5537 B3 W KoOwE O RO 2021 4£5 H
Vol. 37 No. 3 Water Resources Protection May 2021

DOI;10. 3880/j. issn. 1004 - 6933. 2021. 03. 004

KT AHP-TOPSIS BB {L o5 8 /K BT IR 2 1 vFir

ZOMLB HCEER T, HAN

(1. ARAEK AR B R 2K BT e, T g KM 450046 5
2. {1 A B TR K SR 2 AR 2 R R S L TR KR 450046)

R R AL 4 2008—2017 £t ok, NE 5 A SR B A KT R =5 @M EK TR AR S F
M AGARIR Z 5 R B 89 B R AT iR #5315 ARAR &, A R Btk 69 TOPSIS AR A 42 &3 iz 75 K
KFRABA, FANRNERFEREN RELW T HomL R RKERAKBEDAEFRA T, £R KN,
2008—2017 iz 75 B K IR AKE A HAR 23287 LA R FTR G T H LA R A L LE T B4
DB R E R AR AR R F B YK FTRAB KA ZEEFRA T,

KB K TR AR A B R S Mk TOPSIS AR [EAF AL A ;T )5l

hESEE . TV213. 4 XEkFREE A X EHE:1004 - 6933 (2021)03 - 0020 - 06

Evaluation of water resources carrying capacity of Jiangsu Province based on AHP-TOPSIS model // LI Shaopeng' ,
ZHAO Heng'”®, WANG Fugiang'”, YANG Dongming' ( 1. College of Water Resources, North China University of Water
Resources and Electric Power, Zhengzhou 450046, China; 2. Henan Key Laboratory of Water Resources Conservation and
Intensive Utilization in the Yellow River Basin, Zhengzhou 450046, China)

Abstract: Using statistical data of Jiangsu Province from 2008 to 2017, a water resources carrying capacity evaluation index
system was constructed from three aspects including economy, ecological environment and water resources. The improved
analytic hierarchy process was used to determine the weight of the evaluation index. The improved TOPSIS model was used
to comprehensively evaluate the water resources carrying capacity of Jiangsu Province, and the obstacle degree model was
used to systematically diagnose the obstacle factors affecting the water resources carrying capacity of Jiangsu Province. The
results show that the overall water resources carrying capacity of Jiangsu Province has gradually increased from 2008 to
2017. The sustainable utilization of water resources has effectively supported the high-quality development of economic
society. The water supply modulus and water consumption rate are two main obstacle factors restricting the level of water
resources carrying capacily.
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Fig.1 Comprehensive evaluation index system
of water resources carrying capacity
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Table 1 Index grading standards

sup /T xy/m’ %3/ % X,/ JTt x5/ % 2/ % xy/(FHm® km?) xg/(Hm® - km2)  wx/% X0/ m>
I =7.74 <40 <1 =2000 =90 =45 =60 =20 <10 =3000
M [3.40,7.74) [40,130) [1,2) [1600,2000) [80,90) [40,45) [35,60) [15,20) [10,25) [1700,3000)
M [2.50,3.40) [130,170) [2,3) [1100,1600) [70,80) [35,40) [20,35) [10,15) [25,40) [1000,1700)
IV [0.66,2.50) [170,200) [3,5) [500,1100) [60,70) [30,35) [10,20) [5,10) [40,60) [500,1000)
\ <0. 66 =200 =5 <500 <60 <30 <10 <5 =60 <500

- 21 -



SR ), A8 1 0% ) R O B — BobE 4y A R M
i, AT —E Pt . AR SCR I T E0R 1
JEUR A BTk i e F8 A A, 48 B0PR B 125 A9 T 43 A 0]
RIS IR R L SCRR [ 26 o
2.2 HiHy TOPSIS #EY

18T AR A5 ) TOPSIS AR DISE My 2 45 v
FIE G BAR R R L Tl T RSP N R S 1E
70 FEARL AR ) B NN 3 BE I AT HE Y, F AR A
PRI R B AR DL . SR A% 48 TOPSIS £ 7Y i) G
AFAEN P LG, FE T INALHE 5 1Y TOPSIS # A g AR T
TR IRTT , A H TR 05, DR 4R 4
P 9 OC REEHIARAE AL, s ik 11548 TOPSIS #57 [X]
FUER AR W] BE PR A 0 PR A B N, AN, 4
TOPSIS BERIAE LY FH 2 F2 rfr , S PF A % 52 21 1E | £ 28
REUAE %) B 5 0 T [ B TR X T 9 I ok v
HIPFAN 2 P X G R PE 5 R o T i 0L £ BHLAE fe
(g TOPSIS #ER et 1 #F 29 B9340, AN TR )
ZRNE AR AR B R R R R X 4 3 I B
RELRF IR 0L 70 B A 1 B B0, TR O A% B
TOPSIS BERIPEAf 25 5L AT 58 X 70 B AS = A ) i, [
I, AR SCR RIS 25 1 i #0000 BLAR AR 465 5 10
FXF TOPSIS AR HE A7 el , el itk J () TOPSIS A5 71
Al RO RIE S8 TOPSIS BB AF7E (1356 FIPEAf 45
RIS BN R R TR

