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Fig. 1 Location of karst spring basin in Ganhezhuchang
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Tab. 1 Format of in-or output of BP ANN
n—k n—2 n—1 n
n—k-+1 n—1 n n+1 n+1
n—k-+2 n n+1 n+2 n+2
n—k+3 n+1 n+2 n+3 n+3
2
Tab. 2 Swatch serial of BP ANN training
1 2 3 4 5 6 7 8
0.10 0.16 0. 05 0.09 0.19 0.10 0. 00 0. 00 0.017537493
0.16 0. 05 0. 09 0.19 0.10 0. 00 0. 00 0. 02 0.014880268
0. 05 0. 09 0.19 0.10 0. 00 0. 00 0.02 0. 04 0.013497015
0. 09 0.19 0.10 0. 00 0. 00 0.02 0. 04 0.15 0. 015984569
0.19 0.10 0. 00 0. 00 0. 02 0. 04 0.15 0. 00 0.01858332
0.10 0. 00 0. 00 0.02 0. 04 0.15 0. 00 0. 00 0.014483409
0. 00 0. 00 0.02 0. 04 0.15 0. 00 0. 00 0.03 0.011632548
0. 00 0.02 0. 04 0.15 0. 00 0. 00 0.03 0. 00 0.010435647
0.02 0. 04 0.15 0. 00 0. 00 0.03 0. 00 0.01 0.010435647
0. 04 0.15 0. 00 0. 00 0.03 0. 00 0.01 0.43 0.152975919
0.15 0. 00 0. 00 0.03 0. 00 0.01 0.43 0. 00 0.108378732
0. 00 0. 00 0.03 0. 00 0.01 0.43 0. 00 0. 00 0. 04501408
0. 00 0.03 0. 00 0.01 0.43 0. 00 0. 00 0.18 0.063033841
0.03 0. 00 0.01 0.43 0. 00 0. 00 0.18 0. 00 0.099283585
0. 00 0.01 0.43 0. 00 0. 00 0.18 0. 00 0. 00 0. 049596738
0.01 0.43 0. 00 0. 00 0.18 0. 00 0. 00 0. 00 0.032176194
0.43 0. 00 0. 00 0.18 0. 00 0. 00 0. 00 0. 00 0.025562369
0. 00 0. 00 0.18 0. 00 0. 00 0. 00 0. 00 0.47 0.066317508
0. 00 0.18 0. 00 0. 00 0. 00 0. 00 0.47 0.19 0.315840224
0.18 0. 00 0. 00 0. 00 0. 00 0.47 0.19 0. 30 0.560921769
0. 00 0. 00 0. 00 0. 00 0. 47 0.19 0. 30 0. 00 0.14431837
0. 00 0. 00 0. 00 0.47 0.19 0. 30 0. 00 0.02 0.086632433
0. 00 0. 00 0. 47 0.19 0. 30 0. 00 0.02 0.01 0.061164486
0. 00 0.47 0.19 0. 30 0. 00 0.02 0.01 0. 00 0. 04758158
0.47 0.19 0. 30 0. 00 0.02 0.01 0. 00 0. 00 0. 038802385
0.19 0. 30 0. 00 0.02 0.01 0. 00 0. 00 0. 00 0. 035199602
0. 30 0. 00 0.02 0.01 0. 00 0. 00 0. 00 0. 00 0.029484843
0. 00 0. 02 0.01 0. 00 0. 00 0. 00 0. 00 0. 00 0.031525788
0.02 0.01 0. 00 0. 00 0. 00 0. 00 0. 00 0.08 0.024142786
0.01 0. 00 0. 00 0. 00 0. 00 0. 00 0.08 0. 00 0.02012589
0. 00 0. 00 0. 00 0. 00 0. 00 0. 08 0. 00 0. 36 0.1349112
0. 00 0. 00 0. 00 0. 00 0. 08 0. 00 0. 36 0.01 0.042731158
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Tab. 3 Training outcome of 8-unit BP ANN model of

karst spring system in Ganhezhuchang
(1 1 8 8

[
2001.5. 31 0. 01754 0. 01754 0. 00000
2001. 6.1 0.01488 0.01432 0. 00056
2001.6.2 0. 01350 0.01377 —0.00022
2001. 6.3 0.01598 0. 01564 —0. 00006
2001. 6.4 0. 01858 0.01872 —0.00014
2001. 6.5 0.01448 0.01448 0. 00000
2001.6.6 0.01163 0.01175 —0.00012
2001.6.7 0.01044 0. 01045 —0.00001
2001. 6.8 0. 01044 0. 01076 —0.00032
2001.6.9 0.15298 0. 15300 —0. 00002
2001. 6. 10 0.10838 0.10835 0. 00003
2001. 6. 11 0. 04501 0. 04501 0. 00000
2001.6.12 0. 06303 0. 06304 —0. 00001
2001.6.13 0. 09928 0. 09926 0. 00002
2001. 6. 14 0. 04960 0. 04953 0. 00007
2001. 6. 15 0.03218 0.03218 0. 00000
2001.6.16 0. 02556 0. 02586 —0. 00030
2001.6.17 0. 06632 0. 06633 —0. 00001
2001.6.18 0.31584 0.31584 0. 00000
2001.6.19 0.56092 0.56094 —0.00002
2001. 6. 20 0.14432 0.14431 0. 00001
2001. 6. 21 0. 08663 0. 08665 —0. 00002
2001. 6. 22 0. 06116 0. 06120 —0. 00004
2001. 6. 23 0. 04758 0. 04759 —0. 00001
2001. 6. 24 0. 03880 0. 03877 0. 00003
2001. 6. 25 0. 03520 0. 03533 —0.00013
2001. 6. 26 0. 02948 0. 02925 0. 00023
2001. 6. 27( ) 0. 03153 0. 03131 0. 00022
2001. 6. 28( ) 0.02414 0. 02447 —0. 00033
2001. 6. 29¢( ) 0. 02013 0. 01991 0. 00022
2001. 6. 30( ) 0.13491 0.13486 0. 00005
2001. 7. 1( ) 0. 04273 0. 04280 —0. 00007
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Fig. 3 Contributing rate of input nodes

to output ones in BP ANN
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ANALYSIS ON EPIKARST SPRING WITH BP ANN
IN LUOTA, HUNAN PROVINCE

CHEN Hong-feng, ZHU Ming-qiu, XIA Ri-yuan, TANG Jian-sheng, LIANG Bin
(Institute of Karst Geology, CAGS s Guilin,Guangaxi 541004,China)

Abstract: This paper presents a forecast model of runoff to epikarst spring in Ganhezhuchang with BP ANN

based on the long-term observation data of precipitation and flux in Luota, West Hunan. Contributing rate of

precipitation to runoff are calculated to analyze the capability of modulation and storage in the epikarst zone,

the time that the daily precipitation significantly affects the runoff is 6 days, especially on the present day and

the previous day, the above-mentioned contributing rate accounts for 52. 38% , and the epikarst zone in Gan-

hezhuchang can also modulate and conserve 26. 2% of the epikarst water, and the conserving capability can

be enhanced by improving soil and vegetation conditions. All the flux of epikarst spring in Ganhezhuchang

can be the safe yield, and average flow of which is 5.8 L/s, which can suffice channeling water.

Key words: Epikarst spring in Ganhezhuchang; Capability of modulation and conservation; BP ANN; Con-

tributing rate



