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Environmental impact assessment of hydropower project based on ANP- FCE model
ZHANG Qing, LU Jirmrxi, LIU Zht gi
(College of Urban and Rural Construction, Hebei A gricultural University, Baoding 071000, China)
Abstract: T here is interaction bet ween each index in the environmental impact assessment system of the hydropower project. Amr
alytic network process( ANP) and fuzzy comprehensive evaluation( FCE) were used to perform the comprehensive evaluation of
the environment al impact of hydropow er project. First, the netw ork structure model for the environmental impact assessment of
hy dropow er project was developed based on ANP and the weights of all evaluation indexes were determined. T his method over
comes the disadvantage of not reflecting the int eraction between the indexes using the analytic hierarchy process( AHP) . T hen,
the theory and method of FCE were introduced to perform the environmental impact assessment of hydropower project, and the
ANP- FCE model to evaluate environmental impact of hydropow er project was proposed. Finally, the model was applied to a hy
dropower project in north China and the results suggested the evaluation model is reasonable and effective.
Key words: analytic hierarchy process( ANP) ; fuzzy comprehensive evaluation (FCE); Super Decisions software; environmental
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Fig. 1 Typical structure of ANP

1.2 ANP 5 AHP #97%F

AHP /& ANP ByEEAl, PR 7k it A 2 b 2 1 0 o
G HE) TR0 21 G5 HA) 1) PR SR ) L, 35 R ) AR AR 0 2 TG s R A A
BRI HR B AR . AHP R 2R — 2 R BORF 2
WA R AW 76 F Z RS 27 IR AN 32 o6 B — 2 ot %
T BRST (RR B IR R R o B, 92 AR TR AR £ HR bRk R
LM G T30, ANP TE A& M i IRl 52 2410 X 45 45 4
I I T K — Bl R GE vk 507 vk ANP [H) W45 2 R 45 44 A
XF AHP 3B JZ R G5 T S 705, W RS B 0 3 IR 1 Y K
TEE N 2 FE B0 B Z MM AMB RS o Bl W R 4
rP RS L T AN L S Ty B B AN G B L
oG 2 (K FE i, W ANP SR Al o 0 BB, 455 Nl {5
1.3 ANP %t # B

(D) Wil 8. o3 d 28 BT AHPLEST

(2) #i& ANP WS 85 8. A3 AT H 3R 7% 55 10 F ke 2 A1)
PR, WE 1 PR e &S n R Z TR,

(3) ¥t ANP HIW A . 8L L 5 i, 5 R R I
FIICRAIEH 1~ 9 b R BEAT Wi W7, 75 o R4l
I) F BE A R I

(4) KRBTSR AT (¥ Lb A0 B TH 5 o0 41 AR BUE, 140
T 5 B R B IR HEAT VA —fh AL B, 45 2 N BGE A B

(5) XA AR BEREAT R M BRI B, R B REAT S5 A
HOP , 75 AN J0 R 4L s Je R AR T R H BRI 55 BE I
HEAT — SR

ANP 53R AR R B AR 52 24 0 AR, T AR AR K, ol
DLAE: Bl Super Decisions " " AL BEAT T
1.4 ANP-FCE M AA e 5

(D) BE PR RN EEL (U= {(w, w, -, uaj) FIVEIE
(V= {1, v, -v,) )0 AT KHLTFE FRIE R i PEA 45
V= (o /IRKIETREM, v/ K IET R W, v/ — & 52,
va/ B FE R FE A, vs/ AR 25 G HTE W)

(2) oF B DA 22 HEAT BRI VE I, S BORIVE AR R RE R G R

rm I Tin
rar  T22 cee Ton

R=1. : : : (1)
T'mi  Tm2 r

c 454+ HEBE5REB

Ay AT BOIZE HOT R, B s = £/ S5, 30ob
Fo WG ANTIEREE N ) AV S0, 1 BUH T
ANP i 5 % FEAF IO BLTE W = [w1, wa, ooy w, ], ot
0<w; <1, Ewi= 1.
i=1

(3) 04 W 15 R I FUATIE S, B AR B S
AV R ASCERIBCT 50T M (+,+ ) kit SE,
b= Sy, j= 1,2 o no TTBORS & VPG R 06—
SRR M P64 S0, S 237 e, G300 4 SRR £ o
ISHE, AT OF 60 4 54t o i

