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Background

. Everything Happens People, Events, Objects

in the Framework of 2
Time and Space

sl
(5

Temporal and Spatial
attributes of People, 2
Events, and Objects

<
\00
2
&
&é‘

&
§
S

Aims

- Catch and Manage
the Temporal and
Spatial Attributes

+ Create Visual Effects

+ Construct a System [Py
Environment L [
Amenable to Human
Cognitive Model

What is GIS ? vs

« Geographic Information System/
Geographic Information Science

- GIS can process, integrate F s’a g
and analyze spatial data i ———
+ GIS can help to solve real- V" L""':*

world problem in support
of decision-making

What is GIS ? 2

+ GIS in the past

- Paper maps, typewriter, books, drawing
tools---

» Modern GIS

- Personal computer, workstation, software,
database, network---
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What is GIS ? 33

Points

Attribute tables

Creating Two Historical GIS

Two Virtual Spatio-Temporal Platforms:

»Chinese Civilization in Time and Space - CCTS

> Taiwan History and Culture in Time and Space - THCTS'

Platform Structure

The Platform Consists of Three Components :

- Spatial Database (Maps, Aerial Photos, Satellite Images)
- Web Based GIS Functions
- Thematic Maps

CCTS or THCTS

‘ Geospatial base data ‘

‘ Thematic map database

Administrative Boundary Population
Place name Religion
Basic vector data (like river ,Mt) Military
Image/Aerial photo Natural Environment

Statistics Public health

Chinese Civilization in Time and Space,
CCTS
« Overlay { The Historical Atlas of China )
with {Arc/China) (1 : 1,000,000) to

construct a spatio-temporal framework of
more than 2500 years

Cfllﬁlf

The Historical
Atlas of China

The Dataset of CCTS: The Historical Atlas of China
(Various Scales from 1:2,100,000 to 1:7,180,000)

- 8 Volumes with 20 Groups, 304 Pieces of Historical Maps from pre-Qin
Era to the Qing Dynasty

« The Dataset of Arc/China, published by the National Bureau of

Surveying and Mapping , PRC., in 1990s with 13 features and 77
map blocks,
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Time Scale of CCTS
Database

Tan’s Historical Atlas of China

The Shen Newspaper
Maps
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Interface of The Chinese Civilization in Time and

Space System
A WebGIS-Based Infrastructure for Content Navigation and Web Mapping
Integrating Geospatial and Attribute Information via the Internet
Users can Upload Data, Create Their Own Maps and Save Them in the Client
or Server Side.
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Taiwan History and Culture in Time and
Space, THCTS

+ ( Historic Bao Atlas of Taiwan) (1904), ( Topographic Atlas of
Taiwan) (1920), and recent  Topographic Maps of Taiwan )
(1990 s), constitute the primary data base. These base maps
cover four different periods of taiwanese history: the “Dutch and
Spanish Period” , the “Koxinga Period” ,the “Qing Dynasty
Period” , and the “Japanese Colonization and post-WW I1
Period” .

{ Historic Bau Atlas of Taiwan}) { Topographic Maps of Taiwan )

Time Scale of THCTS

«Dutch and Spanish Period
*Koxinga Period

*Qing Dynasty

«Japanese Colonization Period
*After WW |1 Period

Japanese Ruled Period

Spanish Koxinga Period  Qing Dynasty After WW./7
LTI T[]
1600AD Dutch 1750 AD. 180L) AD.

The 17th~19th Century Maps

Topographic Maps of the
Japanese Ruling Period

r e L b

Changes of Administrative Boundaries
During the Qing Dynasty

User Interface of THCTS

¢ AR WA s
"
e
[
e
- -
o e
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Applications

»Integrate Academic Resources
»Facilitate Thematic Research

»Promote Knowledge Dissemination

Integrate Academic Resources

> Literature Database
> Statistical Database

»Image Database

Literature Database

- Scripta Sinica (= 7 ¢ %22 % FHRE)
- Bibliography of Chinese Local Gazetteers (#
CRPERETHEL)
+ Taiwan Research Network ( 4 % § %8 7k )
- Taiwan Geographic Names Information :
System (4 & Z5F0 k)
« Taiwan Viceroy Administration Archive .
Database (+ . BB E ) g

People
- Authority
gy ®

L1 ]
Py A '\!ﬁf'_‘? +0

.1
i
|
L

Integrating ‘Scripta Sinica’ with CCTS :
Both Contemporary and Historical Place Names on the Digital Map can be

Linked to Various Databases Containing Related Articles and Bibliographies.

