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Celebrating 25 Years of GIS Research and Applications
in Japan

Michael Batty

Bartlett Professor of Planning &
Chairman, Centre for Advanced Spatial Analysis (CASA),
University College London (UCL)

Representing landscapes and urban systems in
spatial terms goes back to at least the late 19"
century. Frederick Law Olmsted who designed
many of America’s greatest park systems em-
ployed a kind of overlay analysis where different
attributes of the landscape were represented as
different overlays, and he used these to filter out
sites for the most appropriate activities in inten-
sively used open spaces. From these first efforts,
the notion of representing land use as layers in
systematic terms and comparing them with one
another, came to mark the earliest methods of
land use and landscape planning. Before the world
became digital, these methods were quite widely
used to determine areas of land which satisfied op-
timal criteria and a rudimentary spatial analytics
involving adding and subtracting different layers -
a kind of map algebra - was often employed. Once
computation moved from numerical simulation for
which computers were first devised to represent-
ing text, numbers and graphics, then the notion
that the landscape could be digitised really took
off. In the 1970s the ground was laid for new dig-
ital representations of different spatial attributes
and combined with early digital cartography, the
first geographic information systems, a term first
coined by Roger Tomlinson in the early 1960s,

emerged.

These were based on new ideas about spatial
data bases supplemented by methods for repre-

senting spatial data either as rasters or vectors

to which various attributes could be associated.
These ideas began to converge with spatial statis-
tics which had developed in parallel from the mid
20" century and many of these techniques came
to be embodied in the software associated with
GIS. By the late 1980s, the movement was in full
swing and various associations of like-minded
researchers and practitioners of the new art and
science of geographic information emerged. In the
USA, URISA - the urban and regional information
systems association, conference series such as
GIS-LIS and Spatial Data Handling, and research
initiatives such as the NCGIA (the National Centre
for Geographic information and Analysis) were
founded while the same kinds of development
occurred in the UK. The Regional Research Lab-
oratories, the conference series GIS-Research-UK
(GISRUK), and the AGI - the Association of Geo-
graphic Information - were set up. In Europe, the
GISData Initiative pulled many disparate groups
together and eventually AGILE (the Association of
Geographic Information Laboratories in Europe)
became established, a presence recognized by its
annual meeting. In Japan in the early 1990s, sim-
ilar moves were afoot and this years’s conference
celebrates 25 years of continuous development of
the field through GISA - the GIS association of Ja-

pan - which was first set up in 1991.

As an outsider looking in and not being able
to appreciate the subtleties of the language and

much else in Japan, let me give you my rough im-
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pressions of how GIS has developed and matured.
Rather than set up a series of centres, Japanese
scholars have sought to build a truly national
presence, not quite a centre like the NCGIA but a
focus with a difference which has been pursued
through their annual meeting. Everyone in the
field in Japan has been able to link to this initiative
and it has done a great job in bringing people
together to cooperate. Moreover, it has also
related very strongly to other aspects of GIS: in
particular, to spatial analysis and spatial
statistics as well as to urban and transportation
modelling and urban and regional economics. It
has also prospered in developing new ontologies
of representation which are particularly
impressive in terms of developing nomenclature
and classification systems for textual and
numerical synthesis; and it has focused on
developments in the humanities, on disaster man-
agement and on the developing of new integrated
spatial data systems. More recently there have
been impressive developments in data organisa-

tion and open data.

In lauding the efforts of Japanese researchers
in GIS, I would be remiss not to mention the ef-
fort to build a national centre with its main hub
at the University of Tokyo. CSIS - the Centre for
Spatial Information Science - was first mooted as
far back as 1988 as an initiative in digital cartog-
raphy but was finally established in 1998 with a
focus on collaboration and data sharing in the first
instance. This initiative has certainly reinforced
the GISA which has built the infrastructure for GIS
research and practice, involving academia and in-
dustry across Japan and with CSIS, GISA has acted
to progress the field beyond spatial analysis per
se into disaster management, data systems, ontol-
ogies and the whole range of GI science that now
constitutes the field world-wide. After 25 years of
coordinated effort, GIS in terms of its systems and

science has matured and is now moving beyond

analysis per se into much more focussed applica-
tions. Two things stand out in Japan where consid-
erable progress is being made: a focus on disaster
management is important in a country dominated
by earthquakes and Japanese research and ap-
plications is providing a model for the rest of the
world. And there is the smart cities movement
where many sensing technologies pioneered in Ja-
pan are being rolled out in cities to automate rou-
tine activities. On my first visit to Japan in 1986, I
visited Kobe and rode on the driverless train round
the automated port using a ‘smart card’ to activate
my trip. These technologies are fast becoming
routine in big cities and Japan still leads the way
in what can be done to automate such transac-
tions and to grapple with the enormous problems
of analysing the data exhaust from the smart city

which is now called ‘big data’.

On this 25" anniversary of the GISA, there is
much to celebrate. Japan is very much at the fore-
front of research in GI systems and science, and
Japanese scholars have made and continue to
make important advances in applications to trans-
port networks, multimedia and sensing, disaster
management, digital humanities, and urban and
regional economic analysis amongst many other
dimensions of this science. I confidently expect
Japan to remain at the forefront and congratulate
the GISA which has gone from strength to strength
over its first 25 years and I look forward to the
next 25 years to 2040 and beyond. I am convinced
that the spatial and geographic dimension which
is so important to this science will increasingly
become the focus of our efforts in understanding
society and building a better future. In this Japan
can lead the way through geographic information

systems, its science, and its technologies.
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Congratulatory Message

Jin-Duk Lee
The president of KAGIS

Ladies and gentlemen,

Please accept my sincere congratulations on the
25th anniversary of the foundation of GIS Associa-
tion of Japan. It is a great honor for me to be here
today for this message as the 10th President of
the Korean Association of Geographic Information
Studies (KAGIS) and I am very pleased to meet all

of you.

We, KAGIS and GISA, have held the cooperative
seminar every year in turns for more ten years. It
is a pleasure to hold the 25th Anniversary Con-
ference of GISA and the cooperative international
seminar among KAGIS of Korea, GISA of Japan and
TGEO of Taiwan with the name of IAG'1.

