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Simulation about the impact of oasis agricultural development on
water resources transforming by the theory of artificial
neural network in the shiyang river basin
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Abstract: Based on the analysis of impact mechansism of oasis agricultural development on water re-
sources transforming in Shiyang River basin, the main water and land resources exploitation factors which
reflect the degree of water and land resources exploitation are filtered, and the main variables which reflect
the state of water resources transforming are filtered too. The BP artificial neural network simulated model
is established, the input of which are the main water and land resources exploitation factors,and the output
of which are the main variables reflecting the effect of water resources transforming. It's proved that this
model can be used to simulate and forecast the impact of water and land resources exploitation on water re-
sources transforming by the process of model training and verifying.
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Fig.1 Water resources transformation system in Shiyang River

(1A. Irrigation area ; MRR WSIA. Middle reaches of river well and spring Irrigation Area;

GA. Groundwater aquifer, WIA, Well Irrigation area)
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Table 1 Standard data table of ANN training and verifying
i 44} Year
Varian 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002
X 0.8647 0.8909 0.8982 0.9053 0.9406 0.9500 0.9200 0.9195 0.9203 0.9909 0.9206 10,9391
Y, 0.9427 0.9500 0.9482 0.9463 0.9466 0.9474 0.9477 10,9496 0,9423 0.9423 0.9073 0.9045
X2 0.8027 0,8112 0.8596 0.9028 0.8776 0.8757 0.8757 0.8754 0.8740 0.8740 0,8949 0.8949
Y, 0.2429 0.2429 0.2429 0.2406 0.2647 0.2674 0.2226 0.2226 0,4113 0.4113 0.4302 0.4491
X 0.8191 0.8983 0,9101 0.9218 0.9500 0.8783 0.8770 0.8741 0.8436 0.8947 0,838 0.89]14
Y; 0.8877 0.8974 0.9237 0.9500 0.9471 0.8985 0.8804 0.9215 0.9113 0.8823 0.8764 10,9039
X4 0.2338 0.2676 0.3014 0.3352 0.4040 0.3651 0.5404 0.9500 10,6353 0.7004 0.6701 0.6728
Y, 0.3491 0.3948 0.4405 0.4862 0.5581 0.5208 0.7360 0.8028 0.9500 0.9036 0.8632 0.8731
X: 0.7718 0.7369 0.6850 0.6416 0.6468 0.6348 0,7620 0.8514 0,8474 0,9500 0.8618 0.8994
Ys 0.7931 0.7524 0.7011 0.6553 0.6405 0.6221 0.7169 0.8517 0.8711 0.8763 0.8808 0.9500
X 0.9500 0.8048 0.6610 0.5143 0,5765 10,5488 0.6303 0.54%1 0.7331 0.7945 0.7567 10,7656
Ys 0.9500 0.7731 0.5967 0.4223 0.4957 0.4793 0.5354 0.5210 0.7055 0.6726 0.6842 10,7122
w 0.6850 0.7619 0,9500 0.7778 0,7959 0.7992 0.8086 0.7961 0,7423 0.8240 0.6975 0.7268
Y4 0.4986 0.2090 0,9500 0.6074 0.0500 0.8934 0.6078 0.2284 0,2158 0.4812 0.6177 0.6260
Z; 0.746 6 0.6738 0.9500 0.7919 0.7283 0.7344 0.7013 0.6326 0.5975 0.6291 0.5571 0.5478
A 1991~2000 F£3% 10 M3 AR (1)~ F(S)=10gSIG(S) = =5, (15
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Table 2 Weights of input layer with conceal layer in network

