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1.1 R KEHER

TR TS 3L AR 5 e g i, WG VA P 80, MBS B AR ORI R A T T 22 PR, R A
12 573. 85 km” , J& Tl RRlAE 2 AU i T AR K i 500~ 850 mm, FEZK I 28 0 A AN, 246 F
6—8 H o KiZEHLIX ] it J& T 8 i W KK &, T AR, R/NIT it 2 200 22 4%, Tl 22 )& 2= 19 PR At
IKGEUR T BRI AR HNG K R R 2 I s A R K H A K R BERE < 538 AL Mg A
7 TARRSE R, B RS 2013 4FAGE K BE IR RN 53. 29 42 m® AR AB /KRN 273 m® U 4 EAE A H
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Tab. 1 Calculaing method and selection meaning of every evaluation index
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AR i , FHHK IR AR ER N C &8 in i FE , Ff % Tab.2 Evaluation of water resources carrying capacity level
WA KGR IR L 2 [ R T R R, ARSI of Dalian
TERF T S BOK G IR A B VRS B BoK BE AR S 4 & Vs
BLEEE VA BORBTF R AR ) B AR, PORBIO0 k) 560 10-60 <10
V,>V,>V, 361V, K YU A3k 4 BT % 0 2 ELAR Y 0 ’J‘@*{'{ﬁf%“)% S
N _ TR (mm < ~ >
# /A == S ok YR i > =) YA g
1:% ; Pﬂ}ﬁ Hif/fv;f jj\o TE?EKﬁ/}E 7?/(\% jj? %I ﬁﬂ\ ﬁ Tl AR R FHZE (%) <50 50~75 >75
Wﬁfﬁﬂ%ﬁ‘mn GSHICR15-16 ISP HBRME, IFEE . b kit - (i)-1) >40 20-40 <20
B RETRK GRS A 25 2% 55 R 28l 2 3 AR (m - (A)™Y) <200 200~400  >400
BN AR B AR LR 2, FORBE(10%m® - (km™)™1)  >60  10~60 <10
KR (%) <2 2-~5 >5

AR IR AR FAF oA 5 TN

2.1 KREMKFRABNERTENTES ST
2.1.1 I HAFEMEE I H

2

WAEPRE UL 3, RIEE 3 MEEE T PN TR AR R R (B X ARG 3% 2 v s AR vE(E AR RS Y,
R 3 2000—2013 £ REHKFRERAZLIIEMIEIREMEIE

Tab. 3 Basic data of 2000—2013 Dalian water resources carrying capacity evaluation

HLAR 2000—2013 4E( K GE T KB AR) 17, 2000—2013 411 8 ANTE

Ay X1 X2 X3 Xq Xs R X7 Xy

2000 7.47 47. 60 156. 8 75 31 155.17 39.37 0.55
2001 7.21 67.34 131.8 75 26 142.13 40. 82 0.58
2002 7.22 99. 88 98.0 78 25 121. 34 65.98 0.61
2003 8.25 69. 31 126.3 80 38 135. 08 44.07 0.62
2004 8.49 40.24 178.7 80 47 152. 14 35.65 0. 68
2005 8.75 28.23 237.5 84 51 184. 45 21.33 0.71
2006 8.65 51.60 145.2 84 45 180. 07 38.98 0.73
2007 9.26 39.99 180.3 85 39 190. 37 30. 21 0.77
2008 9.84 65.39 132.8 85 39 199. 62 49.40 0.80
2009 10. 83 99.77 118.0 85 32 217.08 75.37 0.78
2010 11. 67 39.35 261.9 85 30 230.93 29.73 0.78
2011 11. 88 40.27 251.9 85 29 232.35 27.74 0.79
2012 11.97 30. 65 272.0 85 26 234.77 26.52 0. 80
2013 12.03 29.63 288.6 85 25 236. 18 23.38 0. 80

2.1.2 R [a,bl,[c,d]4EM M B SA-E#HE ARG 2000—2013 K% KGR AL ST TN HE AR REAE
FBREE O REFE PT 8E M oS, X 1 NS, M s B &S X R N S IMBE A 5 55 2 00, MR R X
(B 5 58 3 B0, M S I B S X R N B RAE A, 25 SR 0 HE R s

[[100,60]  [60,10] [10,0] [[100,10]  [60,0] [10,0]
[100,75]  [75,50] [50,0] [100,50]  [75,0] [50,0]
[0,10] [10,160]  [160,240] [0,160]  [0,240]  [10,240]
;o [0,50] [50,75] [75,100] , [0,751  [0,100]  [50,100]
o [60,40] [40,20] [20,0] o [60,20]  [40,0] [20,0]
[0,200]  [200,400]  [400,500] [0,400]  [0,500] [200,500]
[100,60]  [60,10] [10,0] [100,10]  [60,0] [10,0]
[0,2] [2,5] [5,9] [0,5] [0,9] [2,9]