In Republic of Korea, spatial information is spot-
lighting as the vital resource for structuring the
ecosystem of “Creative Economy and Government
3.0"with the technological advances of ICT conver-
gence/integration nowadays. Spatial information
industry has been developed rapidly in the focus
of public attention and recognized as the blue
ocean of big data and this trend might be the same

in Japan.

In this mood, I believe that this conference will
be a plethora of academic information exchanges
stimulating science and industry related to spatial
information so that the conference will success-
fully provide the firm basis of academic and indus-
trial growth and achievement to all of the mem-
bers of GISA.

[ wish GISA be the most important academic so-
ciety in the field of spatial information technology
in Japan and maintain and develop the relation-
ship of academic exchange among the three coun-

tries of Korea, Japan and Taiwan.

Lastly, I give my humble respect for all of your
hard work, Prof. Hidenori Tamagawa, the president
of GISA, and the arrangement committee members
for successful 25th anniversary commemoration
event.

[ wish all of you be in good health.
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Congratulations to the GIS Association of Japan
on its 25™ Anniversary Meeting

Michael F. Goodchild
Emeritus Professor of Geography University of California, Santa Barbara

It's hard to believe it is now a quarter century
since I spoke at the GIS Association of Japan at its
first meeting in Tokyo in 1992. That was in the
heyday of the US National Center for Geographic
Information and Analysis, and people around the
world were anxious to hear about the center’s
activities and plans. It was also in the middle of
extensive discussions over the nature of GIS as
an academic pursuit, and whether GIS was simply
a tool, or the practical expression of a science of
geographic information.

Today things could not look more different. NC-
GIA’s mandate to promote the use of GIS across
the sciences has borne fruit in all areas of the
social and environmental sciences, and in recent
years there has been very exciting interest in what
are variously known as the spatial humanities,
geohumanities, or digital humanities. Another
NCGIA mandate, to promote GIS education, first
expressed through the development of the Core
Curriculum, has also evolved into extensive invest-
ment in courses in secondary and post-secondary
education worldwide, and also into numerous
online courses and MOOCs (massive open online
courses).

But far more fundamental changes have oc-
curred, that could not have been foreseen in 1992.
Perhaps most fundamental of these is the Internet,
and the huge range of activities promoted by it
and the World Wide Web starting with the first
browser in 1993. Geoportals and geolibraries
opened powerful new methods of sharing and dis-
seminating geographic information; Web 2.0 tools

let to the volunteering of geographic information,

crowdsourcing, and a host of new research efforts
based around the analysis of social media. Simple
GIS tools became available to the general public in
the form of wayfinding services, mapping services,
and virtual globes. And now cloud-based GIS looks
like attracting a new and much larger generation
of users who will apply simple GIS techniques to a
wide range of problems.

GIS is rapidly becoming consumerized, and the
old distinctions between expert and amateur are
fast disappearing. This raises fundamental ques-
tions for GIS education: what should we be teach-
ing, and to whom? In a world in which everyone
has access to digital geographic data, what does
everyone need to know?

As an advanced nation with a robust economy,
Japan has always been at the forefront of these
developments, and GISA has been instrumental
in leading and stimulating the field. I have made
many very pleasant visits to Japan over the past
quarter century, interacting with academics, gov-
ernment agencies, and corporations, and have al-
ways left stimulated by new ideas and by the prog-
ress that Japanese researchers have been making.
I see every reason why this should continue, as GIS
continues to expand and as new technology makes
new things possible. I wish I could be at your
meeting to celebrate this anniversary with you,
but unfortunately that is not possible this time. So
best wishes for continued success in the future,
and despite my retirement I look forward to many

fruitful interactions to come.
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Henry Tom & (DMA) < GIS DFEHE(LICDNT >
Gene Thory & (FGDC) <CKEIC#51F % National Spatial Data Standard (Z DWW\ T >
SHICHEFSGCEAR L
B 1 [EERIRERES (4720 HETR2AEERANIZE AT S — i)
o 2 MRS (7/22 R T2 TR 2k =)
B2 MERIEE S (9/30 MEURE TS 14 56 145 5=)
:553% (6 H) —568% (9H) —582% (12H) —582% (3H)
37+ 6 H) — 364 (9H) —38% (12H) — 404 (3 H)
28 7000 AZSARHE
ESE 3000 ARSAHE
Bih&E 50,000 A£4:20 M
HiaAZE 50,000 ARSAHE
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fEFH5E

FARENR, RAZET], KERTE— RIS —, DN, REERbE, SHHE, MR- JGREA,
RIFE. Kb =, Kbz, V&GRS, AR, B0, BHEMT. JIIEHHE —EB, AR,
AR TIRRRRE, PR, IRPNIER, PR —BR. HIASEME, SEIRSEA T, T/, AT
TR R, B, REHEHL RFEE e, M. A ERER, AL,
RREEFHIG, VUSRI, e =

] & OmME T, AHER, SHHE, AR, S8 BRI, HP Rk,
KL, #% SIG A&
¥ flr O Ei5%. ORZHTTR. HAREZR, A HER, RIRE—, DHRER, H5MT.

