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Fig.1 ANN model
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Table 1 Normalized data of input neuron

g UF o gman s R
/(Q *m) /m*h
WY04 0.879 0579 0.840 0.605 32
WYO05 0 0.263 0.640 0 48
WY06 0.423 0.165 0.670 0.402 53
WY07 0.312 0330 0.768 0.079 60
WY09 0.665 0611 0.600 0582 40
HS 01 0.303 0 0532 0.020 38
HS 02 0.223 0.234 0.469 0.587 45
HS 04 0.456 0372 0315 0.758 52
HS05 0.891 0363 0.657 0973 56
HS06 0.773 0223 0.703 0.690 35
HJ03 0.110 0.788 0554 0.980 55
HJ07 1 1 0.760 1 52
HJ 10 0.992 0979 0.220 0365 67
HJ 11 0.450 0.120 0315 0.240 T
HJ 12 0 0.070 0350 0.082 85
HJ 13 0.912 0573 0.830 0616 56
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Table 2 Comparison of training errors (all input data has been normalized )

#*5 HPHZE/ Q 'm FREM/s TEWE To BALE % SEIRREAR/(mh) FMFE AR/ (m/h)
WQ02 0.879 0.689 0.760 0.635 67 63.8165
WQO3 0.333 0433 0.670 0.675 38 35.5224
WQO5 0.110 0.126 0.730 0.202 20 17.1222
HS03 0.468 0.450 0.589 0.579 60 55.5242
HS07 0.934 0.786 0.620 0.872 83 85.8782
HS08 0.235 0.356 0332 0.520 55 51.2894
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Table 3 Analyses of electrical parameters specific capacity

FUEZSTH I n
MXRE (D 0.970 0.856
WBEERE (P 0.987 0.799
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Table 4 Analyses of comprehensive parameters and
specific capacity

Py p H T"
MK RE (0 0.881 0.826 0.946
BEERE (p) 0.996 0.989 0.999

Perfarmance is 8.24724.-007, Goal is 12-006
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Fig.2 Errors converged curve
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Table 5 Forecast results of the new model

Fi=2 SRR/ (m¥/h) DK R/ (m/h)
WQo2

WQ03 38 373230
wQos 20 213823

HS03 60 56.6214

HS07 83 825573

HS08 55 523368

Table 6 Comparison of the forecasting effects of

=6 MMPHREL TN AR X b

the two models

I JEURE RN 5% 2/ % BRI % 2/ %
WQ02 4.75 1.96
WQo3 6.52 178
WQOs 14.39 6.91
HS03 7.46 5.63
HS07 347 053
HSO08 6.75 4.84
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The study and application of ANN to the Modeling of underground water
content forecast

SONG Hong—wei, SHI Jian—sheng, LIU Ji—chao,
ZHANG Yi—long, XIA Fan, MIAO Qing—zhuang

(1.Institute of Hydrogeology and Environmental Geology, CAGS, Shijiazhuang 050061, Hebei, China; 2.Shijiazhuang University of Economics,
Shijiazhuang 050031, Hebei, China)

Abstract: This paper has introduced the technology of artificial network into the modeling of underground water
content forecast. Hetao plain and Huabei plain were chosen as the testing ground with a number of known local
agro—wells as the verification sites. Induced Polarization (IP) and resistivity sounding and other surface geophysical
methods were used to construct the artificial neural network (ANN) model based on such parameters as apparent
resistivity, polarization rate, half—life, decay rate and rate of deviation in the relevance. Then, the comprehensive
parameter was added to improve the inputting neurons. Finally, the quantitative prediction model of the water
content was establiched. The results of mean—variance test show that this technique has a good effect in the plain
area. The study has provided a new concept and a new idea for the forecasting work in hydrogeological
exploration.

Key words: ANN ; water inflow ;mineralization; deviation ;forecast model
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