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Topography of the Tokyo Metropolitan Area
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- Hydrogeological
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Depth to the bottom of the aquifer
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Temporal change of groundwater potentials of confined aquifers
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Change from confined-to-
unconfined aquifer
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Sequence of major regulations

1961: no new wells were to be Iinstalled for
Industrial use in southern part of alluvial lowland

1963: no new wells were to be installed for air
conditional use

1966: pumping of groundwater for industrial use
In southern part was restricted

1971: pumping of groundwater for industrial use
In northern part was restricted

1972: extraction of methane gas dissolved in
water (formation water) was suspended



Temporal change of groundwater potentials of confined aquifers

(m)

level

Groundwater

© @ @

L

£
=)
- 919 99099 (1949 1946) 192 (983 aoon asen 1O
e __-:____i“_; I [ [ [ I ! - L 1Tt ™
0:' EEEEREE 1&41 ~L 2'7 95[“11-54] Pl | fl ‘ Ol Extraction of form. water : @ i'_E/
Lot EEERER :;:* ' at around Koto ward |
~10}- = WL+——;4—ﬂma—aw ot (A - | | 50 4o
S éﬂwgﬂﬁ FaEBERRERE | ©
~ I A _ bol |1 [ ] P
S R, || S
—onlion @ L L il " | =
Uit g | L ! i |10314[—2¢30]I*r°%}‘f\-\:1()3|x61{—0.4?i} :ill Extract|on rate at [ | %100 _;
| 8 P || "\ oo | 1] ' % | Koto and Sumida R o
iE..!..i;!,l'n Q,q\“]"i! ' bl ©
a0l | @ L e ~3907] Ll EEENEEE -
30#-% ;;T!ﬂt : || 15924[~1656] |« i B |L =
iwll!||||{|‘17258[—B34]q;:.= NEREERE L
' i L |
~401200 ISB17- 2059 01| EENNNERE
S | 210941777 W L BEEERERER
: | '22144[—1050] EERENE.
5 ANENENEHNRS NIAAEENE
o IRERERERERS ERERRRRA
= EEERERER
= I [ | | | Lo L] 2
L O AT O O O B B O
~601300 £ . - 298381358 . :
. (-'"‘ (A) - Estimated groundwater | ngzglﬁggq Land subsidence data
” Y level from drilling reports | sum-nsy, near Location f |
] (B): Location 1: 56 to 61 m }  7§§E§ﬂ%§;;, NS EEREE R
~ (©): Location 1: 139 to 144 m | PO gmem 0
. | | | | . | A T T T R | | | !
—80r400— (D) : Location 2: 42 to 47 m — Ig T ELUEEEEEEEEREEERE
- (B): Location 2: 108 to 115 m | | | | N L es
| . L (] ._+.ﬂ—o—-r-0—90—¢-'+*" ;
| I | l [ i | T\* f A.'—'{'E‘.)_: I o A P | g S |f\l I OYMNN1T\




Problems of underground infrastructures (Tokyo station)
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Is It possible for us to re-start using groundwater?

» Better to reduce the damage to existing
Infrastructures

* Possible to improve urban environment
(especially mitigating heat island
phenomena)

— eX. Cool city project (2006-2011)

by Ministry of Environment



An example of using (ground)water for
Improving surface environment

e By providing groundwater through permeable pavement, it
IS possible to reduce the surface temperature and storage

of heat in ground.




Reduction of mean surface temperature
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Surface temperature distribution
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Necessary technology development
for sustainable groundwater use

e Better understanding of the groundwater
flow system

— Re-analyzing the groundwater information
and construct regional groundwater flow
model

 Development of a monitoring system for
sustainable use

— High-quality surface deformation monitoring
through satellite

— Coupled groundwater/deformation model
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| groundwater flow model
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Potential of possible subsidence

Pore pressure (kPa)
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An example of satellite monitoring
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conclusions

 Temporal change of groundwater condition at the Tokyo
Metropolitan Area can be divided into three stages;

— Deterioration of underground and surface environments due to over-
extraction of groundwater

— Regulation of groundwater extraction to the absolute minimum and the
recovery of groundwater potentials

— Damaging underground infrastructures by buoyant force and increase of
groundwater seepage due to the recovery of groundwater potentials

 Necessary technologies development to make it possible re-
start using groundwater are proposed. These are;

— Re-analyzing the groundwater information and construct regional
groundwater flow model

— Development of high-quality surface deformation monitoring through
satellite such as PS-InSAR

— Development of coupled groundwater/deformation model to properly
evaluate/predict the effect of groundwater extraction to surface
deformation
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