AR, PNIER, BRA—ER, SEIRseST, TH/KOCHL, fEHFahiE, HETE R,
b, A EHERRE, PUsEs ez

23 gt RAEZEE] HARIR, A HER, MBI, KR — R —, DhRE R,
GHHE. MR- RIS, RIS R, MIERTE T, RibFAE, B 1R,
EOHIRR, AR, BRI BT A BB ABRSER. @BCETT.
WORIGER, TORRRRE . ZoREE. IRPNIEDR, BRA—EB, ERERE, SRIRSENT,
KO, 25, R HE, BRI, BRI, REHEHL HAFE,
By BES. feEHahiE. METEPSE. A PHERE. AhlhwE]. AREEFTE. &I
HEFE. PSR, (e =

2R H 1845 (1996/6/30). #5195 (1996/9/20). #5 20 & (1996/12/20). # 21 =

(1996/03/15)

I'GIS- #ilim & JGHL 4-1 (1996/1/31) 4-2 (1996/8/31)

95 511 (1996/10/12-10/13 T2EBe K% Shn#i =GR JERE 3,000 1) FHEMAE 35 @

AR SCER Vol.5(1996/10/12 F617)

BHE TATYIEREV AR YsTATv o

Gerard Rushton [X (The Univ. of lTowa) < A SpatialDecision Support System for Disease

Surveillance >

T. J. Kim X (The Univ. of Illinois, Seoul National Univ.) < GIS for Transportation: Issues

and Prospects >

Yee Leung X (The Chinese Univ. of Hong Kong) < Intelligent Spatial Decision Support

Systems >

81 ERIKRE (4718 WU ERINITT 25 2 23E=)

81 EGIFRES (4718 REURAEPERIRAZEHT 5 1 2585

i« AUA. Forest View, Hiatk, 472 =7 MEWM CIS, BV XA, FRbkaHHE, B GIS,

RIVF AT 17 GIS

6304% (6 H) —»630% (9H) —689% (12 ) —689% (3)

444t (6 H) =45+ (9H) =50 (12 ) —52% (B )

7 A GIS a2 R—LR—IZ i LT
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EREN, AT, L6 SRIEIIN . DHISESR, RRSERIEE, S HE, MEPFIGT. KIRA,
KA. KEY . KUbREE, VEATIER, fAYE, T8, MEEMT. I8, AR,
R, EkORRE, MR, SUNIEKR, SOR—BR. SUCEIE, ST, WKIUE, il
e, B, BRI, RN, TR, GESLE, M TS, AR, B,
T ENIT N R

g

=l
S
i

4 mF XM xm

i

£ B =
R = & OEBRZEAT, T8I, WHKEH, % SIG AEE
=2 it ORISR, BARFER, AHER, KEFE—, oK, BHELM T, SFIEE,
PRNIE R, BROAR—EBR, SRiREses T, JE/Koes, fHehiE., HErerse, Alithal,
W EHETEE, Uy i
= 7t IRAZEE] HARER, AHER. MR, A8 RHIR—, PHEEL,
SHAE, MEHIE . RIS, KRB, KIGT. MEET. KERLE, B AR,
EETIRR, AARE, &I, BHE5LM T, a8, ARRER, ERETT.
MR EGE, FLRARRRE, 2R, INNIER, BRA—BR, BJAERE, SRR T,
/KO, A5, AR mE, BINEH], BB, EEHERL hRFHE,
B 3ES . WEHSAE, HETEP SR, A EHEE, RhUsha]. AREEFSR. SR
HERE, WK IE, EaE
= W S 225 (1997/6/20). 55235 (1997/9/20). #5245 (1997/12/15). %255
(1997/03/31)
¥ & 3 IGIS-Him&IoH) 5-1 (1997/3/15). 5-2 (1997/9/15)
X = 60 (1997/10/16-10/17 122K SnEzERA JE2E 3,000 ) FEEMA# 52 @
FETHERSCHE Vol.6(1997/10/13 3#171)
SHAS T AT v IERCIVAME YsTZATw o
B E £ B REHES (4714 JERPEFERNTIZAT 5 1 2%

o 2 IS (9/24 WECKRZPAEFERINIIZAT 3 1 25K

N 2 W1 EkRE (414 HECRSEAEFERINIGET 5 2 2EE)

BASEH 741% (6H) —741% (9H) —834% (12H) —»8794% (3 H)

BohaBE# 554 (6 H) —» 57+ (9OH) —58# (12H) —58+# (3H)

2 B & HEE - A, Forest View, HiAk, 47V =7 MEIAIGIS, €Y XA, #RMEHHL B GIS,
<IVF AT 4T GIS. EXNAIVCIS « FEF— 3 >, lmHRohEE GIS

Z O b 4/14 EEILEFE ZEEEREAVIT L > 2 — ) R OBEEEDORH
EMNEEREE R DORBED AR E NI,
RS THEEFEEBEICET 2 ZAMIRIOZ T IS OWT, ABM R I NI,
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BNIER (IR BRI BBETT, RET)
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He LA, T, A)IER, )I156%, DUk, RROERIME, STHIE, fEPHT . KIRA,
KB ORISPE, FERIET, SR, KPbRE, AT, fAY, &0, T,
BB, ENLT. IR, AU, T, EULERE, SO, SRETEAT TN,
PRS-, EILISE. FHOANGE, 5 SE, SR, Rl k528, BF L3t ki,
ST, B R, RILREL IR, PR, 1 4

b

48 mt Km Km

i

i O
e
&

= B8
ozas
ORIZERE

)

® £ OFJNFHI, OKIRM., fEHHELE, % SIG fRFEH&

=2 filt OXMpteZR, OMILtER]. B)IES, A2, PR, KRG, SEEE.
BHEMT, BoNRR, ZEREEE. NIER, AR, SRIRSET. /K OGH,
sk, WO, mdRE, S, B BEs ., EHEhE, A EHEE,
FHIE, VUSSR Z

gt TRAZEE] EARER, AIHEIR. FREEMbE, KSTE— SRR — sk,
SHAE, MEHIE T RIR, KRB, KIGTE. MEEIT. KERAE, 8 1A,
HETIRR, M, SR, BEEMT. A —RR. ARER, Bk,
BT, ESRE. KRR, . IRNIER, BRAR—BR, HJASEE,
SIHEA R, SEIRSEA Y. TR /KOS, A2 O, FCIER, Frp e, ) 15ER],
Bk, EEHMR] HAFHE, B LS, @HE0E, TSR, A A
FL#GE]. AREFE. SIE, S SEEE, WK Z, e

£ 5 26 5 (1998/6/25). &5 27 5 (1998/9/20). % 28 %5 (1998/12/20). & 29 &

(1999/03/31)

FGIS- #izm & o) 6-1 (1998/3/15). 6-2 (1998/9/15)

