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The application of GM(1,1) model of grey system in prediction of
geothermal water level. a case study in Langfang City, Hebei Province

XU Min, WANG Libing, XIE Deshang
(Institute of Geological Surveying and Mapping of Hebei Province,Langfang ,Hebei 065000 ,China)

Abstract ; In recent years, geothermal resources are paid more and more attention as a kind of green and clean
energy and its exploitation and utilization are more and more widely. It is important for the government to make
decision how to predict the change trend of underground hot water level. Because the monitoring data of water
level are limited, we adopt grey system GM (1, 1) model to predict the geothermal water level of the
geothermal well in different thermal reservoir in Langfang city. The calculation process is : a cumulation,
average processing, building prediction model, getting the time response function, and solution predictive
value , and the calculation result shows that the predicted values are basically in line with the actual values. It
is also verified that the gray system GM (1, 1) model has a good effect on the prediction of geothermal water
level in Langfang City. According to the predicted results, the water level of underground hot water in
Langfang is decreasing year by year. it is suggested that measures for sustainable use of geothermal resources
such as “the promotion of the ladder use of geothermal resources, the limitation of the amount of exploitation
and the combination of exploitation and replenishing” should be adopted to guarantee the rationally exploitation
of geothermal resources and curb the declining water level.
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Fig.1 Relative position of geothermal wells in

different thermal reservoirs

x1 AEHRERHMAFKMACBEBRUMER 2A:m
Table 1 Observation water levels in geothermal wells in

different thermal reservoirs

AR DRI DR2 DR3
2012 76.79 53.31 79. 30
2013 78.34 56. 17 82. 15
2014 79.55 59.78 83. 68
2015 81.68 61.82 86. 63
2016 86. 19 63. 68 90. 64
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