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Agent—based Simulation on the Evolution of Population
Geography of China during the Past 2000 Years

WU Jing', WANG Zheng"?
(1. East China Normal University, Key Laboratory of Geographical Information Science, Ministry of State Education of China,
Shanghai 200062, China;
2. Institute of Policy And Management Science, CAS, Beijing 100080, China;
3. Management College, University of Science and Technology of China, Hefei 230026, China)

Abstract: In order to simulate the evolution of population geography of China during the past
2000 years, an agent-based model is presented in this paper. In the model, population
individuals are denoted as agents and geographical environment is presented by cellular
automata. Agents can migrate or settle in cellular influenced by historical climatic, agricultural
and social conditions which are tightly integrated with population system. With model
construction, the formations of population distribution pattern in north vs. south and east vs.
west are simulated, as well as the evolution of holistic population geography. Additionally, the
driving forces for those population geography developments are investigated respectively.
Results are as followings: 1) Even when all the climatic, agricultural and social disturbances
are neglected, the correlative coefficient between the simulated population of each province
and the realistic data reaches 0.9733. The result shows potential agricultural productivity
makes far-reaching influence on China's population geography, determining the essential
characteristic of population distribution. 2) Among the scenarios which take account of solo
influence, it is found that climatic change made greatest contributions to the evolution of
holistic population geography with a contribution coefficient of 0.9869. Therefore historical
climate change is proved to be the main driving force for the entire evolution of population
geography since 2 A.D. Further, we found that the influence of climate change is multi-phased
taking the drastic climate change in 1230-1260 A.D. as a turning point. Before that climate
change works faintly on population distribution, but become forceful after that. 3) Based on
simulation, it is discovered that the pattern of population geography in north-south China
shaped during 910 A.D.'s mainly driven by the social unrest as Anshi turmoil at that time.
Because of the turmoil, millions of populations in the north move to the provinces in the
south to avoid the war. 4) The pattern of population geography in east-west China is shaped
during 1235-1255 A.D. Considereing the temporal social and climatic conditions, we figure
the drastic climate change in 1230-1260 A.D. would be the main driving force for the
formation of population distribution in east-west China.

Key words: agent-based simulation; climate change; historical population; China