25 701 (1998/10/15-10/17 T2£fi Ky ntizEMRl JEZE 4,000 M) FEMAE 61 4

RAZ— 81

AT SCEE Vol.7(1998/9/30 ¥17)

S T ATy IEHRENV A YsTZATv Y

4/23( K ) WERAAE RN 56 2 2=

B 18] 4/23( ) HEURZAEFERMIZT 5 1 SiEE

21 10/16(48) TR 11F 5 7 2k

BASE# 912% (6H) —964% (9H) —1031% (12H) —1049% (3 H)

BBhaBE# 604 (6 H) —63% (9H) =664 (12H) =66+ (3°)

2 B & JEE - #F. Forest View, HiAk, 47V =7 MBI GIS, €Y% A, #RMEHEL B GIS,

RIVF AT 47 GIS. ENAIVGCIS FEF—2 3>, NA AV —V 3 v, imoihE
I8 GIS. EEERESS GIS. HuFf - Hiufi
Zz O ftt 1998 44 H ZERMEFHREIANIE R 2 — Bk (B2 —E MEEIT)
EPARERERS SR Y A KSR AL U Tz
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i

S
=

ik
o>
S

S
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UN
TV

B2 =5

o> Hp
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i
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BAZEH
BHM=EH
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z O ft

W T
BT
PRNIER
Rk
ERAZER], SRHETT, A&, A2 ONRER, REIEALE, 52, MR RIRM,
RY2. KHSFE, MEET. SREG, KOEE Eanis, AR, &80, BHAT,
JREAR, RBRTT, TURRARRE, ZRRE . IRNIER, BULSARE, SRR, SRR sesT, TE7KEei,
B - IR, FHr i, B 1IEAL BRI, BB RF5ZE, B B, fffah,
AT, A EHERE. RlghE] SR, PRERE, D 1%

Uik tieE) . SRS (RAD . ARRER] (PED . w8, AT (hED,
mATRE (PUED, JLRTES CUD. SEME (i

(FBREREERETT. BERE )

i & OLJINFHL OKIRM, fafFahiE, 7% SIG REH
¥ T ORBb&ZR. OFlthE], AR, A)1EE, DR, KIRM, SR,

BHEMT, BoREAR, PTREEE. BRNIER. HBAEAR., SRIFSEA T, TE/KIEH,

SR, W, HRE, B, B FES ., EHEhE, A FHEE,

HINE, PUSEHEE

RRARA] HARENR, AHESR, WEEMRE, LS5 — R —, R,

SHAE, WEHIR T KRB, KB, KB, MEEIT. MABRE. vhAr

22 NOE, KREBEZE, B RS, A TIES, AR, 7RI, BHIAT.

JIUETAE—BB, ARSER, Bk, @Bz T, MEEEGE, HPRARRE, 2o,

PRNIE R, BA—EB, EJASEME, SRR, SRR 5T, T/, A2 5 %,

PSR, FH e, R IESE, B)IPEH], SPARERE, BBk, EEHHI,

SR, B EEE . EHEAE, MRS, M EHEE, RLshE]. ARERFIA.

REPAER], H)IE, IR SHHRE. WK E, #EEE—

¥ 30% (1999/6/25). 4531 +5(1999/9/15) . % 32 5(1999/12/20) . % 33 5 (2000/03/20)

FGIS- #iEm & oL 7-1 (1999/3/30). 7-2 (1999/9/30)

5581\ (1999/10/7-10/9 T2#Fi Ky b= ER JEZE 4,000 M) FEME 72 8

ARAZ— 118

FBTHER SCHE Vol.8(1999/9/30 ¥171)

B TATwIIEREIV AR YsZATv Y

B 100 4/26 (H) SRR FERINZT 5 2 2=

B 100 4/26 (H) BERZZAEFERINIZT 5 1 2=

F2m10/7 OR) THFBERY 11F 5 7 ==

1068% (6 H) —1112% (9H) —1168% (12 H) —1183% (3 A)

71# (6 H) =72t OH) —»73% (12H) =764 (3 A)
#h « 215, Forest View, HiBK, 727 MMEMGIS, €Y

AL RBRMREHEL 55 GIS. NIVF X T4 7 GIS. ENAIVGIS -

FEF— g A= g v, RSB GIS, &

BREDS GIS, LHuFIA - Hhiffh

BB OBRZ NG LTz,

Mg e, s, WhEs. FhE PE, U, R &

Bz L7z,

11 A KAGIS KEWICBWTH 1 [EEH GIS £ F—n»1bNhi,

Bihag (BB 0FE28ER 1 JHICSEIT5C ke Lz,

it
]

FEETER
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T

BNIER (REEIEIET, MRS T

B, Bos

PSR, RIS, A)IEA, DN, R, ORI, AT, KIS, AHie,

FIERIGIT. ANCIR, KBBEAR, AT, A, ST, MET, BT, WA,

RIBCETT, MWL, NER 2, JONIEK, CURTEE, SURUEAR, ST, BIRE T

I, FEPPRR, IR, G, EURfen. SR B LS. AL, LR,

St FF LR, R RIS R RER, AL, 7RSI, SBFRE], LRPBER, LI,

=

WHEBEE (IRBUE L) . WM GRIb. BEE— (I, BT (E0. EHT (R,
FOATTIE (PRI IIGETES GURD. IR Qi)

g

> 4
o g
R @
Bt K 50 S

i

£ 8 2 2 8] OB, ORMET, S7HE
czas 4R £ OB, BUTE, EIPEI, % SIC {t&H
5 i ORlil, OF)IIIER, EFISMT. FIARIM, BRI, )10, ek,
SIS, HTH, MR 2, REPRERL, ANCTE, LR, A LR
" L. RRAEAL AIER, SOV, I, RASRIE, RSP —, DA,

T, STHE. SRS, BT RS, KRR, KIS, K

HSFE, KIS K%, B T, M2, DEm, RFbE2R, 7 a w88,
AR, B, BHEAT, PR, AR, BRThR A, HoMRA,
A T, RO, RRBEREORER, NEA 2z, ANIETESE, TOORGRRE, SRR
WNIER, BHIRERE, U] - dA - AT o REAR, SiEsE,
7ok, ZIRIsh, SaAERESh, HETH, FAPATRE, e e 1T
HITERE, R, REAER havidtel, 7 BEs . faAkE—. fHahE.
ML, A EHERE AlshE], ARHE, KEEE, REFHER, SR

