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Abstract: Ecological land planning places emphasis on protecting the structure and function of regional ecological systems
and reinforcing the eco-environmental support capacity of social-economic development. Allowing for the comprehensive
consideration of ecological. security demands, air-quality improvement requirements, and livable city needs, we firstly
identified pivotal ecological land based on an integrated evaluation of the ecological importance of Beijing City. Ecological
importancé was evaluated using an analysis of ecological quality and function. The key areas, with great importance to the
improvement of the atmospheric and residential environments, were identified. Ecological quality was based on vegetation
coverage and biomass using 3S technology. The ecological functions of water conservation, soil conservation, and
biodiversity maintenance were evaluated using the integrated water storage capacity calculation, the universal soil loss
equation, and InVEST (Integrated Valuation of Ecosystem Services and Trade-offs) model, respectively. Forest resource
inventory data were used to identify key areas with great importance to the improvement of atmospheric environmental

quality. Distribution maps of forest parks, nature reserves, water source conservation areas, and scenic spots were used to

EETH I A SRR 4 (8154046,5164031) s b TR I H (2161100001116017) 3 5 A SR P45 42 (41371486)
75 B H#5:2016-06-12; [ £& H AR B #A :2017-05-27
# WIRAER Corresponding author.E-mail ; liuchunlan@ cee.cn

http ://www.ecologica.cn



6314 JAE = 37 &

identify key areas of great importance to the improvement of residential environments. Pivotal ecological land was finally
identified by spatial overlay analysis using the ArcGIS 10.1 software platform. Secondly, we considered the pivotal ecological
land as the “source,” and built upon the resistance surface according to land use type, distance to roads, and distance to
settlements to run the minimum cumulative resistance model and simulate the spatial expansion of ecological land. From
this, we established three planning scenarios for ecological land. Thirdly, ecological protection effectiveness under different
planning scenarios was evaluated by analyzing landscape patterns, protection levels for ecological functions, and conflicts
with actual construction areas. Landscape patterns were analyzed by calculating landscape indexes using Fragstats 4.2
software. The protection level of ecological functions was determined by weight calculations. Conflicts with actual
construction areas were based on spatial analysis statistics. Finally, we chose the best planning scenario, and determined
the minimum scale and optimized spatial pattern for ecological land. The results showed that 1) the area of pivotal ecological
land in Beijing City covered 9879 km®, accounting for 60.20% of the total area of the city; 2) the area’of minimum
ecological land was 12417 km®, accounting for 75.67% of the total area of the city; 3) the area’of minimum ecological land
in plain terrain was 2944 km’®, accounting for 46.45% of total plain terrain area, and was mainly located in the surrounding
transition areas of the construction areas; and 4) the area of the minimum ecological land:in/moeuntainous areas was 9473
km®, accounting for 94.05% of total mountainous area. The minimum ecological land area in this study was larger than that
in other similar studies. Our study took not only the demand of ecological security into/consideration but also the major
environmental problems and urban construction target areas of Beijing City:»The key areas with great importance to the
improvement of atmospheric and residential environmental conditions. were | analyzed together and given ecological
importance. Therefore, the minimum scale and optimized spatial pattern of ecological land in this study was more practical

and corresponded with the development demands of the city.
Key Words: ecological land; minimum cumulative resistance model (MCR) ; land use planning; Beijing City
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Fig.1 Spatial distribution of pivotal ecological land
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Table 1 Resistance factors and resistance coefficients of ecological land expansion
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Fig.4 Relationship of cumulative resistance value and grid number
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Fig.5 Planning scenarios of ecological land of Beijing City
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