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An index reduction method for water resources carrying capacity

XUE Chenying, FANG Hongyuan,JI Jiuwei
(School of Hydraulic sEnergy and Power Engineering ,Yangzhou University ,Yangzhou 225009 ,China)
Abstract: An index reduction method was proposed to eliminate unnecessary indexes and to establish a simple and practical water
resources carrying capacity (WRCC) model, based on sensitivity analysis and dynamic cluster analysis. It overcame the short-
comings of the traditional WRCC model, such as,many quantities, fine classifications, rich data requirements and not independ-
ence or indirect correlations, Firstly, the sensitivity analysis was used to screen the indexes initially. Secondly, the correlation co-
efficient was used to cluster the indexes dynamically. According to the clustering results, the number of index was further re-
duced,and the effective reduction of indexes was achieved. This model was then used in Huzhou City to calculate its WRCC
from 2011 to 2016. The results showed that the WRCC states of Huzhou has been developed well from 2011 to 2016, which was
basically consistent with the actual conditions, which verified the rationality and effectiveness of the model. Meanwhile, the pro-
posed method provided some new aspects of the WRCC evaluation and can be used in other regions of the country to estimate
WRCC.
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F1 2011 = 2016 FEi#MN T SIEARBIRIREL SR
Tab. 1 Standardization WRCC index of Huzhou from 2011 to 2016

H¥r &% B2 vl 2011 2012 2013 2014 2015 2016  HAEME
KBV C P 0.6817 1.1089 0.5928 0.7746 1.1906 1.6514 0.297 6
K FREKE C I 0.8380 1.0910 0.7974 0.8987 1.0121 1.3629 0.1006
WHR AKREITFRAAE G W 0.5712 1.1758 0.8131 1.0049 1.1883 1.2467 0.0883
4t Bi AMHpKBEER C W 0.7573 1.1069 0.5893 0.7664 1.1706 1.6096 0.023 8
KpRUKFEE K E Cs W 0.9304 0.8877 0.7883 0.9109 1.2644 1.2183 0.043 3
PN G # 0 1.0081 1.0058 1.0025 0.9960 0.9959 0.9917 0.007 5
UNEL: 3 e %  1.0085 1.0057 1.0028 0.9957 0.9957 0.9915 0.046 6
e WEHULE G 0 1.0340 1.0183 1.0058 0.9948 0.9806 0.9665 0.0427
2% ANOAKKEKZE G W 1.2919  1.4647  0.9031 0.0000 1.6492 0.6911 0.0182
By JRRAEIEK Co W 0.9758  1.0727 1.0104 1.0104 0.9827 0.9481 0.0134
RN LK Cn 0 1.1414  1.1309  0.9948 0.9215 0.9738 0.8377 0.0119
AHTH A KR Ce W 1.0391  1.0189 0.9886 0.9823 1.0012 0.9697 0.0945

K
74 N¥J GDP Cis I 0.8276 08918 0.9567 1.0293 10985 1.1960 0.030 0
g; A GDP s Cu iE 12265 0.9860 0.9980 0.9379 1.0220 0.8297 0.017 9
E24 GDP Ci5 PE0.8202 0.8864 0.9537 1.0310 1.1041 1.2046 0.0047
fi GDP H# Cis F 01,2231 0.9923  0.9923 0.9577 1.0154 0.8192 0.0165
#r s 777t GDP FiK i Cir W 0.7237  0.8373  0.9241  1.0701 1.156 7 1.2882 0.008 6
;j’i —7l i GDP L Cis L1787 11453 1.0263  0.9216 0.8852 0.8430 0.005 6
B, Tolk /5 GDP L Cio 1E 1.0407 1.0227 1.0234 1.0102 0.9612 0.9418 0.0039
T =l GDP HE Co WFo0.9227  0.9518 0.9782 1.0044 1.0569 1.0858 0.004 7
HEWE /K # Ca W 0.8273 0.8173 0.8961 1.0703 1.1616 1.2274 0.0189
BEWA 262K Coy W 1.0652  1.0549 1.0557 0.9951 0.9279 0.9013 0.0118
M PR Cos W0 0.9763 1.0909  0.9249 1.0237 0.9170 1.0672 0.0039
Ty K& Co W 0.9349 0.9224  0.9318 1.0388 1.0451 1.1270 0.0214
W T Cos PE o 0.8925 0.9245 0.9623 1.0386 1.0758 1.1063 0.0102
R AEBIFEAMK Cos o 1.2714  0.4545 1.4337 1.1362 1.0821 0.6222 0.0159
ARG KINREX K TIAARAE Cor E o 0.9157 0.9424 0.9881 1.0093 1.0505 1.0939 0.0327
By WRTTAKIEIIRE XK TEFR R Cos PE 0 0.9597 1.0081 1.0081 1.0081 1.0081 1.0081 0.0025
I 4 P AR B K K LK T A7 Cog I 0.8709  1.0258 1.0258 1.0258 1.0258 1.0258 0.0025
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Fig. 1 Comprehensive evaluation values of WRCC in
Huzhou from 2011 to 2016
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Tab. 2 Sensitivity analysis of WRCC indexes in Huzhou
fabr C Ciz Cy Cs C; Cs Cs Cyr Cis Cy
TR T R B 0.234 2 0.108 4 0.093 9 0.056 1 0.051 9 0.048 7 0.044 6 0.0331 0.027 5 0.025 9
ahr Cyy Cas Cis Coy Cy Co Cn Cio Coy Cos
FRUREE R B0 0.024 2 0.022 3 0.022 3 0.022 2 0.020 0 0.017 3 0.015 1 0.014 5 0.013 8 0.010 1
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Fig. 2 Relationship between polymerization coefficient

and classification number
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Tab. 3 Clustering results of full index set and sub-index set

