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Application of the Groundwater Flow Simulation to Study the Hydrogeological
Conditions in the Covered Karst Area- a case study in Daxing, Beijing
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XIE Zher hua®, SHAO Jing 1i'

(1. China University of Geosciences, Beijing 100083, China;
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Abstract: In the overlapping uplift area of Daxing, the karst water is a significant component of groundwater resources in Ber

jing. In order to characterize the hydrogeological conditions of Nanyuarr Tongxian fault and Y ongding River fault,a groundw ater

flow model was developed to simulate the covered karst system in the overlapping uplift area of Daxing using the groundw ater

numerical simulation software GMS. Both faults were simulated as the impervious boundary and permeable boundary in the

model. T he fitting effect between observed and simulated heads and water balance of the system were analyzed under the two

conditions, w hich indicated that both faults are impervious fault. T he recharge of karst w ater aquifer is the leakage from overly

ing Quaternary porous aquifer. The research shows that numerical simulation method has advantages in the study of hydrogeo

logical conditions of covered karst system.

Key words: numerical simulation; w ater balance; leakage; boundary conditions; karst groundw ater; overlapping uplift area of Dax

ing; Beijing
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Fig. 1 Geological structure of the overlapping

uplift karst water system in Daxing
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Fig.2 Syncline section N- Nc of Daxing syncline
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Fig. 3 Syndcline section 0- 0 ¢ of Tongzhou
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Fig. 4 Schematic diagram of mesh discretization in the study area
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Fig.5 Hydraulic conductivity zonations in the karst water aquifer
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Table 1 Hydraulic conductivity values in the
Ordovician karst water aquifer
m/d
1 0. 005 0. 005 1
2 10 10 10
3 0. 001 0. 001 1
4 0.01 0.01 1
5 0. 08 13. 68 13. 68
6 15.48 13. 68 13. 68
7 0. 08 13. 68 13. 68
8 15.48 13. 68 13. 68
9 0.08 13. 68 13. 68
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Fig. 6 Fitting curves of observed and

simulated heads in the borehole DJ35 1B
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Fig.7 Fitting curves of observed and simulated

heads in the borehole DJZ 1374 A4
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Table 2 Fitting errors under different

boundary conditions

R DJ351B DJZ13% A4 -3
A H /m 0. 47 0.5 0. 485
AlH;l/m 0.83 2.27 1.55
AlH 31/ m 0.55 1.75 1.15
3
Table 3 Water balance of karst water
aquifer under different boundary conditions
B m@j@jﬁ7ﬁ%1¢? Lkl m@?iﬁ7k%1¢? Lk 41
FWEKIZ T m3 (%) EWGKIZ T md (%)
BAN G 2 310.28 100 2310.28 90. 5
M b &5 0 242. 89 9.5
N7 2310. 28 2553.17
xR 2335. 02 100 2335. 02 99. 8
) g ik 0 5 0.2
N7 2335.02 2340. 02
A - 24.74 213.15
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Fig. 8 Fitting curves of observed and simulated heads under the

conditions of permeable boundary in the Yongding River fault area
£ b nT LA, BIFFE1X 7 RE T i 2 B A 0 1) B 7K 5 o

4
Table 4 Water balance of karst water aquifer in the Yongding

River fault area under different boundary conditions
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g g me ) gy ime (%)

B A 62.07 73.95 58. 63 24,24

1) #h 23 21.87 26. 05 183.24 75.76
N 83.94 241. 87

TR 37.72 44.59 37.72 59. 85

A0 1) 1 46. 87 45.01 25.30 40. 15
ZN7s 84.59 63. 02
whE2E - 0.65 178. 85
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