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Table 1 Observed annual runoff quantities and

factors feature values of Yamadu Hydrographic

Sation at Yili River, Xinjiang

5 s . %4 FRAR y
/zZW+m~2+Hz"' /m® 5!
1 1146 1.10 0.7 8.5 346
2 1324 097 0.54 7.3 410
3 103.4 0.96  0.66 6.7 385
4 179.3 0.8  0.57 8.7 446
5 9.7 1.15 0.4 15.4 300
6 1150 0.74  0.65 25.2 453
7 163.6 0.85  0.58 22.0 495
8 139.5 0.70  0.59 21.7 478
9 76.7  0.95  0.51 16.2 341
10 42.1 1.08  0.47 11.0 326
1 77.8 1.19  0.57 9.1 364
12 100.6 0.82  0.59 8.3 456
13 553  0.96  0.40 6.9 300
14 8.9 0.9  0.38 10.5 314
15 78.5 0.89 0.44 ' 9.4 280
16 29.8  0.83  0.49 12.0 289
17 2486 0.79  0.50 14.7 483
18 649 0.5 0.5 16.7 402
19 957 1.02  0.48 16.0 384
20 152.1  1.04  0.49 7.7 433
21 121.8 0.83  0.60 14.0 401
22 81.0 1.08  0.54 9.6 336
23 90.0 © 0.95 0.43 8.9 301

mﬁiﬁﬁﬁl,@uﬁQ%ﬁﬁﬁﬁﬁﬁo;ﬁ
ﬁyiﬁﬁ%mﬁﬁﬂ?,m@mﬂMWﬁﬁi
REN 1, Blmaxx, KA K HFREN 0.

2) RIMBEELEH 1, 2, -, 20, AR
(17) HEFERR y 5&FREF«, (i=1, 2,3,
4,j=1,2,,20) WHEXEHEZHHR p, =0.80,
p2= -0.63, p; =0.44, p, =0.40, SHFMETF 1,
3, 4 XX (3). HEMEF 2 X (4) ML
AEER, WUBIR A FXF AR X R BEAE B B AR

7 B LR AL 5B B
R=(AiB}C),

r0.387 0.469
0.184 0.449 0.469
1 0.452 0.839
L0.097 0.032 0
ro.501 0.214 0.056 0.117

1 0.490 0.224 0.469
0.613 0.355 0.226 0 0.290 0.452 0.290 |’
-0.811 0.514 0.232 0.011 0.054 0.157 0.286-

1 0.160 0.301 0.275 0.219 0.324

0.816 1 0.347 0.469 0 0.755
- 0.323 0.258 0 0.548 0.613 0.613 °

0.432 0.541 0.503 0.205 0.130 0.080
R (1) THHE 2 BR X ST A KA X SRR
B, B AR IE LR

,r = (0.277, 0.587, 0.466, 0.762, 0.053,
0.796, 1.0, 0.917, 0.252, 0.180, 0.364, 0.811,
0.053, 0.699, 0.228, 0, 0.942, 0.549, 0.461,
0.121),

W 1 HET 20 FRRHE N E BB BRI SR
A, MERHMINEWR: BB 3EMNE, REFH
AFHRAARRANT S, REZRREER4N
WE, WHEEN 1 Ao

RESEZHEMERIAMBAEENENS
¥, REMHE ¢ =0.005, BP M &K ¥ I HK
0.8, BEBEEMBEIMEK 30, RENMEHEE S,
MEERKRE 2, EINEEABEEIRLEEH
0.5, MAERBIAMREXSBEABEEXMERMNE
#TNGE, BRIASEMEMARTRAEREEY

