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Spatial Simulation Method of Desertification Based on
MAS — LCM Model
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(1. Beijing Key Laboratory of Precision Foresiry, Beijing Forestry University, Beijing 100083, China
2. Beijing Mindleader Agroscience Co. , Ltd. , Beijing 100085, China)

Abstract: Dengkou County, a typical city in the arid area, was taken as study area, and the spatial
distribution of desertification for every five years from 1995 to 2015 in the study area was obtained by
Landsat TM images remote sensing interpretation. Spatial and temporal variation trend of desertification
landscape was analyzed by using GIS spatial analysis and gravity center migration model. Based on the
2010 desertification classification data, the 2005—2010 desertification classification area transfer matrix
table was used as Markov transfer matrix file. Using the Logistic CA — Markov model ( LCM) and
introducing the multi-agent system ( MAS) model to correct the transfer rule, the desertification
classification and its spatial distribution pattern were forecasted and compared to analyze the advantages
and disadvantages of the two simulation methods. The results showed that the desertification area of
Dengkou County had a significant reduction in severe desertification and very severe desertification over
the past 20 years. Mild desertification landscape area and non-desertification area were gradually
increased, of which non-desertification landscape reached 37.09% in 2015. Various types of
desertification center of gravity left away from Dengkou County, showing a good momentum. The CA —
Markov prediction model with MAS model can significantly improve the simulation accuracy of the model.
The predicted Kappa coefficient reached 0. 62, which was higher than that of CA — Markov model. It can
better predict the distribution of desertification in arid areas, and provide technical support for the current
and future desertification regulation and governance.
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Fig. 1  Spatial location map of study area—Dengkou County
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