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Subsurface environmental problems such as land subsidence, groundwater
contamination, and subsurface thermal anomalies, occurred one after another in
Asian major cities with a time lag depending on the development stage of city.
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When

Key Questions

did reliable water resources change between

surface and subsurface ? and Why ?

What type of groundwater contamination occurred in
Asia ? and How does it relate to social activities,
geology etc. ?

How does subsurface thermal storage change related to

globa
What

warming and urbanization ?

KInd of stage of subsurface environment is now

each Aslan cities ?

How can we manage the surface/subsurface
environments effectively ?
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Urbanization reduces groundwater recharc
rate and increase thermal storage
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1920's IP P 68 88 (44%)
F: Forest 1960’'s IP P 158 30 (84%)
H: House 2000's IP P 183 17 (92%)

Ezlg%lésat;'ﬁ;d IP: impermeable, P: Permeable
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1953 Recharge area (Bangkok)
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Groundwater flow system and the
recharge area were revealed by
tracers, and mixture of shallow and

GW were found
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| Evaluations of change in
groundwater storage from GRACE
have been made on basin scale
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Groundwater contamination (N)
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Integrated Indicators

A: Subsurface Capacity for
Resilience

A-1: Hydrology and Climate
(quantity)
(a) Groundwater storage
(b) Groundwater recharge rate
(c) Residence time
A-2: Geology and Geomorphology
(quality)
(d) redox condition (nitrate vs arsenic)
(e) gradient for discharge
(f) thermal properties

!
‘Natural Sci. G + Model WG

| B: Changing Society &

Environment
B-1: Driving forces
(a) Population
b) Income
c) Industrial structure
d) Urbanization
B-2 :Pressures
(e) Domestic water
(f) Subsurface development
(g) Groundwater dependency
B-3: States
(h) Groundwater level
() Contamination
(J) thermal storage
B-4: Impacts
(k) Land subsidence
B-5: Responses
(I) Regulation of public water
(m) Sewage
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A. Subsullaltt Lapalily 101 RESHICTILT | TR VR
Period Model Average Storage Total Renewed
(year) area depth capacity extraction fraction [%0]
(km2) (m) (108 m3) (10% m3)
Jakarta 1950-2007 1,670 100 33,400 5,250 15.7
Osaka 1925-2005 937 1,200 223,626 10,583 4.7
Tokyo 1920-2005 40,000 212 1,700,000 99,752 5.8
Bangkok  1950-2007 31,284 329 2,057,789 20,404 0.6
16
1000000 o
100000 . ok S,
c 1 £
10000 -\ AT ;
yo b okyo
. 1000 —\— 2 -
TR 100 > [ Y
= 10 e 4 Osake
= Q 1 “ 2 Jakrt
IR
- E 0
- = 1900 2000 1900 1920 1040 1960 1980 2000 2020
yaer _ Year
‘ S: Storage capacity(m3) i

Ranewed fractinn 041 ~— ¢

Crirmn sy 7Aar Finan Myr) N Parharna (M2 haar)

Y o B F a1



Stage model with DPSIR framework
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Integrated indicators
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Summary

Subsurface environment is an “alternative
resources/capacity” and “adaptation/resilience”
to changing climate and human impacts.

To avoid the repeated tragedy, the city with earlier
stage should make “followers benefit” maximum
under the limitation of natural capacity in
subsurface environment (water, heat,
contamination).




would like to acknowledge all member of RIHN
project,

hope to discuss all results of the project and
Integrate our knowledge through this
symposium.







More than 1/3 population rely on groundwater

Traditional problems

- Land subsidence by
over-pumping

- Contamination of
groundwater /

Saltwater intrusion

New problems ikl £ g(\a/\%ﬂ%?n%f
s 3
- Increase of subsurface : =
temperature — increase |iw g
of micro biomass - \ EE
activities — increase of 3 Year
carbon efflux . _Urban =
Steel board of 30000 tons
y .

Recovery of groundwater storage
- buoyancy - floating stations
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