LA - ER OfAZ, B LE%, A EIKR

[LERAS - BN OREHEAL B LEs, A LA

&5 AV a-2y b OHEJREE

S | G OvgAwIEs, mARkE, KH<FHE

£ % B OlRMIEKR. &BEfT. BIREF

S B OMMETT. ORHA T AR P A EEE . g ARk
R = R 17 ORMBERE. OREMME. ORATAR, OKHTE, Bk

W W WX = OmMak, ORILERE, Kb

Bt 95 #E 8 HE E Oftlezesr, ORRZER], MEET, wH5hE

I3

F R B Oy, OPhElE, ZHHE, B, il Ahlithal

H345 (2000/6/20) 5535+ (2000/9/15) . #5365 (2000/12/25) . #5375 (2001/03/31)

. [GIS- #Em &G 8-1 (2000/3/31). 8-2 (2000/9/30)

59 11 (2000/10/11-10/13 T22BeRY: BB AR JERE 4000 M) FEEMAE 89

o RAR— 128

A HRR SCHR Vol.9(2000/9/30 1 T)

P TATv7EREIVARE YsTATv o

1B #F 38 & Martin Clarke 522 < 15 Years of Applying Intelligent Geographical Information Systems
to the International Business Community: Lessons and Examples >

S 4 1
i
mw%

s = H110E4/28 GB) HAKSAEM (TF) 701 2=

B OE £ P1MR4/28 ) HAKRERE (TF) 701 2=

BASE#H 1220% (6H) — 12714 (9H) — 13384 (12 H) — 13384 (3 H)

=1 E = E 77& 6H) =79¢ OH) =794 (12 H) —80%t (3H)

2 B & HRE-HE. BBk A7V MM GIS, EVX X, wm: Fhmi, B GIS. <=IVF AT ¢

7 GIS %‘:/vf}b CIS: e r—varv, "M AU—T 3 v, mHEEISIHFEE GIS. B
% GIS, BRI - Hiffi, P utBabE
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e oD e B b

WwHEBRR

Z B8 =
ozas
ORIBES

> ik Hp
S

e & ik

BT

B

WNIER (FEFRZEREERETT. BIRET)

Rk, BRocs:

EAZER], SRHETT, A&, OUEE, REfme, e . RESFE, KR53,
RIFRIEAT. /DM, REpREE, 7EanEs, AR, &AW, BH5MT, RS, M,
AR T R, NER 2z WNIER, FURSERE, SRR, SRiEses T, BEIRE T

RIS, FHAAIER, TN, aiike, ROk, REHERL B BE%, wifshdE, filE,
YRt A LpiE A RS A ERERE AL Ao B RE R, (AR, (LR
R

kB CtieE) . HHEs RAD, BEE— (PED, Ry G, A (hED,
EATRE (PUED, JLRHTES G, EIER (il

= W OXGE. OFRHETT, SHHE

] & OFMIFHL, Mocst, EIIZERIL % SIG R&H

e it Offilithml, OB, BHEAMT, HPRIE, BT, &5)1E, 2L,
WA R, HER, /hER—Z, KEHER] D, il A R

o) gt AARLA REZEAL AIIER, AR, R, RRE—. DRI,

DHRERER, FHHE, AT MR, TLIRTTER, REERII. KH<TH,
R MR, IR=E, /DR, KO 2R, IS RIER, AR, &8,
BHELT, PIhR, B, SRR, R, RIBEEORER, NEB—Z.
ITREIAEE AR, BNIER, FHES, BJLSARE, Vol s, Y277
YOA - YT a0 WPMEAR, SRR, TR, ZREVL AR
e, $oARM. BREESA, HCIER, HAPRIE, EEE L, AR T, SPARE,
Rk, REMAL il B B, fAkE—. Almshl, EEE
fHhE, ML AL, A R, RhLthE], AR, R K
BrREE, SHE, SRR

[RERA - BN
LRSS - o
K v SEOZ LY A

OfAZ, ¥ FEH. A LRk
ORI, B &S, #f BILs
O HIL=1

S I G OvRAwIER, EARkE, KH~FHE

= % B OWMNIER. &RETT. BIRE T

& B ORI, OBMHIMT, AAR, JEs, A EEE, (mEgE, Rk

R = R 1T ORMEE. OMEMME. ORAKAR, OKHESFH, Bk

W W W X = Ok, OfJLEE. Kbz

Bt 70 6B R HE . OSRIgset. OrRRAEE] MEREE T, fHoAE

F R BB O, OFEE. SHE. BRERME. #iLmE Kt

2 &= B OMME AIIEAR, MR BHAT, @A T HPRRTRE, B,
wIE, BJRERE, RMEAR, HIER, hEAR—Z, KB, /DO,
ML, A B RLshR], AT

#5385 (2001/6/25). % 39 %5 (2001/9/20) . %5 40+ (2001/12/25) . %5 41 5 (2002/03/20)

IGIS- ¥ifEm &SI 9-1 (2001/3/30). 9-2 (2001/9/30)

510 18] (2001/10/23-10/25 TR K%Y g = 8#F JER A 4,000 F)

FERMEL

918 RALX— 16
FTHER SCHE Vol.10(2001/9/30 3#171)

R AT v 7EREIL 46
- JLi U

WS E AR

Y'sTATw 7o

B 4/27 () HAKZEEEE (TF) 701 2iE=E

5 114/27 () HARZEREE (7F) 701

Pa=r3
AT

B2\ 10/23 CK) TR (11F) 57 2=
13324 (6 H) —1368% (9H) —1437% (12 H) —1421% (3 AH)
854 (6 H) — 854 (9H) —87# (12H) — 904 (3 H)



