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Tab. 1 Description and classification of evaluation index system of comprehensive water environmental governance

it~ EIER A i e K eA 2%
KBTHEEL C, LA TR BhR IR TR R 10~8 8~6 6~4 <4
B C,(cm) FE QT I I P4 7K M g g L) =100 70~100 40~70 0~40
R C(%) K P R TR DR ) T R A 2 (R T 0~5 5~10 10~15 =15
LRALR (%) SRR o AR X AR Y LR 75~100 50~75 25~50 0~25
FMEZHAE Cs SORBE IR F RRE 8~10 6~8 4~6 0~4
ETE T Cg TRV IR 8~10 6~8 4~6 0~4
IFIFEY Z R TR 2 R HE R =2.30 1.72~2.30  1.14~1.72 0~1.14
RIS 2 HEE Cy TR 2 RS E R =3.54 2.65~3.54  1.76~2.65 0~1.76
AL Co( - L) (eI P S 15~20 15~10 10~5 0~5
A FEREL) € (m) FERJE =200 m, Fh 4~ 5 HELL LA A 5 BE =100 50~100 20~50 0~20
KREBH C (%) HEM K FE B UK R E B U E 85~ 100 70~85 55~70 0~55
By ke 5% C By k2 4 B 0.8~1.0 0.6~0.8 0.4~0.6 <0.4
TEMEAIER C5(%) TR B P K R A TR 75~100 50~75 25~50 0~25
T5KAL B €\ (%) T KA 5 5K PR A R H 80~ 100 60~ 80 40~60 0~40
KRR € 5(%) ORI RS TR SR LE 40~ 100 30~40 20~30 0~20
NEWEE C TR A J A PR 0 1 R 4~5 3~4 2-3 0~2
I EEE €y FEAXI IR HAR T AR R W AR 4~5 3~4 2~3 0~2

T K TR BOR 2 WK B B (WQID .



%6 B, & TSRS A S WA RK IR LR S0 AR IF 107

2 TR A e MAUE

2.1 AHP ENEHTHE

AHP (JZRATHTI ) S XA AR A B0 2R R B 29 1) 2 TR R 2 B A7 40 B 08— by i, ik )2 IR 1)
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DA 7 0 1 38 A AR AIE 1] 5, e 20K 22 G 72 S BUE RS B A 45 A HE 101 L AHP 3 4SR5 R
wmr .

(1) PSR TG LB R WA R PO 47 €, il ¢, PP BB A B8 a0, = 1/a,, O
BT Rt XWER 2, it S 2RI ERE A
A =(4A;)
(2) THERE R &, D) 7 IH— b R A EIAE M & u, = (w, ,w,, CR ,w,)
( H ag,‘) 1/n
w, = —(i,j=1,2,n) (1)

i:il( 1‘[1 aij) 1/n
(3) —EMEALER , 24 10, <0. 10 B, WITA R34 Wk B 98— B30 ml LA 32 18 05 DU At o 0 ) R R I g B
{HAATEIE,
Apw — 1
— (2)
Iy = 1u/1 (3)
A Ly P REAL— B bR, W E A A AHP 2P BB Bl — Stk Fe bR U 215 31 .
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Tab.2 Relative importance of index
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Tab.3 Value of assessment index

bt 2015 4 2016 4E 2017 4F Hehr)2 2015 4F 2016 4 2017 4§
KR EL C, 5.143 5.169 5.330 A SEEE €y 50 50 50
BYE C, 25 30 45 KREBH C, 36 42 60
TR C, 7 3 2 Bk 4840 C 0.34 0.38 0. 47
sZALE C, 30.0 35.7 40.0 HEWARIER C 79 80 85
SOME R C 3 3 5 V5K B C 40 45 64
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(&%)
B 2015 4F 2016 4F 2017 4% fEhr)2 2015 4F 2016 4F 2017 4F
TETE T Cq 5 6 8 K B Cs 14 15 18
TRIFEY ZFEE ¢, 2.15 2.30 2.97 NIEWEIE C g 3.2 3.5 4.7
TR ZFEE Cg 2.00 2.03 2.16 IR C g 3.0 3.0 4.3
HRZE C, 5 5 5

