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Tab. 1 The meaning of indicator values

scale value

meaning
1 2
3 b
5 b
7 ’
9 b
1/3 b
1/5 s
177 s
1/9 2
2.2.4 AZFFRA
Matlab
AHP
FNN s 2.
3 %
3.1
Saaty T. L. 1~9 1
R Matlab
s 3. AHP
FNN

2 RI

Tab.2 Random consistency of indicators R/

M atrix order

Matrix order

number RI number RI
1 9 1. 46
2 0 10 1. 49
3 0. 52 11 1. 52
4 0. 89 12 1. 54
5 1. 12 13 1. 56
6 1. 26 14 1. 58
7 1. 36 15 1. 59
8 1. 41
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Fig.2 The FNN model frame chart of ecological and

environmental water demand
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3

Tab.3 The indicators compound weight on factors of ecological and environmental water dem and

Ecological and environmental
water demand level

Ecological level

Environmental level

A Combination weights B1 Combination w eights B2 Combination weights
B1 0. 666 7 B11 0.2738 B21 0.187 4
B2 0.3333 B12 0. 0557 B22 0.086 0
B13 0.1140 B23 0.036 8
B14 0. 1830 B24 0.023 1
B15 0.0403
3.2 AHP FNN
AHP FNN s
Matlab ) BP )
AHP FNN
R, 1 , 3. 4
( N
) Y=2X, ).
2.5 2.5
R=0.9878 R=0.9878
0 Data Points @ Data Points
— Best Linear Fit Best Linear Fit
— A=T — A=T
< < L ]
22 g2
= =
- -
g g
5 3
g g
2 2
£ 15t g 1sf 1
i i
! 1 ll.5 2 25 ! 1 1i5 2 25
7 x10%w’ T x10°w

B 3 BPF %8 AR S45 K0 T A
Fig. 3 The curve fitting accuracy drawings of

BP network model

3.3

4, AHP FNN

B 4

AT AHP 89 FNN B 50 4 B A7 B
Fig. 4 The curve fitting accuracy drawings of

FNN model based on AHP

5
4 : 10% m3
Tab. 4 T heoretical value of ecological and environmental water dem and
for the downstream river of Longyangxia reservior during the dry season
Time 11 12 2 3 4 5 6

Theoretical value of

2. 880 1.800

eco-environmental water demand

1.845 1. 830 2.475 3.300 5. 400 5. 085
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5 AHP
Tab.5 The predication risk rate of FNN model based on A HP
Time Fitting value(X 10* m?) risk/ V% Time Fitting value(X 10°* m?) Risk/ %
2007-11 1.211 57.94 2008-11 1.163 59. 63
2007-12 1.325 26.37 2008-12 1.097 39. 04
2008-01 1.365 26.04 2009-01 1.388 24. 76
2008-02 1.323 27.73 2009-02 1.414 22.75
2008-03 1.239 49.94 2009-03 1.392 43.75
2008-04 1.733 47.50 2009-04 2.353 28.70
2008-05 2.077 61.54 2009-05 2.371 56. 09
2008-06 2.346 53.86 2009-06 2.132 58. 07

4 W ®
(D AHP FNN BP s s AHP
FNN s ’
2
b
2007 ~2009 , 2275 ~61.54% . . 2007-11.
2008-05 ~2008-06.2008-11.2009-05 ~ 2009-06 50%,
5 %
(D AHP R
(2) AHP FNN s
b
(3 ) AHP FNN
s BP
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FNN model of eco-environmental water demands based on AHP

HU De-xiu, ZHOU Xiao-de, MI1Y an-fang

(Faculty of Water Resources and Hydraulic Power, Xi'an University of Technology, Xi'an 710048 China)

Abstract Aimed at the redundancy caused by double counting and the irrationality caused by isolation in the past analysis
of multi-factors in this article, an FNN(fuzzy neural netw ork) model of eco-environmental w ater demands based on AHP
(analytical hierarchy process) under cascade development was put forward. AHP was used to analyse the interaction of
risk factors of eco-environmental water demands, to establish quantitative indicators compound weight on various fac-
tors, and, the weight sets were input as initial weight values of the impact factors of FNN model, thus effectively elimina-
ting the impact randomly assigned initial values on the model results, And to the upper reaches of the Yellow River with
Longyangxia as an example, the comparative analysis of model fitting and risk studies were carried out. Project instance
application show s that the model built is reasonable and feasible, and has a better fitting accuracy and some practical value
for engineering.

Key words: eco-environmental water demand; A HP; F NN; risk analysis; cascade development
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