2 SRR

o B & HEE-EB. BBk, =T, ©U XA, BAGEHE, B GIS, RIVF AT 1 7 GIS, E/NA)L-
/\~3f’wl/ GIS /\4’7r‘)~va o THFRHD ISR R GIS, 2B GIS, LM - Hiff,

PR AR, REZERE] GIS

10/23 j(zzlj\]bc_%b“florli sz o 72 (ZERE. WHERERELX. &
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z10[2! F 2

ERETEE
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2002 FFE

WHEBRER

OZ&R
OCRIZER

48
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> B 8
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F5EH]

Rpenk. fHnhE

REZEE], SeEST. AIINEER, OUREE. OhER, RSk, e, S,
TLIRFTER, JORM, KHSFE, K=, MERE T, s, BEE— RO, EanEE,
BElRT S —, FAEL, S B BHEMT. RRER BRITHE, GBCETT, DR —Z. TSR,
W, ERSEE, U2 - 2 OA - YT o WIMEAR, TEKIEHE, @A, B,
PRI, A ETa, R, REHEHI, B B, AR R P NA. fHoLE,
fRLE, Japst, WEFHOG, BEHES, EEEIR, A EESE MlhEl, REFEER]. LRI,
LIRS, TR, AT At

ki ok CbimE) . BEEE GRID. BEE— i), SNE G, A (hED,
mATRE (PUED, ZEESEE CUND. EIER (i)

EART R,

= | OXIE. ORI, FRHELT. RSB
] & OBEMFARL. OBMEIA, Y24 - a1 - AT o, KA

e ity OfFJIIER, OENNE, LR, DN, MRS —Z, BRych, KT,

TR, RAKE—, HER M EES

& kAR AR, AR DUREIE. DURGEIR, MR, TLIRETER,
PR, RARRIE T, /DI, FrHBEE, AR, B R —ER, BROTE.
INER—Z, BRI, SRS, KO, HKER, R PHERER,
S, PR R Lok, BRI FEARE . L lvE
WREER, A BESE Rlghm], BACE, SIE

LS - R O [EY. O A, FEiEfmt. mA=m. A R, BHKR

S I G OXRMfegE, OMRIE, HHPsth, (LiEHIoL

& B OMEEST. OREFEER], OHER, FHE, &7 8] AN ER] &BETT.
fEHFahE

R = R 17 OFPEAR. OKHE, FHHE AT, RUb R, &G R0, R
G

Bt 28 i HE A ORI, OMSMT, HREER, (L

F R B B OPMEE. ONIthR], WEE— HRE— WH&EE, fhl

5425 (2002/6/25). 55 43 +5(2002/9/25) . % 44 7 (2002/12/25) . &5 45+ (2003/03/25)
FGIS- Filgm & o) 10-1 (2002/3/29). 10-2 (2002/9/30)

2511 [ (2002/10/22-10/24 T2 Ky SmE<E8A JESE 4,000 M) FERFEH
92 RAZR— 1414

SBTHERSCHE Vol.11(2002/9/30 F#171)

BHIE TAT v IEREIV 4B YsTZ AT Y

KR IT Young Chul Shin (KD &E

WEFESERIERET © ALkt

TR SR - AT

B 108 4/22 (A) WEEIRY 91 ZHWEK—IV

B 4/22 Ch) WEERIRYE 91 48 ZHMAR—IL

H2m10/22 k) T2BERY 11BE 37 =65k=

1436 % (6 H) —1443% (9H) —1486% (12 H) —1499% (3 H)

904t (6 H) — 1054 (9 H) — 1104 (12 H) —111# (3 H)

HRE-BE. HIBIA, 22 IT, B2 A, BMGEHEL B55%E GIS, <IVF AT+ 77 GIS, E/8A )b
IN—=F v )V GIS, NA AV —T 3 >, JHRHISIRRE GIS, FRBUER GIS, THiF|H] - Hifff,
PR BN, FRFZERE] GIS, EAd GIS
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1% 1 ESRI ¥ v /S UMk a4t
ETASEARRE GREmais) « LM G iR m s R
HIERS RS X7 LW E (GIS ORI OB © HIIRAE TEEEF AT AT A
T LR (IR o)
HHHEGE FEELOMROBISD) « O GHRa R HRE & 5228
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% EIIII %UH-

o>

palS3
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ftb

—a—XLZ—94%5 (2015/6/25). 955 (2015/9/5). 96 5 (2015/12/25).
FGIS- Filgh & o) 23-1 (2015/6/30). 23-2 (2015/12/31)
AANZE 1146 % (B H) —1185% (TH) —1216% (11 A) —1263% (2 H)
Bh&g 65Kk (5H) —»65H1k (7 H) —66 [tk (11 H) —65H& (2 H)
HiGk, ©U %A, B GIS, LHiF|f - Hifff GIS, WpZef GIS, M - ZeRiEH, v+
U7 ¢ SIG. FOSS4G nRle
s (AR, sdt OFEr). deke AR il GEHahE) . B G5IED.
HRE OIEERD . UE AR, JUN (CaZs) . il T
HAHIEREK R #2015 k2 (2014/5/24-28 HiEA v 1)

%IGIS (UFE) | THIFMESR S X7 L (HARGE) ) T ANMERE & KEY X7 | (MWEEaE
DI R
G 72 EXPO2015 (2015/11/26-28 HAR}2FAKER)

Y VIRY T L [Boot!l IR EX ARZ—KT7 w7 | GEBNE A/ X—= 3 U EINEE
K11 @6H)

Geo TT ar—aryral oL TEHBKICHET S GIS X#Hiat « Hilishr) (27 H)
R EEE (7 10 H 10-31 H, BMEIC X SRZE 11 H 5-20 H, BEIZE 11 H 30 H)
Heg GIS EFEY VARY ™ L (2015/11/5 BB ENT R / d#FEZ8 1)

