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Study on Groundwater Numerical Simulation Based on Parameter Sensitivity Analysis—A Case Study of Huanan County in Hei-
longjiang Province

GAO Cui-ping' , DU Xin-giang’, YANG Yue-suo' et al
Education, Shenyang University, Shenyang, Liaoning 110044 ; 2. Key Laboratory of Groundwater Resources and Environment of Ministry of
Education, Jilin University, Changchun, Jilin 130021 )

Abstract The orthogonal experimental method was used to do the parameter sensitivity analysis of groundwater numerical simulation in Hua-

(1. Key Laboratory of Regional Environment & Eco-remediation of Ministry of

nan County of Heilongjiang Province. 6 parameters including feed coefficient of precipitation infiltration, permeability coefficient, water supply
degree, vertical permeability coefficient of weak permeable layer, permeability coefficient of confined water, elastic storativity, were consid-
ered to do sensitivity analysis according to the hydrogeological conditions, and 5 level values of each parameter were selected. The results
showed that the permeability coefficient of unconfined aquifer has the greatest impact to the water level calculated by the numerical simulation
model. It is necessary to find out the hydrogeological parameters especially the permeability coefficient of unconfined aquifer when doing water

resource evaluation by use of Visual MODFlow.
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Fig.1 The location of study area
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Table 1 Value of hydrogeological parameters after identification

V7K Ground water #&JE7K Confined water

S
Parti- @ﬁ%%ﬁl(lﬁ)%ﬂ(g( ) FERABAN BERE(K)  #EROK
tion m/d N FS () m/d B3 ()
I 0.10 0.02 0.11 0.12 0.000 98
I 17.00 0.43 0.11 0.17 0.000 90
JIl} 15.00 0.09 0.28 0.10 0.000 99
TETIL NG 51 32 m 1 K 5 7K 2 R R K 2 K 2 R3S K 2 14 3 A
X
Note:I,II, Il stands for phreatic aquifer, confined aquifer and weak perme-
able layer.
150
—— JLMHE Observed value
T 149 —— - H44 Calculated value
O
gﬂ—‘ =
Wi 8= 148
dES
Py
WEERT
253
=
2 146
S

145
2009-11 2009-12 2010-01 2010-02 2010-03 2010-04 2010-05
B 47 Date

3 93 SHIRAHKEINEIE SR

Fig.3 The fitting of water level in the identification stage of No.
93 well
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Fig.4 The fitting of water level in the verification stage of No.
93 well
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Table 2 Different levels of each parameter

K& /K2 Phreatic aquifer 5915 /K =3 TR JE & 7K )2 Confined aquifer
KT X R ABHMARR(A)  BERME(B) LKBE(C) e oy BERE(E) ¥
Levels  Partition " Feed écoefgj:i/e‘nt of T’e;rr/lfzabilil \;VH ter):u | Veru.c:al. perrr{eabhly T’e:rr/le:abilit ?ﬁl‘i*%ﬂ(,%ﬁ((l?)
C ALty a PPy coefficient of weak Bty Elastic storativity
precipitation infiltration coefficient degree permeable layer coefficient

1 I 0.088 0.080 0.005 6 0.000 008 0.096 0.000 784
I 0.088 13. 600 0.344 0 0.000 080 0.136 0.000 720
I 0.224 12.000 0.072 0 0.000 400 0.080 0.000 792

2 I 0.099 0.090 0.006 3 0.000 009 0.108 0.000 882
I 0.099 15.300 0.387 0 0.000 090 0.153 0.000 810
I 0.252 13.500 0.081 0 0.000 450 0.090 0.000 891

3 I 0.110 0.100 0.007 0 0.000 010 0.120 0.000 980
I 0.110 17.000 0.430 0 0.000 100 0.170 0.000 900
I 0.280 15.000 0.090 0 0.000 500 0.100 0.000 990

4 I 0.121 0.110 0.007 7 0.000 011 0.132 0.001 078
I 0.121 18.700 0.473 0 0.000 110 0.187 0.000 990
I 0.308 16.500 0.099 0 0.000 550 0.110 0.001 089

5 I 0.132 0.120 0.008 4 0.000 012 0.144 0.001 176
I 0.132 20. 400 0.516 0 0.000 120 0.204 0.001 080
] 0.336 18.000 0.108 0 0.000 600 0.120 0.001 188

T A K 2 K2 R K 2K A A K 3 771
Note:ILII, Il stands for phreatic aquifer, confiend aquifer and weak permeable layer.
£33 L (5°) EXRBER
Tabel 3 L, (5°) orthogonal test design
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1 1 1 1 1 1 1 43.950

2 1 2 2 2 2 2 8.610

3 1 3 3 3 3 3 0.002

4 1 4 4 4 4 4 5.660

5 1 5 5 5 5 5 18.950

6 2 1 2 3 4 5 32.850

7 2 2 3 4 5 1 12.100

8 2 3 4 5 1 2 8.800

9 2 4 5 1 2 3 6.250

10 2 5 1 2 3 4 20.390

11 3 1 3 5 2 4 30. 620

12 3 2 4 1 3 5 6.480
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Test No. Sensitivity index
13 3 3 5 2 4 1 2.510
14 3 4 1 3 5 2 11.310
15 3 5 2 4 1 3 26.700
16 4 1 4 2 5 3 31.840
17 4 2 5 3 1 4 13.100
18 4 3 1 4 2 5 2.400
19 4 4 2 5 3 1 5.990
20 4 5 3 1 4 2 19.540
21 5 1 5 4 3 2 25.600
22 5 2 1 5 4 3 9.830
23 5 3 2 1 5 4 4.840
24 5 4 3 2 1 5 11.650
25 5 5 4 3 2 1 57.640
R 7.01 138.67 9.19 10.19 13.85 14.98
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