G G G G G G G C Cop Cu Caz Cz Cu Cig Ca Ci Cu Ci Cy Cu HikghR
g 1 2 3 1 4 5 5 6 5 7 5 8 9 9 10 5 11 1 12 11 Z R4
£ G 1 2 3 4 5 5 6 5 7 5 8 9 9 10 5 11 11 12 11 F b
£C 1 2 1 3 4 4 5 4 6 4 7 8 8 9 10 11 1 12 11 R
£C 1 2 1 3 4 4 5 4 6 4 7 8 8 9 10 11 11 12 11 Re
£C 1 2 3 4 5 5 6 5 7 5 8 9 9 10 5 11 1 12 11 £
A£G 1 2 3 1 4 4 5 4 6 4 7 8 8 9 10 11 11 12 11 3
(xC 1 2 3 1 4 5 6 5 7 5 8 9 9 10 5 11 1 12 11 £
£C 1 2 3 1 1 5 6 5 7 5 8 9 9 10 11 8 8 12 8 3]
£GC 1 2 3 1 4 5 5 5 6 5 7 8 8 9 10 11 1 12 11 PR
£ Co 1 2 3 1 4 5 5 6 7 5 8 9 9 10 5 11 11 12 11 P
AxCn 1 2 3 1 4 % 5 6 5 5 7 8 8 9 10 11 11 12 11 PR
£Ce 1 2 3 1 1 5 5 6 5 7 8 9 9 10 5 11 11 12 11 P
£Cy 1 2 3 1 4 5 5 6 5 7 5 8 8 9 10 11 11 12 11 PR
xCu 1 2 3 1 1 5 5 6 5 7 5 8 9 10 5 11 11 12 11 P
£C 1 2 3 1 4 5 5 6 5 7 5 8 9 10 5 11 11 12 11 PN oS
£Cay 1 2 3 1 1 5 5 6 5 7 5 8 9 9 10 11 11 12 11 3
£Cp 1 2 3 1 4 5 5 6 5 7 5 8 9 9 10 11 11 12 11 £
£Cy 1 2 3 1 1 5 5 6 5 7 5 8 9 9 10 5 11 12 11 F b
£Cys 1 2 3 1 4 5 5 6 5 7 5 8 9 9 10 5 11 12 11 £
£ Cs 1 2 3 1 1 5 5 6 5 7 5 8 9 9 10 11 12 12 12 3
£Cy 1 2 3 1 4 5 5 6 5 7 5 8 9 9 10 5 11 11 12 PN oS
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Tab.4 Index values and standards for WRCC evaluation in Huzhou
s TP A SRR
Bt 20m1 2012 2013 2014 2015 2016 AERER 14 IR 2% MBS g UEER AR
G 1282.40 1669.500 1220.20 1375.20 1675.10 2043.20 >>1500  1200~1500 1000~1200 <1000
G 29.90 15,400  24.100  19.50 15.10 11.80 <15 15~30 30~60 =60
Cs 20 880. 00 53 749. 000 23 532.00 26 189.00 33 426.00 24 387.00 >25000 22 000~25 000 20 000~22 000 <20 000
Cs 59.50  60.300  61.00 61. 40 62. 20 62.90 <60 60~70 70~80 >80
Co 117 —0.150 2,20 3. 45 0.41 2.91 <2 2~3 3~14 >4
Cuo 0. 80 0.810 0. 94 1.01 0.96 109 <09 0.9~1.2 1.2—1.6 >1.6
Cis 5.83 6. 370 6. 88 7.43 7.90 8.61 <8 6~8 2~6 <2
Coy 448. 00 455. 000 448. 00 408. 00 371. 00 342.00 <250 250~400 400~600 =600
Cas 0.47 0.168 0.53 0.42 0. 40 0.23 >0.45 0. 4~0. 45 0.2~0. 4 <0.2
RS BHABREER L E TEARBORGCHEA T VRN 25 5 0 i SRS 4518 DA

Tab.5 Connection degree and hix of each sample T 1A 52 5 A R ek - Bk TR 2 SR T
™o R R S B e Bk MR T 2015 4K VE R
muam7mma%9mmam7mm R R 1 45 B T R 2 55 A
s o153 o2 0175 o AN o o AN
2014 0.417 0.496 0.087 0,000 0.417 0.913 {M%%é?ﬂﬁ?ﬁﬂ@ﬁ%ﬁ%ﬁﬁ%%@%
2015 0.833 0.146 0.020 0.000 0.833 Bo. FhnL, ﬁ“ f:ﬂi’ﬁ#%ﬁu%,ﬁﬂd‘I‘lfﬁ%ﬁT
216 o652 0260 €3N o028 0. 682 AMLEA BRI RAMERE oK IHIE” T IUEL”
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