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Fig.1 The system dynamics flow chart of the high-speed economic development mode in Tianshui
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Fig.2 The system dynamics flow chart of the man-land relationship areal system in the Weihe River Basin
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Tab.1 Main control parameters of system dynamic model in the Weihe River Basin

ot . N = Tk . Tk sl = RAER AR
F e e P K ks SRR s mkem ks kER ik
K&EIn  Ew W% m¥J7c)  (m¥ioc)  Im)igm)  Imi N 4E) I(mY N 4E)
FE AR 8.8 17 156 174 91 0.020 70 53 16.5 22 60.0
2015 50 12 1.0 130 71 0.028 52 38 28.0 30 710
2025 45 9 80 1.0 50 0.032 39 18 36.0 37 25
F2 WMARTEARBAMRGELZRAHEEUER
Tab.2 Simulated results of the four man-land relationship models in the Weihe River Basin
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The Simulation of Man-land Areal System in the Wei River Basin

ZHANG Jie', LI Tongsheng’, WANG Wuke’
(1. School of Civil and Architecture Engineering, Xi’an Technological University, Xi’an 710032, China;
2. College of Urban and Environmental Sciences, Northwest University, Xi’an 710127, China)

Abstract: Taking the Wei River Basin (mainstream) as a case, a dynamic model of man-land areal system has
been established using SD method and Vensim PLE software and taking utilization of water resources as the
main clues. Through adjustment of water utilization and pollution index, four scenarios of the simulations during
2005-2025 have been established, which are the high-speed economic development mode, the water-lack feed-
back mode, the water-lack and environment-pollution feedback mode, and the water diversion coupling mode.
The results show that, firstly, system dynamic model is a very useful tool for simulating the man-land relation-
ship in a river basin. It is quite easy to reflect the characters of nonlinear relations, feedback and changeability of
the system. Secondly, based on the analysis of the four scenarios, it can be concluded that the economic develop-
ment is the fastest in the high-speed economic development mode, however, the burden of ecological environ-
ment will aggravate, as well as the water, social and economic conditions will get worse sharply. Social and eco-
nomic developing speed can be regulated by water resources bearing capacity in the water-lack feed back mode,
but in some degree economic development will be limited. The water resource limitation and environment pollu-
tion are considered in the water-stortage and environment-pollution feedback mode, in which the social and envi-
ronment development is the slowest. This mode can improve the conditions of water stortage and environmental
pollution in a short time, while the slow economic development will suppress the capital accumulation, and will
also aggravate the man-land contradiction. The water-lack feedback mode and the water-lack and environ-
ment-pollution feedback mode are the supplement of the high-speed economic development mode. The water di-
version coupling model diverts water resources into the Wei River Basin, by which the situation of water short-
age can be improved, also the economic development can keep increasing at a sustainable high speed, and it is
an effective way to balance the man-land relationship in the Wei River Basin. Therefore, in order to make deci-
sions more reasonably, it is important for the government to consider the overall development of economy, re-
source and environment in decision making.

Key words: system dynamic model; man-land areal system; analogue simulation; Wei River Basin
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