a. X T IE [a] R 1] 8 PR AR «, F5 A 25 5 43 )
HEATALIR, BN 1 SR BIARTEAR AR B Y = (5;) s

Horpd ARGy BUE R 1,2, msj AR AR, IRE N
1’2’...’no

b. FRAEAEER PR 3 — 1k 5 15 20 — kR B
Z:(zij)ano

c. HIH—MLEMHRE Z 584858 AU w, 41
FAFRNMBRFLHE V = (v;) 0o

d. e IEFARME (27, V) M AR (2,
Vo)

J

{Z; — maX%zljysz,"'yzmj% (l)
Z; = mil’l%zlj,zzj',“.’zmj%
{Vj+ — maX{UU’UZj,""”mj} (2>
V; = min{UU,Uzj,‘“,Unzj}
e. EGUIAREEE € .C, %
C’ = \/2 w,(z; - Zj+)2
~ (3)

¢ = szj(zﬁ -7
j=1
£ R VO RIE  SuE SR D D,
Epiibs)
- 22 .

Vi =2V -1 (4)
D = Z(Uij_V;)z
N A (5)
D; = z<”,'j_Vj*)2

g. EMARIEE L LN
L} = aC; +B8D;
{Li = aC; +BD;

AP aB MR, Ha+B=1,XH a==0.5,

he WHERE TJ& LTS5 L (L, =L + L") LAY,
BUEAE O ~ 1 Z[a], Mz ir 1, RHKEAL, k2
IRER o

BT 1 MRty TOPSIS R, £5 VT35 7K
TR FH RV R VK MG, TG B
Il LA 43 31 0. 262 0. 439 0. 610 F10. 800, 111 B[ 24
0<T, <0.262.0.262 < T. <0.439.0.439 < T, <
0.610.0.610 < T, <0.800.0. 800 < T, < 1 i 453
NIRRT ER RV R (e 2Z) VR (EE) .,
M2 Hag) I g () i T () o
2.3 [EREER

IR 000 2 %o 7K AR 3 AN At — 2
BT, A FH R RS ARS8 ] L2 W A B2 g K B U
TR AT B RG DR T R e 0 A B TR i X ok
GEWFARER 1Ko FEI0HE A A B A B2 /N 156 X
SRR G IR AR A ) 2 % TR b 4 B S, 2
IRER o Bl h

U, = i x 100%
z FJ'Pif

e ijzijj Py =1 -z
K. U Bl BE 5 F o IR F- ST R EE 5 Py i 48 4 i 25
JE 5w AR bR j WAL ; W38 45 j T8 1 REEAL
2, H—A0 5 FE PR EUA .
3 IIBAEKEFFERAEIEN
3.1 EMER

SRR R T 2009—2018 4F (VLIRS Geit
AEME) (R E SR %) Fil 2008—2017 4R CIT 94
KBRS R ) o 38 FH SR i 2 R o B vk 154 )
xy ~ 210 DTEH 48 A5 B AL 4351 0. 086,0. 113
0.132.0. 082 ,0. 076 0. 055 0. 085 0. 153 .0. 134 FI
0.084, iz FIMCHE (% TOPSIS £ X} 1195 44 2008—
2017 AFERIK IR ARSI AT AN, 5 R W% 2.
7% 2 W] H1,2008—2014 4F{T. 9048 /K e R AR 4k 01 25 9%
4%, Bprpr &K 7, 2015—2017 4 B 1T 9%, B
BRKF o 2008—2017 AFVT IR /K 5% R 7 28 7 i

(6)

(1 =1,2,---,m) (7)



F2 IHAKFEERZNEMER
Table 2 Evaluation results of water resources

carrying capacity of Jiangsu Province

Gy L7 L T;
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2017 4E 0. 029 0.018 0.618
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Fig.2 Obstacle degree of obstacle factors of water

resources carrying capacity of Jiangsu Province
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