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Table 1 Calculation of deep groundwater resources by using
water balance method under the condition of

pumping during 1991-2000( x 10* m’/a)
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Fig.1 Pre-consolidation pressure of the cohesive

clays in well C6
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Fig.2 Curves of groundwater-level regime in the

second and third aquifer groups
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Table 2 Value of the regression coefficient of land subsidence

vs groundwater level
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Fig.3 Simulating and monitoring condensation

in the second aquifer groups
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Fig.4 Simulating and monitoring condensation

in the third aquifer groups
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Sustainable development of the deep groundwater resources under
the condition of controlling land subsidence in Tianjin

WANG Jia-bing, WANG Ya-bin, ZHANG Hai-tao
( Tianjin Geological Survey Insititue , Tianjin 300191, China)

Abstract: Severe land subsidence has happened in the Tianjin plain owing to intensive exploitation of deep
groundwater in the deep aquifers. On the basis of the monitoring results of groundwater levels and land
subsidence, aquifers of the Middle and Lower Pleistocene Series are the best layers for exploitation of the deep
groundwater. While water levels are controlled at the depth of 35 to 40 m, the rate of the consequent total land
subsidence will be below 10 mm/a. The total exploitable resources of groundwater in the deep-buried aquifers is
26755 x 10° m*/a and average resources modulus is 2.9 x 10* m’/(a*km’) . Compared with the yield from the
deep-buried aquifers during the years 1991-2000, the total groundwater resources will reduce to the proportion
of 44.5% , while land subsidence will reduce by 68.3% . The consolidation rate of cohesive clays will rise
after a long intensive pumping. The effective measures to keep groundwater pumping sustainable and to control
land subsidence include pumping with a stable rate in historical exploitation layers and keeping water levels
around the land subsidence critical level.
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