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ABSTRACT

Informatics will provide area studies with new approaches and knowledge, so
researchers need to lead the way to further development of informatics through its
application to area studies. In order to amalgamate both area studies and informatics,
Center for Southeast Asian Studies at Kyoto University are working on creating and building
up a new discipline “ Area Informatics’ , and has started new project “ Development of Area
Informatics’ as 5 years project (Shibayama, 2005). One of core studies in the project is
“Thang Long - Hanoi Project on preservation of historical heritage and 1000th anniversary
celebration” (Shibayama, 2005). In this research, a study on historical transfiguration for
urban development in Hanoi of Vietham for 1000 yearsisto be carried out, so that the digital
preservation and restoration based on the studies can be opened to the public via the Internet.
Aswell asthe historical studies, it aims at the digital archives for preserving the Thang Long
- Hanoi vestige site and the historical heritage. In order to make progress in the historical
analyses, building thematic map in 4D space with collecting the feature data which includes
GPS position has been carried out.

This paper provides an outline and details of case study on preservation of the Thang
Long - Hanoi archeological site and historical heritage.

1. DATA COLLECTION FOR HANOI

To collect various kinds of fundamental data for the research is extremely important to
push forward the research of history at Hanoi Project and the city transfiguration. Table 1
shows the collected data which were created from collaboration with Hanoi University of
Mining and Geology, VAST and Vietnam National University Hanoi in 2005. It consists of
the items of historical and cultural sites (150 sites) and 3D animation for 2 points. To
comprehend a process of city transfiguration, the collected data have a sort order, under
French rule, before it or before 1945 as shown in Table 2. Those are mainly composed of
historical map, topographic map, vector image, satellite image, aerial photo and cadastral
map. Also, Prof. Sakurai’s group carried out afield survey in Hanoi to correct the inscription
data (over 60 points) in August, 2006. And Dr. Ota carried out a survey to correct a Hanoi
map in French library.
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Table 1. Historical GIS Data Collection for Hanoi (2005).

A. Historical and Cultural Sites: 150 Sites

(1) SITEID. (2) SITE Name (3) Place Name and Local Name (4) Latitude (5) Longitude

Items (6) Topographic Elevation (7) Historical Time period (8) Description of Spot (9) Historical and
Architectural Significance (10) Reference documentslist (11) Sill Picture (12) Mation picture

B. 3D Animation for 2 Points

(1) SITEID. (2) SITE Name (3) Place Name and Local Name (4) Latitude (5) Longitude

Items (6) Topographic Elevation (7) Historicd Time period (8) Description of Spot (9) Historica and
Architectural Significance (10) Reference documentslist (11) Computer Animation

Table 2. Resourcesfor Historical M apping and Overlaying.

A. Historical Maps

(1) Years: 1873, 1886, 1898, 1915, 1925, 1936, 1942, 1968, 1980, 2000 (2) Scanned and Picture Maps(Raster Image)

B. Topographic Maps

(1) 1:5000 Topographic Map (2) Digitadized Numerical Maps (Vector Data)

C. Satellite Images:

(1) IKONOS 1m Resolution, Centra Hanoi (2) QuickBird 0.6m Resolution, Centra Hanoi

D. Aerial Photos: Williams Hunt Collection

E. Land Owner and Cartographic Data : 168 Villages

2. CREATING OF HANOI DIGITAL MAP

It is necessary to generate a digital vector map as a basis for mapping of data in Chapter
1. In this project, we generated a digital map 2000 in Hanoi by QuickBird basically as
follows;

1) Vector format: ESRI Shape files with Coordinates

2) Coordinate system: Datum: Ellipsoid WGS 84, Datum WGS 84, Projection. UTM zone
48 N

3) Scale: 1:2000, (Source: QuickBird image resolution: 0.6m, format: geotif RGB fusion)

4) Map layers: Roads, Road centerline, Building blocks, Landmarks, Lakes and Ponds,
Rivers and Water channels, River and Water channel centerlines

The result of the generated digital map is shown in Figurel. Back image is shown by
QuickBird (2005), and front vector data represent road, river and water channel in Figure 1.

