0E - AL, AFHER. 5ES. By - FXEMER SIS
fifcbhbiz-TW3, ZhbGISHESBEOGISHFEEED 5 BFERMEE SR LR
1243:, BEBRE, BREGEC>WTOGISHANRRLS (., TEME,. BFHE. B
EAMEOETH . HEABY —EAZHCOMARR D P, Zhid, GISHAR, B
¥ WEEES LEAIRLZ EERLTW D, B OREBTIT. 1980EMRELITHEY —
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¥ ¥k  Center for Environment (1992): “State Geographic Information Activities

Compendium”, The Council of State Governments, Dft & & » fER. 5B

Rz HAORRILAHE, SEBMELTUR LR, CRE: 1=#)

EAZHCOAHIAEL TV EHREL T2 X5 GISOFIRE. TR Y — v A&l
BELTVWAZ ENFELS. 7z, 50MOM, BONBRICGISHACET2HEM /-7
B, 1980 A E N H190EMPI b THEB I TE Y. GISHANMHTEKEEL
BE LTwW A BERNETE 5, (Wamecke, 1992) .

GIS DfTE S B TOFIF & A 19904 Uit HERBBH 5~ 0 GIS Fif v dk L.
KRBT — 2 ABICKIE Lk GIS 0%, RUAKHLSESAREM L <L TEbR2 51k
BHO, IKTEGCISHERY. +7 2= 2 MEAGIS OWFEL. F#{k. RAkLT 30T
»H5,
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Z @
mm¢05%ﬁﬁt;bélv«wralshffzraub/erﬁ,*EoTKmR
FRRILH, RV I VYR—-ADYAFATHB, (Raperfi, 1992) 1993F OSit, v~ F
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F— 2 ORAEEL LTE OB FED T <o OS2, 12509250050 1 &4 3 KR TO
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CISHEEHEWTH ) DRBLRADRT, 472+ 2 +ER GIS SMALL WORLD
ELTHERENR, 722 MERGISH, HEBREY Y EABMEA-LDOTH S, i,
GISBEYHERIEIGISOHREF v b A, RY FVYKETTy 2 _— z?ﬁ%éhx
¥HLE LI GISHEL ERVERLTELDOTH S,
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fREE (x—15—75 ) 2, 19805 HILIEOEED GISHEOKELH LIETV50
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Wy AT AMERRBBETRTRTH 5, EREBWTREISERCER L 7= GIS 0% B 211
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BROHANEEREENR TV F D, TROREYRET L LRRTHETHH S,
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Summary

The research and applications for GIS have covered the huge area of environmental and
global issues since SAGE project began the research for computer mapping in the 1950s. GIS
becomes to be very popular, however, t_he populality only appeared in 1980s. In this paper, I
overview the history of research and applications for GIS dul’ing the last 35 years in UK and
USA. ' _

The 1960s was the era of GIS pioneer in UK and USA. The most important research for
the contribution to GIS development was DIME project organized by US Bureau of the Census
in the early 1960s. DIME (Dual Independent Map Encoding) file had the topological spatial
data base structure which clearly distinguished from CAD based data structure, and was
produced for 1970 Population Census. DIME made address matching easy and gave the
opportunity of introducing GIS into federal and local goverments. The academic activities of
GIS research had prospered and some academic associations and committees such as URISA
and Commission on Géographical Data Sensing and Processing, were established in USA. On
the other hand thé progress of GIS researching in UK was not proceeded, nevertheress, the
development of LINMAP and the research of Edinburgh University.

In the 1970s, the trial use of GIS in federal and State governments in USA increased and
expansioned for utility management, regional planning, and environmental management and
development. These system were not called as GIS, but another names such as urban
information system and environmental information system were dominant. The name of GIS'
was not popular in the term. From 1972, the national big project for digital mapping and
automatic theme mapping were started by USGS and were supported by the Harvard
laboratory for computer graphics and spatial analysis which develéped QODYSSEY. In 1977,
the significant symposium for topological data structure in GIS was organized by Harvard
Labolatry and published the results of it. This symposium gave worldwide huge effect for the
proceeding of GIS research. 'In the 1980’ s GIS became known as the tool of regional analysis
and management. Many local governments purchased commercial GIS software such as

ARC/INFO and produced many state’s GIS applications; national resources, environmental
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and transportation, land management, economic development, and social problems. Among
GIS activities, GIS coordination such as sharing data base and hardware, data transportation
and common use laboratory, have required. The state’s center of GIS were establihed for
gathering information of GIS and other tecnologies. In the late of 1980s, NCGIA;: National
Center for Geographic Information Analysis; was established to coordinate. As the same as
USA, national centers called RRL (Reational Research Labolatry) for GIS. research and
education, were established in the end of 1980s in UK.

In the 1990s, GIS application and technology have been incorpolated into a decision support
systems and environmentel management systems, and so some GIS infrastructures such as
spatial data standard, GIS network and national geocoding system, have improved. The
major researching theme are 3D GIS, Object oriented GIS and Integrated large scale GIS.



