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Japanese experiences of environmental consequences of groundwater
development (Kayane) 2
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Cumulative land subsidence in the Tokyo

area from 1890 to 1986 (Endo, 1992)

nsidence resumed
In the middle of the 1950’s.

It spread all over the
lowland and even
accelerated until about
1965.

The cumulative land
subsidence at benchmark
9832 amounted to over 4.5
m from 1918 to 1987.

Land subsidence in Tokyo
has rapidly declined since
about 1973 due to the
restrictions of groundwater
withdrawals by means of
the laws and the ordinance.
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Countermeasures to prevent the land
subsidence (Endo, 1992)

rial Water Law In

1961:

 Restricted groundwater
withdrawals for industrial
use

Building Water Law In
1963:
* Restricted groundwater

withdrawals for air-
conditioning use

Purchase of the mining
rights by Tokyo
Metropolitan Government
In 1972:

e Prohibit the extraction of
water soluble natural gas

Local government’s and
each prefecture’s
ordinances:
e Restriction of the new
well drilling in the area

not covered by the
national laws



* Expected potential
groundwater recharge
rate in the Kanto Plain
IS 500 — 900 mmy/year.

* This high recharge
rate, groundwater
levels in the confined
aquifer have
recovered so quickly.

Climatological water balance (P- £)
mm/year in the Kanto Plain (Committee
of Land Subsidence Survey in the
South Kanto Region, 1974)
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Groundwater potential
distribution of the confined
aquifer in the Kanto Plain
in 1975 (Prefectual
Governor’s Association of
the Kanto Region, 1991)
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* |n 1992, centered
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Groundwater potential distribution (unit: m) of the
confined aquifer in the Kanto Plain in 1992 (Miyake, 1995)
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Cumulative land subsidence in the Kanto Plain from 1968 to
1978 (Ministry of Land, Infrastructure and Transport, 2002) 9
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Cumulative land subsidence in the Kanto Plain from 1978 to
1987 (Ministry of Land, Infrastructure and Transport, 2002) _,
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Cumulative land subsidence in the Kanto Plain from 1988 to 1997
(Ministry of Land, Infrastructure and Transport, 2002)
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dustrlal Water Law
Building Water Law
Purchase for exploitatio
Tokyo)

Basic Law of Water Cycle (2014

Basic Law of Environment

GROUNDWAT

Law of Public Use in
Underground Space
e River Law
» Law of Erosion Control
* Ordinance by Local
. Government

revention for Agrlcultu g

Land

* Measure Law of Soil
Contamination

* Law of Dioxin
Contamination

e Regulation Law of
Chemical Materials
Inspection

* Management Law of
Fertilizer

* Management Law of
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Change of GW dependencies in Asia

Taniguchi (2011) i
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Taniguchi et al. (2008)
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Groundwater demand for the city water

Stepl (cheep, easy access, stable, clean)

’ ] Induced recharge
GW disaster followed by urban expansion —— shallow aqufer, river & sea water
(land subsidance, salinization, cygen deficit air accident, etc)

) Infrastructure of surface water supply
Enforcement of GW regulation — and National groundwater act

groundwater disaster—regulation (public water of private property ?)

Sustainablz GW management
considering potential recharge rate

Shimada (2011) i