Figure 1. Digital Map 2000
in Hanoi.
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Table 3. Historic places and archeological sitesdistribution (Total:132).

Year <1000< <1200< <1400< <1600< <1800< <2000
Number 9 18 I 18 35 45

3. MAPPING OF HISTORICAL HERITAGE AND FRENCH ARCHITECTURE

The result compiled the historic places or archeological sites (i.e. temple, pagoda €tc.)
are shown in Figure 2. In order to make spatiotemporal expression possible, we have to
expressly set up the factors of representing time axis in Figure 2. Therefore we derived the
established age from historical description, and shows in the M field to make it define the
established age. The data of 132 cases of historic places and archeological sites distribution
separated by age are shown in Table 3 except for deficiency data. We devise ways of
displaying French architecture by Web browser as shown in Figure 3. Note that this paper
does not cover the details of such data. Figure 4 is a displayed example overlaid QuickBird
image and digital map 2000. In Figure4, TimeMap is introduced as the browsing
implementation of spatiotemporal data. TimeMap alows us to search and display data by
specifying time factor with Time Scale Bar under the map displayed screen. Time Scale Bar
enables to search and display n-yearsdata(a n  b) by specifying the starting year a and
ending year b of searching or displaying respectively. The starting year a of searching or
displaying during n-years can be slid and specified in arange of e (s + n).
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Figure 3. Displaying French architecture.  Figure 4. Example of overlaid QuickBird
image of digital map 2000 using
TimeM ap.
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Figure 6. Ancient villages M ap.
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Figure 7. Result of overlaid vector digital map .
1873 on IKONOS satellite image.

Figure 8. The contents of register of titledeedsin Hanoi.  »&a

4. MAPPING OF ANCIENT VILLAGES

About ancient villages, Prof. Phan Huy Le published the data (168 villages) of
Cadastral Map in Hanoi (Phan, 2005). Based on his data, we make an attempt to research the
city transfiguration with overlaying the generated digital map 2000 and satellite image. The
basis of this data, picture map 1973 is shown in Figure 5. Regarding to mapping of ancient
village based on Cadastral Map in Hanol, it is shown in Figure 6. However it is difficult to
gain an understanding of location in ancient villages as shown in Figure 6. Then we try to
understand the village distribution in visualized way by overlaying of the satellite image and
the data of ancient villages in 1873. Figure 7 is result of overlaid vector digital map 1873 on
IKONOS satellite image by adjusting a location-standard to South point of Tay Lake.
Consequently the distribution of ancient villages in 1873 can be compared with the present
village.
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Figure 10. Voronoi Diagram of villages Figure 11. The ancient villages
area of influence. overlaid on digital map
in 1973.

The contents of register of title deeds in Hanoi are shown in Figure 8. This content is
translated from Vietnam into Japanese and arranged the information in table form as shown
in Figure 9. The ancient villages are drown approximately in the digital map in 1873 based on
Figure 8. Then the Voronoi Diagram of area of influence is drawn in Figure 10. The area of
ancient villages and adjoining relation can be estimated by using the Voronoi Diagram.
Furthermore, the ancient villages are overlaid on digital map in 1973 to look into the
relationship between the distribution of villages in 1873 and each village. The result is shown
in Figure 11. It can be recognized the fluctuation of each of village by using Voronoi
Diagram. It is not possible to say that the assumption of the adjoining relation is totaly
accurate, so the register of title deeds in Figure 9 was used to estimate correctly the adjoining
relation of ancient villages based on Voronoi Diagram. The name of ancient villages that
extracted from Cadastra Map are visualized by graph algorithm. The result is shown in
Figure 12. It enables to weigh the data by overlaid this result, Figure 10 and Figure 11. In
addition, it can be estimated the adjoining relation or location of ancient villages and also
derived the area or degree of location of villages.
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Figure 12. Example of graph for adjoining relation of ancient villages.
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