Evaporation and transpiration frem
surface water bodies. land surface.
and

RE 10.1 Hydrologic cycle, showing the gross daily water budget of the
inus United States in millions of cubic meters of water a day. (Source:

er U, 5. Geological Survey, 1984.) (Skinner and Porter, 1987)

Table 1.1 Estimate of the Water Balance of the World

Surface area Volume Volume Equivalent

Parameter (km2)x106  (km3)x106 (%) depth (m)* Residence time
Oceans and seas 361 1370 94 2500 ~4000 years
Lakes and reservoirs 1.55 0.13 <0.01 0.25 ~10 years
Swamps <0.1 <0.01 <0.01 0.007 "1-10 years
River channels <0.1 <0.01 <0.01 0.003 ~2 weeks
Soil moisture 130 0.07 <0.01 0.13 2 weeks-1 year
Groundwater 130 60 4 120 2 weeks—10,000 years
Icecaps and glaciers 17,8 30 2 60 10-1000 years
Atmospheric water 504 0.01 <0.01 0.025 ~10 days
Biospheric water <0.1 <0.01 <0.01 0.001 ~1 week

SOURCE: Nace, 1971. )
*Computed as though storage were uniformly distributed over the entire surface of the earth.

(Freeze and Cherry, 1979)
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Because squifees are both porous and
ke Hicy i valocrabt .

ination From human activiries asociated
T Y TR o

i dispasal of wastes,
and spillages of chemicals such as solvents
and fuel oils. The threat can be from
single sites of from a widespread use
of the land as for cxample from . i
agriculture. Tt can build Landfil
up aver many years
and the exact
cause may be
difficult 1o
identify.
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" | Opening Flash FIGURE 9.26 Release of organic vapors in vadose zone from residual saturation and float-
| —

ing product.
@ Copyright 2000 Sony Pictures Entertainmant{Japan)inc.All rights reserved.
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Figure 19.18 DNAPL dissolves into (lowing ground water from residually saturated free
product and pools to form a contaminant plume.
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Sequence of major regulations

* 1961: no new wells were to be installed 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 was suspended

Temporal change of groundwater potentials of confined aquifers
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Problems of underground infrastructures (Tokyo station)

surface soil

silt layer

sand & grav

silt

fixed length=10m

Kurasawa (2001)
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Usage of “surplus” groundwater for
improving surface environment (2)

* By providing groundwater through permeable pavement, it
is possible to reduce the surface temperature and storage
of heat in ground.
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