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Fig 2 The computation of the least-cost routes
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Fig 3 The simulated landscape patterns with different spatial autocorrelations

1
Tah 1 The statistical characteristics and spatial autocorrelation index of the simulated landscape patterns
A0 Al A2 A3 A4 A5
0. 508 0. 497 0. 454 0. 456 0. 491 0. 474
0. 016 0. 016 0. 017 0. 020 0. 026 0. 036
3.0 2.5 2.0 175 15 1. 25
Moran's I 0. 0070 0. 2065 0. 5753 0. 6914 0. 8218 0. 8371
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Fig 4 Extracting corridors from the simulate landscape patterns
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Tah 2 The proportion of the corridor area compared with the whole simulated landscape pattern

A0 Al A2 A3 Ad A5
Single Path L 23 L 24 L 37 L 14 L 52 L 32
Areal0 10 10 10 10 10 10
Area20 20 20 20 20 20 20
Min+2. 5 18. 40 17. 59 27.13 13, 27 19. 30 29, 34
Min+5 34, 39 31 82 15. 79 21 64 26. 97 39, 24
Min+10 53 83 52 81 67. 67 43 85 62. 92 5435
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Fig 6 The distribution of all the

corridors in the research area
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Fig 7 The details of all the 20 corridors and the bottleneck in those corridors
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Identifying ecological corridors using shortest
path algorithm based on raster data

CAI Qing, ZENG Guang-ming, SHI Lin, LIANG Jie, HUANG Lu, WEI An-lei
(College of Environmental Science and Engineering, Hunan University; Key Laboratory of Environmental

Biology and Pollution Control (Hunan University) , Ministry of Education, Changsha 410082, China)

Abstract : Ecological corridor, which plays an important role in biodiversity protection, is
defined as a stretch of nature mosaic that facilitates the migration of animals. Many GIS
software packages use raster cost surface to identify the path of least resistance between
source and destination. Limitation of these methods is that only a single path can be identi-
fied. However, ecological corridors should be more complicated and more redundant
Many alternative paths with less cost might exist in fact for animals may not choose the
optimum path when moving between different habitats. In this paper, a new approach
based on Spatial Analyst Tools of ArcGIS using raster data is proposed to identify the re-
dundant routes. Firstly, the resistance cost surface moving from source to adjacent raster
was defined. Secondly, the accumulated least-cost raster from both source and destination
habitat to any other raster on the cost surface was evaluated. Two accumulated least-cost
raster were added by raster calculation module. The value of the added raster is the accu-
mulated least-cost which passed the current raster. Thirdly, the corridor was obtained by
extracting the added raster with a certain value. Corridors of six simulated landscape pat-
terns with different spatial autocorrelations were used to assess this procedure. The re-
sults showed that the corridors obtained by the procedure include not only the optimum
path, but also some sub-optimum paths. The corridor is redundant and fit for describing
the migration behavior of animals. Lastly, the identification of the ecological corridors in
West Bank Pilot Planning Area of Changsha was taken as an example. The results showed
that eleven key habitats existed in the study area. Corridors of twenty adjacent habitat
pairs were analyzed. The results showed that all the corridors were of certain width and
some of the corridors had furcation or even bypath. However, there are some bottlenecks

in some corridors, which become the key zone for the ecological restoration.
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