Human Impacts on Urban Subsurface Environment
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Summary / #=

This project assessed the effects of human activities on the urban subsurface environment in
Asian coasted cities, an important aspect of human life in the present and future but not yet evalu-
ated. The primary goal of this project is to evaluate the relationships between the development
stage of cities and various subsurface environmental problems, including extreme subsidence,
groundwater contamination, andsubsurface thermal anomalies. We address the sustainable use
of groundwater and subsurface environments to provide for better future development and
human well-being.
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Integration of data based on GIS and comparetive analysis of the seven cities
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Assessments of natural and social data in each city, and a database based on GIS have been made
in Asian 7 cities (Tokyo, Osaka, Seoul, Taipei, Banglkok, Jakarta, Manila). Land cover/use maps based
on GIS with 0.5 km mesh have been made at three development stages (1930’s,1970’s, and 2000's) of

seven cities. Changing society indices, such as population and income (Driving force), groundwater e
pumping and dependency (Pressure), groundwater level (State), land subsidence (Impact), and regula- “’h«\;“”“d
tion of pumping (Response), have been made on a yearly basis for seven cities during the last 100 years. Wi
FOTTEE (RE - KR - Vol Bdb- A0S - SHALE - T=3) D IWRES (19304, 19704,  20004F) O L#FIM - HBEINFE. s vt
0.5kmA v 1 MGIST—4 & LTHR LTz, “ZibT 2 AMEBHSBEEIE" &£ LT DPSIRIL—LT—I Db &S, HBAT. hTFKERE, i = ecen

TRBRISOVWTEM LIz, HERTICOVTIE, BEHAH D) & LTOAOCHE, EHEP) & LTOMTAREKEIBTKRKEFE. KEG &LTD
HTFKEL, () ELTORBAT, /5 R) & LTOBKREFAZL, SABOHEEFEHEEL, BRAFBFELLTIE. R by ELTOH®

T?KE?E]? O—¢ LTOMTKERERE. MEN S/ ONDHEBEMIC DOV TEEL 1. Land use * Cover change,” +#hF|fRZ 1t

Modeling of groundwater — #FkETLIc&5iBEI0FDHTRHEEL

Numerical modeling of the subsurface environment was established for Tokyo, Osaka, Bangkok, and Jakarta
to evaluate the groundwater recharge rate/area, residence time, exchange of fresh/salt water. Using updated
GRACE data, groundwater aging methods by CFCs and 85Kr, subsurface temperature analyses in urban and
suburban area, and groundwater contamination analyses, revealed how deep did human impacts reach into
the subsurface environment during the last 100 years.
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Menues of suggestion based on natural capacity and social capability .
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A five-stage model and a DPSIR model revealed that Bangkok had the following benefit @X , LP ol T @ gy
(relatively small damage with same driving force/ pressure), Taipei had a higher natural )
capacity (higher groundwater recharge rate), and Jakarta had excessive development UL ion
compared to Tokyo for land subsidence issue. Integral management beyond the s B o =
boundaries of surface-subsurface and land-ocean are necessary based on natural ca- Toyo I
pacity and use of social capability such as late comers benefit. oska I
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Settlement Partial Resolution
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