P . OH AR PRIZEABE . AR IR AHP 209 FRAL, ti & F Xt R — 2 RO By A % 2
PEFT 43, T 385 L K UL, 2 F Matlab Zife , 115845 2438 b5 19 = WALE «, = (0. 351 2,0.070 3,0.070 3,
0.012 4,0.013 6,0. 044 8,0.039 4,0.047 6,0.037 9,0.018 3,0.031 6,0.084 7,0.063 5,0.044 5,0.024 7,
0.037 7,0.007 6) ;iz FHMH{E L 115320 38 15 2 & WAL E u, = (0.099 5,0.074 1,0.076 6,0.060 4,0.062 8,
0.060 9,0. 049 8,0. 049 3,0.049 3,0.049 3,0.037 7,0. 037 2,0.036 9,0. 037 7,0.037 1,0. 100 4,0. 081 1) ;
AT LA AP 7 A4S B R R EAT 22 57, R TAS 200 EUACE B WALELE {u, ,u,} 18 SRR TS
SEEm 2R (6) I EHE R SRS u=(0.364 1,0.070 1,0.069 9,0.009 9,0.011 1 ,0.044 0,
0.038 8,0.047 5,0. 037 3,0.016 7,0.031 3,0.087 1,0. 064 9,0.044 9,0.024 0,0. 034 5,0.003 8) .

QI — b AKIE(7) 2R(8) X EHRSIATIT—LAb FH | HARGE SR L3 4,
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Tab. 4 Normalized assessment index

febr)2 2015 4F 2016 4E 2017 4F b2 2015 4F 2016 4E 2017 4E
IR 0.572 0. 585 0. 665 T 58 1. 000 1..000 1. 000
B 0. 550 0.700 0. 750 V& SUBTES 0. 400 0. 467 0. 667
R 0. 300 0. 400 0. 600 Bt a4 5 0. 630 0.704 0. 870
bR 0.375 0. 446 0. 500 iR R Y STE 0. 790 0. 800 0. 850
MR 0. 680 0. 680 0.790 eyl G UL S 0. 500 0.563 0. 800

T TETE T R 0. 500 0. 600 0. 800 LIV ES 0. 467 0. 500 0. 600
TRUFAE Y Z PR 0. 430 0.590 0. 760 Nl B 0. 640 0.700 0. 940
RIS 2 FEE 0. 400 0. 480 0. 590 F T R 0. 600 0. 600 0. 860

R 0. 440 0. 440 0. 440

MO 45 R AT, 2015 4R E AT KRR S50 BEASCRIT A 45 510 0. 529 2, 55400 52016 4E PPN 25
9 0.560 2,5 H N KR ;2017 FEIFMEERN 0. 620 8, %FH N K, UL E IR T 2015—2017 /K AR L5 G 1R BRI
7T — MR, 2016 41 2017 AR AF AR O K, (EUR 3 20(E0s T R, U WA A Al — DA 552 90, 2017
ARG PSR L 2016 4R . MWAMEDRTE ,2015—2017 4ELEA TR £ 43 52 8 il R At % | U BH & 30k T /K
I A IR PR AE AT 5
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SRR M TR IEELR IR BEACRIT R AR A &R | i AHP YA € S UURCER 01 0 52 % WA R, 2k T
IR G AU S T KPR LR G IR BRACR AN AR, G 2o UL A B 75 - (E X K PRS2 R RCR R AT
ERIFH, S E L BITSE, E IR 2015—2017 4F/K BREG BRACR A5 9 R, B BRCR B4R S &
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Evaluation of comprehensive water environment treatment effect
based on game theory combination weighting

LU Jiahui, TANG Deshan
( College of Water Conservancy and Hydropower Engineering, Hohai University, Nanjing 210098, China)

Abstract; With the increasing requirement of water environment and the enlargement of government investment, a
comprehensive improvement of water environment takes shape to some extent, but no evaluation index system for the
comprehensive improvement of water environment is proposed. 17 indexes are selected from aspects of water
improvement, landscape, ecology, function and social people’s livelihood to establish an evaluation index system.
Based on the basic thoughts of game theory equilibrium and coordination, AHP is used to determine the subjective
weight and entropic law is applied to confirm the objective weight. The comprehensive weight is thus obtained
through the combined empowerment. A comprehensive improvement evaluation model for water environment based
on the combined empowerment of game theory is constructed and evaluated by using the relevant data of
comprehensive improvement effect for water environment in Xuancheng City in 2015 -2017, showing that the
comprehensive improvement evaluation grade for water environment in Xuancheng City in 2015 belongs to medium-
grade and that of 2016 and 2017 is within high-grade. The comprehensive evaluation on the upgrade, indicates that
the improvement effect is constant, and that the evaluation index system provide a basis for evaluating and

inspecting the comprehensive improvement of water environment in other cities.

Key words: comprehensive water environment treatment effect; index system; entropy method; game theory;

comprehensive evaluation



