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Variation characteristics and sustainable utilization of geothermal water

resources in Central Hebei Plain: A case study of Xinji geothermal field

LI Zhuo', ZHANG Guang hui?, WANG Qian?, TTAN Y arr liang?>, YAN Ming jiang’

(1. Hebei Institute for Hydrogeological and Engineering Geological Exp loration, Shijiaz huang 050021, China;
2. The Institute of Hydrogeology and Environmental Geology, CAGS, S hijiazhuang 050061, China)

Abstract: In view of the sharp decline of groundw ater level during the development and utilization of geothermal water resources
at Xinji county in Central Hebei Plain, this paper studied the inter annual and annual variation characteristics and trend of the
groundwater level and the variation pattern of the w ater level decline in the geot hermal field since 1999, as well as t heir relatiorr
ship with the annual precipit ation in the upstream mountains. T he results showed that: (1) As geothermal water yield increases,
the groundwater level of the geothermal field declines, and the growth of groundw ater level at the nomr heating period is decrea
sing year by year.(2) The development and utilization of the geothermal field is not sim ply consumption of groundwater storage
resources. T he groundw ater level decline range is not only related to the amount of geothermal water yield, but also to the anmr
al precipitation in the upstream mountains. As the annual precipitation increases (decreases), the decline of groundwater level
decreases (increases).(3) The groundwater resources of the geothermal field have already been over exploited. It is urgent to
control the exploitation or increase the supply.
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Tab. 1 Variation characteristics of the yield and the

groundw ater level of Xinji geothermal field

. ﬁﬁgﬁ / j}:ﬂ:i% id—ﬁ% R KL/ m
(Jrm?eat) BTmT o mg e

1999 0 0 0 10.0 0

2000 2 17. 87 17. 87 12.2 2.2
2001 4 35.12 52.99 14.8 2.6
2002 4 35.12 88. 11 17.0 2.2
2003 5 63. 37 151. 48 19.5 2.5
2004 6 75.82 227.30 22.0 2.5
2005 8 108. 11 335.41 28.2 6.2
2006 9 110.23 445. 64 33.5 5.3
2007 12 144. 41 590. 05 35.2 1.7
2008 12 147. 49 737.54 42.1 6.9
2009 12 146.97 884.51 48.9 6.8
2010 13 172.20 1 056.71 54.7 5.8
2011 17 240. 66 1297.37 58.3 3.6
2012 20 276. 45 1573.82 66. 4 8.1
2013 21 293.10 1 866.92 70. 4 4.0
2014 22 285.02 2 151.94 81.3 10.9
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Fig. 1 Interannual variation characteristics of the yield

and the groundwater level depth of Xinji geothermal field
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Fig.2 Variation characteristics of the monthly yield

and groundwater level of Xinji geothermal field

Tab.2 Variation characteristics of the monthly yield and groundwater level depth of Xinji geothermal field
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Fig.3 Interaction between the groundwater level decline in Xinji

geothermal field and annual precipitation in upstream mountains
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Fig. 4 Relationship between the water level decline per
unit yield in the studied geothermal field and the annual

precipitation in the upstream mountains
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