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Effective use of Groundwater for Measurement of Heat-lIsland
Phenomenon and Evaluation of Ground Subsidence

Shigehiko Sugie

Takayuki Ueno  Hiroyuki Akagawa

Abstract

If groundwater can be used as a measure for reducing the heat-island phenomenon, urban life of the summertime
can be made more comfortable. This paper focuses on ground subsidence caused by groundwater drawdown ,
and discusses an ideal drawdown method that avoids ground subsidence and summarized a Soil/water coupled
FEM analysis which is an effective method for predicting land subsidence.

In addition, the following results have been achieved by applying the analysis method to a ground model of
Osaka city, (1) ground subsidence can be avoided by using groundwater in a range of natural level change , (2)
enough sprinkling water can be provided for heat-island relaxation.
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Aging Changes of Aquifer Water Level and Subsidence
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Quarterly Change of Groundwater Level
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Schematic Clayey Consolidation Character
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Governing Equations of Biot"s Consolidation Theory'
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Boundary and Initial Condition of
Biot"s Consolidation Theory'V
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Clayey Non-linear Model
Brought by Sekiguchi and Ohta'?-
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Material Parameter and Stress Parameter of
Sekiguchi and Ohta Constitutive Model'®-'®
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Approximation of Clayey Volume Change Character

OO00D0OO000O0OO00O0OOO00OOOO0DOFig. 40
00000000000 @)UOD0oDUooUooow.eog
gobooobooobooboobooboboooboonn
gobooobooobooboobobooboboooboonn
OO00DOO0O0D0OCOOO0O0OOOTable 1000O00DOO
OO0O0D0O0O0O00OCOTable 200000000000DOO
gbobooooooboooooboan

gobooobooobooboobobooboboooboonn
ooboooboooboobooboooboboooboon
OO00D0O0O0O0Fig. 60000000000 DOOe0DO
gooOoOoOoOoOoOoOooOoO0 @ooooooo, Oobo
gooOoOoOoOoOoOoOoOoOoOoOoOoOoOoOooOo@ULoOoOoo
ood, OooboobOoboboboobooooooboon



oooO0oO000O000NoOo

oooo
Ovo9e0
aoooo

.Jme
oooag

oooo
oood

oo
gooooo

oo

ooooooooooo

- i

-110m
<»—R:350m4|

Fig. 700000000000
Schematic Ground Model and Groundwater Condition
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Material Parameter values of Diluvial
Clayey and Sandy Aquifer Subsoils
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Assumed Quarterly Behaviours of Diluvial Sandy Aquifer
Water Level and Set Water Levels of draw Well
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Vertical Behaviours of Ground Surface
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