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Abstract: [Objective] The aim of this article is trying to provide a methodology for the evaluation of
county’s water resources carrying capacity (WRCC) based on the WRCC evaluation of Changwu County.
[Method) In this paper, 7 elevation indexes including per-capita availability quantity of the water re-
sources, water resources ownership per capita, water consumption per unit GDP, utilization rate of water
resources, water resources quantity per capita arable land, water resources quantity per unit area,irrigation
rate are selected. The theory of fuzzy comprehensive assessment model is adopted for analyzing and calcu-
lating regional WRCC contribution ration and impact factor of relative membership. Subsequently, based on
the theory of complementary binary comparison method, the subjective weights are obtained. Whilst, the
WRCC characteristic value level is deducted. [Result] The result shows that:the WRCC of the region of
southern tableland is transmitting from a higher level to a lower level, and its WRCC is relatively strong
and the water resources have more potential development. On the contrary,the WRCC of the river region
and the northern tableland region has reached their maximum bearing capacity respectively and the water

resource are seriously short-supplied. [Conclusion] WRCC fuzzy assessment method based on the fuzzy
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recognition theory reflects the water resources conditions of Changwu County. The result provides not only

the decision-making basis for the rational utilization of water resources for Changwu County, but also the

reference methodology for the further evaluation of county’s WRCC.

Key words: fuzzy recognition model;membership function; water resources carrying capacity (WRCC) ;

fuzzy assessment; Changwu County

7K % Y5 7K 38 ) (Water resources carrying ca-
pacity, WRCC) & 5 3l T F5 22 & i i 2 rp £ Fp 3 2R
R A N e B B A i == o =) S
Bk B X B8 WRCC #4743 BT fiTE M, ©
R AN A e A A I RS d ) (= S R i
P, BT E AR WRCC BITF#r 5 % 5% ) 3
O IES LR G B ) 2k O iR R 25 5 T M
U PO 25 A PP R N AR £ () — Fh T Tk
BB TE X 5 WA K 9 DR R 2R AR ) 1 45 A R iEAT B
FIT O 9 SE A b, 3 2k 25 B DT ) 0 O K 2K R
HEAT 22 IR 3R 58 VEAN - DA AT LA 4 T Ml 20 A 1 5
X WRCC Mtk Bt . 7E i 17 WRCC ) &5 & -4 i
FEA AL (DB E TR AR IR R 5 (2) 1 & 7
Wr A8 AR 239 s OB RE 5 P 8 0 70 GUm & iy
Ja& PRER s () B E 25 PR R AR AL E R Bk BT, X
J5 W AE N o B s R 22 AR e A DR AT AR R
591l 388 2o A X SR S R R S e PR ) BT R Ok i g T
Hir X WRCC G5 AF X2 PR 32 WA 1) 52 ) g
Z bR EORE O N T AT R
DX, 4 2 B WRCC 9 BIF 9% e A 438, ok,
37 WRCC PP 8 ik & L J2 #E47 WRCC B 5% 1) &
B TAE, 7ESCER D i 228 MORE A R T 4%
I WRCC P4 48 b =700, 3 B6 9T M 48 4 1 R
KZ T Hb X FH/NX WRCC BF5E 53E4 , 1w b FH T
B3 WRCC P (19 0F 52 AH 64820, ey L B Sk
PR AR SR R Hbw i R —EREE  B A
ATEAEVE TP SRR IA R B AR Z 2= H R
(A IR) R, Ay i AS B 5 07 FH AR 25 45 AN B A
W MR T 5 2l m A AR i R B ——
B P48 K it B 6 WRCC $E 47 8081 B4, LA K
dE— et B 3 WRCC 4 #F 55 , 38 & WRCC X}

1,

ri — l(l'ij Vi )/(yu Vi ) s Vie

0,
K r, HEEA G R BT B s v v 20
1) Sy o 4 A 1) e PG (B N B 45 1EL S X 1 18 921 3 i)
1 HH G,
X TR AL &R K AR R )

