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Simulation study on water resources supply-demand balance in
Ganjiang River Basin
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Abstract: [Objective] This study aims to evaluate the trends of water resources supply and demand in the
Ganjiang River Basin under different development pathways, thereby providing a basis for optimizing water
resources allocation and formulating management strategies. [ Methods] Based on the current water resources
supply and demand conditions in the Ganjiang River Basin, a system dynamics (SD) water resources supply-
demand balance model was constructed. Four development pathways were designed: current situation continuation
scenario (S;) , high economic and social growth scenario (S,) , water-saving optimization scenario (S;) , and
coordinated development scenario (S,). Simulations of water resources supply and demand evolution in the
Ganjiang River Basin from 2023 to 2035 were conducted. [ Results] (1) The average annual total water demands
under the four scenarios were 13.691 billion m*, 14.062 billion m*, 10.523 billion m?*, and 12.601 billion m?,
respectively. In terms of the water demand structure, S,, S,, and S; showed an increase in the industrial
proportion and a decrease in the agricultural proportion, while the proportions for domestic and ecological needs

remained basically stable. The S; scenario exhibited a decrease in both industrial and agricultural proportions, an
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increase in the domestic proportion, and basic stability in the ecological water demand. (2) The average annual

supply-demand gaps under the four scenarios were 1.574 billion m®, 1.941 billion m®, —1.592 billion m®, and

0.150 billion m®, respectively, with average annual supply-demand balance index (RWRI) of 1.13, 1.16, 0.87,

and 1.04. S, had a large risk of supply-demand gaps. (3) S, could ensure stable social growth while effectively

alleviating water supply pressures, making it the preferred option for future water resources planning and

management in the Ganjiang River Basin. [ Conclusion ] Development pathways significantly affect water supply-

demand conflicts, while water-saving measures and coordinated development strategies can effectively alleviate

water resources shortages. The coordinated development mode is a key option for achieving stable economic

growth and sustainable resource utilization in the Ganjiang River Basin.
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Table 2 Main equations of model
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Fig. 1 System flow diagram of water supply and demand analysis for Ganjiang River Basin
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Table 3 Model simulation performance
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Table 4 Parameters for each scenario setup
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Table 5 Classification criteria for water resources supply-demand balance evaluation
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Fig.2 Variations in water demand under different scenarios
A DURIE 845 S, B £5F i & m il KIE RS,
100 100
- 80 - 80
S X
& =
60 60
=y =y
@ 40 ﬂ 40
~N ~N
HE HE
20 20
0 [ v O W N O = O on - un 0 n T v O X AN O = O n - un
N [\ N N N N N [sa) [sa) o o o [sa) N N N N N N N [sa} o o [sa) [sa) [sa)
o (=3 (=3 (=3 (=] (=] (=] (=] (=] (=3 (= (=] (=] (=3 (=] (=] (=] o (=3 (=3 (=3 (=] (=] (=] (=] (=]
[ IR o\ N o HENNN o\ NN o BN o IR o IR o HENN o\ NN o HENNN o\ BENN o NN o\ | [\ IR o I o BENNN o Y o NN o\ N o IR o NN o I o NN o\ BENEN o NN o\ |
F &F
C S D 1 S
100 KPS S, 100 R R A RS,
. 80 - 80
= =
i &
60 60
x X
g 40 nlg 40
e HE
20 20
0 o < wv) o ~ o0 (=) (=3 — N o < ) 0 o < wv O o~ [ (=) (=3 — N o < wv
N [\ N N N N N o o o o o o N N N N N N N o o o o o o
S O O O O O o O o o o o o oS O O O O o o O o o <o o <
A A4 d A A A aa da aQ Qg A A4 A a da a a4 A aQ a aaq
F & fr
I EFEEK O TH®RAK CO RAEFK O AFHEEK

B3 ERESFKESLLER

Fig. 3 Variations in proportion of water demand under different scenarios
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