100
100
0
0
60
0
100
Lo

35
63
80
63
30
300
35
3.5

240
100

500
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2.1.3 AAxt £ AR FOR R AR L, LS MO E SRS I 225 D, () B9, #EST 3
ARG XS R R, ASCEL h=1 B, 2= 1,2, - 14 B T3 8 AR AR SR o, () 1Y
{E, A BSERE U,

0 0 0 0 0 0 0 0 0 00.910 0.903 0.901 0.900 0.900]
0 065 0.500 0.614 0 0.968 0 0.692 0.500 0 0 0 0 0
0.989 0.906 0.793 0.888 0.500 0.500 0.951 0.500 0.909 0.860 0.500 0.500 0.500 0.500
0.688 0.688 0.725 0.750 0.750 0.800 0.800 0.813 0.813 0.813 0.813 0.813 0.813 0.813
0.275 0.150 0.125 0.450 0.675 0.775 0.625 0.475 0.475 0.300 0.250 0.213 0.150 0.125
0.612 0.645 0.700 0.663 0.620 0.539 0.550 0.524 0.501 0.543 0.577 0.581 0.587 0.591
0.617 0.660 0.575 0.633 0.703 0.822 0.675 0.748 0.588 0.692 0.752 0.769 0.779 0.805
|0.863 0.855 0.848 0.845 0.830 0.823 0.818 0.808 0.800 0.805 0.805 0.803 0.800 0.800 ]
2.1.4 AERE  MRIE 2000—2013 4F K K GEIORE T BIPEOFEARFFEIE X AR, K 8 S IEM fa b

PrUEAL)E  FIH SPSS Xf 8 PR IR AT N0 b, 455 R I3k 4,

HIZ% 4 A0, FTPEAS R F A BT STRRR B 2035 51 93. 719% , B3 85% , BIVHIT WA~ R fil % 5 bl K 14 T 7K
GEIRRE T BB 5 B, e AT 2 4> SR DR 7R AT R G4 /K B IROR AT 19 70 M A5, e O 22 e
RACTERE IR AT B A 5 2fer R 2R LR 5

x4 TMEFHAFERHEMRITHETIKE x5 HEERTENEFHEERE
Tab. 4  Variance contribution rate and cumulative variance Tab. 5  Evaluation factor loading matrix after rotating
contribution rate of evaluation factors . WAy
H PR
SEN PR 2Tk % BT 0E/ % 1 2
Ak 5. 286 66. 072 66.072 IR BRI (uy) -0. 055 0.993
T AEEFAR 2,212 27. 647 93.719 AR (ug ) 0.959 ~0.050
I H ok 0.347 4.332 98. 051 KB (7 ) ~0.055 0.993
BT 0.127 1. 581 99632 Tl FHAK R (uy) 0. 863 -0. 176
KRR 0.022 0.280 99.912 AFIPOK R (ug) 0.962 -0.175
KB 0. 004 0.047 99. 960 FEVR (us ) 0.498 ~0.829
Rk A 0.003 0. 040 100. 000 BORBHE () 0.967 -0.224
758 GDP Fiok i 0 0 100. 000 J37% GDP Kt (us) ~0. 969 0. 089

FHER 5 AT 8 A AE A I F i fir gk o A ARl s 1 A FE 5 Tl FK & E R %
(uy) NIIHIKE (ug ) MBIKBEE(u, ) BB 3T, X5 7 TR R 3% 7 0 ) e S 3, A0 /K e TR 10 A
IS HR XK B FARE T R, 5 2 A FHF 5K GEIEFH R (u,) T KR (u, ) A 5w AT,
REBATE KA RS R SRR KGR AR Z T B2 i e J WA R 18 S B 2 SC3 Wb, ml FH A
TR, 3R 5 BRI EAT TR TEMHEIE (u, ~ug) BIACE 7300 «
w=1[0.090 0.184 0.120 0.085 0.116 0.099 0.184 0.123]
2.1.5 FMEReGFIE A ASFERRXT A G 1R X SR T R AN 2 A A SR B B S AR o« A p A
4 YL A L, IS 2000 —2013 4K GETH K B AR AE 11 BOPEM 5598, ZE 6 B,
F 6 2000—2013 F KEMHKERERENFNER
Tab. 6 Rating of water resources carrying capacity of Dalian in 2000—2013

FHE( ‘ ‘
E=0) R sEVE PN AR
a=1,p=1 a=1,p=2 a=2,p=1 a=2,p=2
2000 2.202 1.593 1. 085 2.578 1.085~2.578 1~2

2001 2.182 1. 464 1. 198 2.534 1.198~2.534 1~2
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(&%)
FEAF(E
GRO) FREE T AR
a=1,p=1 a=1,p=2 a=2,p=1 a=2,p=2
2002 2.100 1.450 1. 159 2.351 1.450~2.351 1~2
2003 2.238 1.456 1.292 2.534 1.292~2. 534 1
2004 2.158 1.581 1. 062 2.509 1.062~2. 509 1
2005 2.078 1. 506 1.082 2.477 1.082~2. 477 1
2006 2.047 1.329 1.209 2.456 1.209~2. 456 1
2007 2.265 1.670 1.084 2. 608 1.084~2. 608 1~2
2008 2.336 1. 454 1.372 2.570 1.372~2.570 1~2
2009 2.169 1.307 1.427 2.411 1.307~2. 411 1~2
2010 2.270 1.509 1.162 2.637 1.162~2. 637 1~2
2011 2.264 1.505 1.156 2.639 1.156~2. 639 1~2
2012 2.112 1.496 1. 104 2.616 1.104~2.616 1~2
2013 2.064 1.480 1.095 2.611 1.095~2. 611 1~2