XTDEND, FHREICIFZERBICHNT % AH T2y TR G

GISCA

ERY Y RI T LICBMDHEEE
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% # &

i =
B =
g =
OBRE ONERE
O PR
B F =2
5 =
N =

2016 &

(42 % {11 2016/1/1 ~ 2017/12/31) HEARN (b & HFUEH S A T LWL |
PREFAN . ORI E AT | iR R (AU, O v (E#ORAERED  H Bse GR
RS WA e (GIS KEEHIZERT . RFEEE GHHMTERD . K= (FRERIITD.
MR GREORS). BEE— (Bl ERY) . REEE CGRETRERY). inins (B
MESRBANR) . EERER (BAVERA) . BRASRH —EE (BERIRS). Mk (BEHESREAA) . /)
O (RO Il EIE. CGRERSE) BREAIE GEERIZEAID  JIA=ME GRETA).
epetel] (RS2 ) SRiIRsET GREURZE) . BIRE T (HAKRS), IAES GRaU).,
WA — (AR WA+ (E PR . Arb—p CRBRIZERSS) . A= (5
LB, A IR2 (GIS #8EWIZEAD . BJIHH] HEARAHRED | vkt GLafiRs).
ML) CGRUERE) P i () JPS)  fiHFshiE (FRRRF) IEAR TR (ESRI &7 7S/ () |
Rl CEERRAAED  REFEE ] GZanfiAsA) il B GRS LHERE (RRAH)
AT (EBRGEEAR . AR CRBRINE R L& FAREARD . S)IE O
FRF), FIHB— (EIFETEE)

BEgE (1040 @ RFEEE. RI=, REBRZE, DOm, WEE— Bk, o, |
JESEE, FTERN, A

B (24 @ RAZEA] KREFEER]

1S B O/, JARRA, EfG, BERR—E0, BIRE 7. WG —. il
L ARIEA T L], ARG —

2 S O/, DR EabA, IHHERE

7N ® OXRYZ KA, WSS, H &R, B, IERE, B,
PR

R = R 17 Offbse, qL=E BASS, MG, RIFEERN

2 = B OminE. WHNE, SLHE, RN

L] £ OWREE—. O ({0, Ofifiig, OfEB—IE, O/hmHE, O
BEARE -, OIAEET 7~ boe, B, BRERE ., s AR sl
Fale, L

= B Ol WHa i, |z, (LASE, (PR (FBEED ., (k

) . (BIRZN). CEEEEE)

GISEMBERRER OFEIH] (FrHa) WM, KEEE, CRHSFE)., (EEH, (T
ARZE) A EATR. SIIE GRERES) GUHRE )., KEGFE. (A
RsER) . (BMFHED. mdh—K, (P, RILvE (s, fmG—
HRERE) WRESEH . (—KIEE). (halD . GEARRA) . GEHH)
(FHR) GEAER) . UNER)

HAMERERZES /NIE

wEEEFRES (B LE%)

AX-BRABRUHY o -

aizzzagaggs LA

— R AHIFE R S 2 T LA 46 [MIFIEHS (2016/5/28 HELAZ T2 14 B8H)

— Rt R ARNBRE R S R T LR AT [MIPRRES (2016/8/5 #2H5)

— R [ ANHFR SR S AT LR 48 [HIFIHE (2016/10/14 3T IE RS 127 8R)

— AL RTE NHIEE SRS AT L2228 49 [ E 2 (2016/10/16 YLIERZAAF v 78 R)

— et A ARG RS AT L2355 10 [alvk B2 (2016/5/28 HEURATAAES 14 51)

525 [HPE g R RS (2015/10/15-16 STIERZESIEF+ 273 R)

Zhng: (FHs CD-ROM JA) -

FEa&EEE  FHai2fF 4,000 H C4H3Mf 6,000 M)

AL E AN 3,000 [ CYHAZA 4,000 )

JEEE  HA1ZA 7,000 F C4HAZ14 8,000 )

B TIERFARE TLSZA N (B#E 4,000 M. HHEZ{ 5,000 )
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2 5 RS

% 125 M@
£ 5828 XN
2 = B
AREBEFHEKE
RAZ—t
v 3 v B
EBRENRE
= ]
2 = &
2 B ¥
7 B =
5+3 ER

HWFEE 1501 (R y v a ), RAZ—¥E 80 1, HisE R 3 Mk, AR AL
# 364 %

S IR RV IV

REAHNEIC BT B A B DOEIIREG L XOKFICIFTOT 7 gy

IO R A 7adAr T —2 NS TAN S FEAN~ A 7 a4 7 — 2552 5 M
DRI A AT T —ZDFER~

GISCA Fillew g >~

FIFHPEHBICET S GIS Z2iGH LT BRI R 5 B R FhRE

IoT & GIS WRIZHBA~— Mt

FOSS4G Mz TA—T7 27— 2RO 2R EROFMH ZE X% (1))
HiGhDHE T —7 27— 2RO B2 EHROFHZ2E 2% ( 2)]

HTBndatyyay

NI RF ey yay i COBEICER % GIS #ibf

International Association of Geo-informatics (IAG") : H&#4 3 7 [HIC K % F &K

B ¢ Prof.Jin Duk LEE (The Korean Association of Geographic Information Studies)
"Construction of 3D Spatial Information Using Unmannd Aerial System"

Prof.Liou Yuei-An (National Central University / Taiwan Group on Earth Observations)
"GIS & RS framework for monitoring eco-environmental changes and influential factors"
AR5 © Prof.Yee Leung (Chinese University of Hong Kong) "Basic concepts and
methods for uncertainty analysis and propagation in geographical information systems"

TR 31 M. RAR—RKE 121
10/15 VEIE KA F v R A AfE LGl sk

WFFEEERNERIT @ FHAE CRETREE)

“ftram SR ¢ AR (RBRSE)

VI boxy e T2 L E)IE CRBEERS)

HEHM  hEE L

BRI BB L

AH O E GULTEERTE) ZEBT (RS FAZE GRETERD) REEAR GR
FORED) . ARR GRECIERY) . Alidss GRETIERY)

IE—IZ 1 4 (BEREOS) . RRZED 44 GLanfE s, NFEEE (HA
PRI HURTE) . EHHSERIED 14 GRS, EREREED 2 4 CGREIR),
Nguyen Anh Kim (Z4> 2 44 (TGEO / National Central University), Hui Fang Li {7/ 2 %
(TGEO / National Taiwan Ocean University), Hern Wang (& 3 % (TGEO / Ming Hsin
University of Science and Technology)