ARy A 7 AT 45 52 A B S0 LA R O B K B R
T ORI R S8R S AT A5 2 i A 29 Al i it
BhEA AR o

1 W8 XA

KRB A TRVE 4 B 4w e B &R IX, R4
107°38"49" ~107°58' 02", 4t 4 34°59' 09" ~ 35°18’
37", MR 567. 1 km? , iE4K 847 ~1 274 m, Ei N A
i R R 3 AT R 883 AT X BN LKA
BB AR X R X R R X3 AN XL B R T R
1o TR TR I BE ) M SR AR AE R - JROK R R E
R L P v = 9 it [ 2 SRR N i i =
SR AR KR 573 mm, & 3 K R LT K Y &
BN RTE . FEAKAEN 3 BOR Y AR PRAB LB R, 28
) b3 A H R PR X 2 T X, AR A0 9. 1
CLAERR 2 994 C, o/ 171 4, HFF P Z FE
ZARE KR UK AE A R I X Rl A 7 i
K. BMAD17.72 F A ANH % 312 A/km’; £
BEVEWAT /N7 ISR RRR 5 AR B R

2 JKBE ISR A A 1Y

WA o ADTERI XS B A XU m TR 5
TR S T REALE Sy
X=(2;) o (D
K ex, AFEA ;) M BT i=1,2,.m;j=
1,2, on, ARHEFRAE 4L IR ¢ A HEATIR B, W AR
YT B ] e m Oy
Y=y ) rno (2)
Kfih=1.2.,c0 RAKX G IHRAEALE D1 IE
s A X SR

Xij 23’11& 1’0<in 5
<y <<yn B ya <ay; <y (3)
Ty =y B T =i o
e BRI A3 Ry ¢ G0N 4 H b G Sy s I X
B AR SR S B2 SO 1, Gl iy AR AR T X IO Y AH
Xf s Ja BE E U 0 N 1 B G851 ¢ J % Rz AR R
SR 1 L PR 0. 0] ¢ A~G B B AR X SRR E A bR



T e L 45 < 1B K BE TRUR 2807 B BORI T A 163

5
TE1H Sy AT RIR R
1, Vi = Vi3
S _l(ym — Vi )/(yn Vi) s Va = ya > ye s (D
0, Vi = Yic o

WREAS X F ¢ A0 S5 JE BE R U vl AR
NN

U= (up ) s R AR w, —1=0, VY, A
2wy, >0, Y 5
N cwyy HEEA 7 XFIEH] 1 (AR S B, MR AR
7 EEG R BIELT SCEEES D, v LLE SR

Dy =uwy; {20 Lo (ry —Su) 1717 (6)

K ia HE W TR WRCC 4 57 Bk 3%, B il 2
AR 00— 1=0,

g ASE N
min{F(u,;)=>_,D} }, (7N

3l A Lagrange BREL Ly sais A, oA, » i AS 1R
TG PRI AT AR AL

0, D, =0.k=h;
o e 2:11:1 01;(7’;'] _Sih )]2 !
””fI{L‘]E;’n[m(r,,—s,k)]z} Dy 703
1, D, =0,
(8)

:{Zm Z}'az?i:l[u;u(V,-j*Si;,)]Z
¢ S S Ly Gy — S TP

SRAARNT SR BB w, FITTHRR o) 2B TR .

O e ERIT AN 61 oo

QW) b S8 J BE A M w00 1R DR 5 1) 57 K %
H et =03

QR MK R (O BRI 0wl ol s

@ W 2 &M max | w, ' —ujy | <ei H max
al el | e UIEAREE A ol B SE mA IR Y T
TR s i, A R AR K A5 A G0 1 A G SR R A
B l=1+1. A BT

—1
} )

R AR A 8 A S AR T e R SR i R D R

W FHEN R AE AR Jy ik % S B AT B
H(1,2,+,¢) *Uoy=(H, ,Hy s+ H,)., (10)