Searching the Bibliography of Chinese Local Gazetteers
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Integration with Various Databases of Taiwan with THCTS

Using CCTS in Analyzing the Price Trends and
Population Distribution in Qing Dynasty
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Statistical Database

» Statistics of Grain Price and Population of
the Qing Dynasty (# ffiif &« v FTHE)

» Census Data of Taiwan Population during .
the Japanese Colonial Period (¢ 438 4
AT EETR) :
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Key Functions of GIS

- Spatial Analysis

- Buffer Analysis
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Analysis of the Jiangnan Market Towns in the Ming-Qing Dynasties
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Buffer Analysis of Yellow River Floods in the Tang Dynasty

Image Database

» China and Taiwan Map Database
- More than 120,000 old Maps are Collected
and Scanned into Computer .
»China and Taiwan Remote Sensing Image .
Database

- More than Millions of Aerial and Satellite
Images are Processing '

Taipei City,1947/09/15

A wWO~EOFRAER A
o} 47 934k 4748 34773 50 K i

Searching Interface of Aerial Photos and
Satellite Images
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e wan
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Erwm o
o wnwen
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Data Comparing (1

(¥5) aqQen

Taipei Old Map(1922) v.s. Old Aerial ph
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Data Comparing (2)

Aerial Photo of Shang Capital
(1962)

Data Sharing

CER

3D Interface
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THCTS Data Overlay on Google Earth
for Public Access
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Facilitate Thematic Research

> Innovative Research Methods

» Integrate Research Resources

» Develop Historical Geographic Information

System

Nautical Charts along the Coast of Fukien and

Taiwan since the Song Dynasty
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Yu Yong-he’s journey across the Taiwan Strait in the
Qing Dynasty
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Historical GIS and National Digital
Archives Program

Application Projects of the National Digital Archives
Program
‘ Linguistics Coordinate ‘

Integrated
Systems - -

Y Spatio-Temporal Coordinate +

f
Archiving Historical Maps and
Database of Remote Sensing Images of China
Basic Map and Taiwan

Digital Archive Project of Rubbings and Archaic Texts
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Prospects

- Virtual Center for Sinological Studies

+ Open Lab for China and Taiwan Studies

- Participatory GIS
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Urban Monitoring using Former Japanese Army Maps and Remote Sensing :
The 100 Years of Urban Change of Jakarta City

J. Tetuko S. S.1, I. Indreswari S.2, and R. TATEISHI?

1 Center for Environmental Remote Sensing, Chiba University, 1-33, Yayoi, Inage, Chiba 263-8522 Japan, Tel
+81(0)43 290 3840 Fax +81(0)43 290 3857, Email jtetukoss@faculty.chiba-u.jp or tateishi@faculty.chiba-u.jp

2 Department of Architecture, School of Graduate Study, Institute of Technology Bandung, Jalan Ganesha 10,
Bandung 40132 Indonesia, Tel +62(0)22 250 1214 Fax +62(0)22-250 8059 Email innes@bdg.centrin.net.id

I. Introduction : a brief history of Jakarta city

From prehistoric time to Muslim and
Hindu-Javanese kingdoms, the Jakarta area (now
the capital of Republic of Indonesia) was a small
village called Sunda Kalapa In the twelfth century?
it appears to have been a harbour for a
Hindu-Javanese kingdom called Padjajaran, the
capital of which was near the present mountain
resort of Bogor, south of Jakarta. A port on the Cili-
wung river (see Figure 1) emerged as an important
part of Indonesian trade. The importance of Sunda
Kalapa was similarly affected as the port of Malacca
on the west coast of Malaya that was conquered by
the Portuguese in 1511. The Sunda Kalapa was
renamed to Jayakarta (Victorious and Prosperous)
by the sultanate of Banten

Then this area was started to develop by building
of Dutch East India Company (VOC) fort on west
bank of the River Ciliwung in 16192. Then this area
was familiar by calling ‘Batavia’ and about ten
thousands people were living in this small city.
Traders from India, China, England, Holland and
other islands of the archipelago are recorded con-
tinuing to visit the port for spices trading.