2

2.1 PR AR B
DL b 5 6K TR 01, % TR AT BT K
B MR LA A, R BE L KA BREE A VR . A SO
FRIERE 0 R 22 HEAT IR MR 4320 75 W BUSE 45 4 VE bR
RS V0T R 7 ) 2, 3837 600 801 5%, o B
S VP BB 2R 1 S R A7 07 2 L PR A < M8 50 A 5E 3 I
SENRRR 2 1) R A L 50 06 56, B K L TR IR S R
PR R, W 1.
1

Tab.1 The environmental im pact evaluation index

system of hydropower project

H b ) %
HARIRDX (A1)
K L7EY(A2)

K HEASERHE(A) WMk (A3)

? R AE A A 4)

§ AN EZS(A5)

5 AKEEIERFI%(B1)

@ 25 B) &ﬁ@%mm

1»{{\ &% UE(B3)

ﬁ FE DX [ J B8 2% k(B 4)

i JRH A C1)

Y [ P C2)

v [ 4REF B C) I 7 BR B (€3)
KL (C4)
KB CS)

2.2 IBAFARE 69

WA, 35 ] ANP JER M I PP 048 F5 14 2 1O R 25 2544
B o LAt J25 R DU b T bR A, K A7 £ R AR (K 595
FRIEAT PP B B AW, VIR R B R — PR B &R CR BT
0. 1 Hll i —3EAL S . #F Super Dedsions #AFH, KA 1~
9 bR PEIEXTAFAE 5K FR 4 H8 b3 A4 R PR 106 93 40 Wi REL 0 30k 4747
(B 2).

HRA & 3 v % 7038 SRR bR B B B — B A &5 2 T
S, 5 TCER AR ATRS T AR B — PR IR 455 O 0. 0000<
0.1, ZA PRI L — B2k, 2] DI 1. B 4 24 Super
Decisions #{F4 K5 T0 R FRPACE IR . 1h T ik
A2 PR e Sl LW —, DRI it BT 5SS A S AT



K FHE LT ANPFCE #A 8K s T2 3F3E 2 T

2

Fig.2 Scoring interface of judgement matrix of the evaluation indexes
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Fig.3 Index weight of each element set and its consistency check
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Fig. 4 Index weight of each element and its limits
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Tab.2 Evaluation results of each factor
URAEES
Wb AOCEN BOKEM M Bk AUk
A A B W Al

Al 2 2 2 23 0
A2 3 15 8 4 0
A3 2 5 3 20 0
A4 12 12 3 3 0
AS 3 19 5 3 0
B1 10 12 5 3 0
B2 15 14 1 0 0
B3 6 8 15 1 0
B4 0 20 8 2 0

Cl 3 13 13 1 0

2 0 6 20 4 0
a3 12 14 1 3 0

A 12 5 6 0

5 10 15 4 0 1
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Tab.3 Membership of each factor

L SRR

Al 0.0670 0. 0670 0. 1000 0. 7667 0. 0000
A2 0.1000 0. 5000 0. 2667 0. 1333 0. 0000
A3 0.0670 0. 1667 0. 1000 0. 6667 0. 0000
A4 0.4000 0. 4000 0. 1000 0. 1000 0. 0000
AS 0.1000 0. 6333 0. 1667 0. 1000 0. 0000

B1 0.3333 0. 4000 0. 1667 0. 1000 0. 0000

B2 0.5000 0. 4667 0. 0333 0. 0000 0. 0000

B3 0.2000 0. 2667 0. 5000 0. 0333 0. 0000

B4 0.0000 0. 6667 0. 2667 0. 0667 0. 0000

C1 0.1000 0. 4333 0. 4333 0. 0333 0. 0000

Cc2 0.0000 0. 2000 0. 6667 0. 1333 0. 0000

Cc3 0.4000 0. 4667 0. 0333 0. 1000 0. 0000

c4 0.2333 0. 4000 0. 1667 0. 2000 0. 0000

c5 0.3333 0. 5000 0. 1333 0. 0000 0.0333
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Tab.4 The first grade evaluation results
URIEES
b OMKIER BAEW M KRR AR
A A Al P P
A 0. 1156 0.2713  0.1378  0.4756 0
0. 3218 0.4261  0.197 0. 0552 0
C 0. 1882 0.3769  0.3178  0.1077 0. 0093
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Tab.5 The score ranking results of each index
Eizg A B C
Fin() 60. 556 80. 296 72.348
i35 3 1 2
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Fabih 60 43 Aty X BE T A R m .
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