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Parameters identification of groundwater flow model with

genetic algorithm and Gauss-Newton Method

YAO Lei-hua

(School of Engineering Technology, China University of Geosciences, Beijing 100083, China)
Abstract: With genetic algorithm (GA) regard to nonlinear optimization problems, has a good capability of searching in the
whole solving space. But in the part of solving space, GA has a low capability of searching and gives a low precision of
solution. As for Gauss-Newton Method (GNM) nonlinear optimization problems, has inverse characters opposite from GA. The
strongpoint of GA and GNM were full used in parameters identification of ground water flow numerical model. At first, GA
solved the initial values of parameter. Then, the parameters were identified by GNM with the initial values of parameter. A
2-Dimensional unsteady flows in an inhomogeneous, isotropic confined aquifer for an ideal model was employed, and the
application of GA and GNM to inverse problems of hydrogeology parameters with finite element method was discussed. It is
shown by the calculated results that the algorithm has several main functions, such as expediting constringency, and improving
precision.
Key words: genetic algorithm; Gauss-Newton Method; united inversing method; groundwater flow numerical model;
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Table 1 Parameter values of three subregions

Iy T/(m*d ") S
I 50.00 0.0001
1 250.00 0.0002
1 500.00 0.0005
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(3) WA (R AR T A A DUE T3l R 7K B 7]
Eﬁ., M FL AT DA 2 VF 2 AR 2R doe DA il 7L AR SR gt

R 2 WMFLAGLIM TR

H bR iR 22 R B 228 3107 Zﬁﬂ’J RS RE, IXAMRGECRR Table 2 Head information of water for every observational point
GEZEM R IR AR B (1077), BT S 8omt i 1] OBSI{L/KfL  OBS2{L/AKRL  OBS34L/KAL
ﬁﬁa“*A”mn SEIN R AT LAZS ST, SN [ /m m /m
P, HE S ST AT 31100048, 1263 0.100 98.907673 87.392660 98.558747
HI W, G O )AL 595 21000480, JORS B2 LU 0200 O783T90 84399246 97062881
B AR b ke RS B R A 250 . AR 0.300 97.075716 83.048608 95.978483
I SEHLCPU JP4—1.5G Hz, N A7 256 M, FilFi% 0400 96578113 82.302888 93265446
R FIDELPHI, 34 £y 11 50 k4SBT FH sk i) 92,73 0.500 96.262459 81.859883 94.810322
sy e T A AR DOEACHT FIIN 8] 0.7 s AAIRF[R) 2K 0600 90064267 81588792 94522814
BB 5 O S S0 P A 5 2 KR 0700 95.940295  SI420856 94341963
s ORHER B AR (500 (RT3t 0800 95862631 SIIIEWL 94228440
I ST BRI o TR P Y 7 09000 99814489 81231045 94157265
FHEL AW (e B o LB, e T 1 H e 1.000 95.784290 81.210298 94.112676
2.000 95.741214 81.152125 94.048774
6 _9::15: i% 3.000 95.735067 81.143817 94.039627
(1) A TRATA LR, B i T 3TN0 SLIE0 94038319
AT R, 'I%‘I#‘]ﬂ A I T — 4 MRk 5.000 95.734064 81.142461 94.038132
AR 2 AR LA BT 6.000 95.734047 81.142437 94.038106
P ﬁL,'.—J., lmJ R T 4 (e T 7.000 95734044 81.142433  94.038102
KSR B MO BT AT, i LA SR S5 TMON SIS 94038101
(A6 1 — i F AKVB 75 5 50 38 1) 55 1) 9.000 95.734044 81.142433 94.038101
U E UL I 2 SR ) Y o] 10.000 95734044 81.142433  94.038101
3 GEUHEREREERESERE
Table 3 Parameters identification result of improved genetic algorithm
L% HFRRZEREC Ty/(m*d ) To/(m*-d ") Ty/(m*d ') S S, Ss
| 3.280544E+01  2602.633969 140.851847 1094.599760  0.03774061  0.01466023 0.08925532
10 5.803220E+00  284.065170 142.656721 927.005397  0.00001000  0.00089489  0.00002129
50 7.197159E-02 54.653419 241.179929 584.931240 0.00002258  0.00039638 0.00001003
100 4.999967E-02 54.529673 242906185 565.103213 0.00005301  0.00035996 0.00001262
200 3.976427E-02 49.080521 244481751 573.248945 0.00008510  0.00032591 0.00001925
300 3.878031E-02  50.072136 244.471099 571.082865  0.00008754  0.00032316  0.00002576
400 3.739635E-02 49.964004 244.586906 568.172721 0.00008889  0.00031879 0.00003459
500 3.610434E-02  50.423185 244.532337 566.224191 0.00008727  0.00031790  0.00004318
600 3.241212E-02 49.903156 245.276954 561.876296 0.00008778  0.00030988 0.00006842
700 2.131721E-02 48.919432 246.873990 546.100028 0.00009180  0.00028804 0.00015477
800 2.321874E-03 50.297265 248.672160 516.209683 0.00009464  0.00023070 0.00039350
900 2.179128E-05 49.916504 249786925 502.528098 0.00009883  0.00020318 0.00049425
1000 1.581439E-07 50.009117 249.989833 500.062563 0.00009995  0.00020028 0.00049935
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Table 4 Comparison of “real parameters” and identification parameters of improved genetic algorithm

ZH T (m*d") Tof(m*d ") Ty/(m>-d ") S S, S3
HAH 50.000000 250.000000 500.000000 0.00010000 0.00020000 0.00050000
S L 50.009117 249.989833 500.062563 0.00009995 0.00020028 0.00049935
Hon it 0.0091170 0.01016700 0.06256300 0.00000005 0.00000028 0.00000065
HRAF IR % 0.0182340 0.00406700 0.01251300 0.05000000 0.14000000 0.13000000
x5 SFBUEHESRRE
Table 5 Parameters identification result of Gauss-Newton Method
EARICE HEREZERE Tmidh To/(m?d) T3/(m>d) S S, S5
1 5.000060E-02 54.529675 242906185 565.103200 0.00005301  0.00035996  0.00001262
2 2.167630E-03 50.688050 248.489545 522.263850 0.00010332  0.00020052 0.00043413
3 1.113100E-06 49962115 249.984405 500.055000 0.00010000  0.00019962 0.00050169
4 9.276770E-11 49999843 250.000240 500.001150 0.00010000  0.00020000  0.00049999
5 3.138350E-14  49.999999 249.999995 499.999995 0.00010000  0.00020000  0.00050000
6 8.250870E-18 50.000000 250.000000 500.000000 0.00010000  0.00020000  0.00050000
7 3.054520E-21 50.000000 250.000000 500.000000 0.00010000  0.00020000  0.00050000
8 5.722260E-25 50.000000 250.000000 500.000000 0.00010000  0.00020000  0.00050000
9 4.190960E-26 50.000000 250.000000 500.000000 0.00010000  0.00020000  0.00050000
10 3.334240E-25 50.000000 250.000000 500.000000 0.00010000  0.00020000  0.00050000
Evolution Programs[M]. Springer -Verlag Berlin HeidelBerg,
%30k 1996.
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