Total population of Jakarta (inside the wall or fort
Batavia) in 1673 was recorded 27,068 people. By the
end of the eighteenth century, the VOC was bank-
rupt that affected the total population would be

35,000 peoples in 1730. This economic situation was
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worse; hence the population of city had dropped to
12,131, with 160,986 living in the environs, a large
area extending south to the mountains (Bogor area
or former Buitenzorg city). In 1815, although the
power of VOC declined, the population increased
slowly to be 47,000. The city was sprawling by the
installing of modern public transport, therefore the
population increased to be 70,000 in 1850, and
116,000 in 1900. The city was strung out over 10 to
12 km from north to south. By the 1930, the popula-
tion of the city of Batavia had grown to 435,000
where the immigration caused it to expand. Most of
the road network had been asphalted and public
services (electricity and telephone) were established
in 1940. In 1942, Japanese occupied the archipelago
and divided it into regions, and changing the capi-
tal's name to Jakarta that was treated as the capital
of one such region, Java. 1942 to 1949 periods is the
struggle period of Indonesian for Independence of
Indonesia from Dutch, and Jakarta assumed as the
capital of an independent Indonesian nation-state in
December 1949. Van des Plas reported the popula-
tion was 844,000 in September 1945. After the in-
dependence Jakarta was decided as the capital of
Republic of Indonesia, the urbanization made in-
creasing the population that recorded 1,050,000 in
1948, almost double the figure for 1930. President
Soekarno’s visions had little relevance to the domi-

nant fact of Jakartan life in the period, official figures
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Figure 1. Study site : Jakarta city, Indonesia and its environment

show the the population was increasing drastically
1,782,000, 2,973,000 and 3,813,000 in 1952, 1961
and 1965, respectively. According to the census re-
port of Indonesian Govermental Statisticsd, the
population in 1971, 1980, 1990, 1995, 2000 and 2004
are 4,579,303; 6,503,449; 8,259,266; 9,112,652;
8,389,443; and 9,792,000, respectively. The popula-
tion in 2000 decreased comparing to 1995, it is as-
sumed the impact of Asian economic crisis in 1997.
The population in 2004 was increasing again by the

recovery from the economic crisis. The population
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trend of Jakarta city from 1815 to 2004 can be seen
in Table 1.

The Statistics shows that the urbanized area cov-
erage of Jakarta 93,7% in 1980, and 100% after
1990s (see Table 2), where total area is 661 km2. The
data show the lack of information of urbanized area
coverage before 1980. Therefore, in this research, old
maps and satellite images were employed to obtain
the urbanized area coverage before 1980. The detail

analysis will be explained next.
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1. Study site

Figure 1 shows the study site, Jakarta city (the
capital of Republic of Indonesia) that located in
106°40°E - 107°00'E, 6°04'S - 6°22' S and covering
about 661 km2. The area around the mouth of the
Ciliwung river in west Java, the site of present-day
Jakarta, has known human settlement from pre-
historic times. Built up from the silt washed down
from the volcanic mountain range to the south, an
alluvial plain spreads out in a fan shape traversed
by several rivers: Cisadane, Angke, Ciliwung,
Bekasi and Citarum.

