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Simulation and Optimization of "Production-Living-Ecological" Space in Yan’an
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Abstract: Optimization of "production-living-ecological" space (PLES) is the key of spatial development of
the country. In this paper,we chose Yan’an City as a research area to simulate the distribution of PLES in
2030 by using Markov-FLUS model. Minimal cumulative resistance (MCR) model was used to carry out
suitability zoning of land and space development,in which very important ecological environment land and
conservation land were considered as the ecological source land,urban and rural residential land as the con-
struction source land,and the resistance surface was built upon 9 resistance indices,including mean annual
temperature, mean annual precipitation, GDP, population density, distance to rivers, distance to settle-
ments,distance to railways and distance to roads and DEM. Then.overlying the simulation results and suit-
ability zoning,optimized zones of PLES were obtained,from which the development strategies according to
the zoning results were proposed. The results showed that 1) the Markov-FLUS model had good simula-
tion results in the study area with a Kappa coefficient of 0. 798 and an overall accuracy of 92. 30%. 2)
Yan’an City was divided into four categories according to the resistance surface: prohibited development
zone,restricted development zone, key development zone,and optimized development zone,of which the key
development zone covered the largest area and the prohibited development zone was the smallest. 3) Differ-
ent control strategies should be adopted according to the actual and development conditions of different spaces.
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Table 1 The classification system of “production-living-ecological” space in Yan’an City
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Table 2 Classification of resistance factors and their weights for ecological sources and construction sources
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Fig. 2 Distribution of the“production-living-ecological” space from 2010 to 2030
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Fig. 3 Ecological source resistance factor ranking chart and ecological source integrated resistance
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Table 4 Spatial development suitability zoning and resistance

difference interval in Yan'an City
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