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Dynamic prediction of water resources carrying capacity of Chaohu Basin and system op-
timization regulation based on system dynamics simulation”
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Abstract: Dynamic prediction and regulation of water resources carrying capacity in lake basin is an important basis and means to
maintain lake ecological security and ensure the healthy and sustainable development of economy. In this paper, Chaohu Basin is
taken as the research object, and the dynamic prediction technology and the optimal regulation method of experiment of water re-
sources carrying capacity of lake basin based on system dynamics are proposed. Firstly, a simulation and dynamic prediction model
of water resources carrying capacity system is constructed with county ( city) as the basic unit; then, the multiple counties ( cities)
are coupled into the whole basin model in space, and the regulation index of quantity and quality elements are selected through sen-
sitivity analysis; finally, the orthogonal design method is used to determine the optimal regulation scheme of water resources carry-
ing capacity. The results show that due to the expansion of industrial scale and the improvement of urbanization, the water resources
carrying state value of Chaohu Basin is deteriorating from 2017 to 2050, and it will be overloaded for a long time after 2030. After
targeted optimal regulation of influencing elements, it will reach critical or loadable. This study shows that the method proposed in
this paper has good application value for promoting the coordinated development of regional socio-economic environment and impro-
ving the regional water resources carrying capacity.
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Fig.1 System dynamics model of water resources carrying capacity quantity and quality elements in county
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Fig.2 System dynamics model of water resources carrying capacity quantity and quality elements in Chaohu Basin
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Tab.2 The prediction of quantity and quality elements carrying state value of Chaohu Basin

AIF K FHK AR BRANE/ IKEELFE TR, KRR AR
H 3% (fz.m*) (fZ. m*) L KA KA
20354F 2050 4F  20354F 2050 4F  20354F 2050 4F  20354F 2050 4F 2035 4F 2050 4F

JEZR B 4.5 4.6 4.6 4.8 606.1 616.3 1.0 1.0 1.4 1.4
JE Py B 5.0 42 4.1 43 226.8 159.2 0.8 1.0 1.6 1.1
A 7.2 7.4 8.0 9.8 1293.4  1409.3 1.1 1.3 1.5 1.6
KEH 3.9 4.0 4.7 5.2 196.6 199.3 1.2 1.3 1.4 1.4
JEHEIX 3.2 6.8 4.5 4.6 347.4 438.1 1.4 0.7 0.6 0.7
IR 4.4 45 3.8 4.1 328.3 331.7 0.9 0.9 1.6 1.6
LB 5.2 5.8 6.2 6.3 448.3 464.4 1.2 1.1 1.3 1.4
i, 33.4 37.4 35.9 39.0 3446.9  3613.3 1.1 1.2 1.3 1.4
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Tab.3 Sensitivity analysis of quantity and quality elements regulation variables
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Tab.4 Experimental design of water quantity elements in Chaohu Basin
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Tab.5 Experimental design of water quality elements in Chaohu Basin

i
KF G KA R X,/ WU RS Z RO Xs/ B R A X/
(/(A-d)) (/(A-d))
1 0.016 -0.05 -0.05
2 0.032 -0.10 -0.10
3 0.048 -0.15 -0.15
4 0.064 -0.20 -0.20
5 0.080 -0.25 -0.25
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Attached Tab. I Initialization and parameter settings of the model
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Attached Tab. [l Orthogonal test analysis of water resources carrying capacity water quantity
elements (2050) in Chaohu Basin

e M3 KR BAR A ABS( K R BR A
X, X, X, (2050 4) (2050 =) -11)

1 1 1 1 1.121 0.121
2 1 2 2 1.107 0.107
3 1 3 3 1.094 0.094
4 1 4 4 1.081 0.081
5 1 5 5 1.069 0.069
6 2 1 2 1.096 0.096
7 2 2 3 1.082 0.082
8 2 3 4 1.069 0.069
9 2 4 5 1.057 0.057
10 2 5 1 1.078 0.078
11 3 1 3 1.064 0.064
12 3 2 4 0.945 0.055
13 3 3 5 0.934 0.066
14 3 4 1 1.066 0.066
15 3 5 2 1.053 0.053
16 4 1 4 0.931 0.069
17 4 2 5 0.918 0.082
18 4 3 1 0.948 0.052
19 4 4 2 0.934 0.066
20 4 5 3 0.922 0.078
21 5 1 5 0.903 0.097
22 5 2 1 0.939 0.061
23 5 3 2 0.92 0.08
24 5 4 3 0.907 0.093
25 5 5 4 0.894 0.106

K, 0.472 0.447 0.378

K, 0.382 0.387 0.402

K, 0.304 0.361 0.411

K, 0.347 0.363 0.380

Ks 0.437 0.384 0.371

k, 0.094 0.089 0.076

ky 0.076 0.077 0.080

ks 0.061 0.072 0.082

ky 0.069 0.073 0.076

ks 0.087 0.077 0.074

R 0.168 0.086 0.040