111. Analysis

The urban area change of Jakarta city is inves-
tigated by using old maps and satellite images. The
employed old maps are VOC (1887), former Japa-
nese Army map (1927), and Joint Mapping Indone-
sia - US 1950 maps. Especially, the former Japanese
Army map is composed or mosaicked by 11 maps4 as
shown in Figure 3. Jakarta city boundary in this
Figure shows the present boundary of Jakarta. Then
the satellite images are KH-7 / Gambit (26 may
1967), Landsat MSS (21 June 1976) and Landsat
T™ (3 May 1989).
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As shown in Figure 2, firstly the old maps are
scanned. Secondly, the maps were geometrically
corrected before digitizing process (visually) to ob-
tain the urbanized area class. The satellite images
are also geometrically corrected, then supervised
classification process was employed to acquire the
urbanized area class. The topographic maps® with
1:25,000 scale were used in the geometric correction.
Then the urbanized area class only was delineated
to obtain the urban area distribution more clearly.
Basing on the digitalizing or delineation process, the
coverage of urbanized area of Jakarta in each date
could be acquired as shown in Figure 4. This Figure
shows (visually) that the urbanized area was in-
creasing drastically after 1945 or the independence
of Republic of Indonesia. Figure 4 shows that the
urbanized area coverage is 8%, 13%, 21%, 32% and
64% in 1887, 1927, 1950, 1967 and 1976 respectively.
According to the Landsat TM data (3 May 1989), the
coverage in 1990s is almost 90% or matches well
with the statistics data. Table 1 and Table 2, or the
population and urban area change of Jakarta city
respectively show the strong relationship. These
tables mean the increased population caused the

sprawling of urban area.
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Figure 4. Urbanized area change of Jakarta city in time series

IV. Conclusions

Like many big cities in developing countries,
Jakarta city has almost 250 years history and suf-
fers from major urbanization problems. The popula-
tion has sharply risen after 1960s, and according to
the old maps and satellite images, the urbanized
area covers whole of city (661 km2) in 40 years after
the independence and the declaring of Jakarta as
the capital of the Republic of Indonesia. The result
shows that the old maps (1887 - 1950) including
former Japanese Army maps (Gaihozu), and satel-
lite images (1967 - 1989) can be employed in combi-
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nation to monitor the city sprawling and its
problems.

In the near future, the authors will employ these
data and Geographical Information System (GIS) to
retrieve the city spatial information and its change.
The information of urbanized area, vegetation, digi-
tal elevation model (DEM), annotation, transporta-
be

retrieved from the former Japanese Army maps to

tion network and hydrologic network will

obtain the topographic information of 1900s. The
high resolution of satellite images also will be em-
ployed to monitor the area around Jakarta city or



known as buffer zone of Jakarta (Bekasi, Bogor,

Tangerang, and Banten) called Jakarta Megapolitan

area.
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Praparsd under the direction of the Chis! of Enginesrs by the Army Map Sarvice
(AM), U. S, Army, Washington, D.C, Redrawn In 1944 from Japan 1: 50,000,
Japaness Imparial Land Survey, Tonakljima, 1922, Hydrography compiled by
Hydrographlc Offics, U, 5. Navy, 1944. All placs namas are transeribed
according to the Modified Hepburn (Romall) Sysiem.

RYUKYU-RETTO 1:25,000

Prepared by the 64th Engineer Bass Topographic Battalion, Corps of Enginesrs, U.S. Army, Far East

1944. Map not fiald checked.
ared  under

the direction of the Enginesr. Hg USARJ, by the 25th Engi Battali

Command. Complisd In 1951 by phot e ( ipl 4 Asrial photography dated Jan.

Horl and vartical trol esta by the Jap imperial Land S Y, 1927 reco-
vered and axtended by CE U.S. Army, 1948. C | hydrography d from USHO Charts 0192,
1921 ; 2338, 1950. Political boundarl deil ed from miscall Jap hydrographic charts,

Base Topog ).
Complisd in 1958 from RyDkyO Rattd. 1:25,000, AMS (FEC) 3726 | NW, compiled 1951 Lrellabliily good). Coastal
hydrography complied from USHO Chart 2338, 1950 (reliabiiity good) P detail d by photo-planimetric
mathods from seris! photography O 1957. Hen | and vertical centrol lishad by the J imperial
Land Survey, 1927; recoversd and extended by CE. U.S. Army 1948. Names romanized In accordsnce with the Modili-
@d Hepburn System. Map field chacked 1958
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