0.337 0.683
0.633
0.613

0.119

0.287
0.082 0.918
0.129 0.806 0.581
0.470 1 0.827-
0.559 0.234 0 T
0.306 0.224 0.735

0.389 0.6127

0.694

B =

RWEENEEBERN
0.611 0.278 0.006 - 0.011
0.115 0.140 0.832 0.186
~10.187 0.430 0.116 0.300 |°
0.379 0.166 0.020 0.175

RERTAERUEYANEENERRN
w = (0.369 0.416 0.108 0.265).
B GV S BURE 5 L WE R LRI TF
% 2,
MRDESNRE 3 FNERLRBETBRRRT I
T: BR1BFES 2, 22, 3HWFARETF » AR
(3) MK (4) fESMKAL, BEBHRE T AR
xR R E AR ’
0.420 0.223 0.275
0.735 0.612 0.490
R = = (,ry)
0.645 0.129 0.097
0.395 0.146 0.119
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i=1,2,3,4;j=1,2,3 W EEERER AT RS, W AHN
2 NEHEXSXTNEMHILL HMATR y ﬁﬁﬁfﬂ%%rﬁ]ﬁﬁwgﬂﬁﬂﬁiﬁ
Table 2 Contmsﬁng of training samples to observed quantities B W] &N
BES  BRE/s! TN AMRE% ,r=0(r,,r,,r) = (0.605, 0.018, 0.116)
1 377.335 346 9.056 WraiE r RAX (16) BETRBRMESF
2 416.313 410 1,589 £3. HFARRBEMNEMRETL, FHEARY
3 393.343 2 385 2.167 ﬁgﬁﬁﬁékﬁﬁo
4 470.487 1 446 5.49 %3 FARRER
5 311.738 3 300 3.913
p L3 § %3 .0 Table 3 Forecasting prove-test results
7 482.055 495 2.615 BES5 PR A/’ s~ LW/’ HXTRE/%
8 484.572 5 478 1.375 21 447.678 7 401 © 164l
9 364.7349 Al 5.96 2 343.173 6 336 2.135
10 283.613 326 13.002 . — - g
1 344.92 364 5.242
12 419.756 456 7.948
13 280.808 3 300 6.397 5 it#®
14 292.886 4 314 6.724
15 305.424 4 280 ' 9.08 BT 2 M &P IR AUE DA R % B B4 R B A
16 290.4084 289 0.508 BRI, BMEENERETEARE
7 94728 6 * 2428 AR, MRABENEHEESHE, HENSHRE
. e % 48 AF, HEASRRSAXN LBBE. FRIEFEN
19 365.132 5 384 4.913
5 P - 5.6 BEt, EAREN BPHAENEMBEEELS

B, ARBEMAEST S KITE, HEWERME 4,
R4 FRARMHFHBRBER

Table 4 Forecasting prove-test results under different number

K HAFS B/ s ZWE/L s ERHRE/R

F xR E HER% b4 X3
WREHE /s
1% TEF KM R3S 1
21 440.001 3 401 9.726
1 22 342.053 4 336 1.820 4.039 93 40 15
23 302.772 6 301 0.589
21 426.703 4 401 6.41
2 22 336.385 4 336 0.115 2.545 9 202 16
23 304.342 5 301 1.11
21 438.551 6 401 9.364
3 2 327.054 7 336 2.662 5.391 79 42 13
23 313.485 2 301 4.148
21 442,031 8 401 10.232
4 22 334.675 6 336 0.394 4.263 113 79 19
23 294.492 5 301 2.162
21 435.332 8 401 8.562
5 22 325.330 4 336 3.173 5.481 100 272 15
23 315.171 5 301 4.708

MBRATUEY, B—RKIHTENTRMEME BRIBOEE. BETPHBRFRBEHN T K, W
BREE, IREERR, WEPRBAXH#RE HEBXKSTEREENFAK, RABEERFRERH
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Simulation of high latitude hydrological processes in the

Intelligent Forecasting Mode and Approach of Mid and
Long Term Intelligent Hydrological Forecasting

Chen Shouyu, Guo Yu, Wang Dagang
( School of Civil Engineering and Architecture , Dalian University
of Technology , Dalian, Liaoning 116024, China)

[Abstract] Intelligent calculating tools such as fuzzy optimization approaches, BP neural network and genetic
algorithm are proven to be efficient when applied individually to a variety of problems. Recently, there has been
a growing interest in combing all these approaches, and then, in this paper, the author organically synthesizes
fuzzy optimal selection, BP neural network and genetic algorithm and establishes intelligent forecasting mode and
method. When illustrating the method by an application to forecast mid and long term hydrological process of
Yamadu Hydrographic Station at Yili River in Xinjiang, China, the author first selects the amount of training
samples, and gets relative membership degree matrix according to the correlation of forecasting factors and
forecasting objective, then takes the matrix as input of BP neural network to train link-weights, and finally, uses
gained link-weight values to verify forecasting. The results are highly promising and show that the operation
speed, precision and stability of intelligent forecasting mode presented in this paper can completely meet actual
requirement .

[Key words] fuzzy optimal selection; BP neural network; genetic algorithm; intelligent forecasting mode;
mid and long term intelligent hydrological forecasting '
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