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Evaluation of Allowable Groundwater Exploitation Amount
of Chashang Water Source Area in Wubao County of Shaanxi Province
CHEN Xiao meng®”, XU Jiz lu*, GUO Qian*, MOU H ar bin®
(@.School of Environmental Science and Engineering; b. Key Laboratory of Subsurf ace
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Abstract: Based on the hydrogeological conditions of Chashang water source area in Wubao County of Shaanxi Province, the
study area and boundary conditions were determined, and the hydrogeological conceptual model and two dimensional unsteady
mathematical groundw ater flow were constructed. Visual MODFLOW, which is based on the finite difference method, was se
lected for numerical simulation of groundw ater flow. The reliable hydrogeological parameters were determined through model 1
dent ification and verification, and they were used to perform quantitative evaluation of groundwater resources in Chashang w ater
source area. Nine designed pumping schemes were compared and the most reasonable groundwater pumping scheme was select
ed, and the allowable groundwater exploitation amount in normal and dry seasons was obtained as 6 880 m’/ d. Based on the pre
diction results, the currently designed groundw ater exploitation amount is reasonable, which provides a basis for the reasonable
exploration and utilization of groundw ater resources in the study area.
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Fig. 1 Hydrogeological cross section map of yellow river valley in

Chashang water source area
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Fig. 2 Hydrogeological conceptual model in

Chashang water source area
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Fig. 3 Parameter zonation and element subdivision of the study area
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Table 1 Calculation results of hydraulic conductivity

based on the steady pumping test

IS5 eu] R MK BiE
1= =5 |/ VAR /I:‘ 'm i 2 R

/m /m /[(wPed!') /(med') /m
CS1 K 2.31 30 10.19 8.43 193.67 3.722 341.89
CS2 K 1.7 30 10.8 7.72 131.24  2.371 233.23

CS3 K 3.15 40 1065 3.77 432.17 13.259 185.07
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Table 2 Results of the double loop infiltration test

G b wE ERBIEREK,/ (me dY)
CSS1 7% Bampigf  Mranm 1.021
CSS2 7 bamiga  haned 5.976
CSS3  # Byumigst  kaind 1 624

2.3.2 HMARREBE
TR (g R E B 223 B ek R PR S A ) B
LB A K R HIB B R MK ) FILK B (W) AT R e . ik

* 24+ KXKFEIR

DR R U0 AR 2 ik 7KK i 20 10 S MK A7 58 K
VIR 17502 2 B 27K A N BIBE R, 15 il 20 d
T KA, 5 S I AK RLREAT EURL . PR R K AL T
B 3 7R S INAFL 9 158 2 200 0T R /DN, 50 ALY ) 477 B4 e
SR, ERN S HOR S B I, T BN S HOEAT R, H R
ZEIRF|RVFINTE . 2405, A 20~ 80 d (K3t R K
BT R RRLEAT T A, 19 2R 2K S A JAE A5
(et BT T U SR A B S KA e RS 2 1
ARG TEIE KA (W 4), &1 mUK AL LA S BRG LK,
VLI 7K 2 G5 A I A BORBE AL K S 3505 B Gk R
FHA . BRI R KR Sk A b S T K R K
TRAN AR o BRI, T B RS W LA T MR OK R
TR AR (R VAN R AL K TR o

4
Fig. 4 The fitting curve between the measured and simulated

groundwater levels in Chashang water source area
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Table 3 Designed pumping schemes in Chashang water source area

Jrge I8 SR m

IR R/ (m3 &) S IFRE/ (m3e d1)

1 43 60 180 7 740
2 43 60 160 6 880
3 43 60 140 6 020
4 22 120 180 3 960
5 22 120 160 3520
6 22 120 140 3 080
7 15 180 180 2 700
8 15 180 160 2 400
9 15 180 140 2 100
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Fig.5 Relationship between the total groundwater exploitation
amount and groundwater drawdown under

different groundw ater pumping schemes
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Fig. 6 The well distribution map of the recom mended scheme in

Chashang water source area
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Fig.7 Groundwater drawdown map of the recommended
scheme at the final time period during normal season in

Chashang water source area
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Fig. 8 Groundwater drawdown map of the recommended
scheme at the final time period during low flow season in

Chashang water source area
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