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Fig. 1 Synthetic health evaluation system for plain reservoirs

2 FREAKEREARM AN

2.1 EWEXRSH

XK AR R 25 G AP AR R HARJE ENZ FFE AR, HENZE 50 4 AN UED, e 238 bR 4
U LB U= {KERIG A U, K EREEDIRE U, KIEF S II6E U, KBRS FRREEE U, )

RIS U, = {U, Uy, Uy, U j= 1,2, ,m

TEARIE AR IE PRI IR V = (B v, AR V, J5728 V, JE1H V, ) BOPRUEZEATHIWT 15 2 B R 48
PPN AR UESE VB
Viie® Ve Vis Vi
Vii Vo Vi Vin
oy V., V

iml im2 im3 im4

L V4m] V4m2 V4n13 V4m4 n



[

64 KoOHooJk B T R ¥ M 2016 4F 4 A

Ab: v, TR (0 =1,2,3,4) WENWE TR m DSBS LI G = 1,2,3,4) GOFNFRE, By
R AR AR BT 4 FRRS AR,

ARG AT KRR INGE PPN ) X 7K PR PN N2 7 i R R 2R, 2 IR CFJFUK R TR X
THELYE) (DB37/1342—2009) FYEEK , 40l N & GRS E5 18 RIST- JEU K PR 248 BLSCTE BB} X AR AR
SEHE HARPRAFAEE (WA 1) .

F1 FRAERESETNIERFE

Tab. 1 Evaluation of indexes for plain reservoir health
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Tab. 2 Weights of comprehensive evaluation for plain reservoir health
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Tab.3  Judgment subordinating degree of fuzzy comprehensive assessment

BRAEED il AR wE falE T FE bR il WAgRE A falE
TR AR C, 0.87  0.13 0 0 PEXFERE bR Cy 0.53  0.47 0 0
L8R C, 0.83  0.17 0 0 KB E ST Cy 0.68 0.19 0.13 0
BIE LA Cy 0.72  0.20 0.08 0 IKBEETF R FI G5 €, 0 0.47  0.53 0

L2 C, 0.71 0.18  0.11 0 JKPER] 7K b8 4E €, 0 0.56  0.44 0
BN e L T O 0.90  0.10 0 0 FoMERT KBS C )y 1.00 0 0 0
BITE SR Cq 0.76  0.21  0.03 0 PEX B# T E2L C, 0.62 0.20 0.13  0.05
KB A4 bE C, 0.95  0.05 0 0 JE0 A AR R C s 0.60 0.13 0.14  0.04

Y ZRETEIE R Cy 0.74  0.26 0 0

HRAEZC(9) FN(10) |, SKAFAEIJZ A FE PRI PN S5 RS HAR I SUATPM 4R (WK 4) .

AR SRR JEE SR RN, T 2R 7K 22 14 i AR B0 08 = it e, 2% T Ly R IE o, {FLRG MU At e ™ SR 2t o 31 1
25. 3% 1 LL A, U W fEE HRAR S A 0] RE 6] AR R A, T i 1 SR FE AT 0. 148, W 7K J28 ) it FROIR 25 75 2448
Y. T ARKIEAR S TIRER) < AR RS SRR B HGR , BERK R AL TN REAT 104 < 7 A JR g XU, , %o T
IR A BRPR SR PR 1K PR B G R T 1) o AT AR 2 R B2 T 5, TR e A KR R 2 2
IK PEDRSRE X T oK PR Is A T B B E IR, PRI, X T T AR K R B 44 s AT, I 75 B SR T i



%21 B 3R, 4 TR KT T UK P R A4 67

W3 LR K PR A A
F4 RNEMBREEMTNER

Tab. 4 Results for criteria and target level of fuzzy performance
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Comprehensive assessment of plain reservoir health
based on fuzzy and hierarchy analyses

YUE Qiang"?, LIU Fu-sheng'?, LIU Zhong-qiu'
(1. College of Water Conservancy and Civil Engineering, Shandong Agriculiural University, Tai’an 271018,
China; 2. Agricultural Big Data Center, Tai’an 271018, China)

Abstract; The characteristics of ecosystem and sustainability have been ignored in safety evaluation for the plain
reservoir. The plain reservoir has special characteristics such as large area, shallow water depth, long dam length
and poor foundation treatment. On the basis of the health function regionalization, the comprehensive health
assessment system for the plain reservoirs is established according to its safety, ecosystem characteristics,
persistence, and other social, political and environmental factors. This index system includes 4 first-grade indexes,
namely reservoir safety, social benefits, ecological effects and health persistence, and 15 second-grade indexes. In
order to overcome the shortcomings of randomness and subjectivity in the traditional evaluation method and to
eliminate the uncertainty during the evaluation process, a multi-objective and multi-layer fuzzy model for
comprehensive health assessment of the plain reservoir is proposed, where the weight of each indicator is determined
based on an improved analytic hierarchy process ( AHP) method combined with fuzzy analysis of the relevant
relationships of each indicator. The case history indicates that the research method is feasible and effective, and can
be used widely in the reservoir health assessment. The analysis results obtained from this study are beneficial to the

sustainable development and scientific management of the plain reservoirs.

Key words: plain reservoir; health assessment; fuzzy analytic hierarchy process; index system; weighting