2016 Z (2016/10/15 k&=tkvy ¥ a VW)

Fofie PR AT LR

Hfie A HFTEL, HARIX Y > 2 —

he L LB E L BeRE . HAMP AR SOt HARMKN AR

1% @ ESRI v /3 Bkttt

EsGEREE GEEMNABRD © TERMTY R/ NERT — LU
HPRIE RS A7 L2 H (GIS ORDARAY 7515 I O#0) © 1 FEE O CRBRA LRI FH 522450
HAMN ¢ > 2 —H GhXOZNREMAI O © Itk AR
BT EE GBE LOROBIND © JHigtkh

—a— AL & —98% (2016/6/20). 99 5 (2016/9/20). 100 5 (2016/12/20).
10145 (2017/3/25)

FGIS- #am & JSH 24-1 (2016/6/30). 24-2 (2016/12/31)

AZE 11418 (5 H) - 11904 8 H) — 1204 % (11 H) — 1204 % (2 )
BOaE 59k (5 ) =59 Mtk (8 ) — 59 Mtk (11 H) — 61 Mtk (2 1)
HiGlk, B3 A B GIS, LHUAIAT « Huffi GIS, MfZERd GIS, HiX] - 22fRIL, £+
U7« SIG, FOSS4G #tz. #TFRENFIA, ToT & CIS

JepiE GREFHID . st OF ko), JbkE BEEFHR) . il GEHEhE) . B G5)ITRD .
HE OHHEERD . PUE GREELD ., U (a2t mil \THEEED
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2 5 A AL R

Zz O M AAHEREERAES 2016 FKE (2016/5/22-5/26  HIRA v 2)
% Geographic Information Systems and Cartography ([EFEt v > 3 >) ) MHBELE®R

VAT LK - 2R T ANRIEREE &) X7 ) (HPIPERE L O e
G Z=[ EXP02016 (2016/11/24-26 HAR}2EAKEN)
VYRV L TEEIT GCEMMSICMZHFELTWS D0 ?  GZRtSIZES M E
L Tcwsomn?) (26 H)
EERAT 25 RS EETIT
EAERNT 25 RS

FRAIEE
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2 5 RS

BHOOIC ~

“GIS" XDV F—H—\

X1

el

2E 2016 5 H28 H~ )

BRICDHIED, PR LT,

F90E. BEHS ZHMNRKEHER - a1 GB 12
RO ZED TRINTE#H N U E T, REFLAEITIE,
C O [GEEE) 23, SO R TH O R HE
ROHFLE RS> TIHEX L,

ZLTEbAA, FELLK 25 FOM, P2
ZTCHW, DO HERICITEHROED TT, JE
ROZE. BIZE. $FRHE. FERA 2 N\—%2
BB LT, HHE GRE. 2REDITXTOH
FROTRNIDNH > TIECHDTEHDOERDNH S &
FAET,

BRI, AL E Ay -V RTHEXL
7zo GISA DFEEUHM HBEN K B5F > THWTW
% Michael F. Goodchild 7e/EDFHEICIE, AL
SERAEUBNFK T, #[ED KAGIS (The Korean
Association of Geographic Information Studies) &
E. TTIC 15 L EDOBHEANVICED LT,
& HIC 25 JAEDOSF Hi1zIcHEIE D TGEO (Taiwan
Group on Earth Observations) ZfNz. W7 27
D 3 FEBEHEIC K B [HFE 2 IAGT (International
Association of Geo-informatics) M¥EE L7z DI,
FICEZBRNT LTI,

FRMBILENTZ 1991 D E 51T 25 4 i,
1960 FRFFT EF A, HHRNICAHAZ LT XTI
GIS DAL, ZDOBUFRICIIIDETE . Y
7't = 7 bk -UIS (Urban Information System) A3,
ERFETLSE EWND X LT,

LRREERE, FIICGCISDE N « £ - I
DEFRIC, 7—Z DI, ¥ AT LORAETL.
TEHMONHP ZXFHE Vo To, thHlE L 48
RS S, BEEZ S, GIS) &0 H 55
DHTIEZ 2 —AICR 5, ITS % IoT FDORFHIS
e E DBETHEONSE Z EMNZLE>TVE
ER

CCT25FMTOHADGIS #HTOIRY 7

k. 2007 £ 5 A 166 @H EZTO [HIBEZERH]
TG FAHEERATE ] ORI WS T LIZRB 0
TUL&IM, DAEDEOHRFETIE, 2EDK
BRICKEREIN B K FOHREZENE T LIFTE
XA, TNHKEBYLTE GIS &, Brpikig A
RO LA UL SR DR ERICHIH E N 7z
CLZRYIDIC, RHARKEK TORMIEGEEIHE D
FEATPEBE TR O N, T 5Ic, RIFEDRER
HIEBIC 351 % SNS & sy U 7o ke i il s D 7555
ICZ KRB 2R L TE T,

ZD—F T, JRFERER OB 273 [HHD
HEDICHLARIED T, ESMEFHEE 2V
ELHOE LI, T, FHHEEZTEL TS
s D T, WIS A B TETFA FAR—
ADHT, HIKMERE LTAHET N5 DM EN,
PN E T AREHZE O EEICH LWV L
T9,

Iixbb, —HOL—Y —W CGIS Z58 175 —
WE UTHERY 3 —/7. — i st s e - 250
O MfENTRL] E, FREFLEChN S, GIS
EWVIIBEDEEZLEEHDLN)VTDOE N, 5
FTITROLENTVWEDTIFEKTE T,

WhiF T ND 5 DO (quarter century) (3.
GIS A, General Infrastructure for Solution & L T,
it LT KR E LNFEL A, DU,
N RE 50 FEDIE T, WODRICH AL 80
FDTAL « VA —Z—ICE Lo TWVB/NE
., TEHR2LRBBE, ZTORZIDOHTHE
FleneFLTHED 9,

2016 £ 12 HiH
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