A H Ry G 1

WG H XA j BT 5 M 35 LU F 00
XoF 35 REAS (R R 3 O AT A2 A H, € [e—0.5,
cJBREAR IHTF e Gy Hye[1, 1L 5] AR ;15
T 1% H€[h—0.5,h+0. 5] HHEAR j HT A
P h=2,3,,c—1,

3 ZER 55

3.1 KRB WRCC By #E M

R B K 5% U5 BOIR B LR AR e, B BN
FLE 5 AR IREE N WRCC (5200, I 2 18 4 [F K
R L AU E R T NE N N /v N =)
KRBT R 20 (m® /A AN BIKBEIR & A i e
(m* /N VAL GDP JIK & s (m® /T3 78) K BEIRTT
ERHR 2 (%) B HFHK B 25 (m® /hm?) |
AN T BUK PR 2o (7 m® /km®) R 2, (%)
T WA Fe b . AR X () B 45 FE B i WRCC
B 52 ) i B R o Sk C 1) H CIDD AR I L AR AR
CIVOA ASEE G5 W) 4 A 90 550 A0 X 55 J8 BE i A 1 {8 46
R ] K 7moh

1 0.474 0.211 O

1 0.677 0.355 O

1 0.813 0.250 0
S=1|1 0.794 0.397 0},

1 0.348 0.130 0

1 0.667 0.333 0

1 0.667 0.444 O

G 1978 —2007 KR B4 45 % L 1 2 45 48
FRESPREME N 1 FToR

F1 KRE WRCCiFMIERMIIRAE

Table 1 Evaluation index for WRCC of Changwu County
5] K .
o ﬂ l—‘? T H ]]1 I\
Impact factor
AR GEREAT A AR (2D /(m? « XD -
. . . . 200 100 50 10
Per-capita availability quantity of the water resources
AN K A (22)/(m® « A1) Water resources ownership per capita 400 300 200 90
B GDP F7K 5 (23) /(m® « J7J6 1) Water consumption per unit GDP 50 100 150 200
K BEIT & FIFHHR () /% Utilization rate of water resources 12 25 50 75
2 ) N-E=N _ 3 o —2

ALK IR (25)/ (m? « hn ™) 10 000 14000 2 000 800
Water resources quantity per capita arable land
B T AR K B IR (26 /(JF m® « km™?) 7 5 3 1
Water resources quantity per unit area . '
HEWE K (27) /Y% Irrigation rate 60 45 35 15
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Table 2 Statistical values of effect factor for evaluation of each area of Changwu County
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S . . . . \ — x4/ % . ., . ., /%
District (m* = A7) (m®« A7H  (m® - oL H (m? »« hm™ %) (JFm®-km ?)
JE¥E X Beiyuan district 53.9 178.2 170. 2 30.2 1555.7 6.6 17.3
J Il IX. Hechuang district 81.8 249.5 496. 3 32.7 2 632.6 16.5 29.5
i J5 X Nanyuan district 10.1 408. 7 170.0 2.5 21 440.0 6.6 6.2

R K 2 P 7 TR AR AR ST E S
1 bR R RO A AL L e A D AR NS SR T RE R
R7><3:

0.23 0.38 0.01
0.28 0.51 1.00
0.22 0.00 0.25
R=10.68 0.67 1.00|,
0.08 0.20 1.00
0.94 1.00 0.93
0.05 0.31 0.00
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Table 3 Iteration result of contribution ratio a; for 7 WRCC evaluation index of Changwu County
BRI FRE o
Iteration Target contribution rate
0 0.142 9 0.142 9 0.142 9 0.142 9 0.142 9 0.142 9 0.142 9
1 0.191 1 0.203 5 0.1219 0.186 6 0.129 6 0.075 9 0.091 5
2 0.182 6 0.2350 0.116 3 0.189 5 0.131 3 0.063 4 0.081 8
11 0.004 0 0.193 4 0.006 3 0.038 7 0.745 6 0.008 3 0.003 7
12 0.004 0 0.191 9 0.006 3 0.038 5 0.747 3 0.008 3 0.003 7
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Table 4 Fuzzy assessment result of 3 regions

of Changwu County
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Table 5 Linear relation between mood operator and quantitative scale

