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Groundwater Numerical Simulation and Forecasting of Heilongdong Spring Area
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Abstract: In order to evaluate the water resources of the whole drainage area of Heil.ongdong. the pape establishes groundw-
ater seepage model of the whole spring area of Heil.ongdong through the in-depth research of geological condition and the
date of water level of this area based on water balance theory, groundwater seepage flow theory and Galerkin finite element
theory. Moreover, with the assistance of grey series forecasting model and the rule of the annual precipitation, the annual
average precipitation, groundwater flow field, groundwater level and spring flow in the future under current exploitation cir-
cumstances were forecasted. If 2010 is a high flow year (guarantee ratio 20%) , or median flow year (guarantee ratio 50%) ,
or even low flow year (guarantee ratio 75%), the underground water level of Heil.ongdong spring in flood season will ex-
ceed 130 m, or reach 130 m, or even below 130 m, and the spring flow in flood season will exceed 10 m* /s, 7 m*/s, 5 m®/
s respectively. The result of prediction is of great significance to management and exploitation of water resources in Hei-
Longdong spring area.

Keywords: HeilLongdong spring area; groundwater seepage flow; numerical groundwater simulation; Galerkin finite ele-

ment.
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Table 1 Statistical data of water balance
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Fig. 2 Fitting graph of Yangjiaopu observation well (a) and Heilongdong spring flow (b)
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Table 3 Forecasted annual average precipitation amount and
,29 infiltration capacity of Heilongdong spring area
3.13 m,
0.20 m, 1. 27 2003 651. 46 188. 33
2004 437.12 117.75
m, 12. 15 m. 2005 369. 26 95. 40
2006 366. 64 94. 54
10. 5 % , 2007 401. 89 106. 15
2008 280. 21 66. 08
’ ’ 2009 799. 63 237.12
0. 43 m. ’
4 2010
’ ( :mm)
Table 4 Forecasted annual average precipitation amount and
’ infiltration capacity of different guarantee ratio in
2010 of Heilongdong spring area
, 20% 50% 5%
’ 699. 60 529. 80 424. 60
204. 18 148. 27 113. 63
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Fig. 3 Forecasted graph of groundwater level of Yangjiaopu observation well in 2010
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Fig. 5 Forecasted graph of Heilongdong spring flow of different guarantee ratio in 2010
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