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Contrastive analysis of spatial temporal evolution between land
subsidence and groundwater exploitation in Beijing
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Abstract: Regional land subsidence is one of the city diseases which many cities in the world must be facing. Excessive exploita
tion of groundw ater is the most common reason for urban land subsidence. Land subsidence is particularly significant due to
groundwat er exploitation in Beijing. Based on a method combining qualit ative and quantitative analysis, a contrastive analysis of
spatial temporal evolution between land subsidence and groundw ater exploitation during 60 years w as carried out in the paper in
order to understand the new characteristics of land subsidence distribution with new conditions of groundwater exploitation and
promot e implementation of Beijing Land Subsidence Control Program (2013 2020). The results showed that it was quite corr
sistent in the temporal patterns of formation and development between land subsidence and groundw ater exploitation; the spa
tiat tem poral distribution of land subsidence center area was highly correlated with the changes of groundwater depression cone;
the primary subsidence layers gradually shifted to deeper formation (with depth more than 100 m) along with the increase of the
mining depth of groundwater. T hese findings will provide the basis for decisiormr making of land subsidence control.
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Tab.1 Time evolution contrast between groundwater exploitation and land subsidence in Beijing
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Fig.1 The development trend of groundwater depression

cone in Beijing plain area
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Fig.2 The contrast between groundwater depression cone( 1973)

and land subsidence center area( 1966— 1983)
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3 (1996 )
(1955 -1999 )
Fig.3 The contrast between groundwater depression cone( 1996)

and land subsidence center area( 1955- 1999)

4 (2010 )
(1955 - 2010 )

Fig. 4 The contrast between groundwater depression cone(2010)
and land subsidence center area( 1955- 2010)
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Fig. 5 Relative proportions of the number of mining Wells (a) and its
groundwater withdrawal (b) for a town in Chaoyang district (2011)
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Fig.6 Layered dynamic curves of groundwater level in No. 612
(a) and No.204(b) observation Wells
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Tab.2 Proportions of land subsidence at three monitoring
stations with depth of around 100 m (20052012)
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%5 /m 2005 2006 2007 2008 2009 2010 2011 2012

0~ 102 54.2 46.3 42.76 30.99 25.11 50.70 37.06 25.35
F1

> 102 45.8 53.6 57.24 69.01 74.89 49.30 62.94 74.65

0~ 99 46.8 46.9 55.12 38.37 29.48 32.79 40.39 26.05
F2
> 99 53.2 53.1 44.88 61.63 70.52 67.21 59.61 73.95

0~ 94 53.5 48.6 74.21 35.29 29.60 30.40 31.07 33.74
F3
> 94 46.5 51.4 25.79 64.71 70.40 69.60 68.93 66.26
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