BEBRTH W AR W & Node number of input layer
Node number of
conceal layer 1 2 3 4 5 6 7 8 il 10
1 ~0.958 8 0.028 0 0,0193 —0.5156 11,0271 0.828 6 0.522 5 0.988 3 0,284 6 0151
2 0. 1774 —0.386 1 0.059 9 0.6803 1.0630 —0.4586 —0.7918 0.5319 —-0.5151 0,535 1
3 —0.5839 —0.9637 0. 056 4 0.3693 0.2910 —0.4690 —0.024 1 —0.2804 -0.0739 0,028 7
4 0.6152 —0,8255 0.308 3 0.7855—0.267 6 0.1795 —0,0515 —0.6695 —0.983 06799
5 0.306 0 —0,2610 —0.517 9 0.9457 —0,367 1 0.393 1 1.2715 0,339 0 0.1123 0,399 0
6 0.0736 —0.694 2 0.393 0 0.1627 —0.3027 0.678 0 0.753 9 0.0202 - 0.2655 0. 106 6
7 —0.256 8 —0.6793 0.1979 —0.7120 0.5954 0,470 4 0.8392 —0.8057 1.109 5 0,785 7
8 0.772 3 0.9552 —0.0746 —0.3438—1.0974 —0,0217 0.0639 0,418 8 0,758 4 0. 789 6
9 0.6501 —0.1122 —0.9319 —0.7010—0.2782 —0.5975 —0.8727 0,01 80 08117 0. 568 0
10 0.5365 —0.761 1 0.2578 0.6681—0.8513 " 0.4876 —0.3696 —0.6591 —0.0178 0,720 1
11 —0.6209 —0.992 4 0.5635 —0.7251 0.3357 —0.0697 —0.1650 0.9170 -0.689 1 0.131 2
12 0.7701 —0.984 3 0.712 4 0.4898—0.9147 —0.0827 h.9163 —0.6930 —1.0057 0,363 8
13 0.3996 —0.2208 —0.5571 0.644 3 —0.781 3 0.812 —1.276 3 0.858 4 1,530 6 1.222 6
REEWN W AR 4 Node number of input layer
Node number of
conceal layer 11 12 13 14 15 16 17 18 19 20
1 0.7675 —0.4844 —0.9027 0.4787 —1.0188 —0.5877 0.2971 —0.8652 0.447 1  0.383 6
2 —0.7916 —0.179 6 1.054 9 —0.441 8 —0.9009 (0.1453 0.757 6 0.869 1 0.3998 0.154 6
3 0.244 0 —0.272 3 0.3032 0.7533 0.5851 —0.0789—0.8703 —0,5048 0. 1185 -0.3133
4 0.2250 0.7813 —0.9896 —0,.3138 0.702 9 0.3947—0.2835 —0.5433 0.3072 -0,0080
5 —0.347 4 —1.5034 —0.2097—0,2325 —0.5806 —1.2667—0.1269 1.301 7—0.6203 - 0.8536
6 —{(.888 8 —0.2928 —0.7819—0.7209 —0.7789 —0.6326 1.3329 0,419 7 —0. 846 2 0. 468 0
7 0.517 4 —0.622 3 (.2247 0.6469 0.1194 —0,9375 10,3588 —0.1093—1.0138 0,246 6
8 0.598 1 —0.903 8 0.006 2 0.9023 —0.9726 0.3507 1.0596 0,2280 0,2711 0,256 7
9 0.220 6 0.716 5 0.3459 0.3821 —0.7876 0.694 9 — 1,007 2 0.026 9 0,091 7 0. 385 2
10 —0.333 1 0.4243 —0.7227 10,1952 —0.0984 0.370 2 0.3405 0.080 3 0,536 2 0.612 8
11 0.026 0 —0.254 0 0.6776 0.5027 0.4936 —0.3848—0.8113 —0.0990—-0.6560 —0,.6998
12 —0.324 1 —0.436 3 —0.9223 —-0.4239 0.3706 —0.1326 0.1156 0,417 2 -0, 4951 | 0. 1599
13 1.443 6 2.2338 —0.08%90—1,2782 0.033 5 2.6274—0.1419 —0.4702 0,752 0 0. 701 3
£3 REESHHENER
Table 3 Weights of conceal layer with output layer in network
RHRWR Ba & /217 & Node number of conceal layer
Node number of
output layer 1 2 3 1 5 6 7 8 9 1o
"1 —0,3286 —0.0139 —0.7978 —0.6324 —0.2203 —0.2794 —2.7613 0.06562 2.1319 1.876 1
2 0.2819 0.9246 —0.7727 1.224 7 0.5458 —0.0328 —0.9329 0.4347 o111 112 o
"_ . BMHBRH A B &% 2 W % Node number of conceal layer
Node number of
output layer 11 12 13 14 15 16 17 18 19 20
1 1.411 0 3.213 0 1.0151 —0.4668 —0.3252 3.6006 —1.7712 —2,0408 1.6761 0,086 6

2 0.840 7 1.014 8 0.4709 —1.3531 0.0320 0.4019 —0.0606 0.651 6 0.41386 0.007 0
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Table 4 Threshold value of conceal layer in network
RABTH R REEVR R} BEAEZT L W BREEYR (i}
Node number of Threshold Node number of Threshold Node number of Threshold Node number of Threshold
conceal layer value conceal layer value conceal layer value conceal layer value
1 0.8231 6 0.9531 11 —0.7829 16 —0.346 2
2 0,229 4 7 —0,3700 12 0.7381 17 —0.8413
3 0.455 4 8 0.138 4 13 0.702 4 18 —0.846 8
4 —0.913 6 9 —0.3883 14 0.488 6 19 0.2820
5 0.3356 10 —0.652 2 15 —0.690 2 20 0.6400
25 ATHEZRARBAHES KEERR
Table 5 Comparsion table about simulated values to factual values
2001 & 2002
Faf- J1TF 9: 1PN €1 B 11K R 5E A R
RN E 5 HFARAKEEE/m BB/ m M F A KALE R/ m BRR/ 1 ™

Average
groundwater table
change range

Verifying data

Annual gross
discharge volume of
Hongyashan reservior

Average
groundwater table
change range

Annual gross
" discharge volume of
Hongyashan reservior

g‘;ﬁfl values —0.404 0 0,889 9 —0.383 0 0.8758
gﬁfﬁfjﬁl output values 0.624 2 0,586 4 0.629 8 0.547 6
gﬂﬁed values —0.3875 0.900 9 —0.3735 0.839 0
R%E/% Erro 4,084 2 1.234 2 2.483 3 4,201 9
ZHRERRER (R SHRW, AN RENESY HESAHMREK L RRTRESEFRARRR
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