R 6 T2 a=2,p=1 B, BRAF K BIR R E ) FAREE AR 2 a=2,p=2 B, A RHE(E Y 5
5, VAT KGR AR S 7E R R BB 2 S8 p R PFM 245 3 22 348 K, 2000—2002 47K B 5 A 28 1 1F
MEEGH 1~2, 1 2003—2006 F7K GRS EHR TR 1 9, Ut KM 2003 4FFF 45 7K 55 5 K 200k
B . DR T RET A H B AWK IN 4+ 2280 & B R XK B8 I5 0 75 KB AF i, Fn A=
AIRBEHEAL KSR TT &R B O3k e KAE, ol fHETF & K B IR 40, AN A BT & A1) 5 350K 9% 105 e,
2007 47K B IR AR S B WK A, UL T K SR I & R R4 T A B T R, e R TSI KA B
HK I IR BG4 SIS 85— RV it , 78 4 v 4 T G 7l (4 7K 5% 5D FH 23R [ e 32 7 412 g /K
PR AR g
2.2 RFAKFREAZATFNERHTN

R R 3 T 7K 9 TR e B R /K R TR R 48 ) AR e T 3Tl e R R 45 ) 1) Xt JLITLREAR 48 B 14
TR -5 7K BE IR AR Z TR % 2020 AF K T K B IR AR AR S AT I, A5 AR LR 7,

FR7T 2020 F£XETKEIREAEDTNIFENE

Tab.7  Values of bearing capacity evaluation and prediction of water resources of Dalian in 2020

A f o
Ay e LRI
a=1,p=1 a=1,p=2 a=2,p=1 a=2,p=2

2020 2.008 1.887 1. 609 2.880 1. 609~2. 880 2

HIZ% 7 W] UL CEAN BN G A= A5 RS A28 55 A FEIFF 1 IR U | e v 18 45 B THR W IR BE 7, 7E AR R
5 AF IR BRI PN S G IR B4R 2 L) L
3 & &

(1) Al AT Y 4 AR RIS 80T 15 3 K SR O GONREME AT LUR H S8UE 5 14
BRI (LA AR E AL [F] — DX RS R N PR A5 R E , B BO alfE L

(2)2000—2013 4FRIETH K BTBEREBE LA FIT AT RN 1~2 G, RIETIK GRS 201 17 MGE
ARFE PR il R B, LRI T K B DR R MR BE LU e . 2020 47 R T K BT IR 307 19
PPN 55 2 9, BB e T K B Y50 Jek 4 301 JLAC 5 R 2 R I TE AR R 5 48 N AT (/K B IR 880115
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Analysis of carrying capacity of water resources in Dalian
based on variable fuzzy assessment method

CAO Yong-qiang, ZHU Ming-ming, ZHANG Liang-liang, GAO Lu
(School of Urban Planning and Environmental Science, Liaoning Normal University, Dalian 116029, China)

Abstract; Taking a gross amount of water resources, water supply, water demand, land area and population census
in Dalian city as the basic data, making references to the analyses of various index systems of the water resources in
China, and based on the water resources, social economy and ecological environment in the region, an evaluation
index system for the carrying capacity of water resources in Dalian city has been developed in this paper. Using SPSS
factor analysis to determine the weight of the evaluation index combined with a fuzzy variable assessment model, the
carrying capacity of water resources in Dalian city from 2000 to 2013 has been comprehensively evaluated. And by the
aid of the basic data collection and processing, prediction and assessment of the carrying capacity of water resources
in Dalian city in 2020 have been made too in this study. The analysis results of this study show that the cumulative
variance contribution rate of two factors of water-use for environment and repeated utilization of industrial water has
reached 85%, which can reflect the major carrying capacity of water resources in Dalian city, so as to calculate the
weight. It is found from the variable fuzzy assessment method that the rating of the carrying capacity of water resources
in Dalian city from 2000 to 2013 is Grode 1 ~ Grode 2, which indicates a consideral development scale in the
utilization of the water resources in recent fourteen years. The supply-demand of water resources can basically meet
the requirements of development of the social economy and ecological environment in Dalian city. It is necessary to
strengthen the water resources management and utilization of water resources, and improve the carrying capacity of
water resources in order to ensure the sustainable supply of water resources. The rating of the carrying capacity of
water resources in Dalian city in 2020 is predicted and evaluated to be Grade 2, which means that a strategic target in
stable development of the water resources shall be gradually maintained and the sustainable development and

utilization of water resources in Dalian city basically kept in the next few years.
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