AT WL CREY T
Mood operator Quantitative scale Relative membership degree
Iﬁ]ﬁ'i S‘ifnilarly 0. 5(3 0,525 1. 000 0. 905
féﬁ% Sllghtly 0.55 0.575 0.818 0.739
lﬂ?ﬁj{l A little 0. 6(—) 0.625 0. 667 0. 600
BH l\‘/Iore 0. 65 0.675 0.538 0. 481
Eﬂ% ("_lea_r_ 0- 7(_) 0.725 0- 429 0.379
5]'4/% S‘lgnlflcantly 0.75 0.775 0.333 0. 290
*j Completely 0. 8(—) 0.825 0. 250 0.212
%HE ﬁ!{ \fery 0. 85 0.875 0.176 0.143
)r}}(,l{ Extremely 0. 90 0. 925 0.111 0. 081
¥ Extreme 0.95 0.975 0.053 0.026
TEA] L Unmatched 1. 00
M ZE G2 (6) 2 (8) I F 4y Dy = uy; { 20 [+ A=Pa ) (ry — Sy, Y. A2)
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L2 y=0 W AU B BN T X WRCC 5Tk, 2 WRCC BEOMIIFAN 4521 WL 2% 6.
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Table 6 Fuzzy assessment result considering of combination of the ¢ and w

=0 7=0.3 y=0.7 ry=1
KB 53 X 2 A B I R AE I R AE (B 2 ] A
Dista BONARIEAL gy SUMAVIERL gy SOWBHERL gy SURIEEL gy
istrict Characteristic Characteristic Characteristic Characteristic
Level Level Level Level
value value value value

jtﬂf‘ﬁlﬁ . 3.154 0 1 3.157 0 1T 3.093 9 1 2.938 0 1T
Beiyuan district
RN L 2.866 5 1T 2.844 6 1T 2.761 7 1T 2.679 9 1T
Hechuang district
FR X 1.000 7 I 1.1217 1 1.878 4 Il 2.636 0 I

Nanyuan district
M1 6 AT 75 y BUE BN I B X WRCC JEBRE AR 0 B 7™ ft L B 7 T AR N 78 AR S8 4T
Ab T R R X R WK BRI 48 TR AE — i B BV B3 3) n] LA R I K (R ek o] S 32 DXl
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y AR B IR X WRCC Gl A K K PR AS AR I 7 A 28 55 25 4 o () B 4 5 4% 7 ol A
i R WTEE & AT R AR A BB BRI R A R S K BT IR AR P A 8 D S XX
WRCC  FRER R K BEIRHEL X R B W m ARE WRCC AHIE I Y 28 U 45 0 17k &, 42 T AT 19 /K 1
AT S R R ORI T R e NI A e BRI it R K B R 2 L PR OK B R A T R A S
X BUA K B o BE AN A b AT 2t — 2 IR R R SR PFR I frg LR,
A A 3 A IR B v R Lo B
H12 6 ib nl A1 BEAE v B9 AR DX AN ] X
1 WRCC Gl A7 22 A, 35 ARk R X 2 A A S LA PG 48 < B Sy 3] 5 SR TSR 4 531) B
b DR K B R ORI H e RORBRBE T AT b 2 g g Bl WRCC P i A v A7 e B0 AR 17 1) AL
SR BORR RO B85 68+ 0+ 1) R g 2 JR 1 K 2R Tl s 3 S SR AT DX R 8 RE 0 R X SR R R
T {5 A R AR 3% PR OK RS B B e Tl FOK EEAM) i PR A DT R R AR R RN A L TR R A
A2 RO AR MUK BB AR AERE K 32T 45 8] 17 X WRCC B U 45 3R 5 45 % &
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