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Simulation Study on Urban Carbon Balance of Urban Clusters in China
GUO Hai-xiang, YANG Yuwying, ZUO Zhili

Abstract; This paper takes Wuhan city circle, Beijing-Tianjin-Tangshan urban cluster, Pearl River Del-
ta urban cluster, Hubaoe city group, Hangzhou metropolitan area, Lanxi city group and Harbin-
Changchun urban clusters as examples, and based on the theory of system dynamics, constructs the dy-
namic model of urban carbon balance system by using the grey prediction formula. Next, the paper uses
AnylLogic software to simulate the evolution of carbon balance about urban clusters and cities so as to
explore possible problems existing in various cities in the current development model. The result shows
that the mode of increasing investment in science and technology can effectively enhance the carbon bal-
ance of cities. During the period from 2009 to 2020, the carbon balance level of Wuhan city circle and
Lanxi city group is a slight decrease trend, and some cities decrease greatly. The carbon balance level of
Beijing-Tianjin-Tangshan urban cluster, the Pearl River Delta urban cluster and Hubaoe city group is
relatively stable, and some cites show a significant drop. In Hangzhou metropolitan area, the carbon
balance of cities shows an upward trend except Hangzhou. The changes of carbon balance level of each
city in Harbin-Changchun urban clusters are quite different, but the whole trend is declining. At last,
some feasible suggestions are proposed to improve the level of urban carbon balance according to the de-
velopment needs and resource conditions.

Key words: urban clusters of China; carbon balance; grey prediction; system dynamics; simulation



