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Water resources spatial balance evaluation method based on connection number and coupling coordination degree
//JIN Juliang'* | XU Xinguang'*, ZHOU Rongxing'*, CUI Yi'* | NING Shaowei'?, ZHOU Yuliang'*, WU Chengguo'”
(1. College of Civil and Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China; 2. Institute of Water
Resources and Environmental System Engineering, College of Cwil and Hydraulic Engineering, Hefei University of
Technology, Hefei 230009, China)

Abstract: In order to quantitatively analyze and evaluate the spatial balance and spatial difference of water resources, the
combined method of connection number and coupling coordination degree was used to evaluate the spatial balance of
regional water resources. Considering the composite relationship of water resources, economic society and ecological
environment, an evaluation index system for spatial balance of water resources composed of two systems of water resources
carrying capcity and bearing pressure and 15 evaluation indexes was established. The weight of evaluation index was
calculated by fuzzy analytic hierarchy process based on accelerating genetic algorithm, and a spatial balance evaluation
method of water resources based on connection number and coupling coordination degree was proposed. Taking Anhui
Province as an example, the results show that the evaluation method is reasonable when applied to the evaluation of water
resources spatial balance, which can make up for the defect that the traditional coupling coordination degree can not reflect
the uncertainty problem, and accurately reflect the coordination between systems and the overall development level.
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Fig.1 Evaluation index system and weight of water

resources spatial balance
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Table 1 Grade value of evaluation index

373 x,/m’ xy/(J7 m® - km~?) x3/(m® - a!) x4/ % x5/ % xg/ Y x7/ % xg/L
1% >1670 >80 >450 >40 <40 >95 >60 <70
24 1000 ~1670 50 ~80 350 ~450 25 ~40 40 ~70 90 ~95 20 ~ 60 70 ~ 180
39 <1000 <50 <350 <25 >70 <90 <20 > 180
S X9/ m> %0/ m° x /(N - km™?) %12/ % %3/ (m® « hm?) %14/ 70 x5/ %
1 %% <100 <50 <200 <50 <3750 >24840 >5
2 %% 100 ~400 50 ~200 200 ~ 500 50 ~ 80 3750 ~6000 6624 ~24840 1~5
3% >400 >200 >500 >80 > 6000 <6624 <1
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Table 2 Coupling coordination degree and evaluation grade of water resources carrying capacity

and bearing pressure in Anhui Province

A pir IR B TS
TTEIX
2011 4F 2012 4F 2013 4F 2014 4F 2015 4F 2016 4F 2011 4F 20124 2013 4F 2014 4F 2015 4F 2016 4

# db 0.3087 0.3205 0.3208 0.3300 0.3248 0.3611 4 2% 49 4 2% 44 4 % 44
2 i 0.2872 0.3341 0.3113 0.3662 0.3429 0.3726 4 2% 4 9% 4 9% 4 % 4 2 4 %
s M 0.3460 0.3498 0.3474 0.3673 0.3622 0.3936 4 2% 4 9% 4 94 4 2% 4 2 4 2
i B 0.3595 0.3551 0.3559 0.3665 0.3818 0.4314 4 % 4 2% 4 2% 4 2% 4 %% 3%
B g 0.2183 0.2304 0.2280 0.3273 0.2943 0.3623 4 2% 4 2% 49 4 % 4 % 4 %
W m o 0.2951 0.2858 0.3095 0.3288 0.3412 0.4099 4 2% 4 9% 4 94 4 2% 4 2% 32
B 4N 0.3845 0.3685 0.4012 0.5195 0.5718 0.6166 4 2% 4 94 34 34 3% 2 %
7N % 0.3887 0.4640 0.5063 0.6138 0.6213 0.7334 4 2% 3% 3% 2 % 2 % 2 %
4 B 0.3803 0.3867 0.3999 0.4024 0.4227 0.5567 4 2% 4 2% 4 2% 3% 3% 3%
gl 0.2823 0.2877 0.2734 0.3550 0.3313 0.4699 4 2 4 9 4 94 4 2 4 2 32
& W 0.3178 0.3472 0.3508 0.3862 0.4405 0.5913 4 2 4 9 4 2% 4 2% 3% 34
i B 0.4251 0.3872 0.3556 0.3675 0.5556 0. 6067 3% 49 4 2% 4 2% 34 2 %
7K 0.4591 0.5656 0.5757 0.6453 0.6321 0.6748 3% 39 39 2% 2 % 2 %
i M 0.6083 0. 6602 0.6230 0.7003 0.7000 0.7046 24 2 4 2 9 2 2% 2 2% 2 2%
H OB 0.6387 0.6729 0.6411 0.7498 0.7338 0.7529 2% 24 2% 2 % 2 % 2 %
# i 0.6708 0.6714 0.6921 0.7266 0.7052 0.7311 2% 29 2% 2 % 2 % 2 %
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