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Construction of Municipal Ecological Space Network Based on MCR Model
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Abstract: The urban ecological space network is the key link to the natural environment and ecosystem

which is also the foundation for maintaining urban ecological security. In the current urbanization
process the core ecological planning based on the central urban area ignores the dynamic changes of the
space between nature and the city which leads to the incoordination of the ecological environment of
urban and rural human settlements and the method and theory of ecological network simulation and
analysis are still in development stage. Taking the construction of the ecological space of Tangshan City as
the starting point based on the morphological spatial pattern analysis method ( MSPA) and the minimum
cumulative resistance model ( MCR) to identify the city” s ecological sources and the potential ecological
corridors between the ecological sources were extracted combined with gravity the importance of corridors
was quantitatively analyzed and the ecological space network of Tangshan City was constructed. The
results showed that the extraction and identification of ecological sources was an important node in the
construction of urban ecological network. Through identification and analysis there were 33 642 urban
ecological sources covering an area of 245 674. 52 hm® and mainly distributed in the northern mountain
protection area the central forest ecological protection area and the southern wetland protection area the
landscape types were mostly grassland and woodland followed by water bodies. By quantifying the
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importance of landscape elements to the ecological space through patch importance index and other
quantified importance totally 30 important ecological sources were identified as key nodes of ecological
corridors. Based on the minimum cumulative resistance and gravity model totally 435 potential key
ecological corridors were calculated and constructed accounting for 51.21%  30. 74% and 16. 46% of
grassland landscape woodland landscape and water landscape respectively. In addition the ecological
forces and the suitability of the corridors between the source areas were significantly different. The
interaction force between the sources 14 and 17 was 14 562.77 and the interaction force between the
sources 2 and 21 was the smallest of 1. 06. Among them source area 25 ( Douhe River Basin in Kaiping
District) and source area 18 ( Qinglongshan Provincial Nature Reserve of Luanzhou City) were the key
ecological source areas for the ecological exchange between the north and the south. In the future work
the protection and management should be focused on. The research result can provide effective support for
land space planning ecological space construction and ecological protection red line control in Tangshan
City and also can provide reference and demonstration for similar regional ecological protection
management and construction of ecological space network.

Key words: ecological space network; morphological spatial pattern analysis; minimum cumulative

model; Tangshan City
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1
Tab.1 Area and proportion of different landscape elements in Tangshan City
Al /
c/ L/ S/
hm? %
hm? C/A1% hm? L/A1% hm? S/A1%
245 674.52 34.03 102 637. 94 41.78 79 285.79 32.27 63 750.79 25.95
235 585. 61 32.63 185 115. 05 78.58 38 518. 18 16. 35 11 952.38 5.07
70 958. 27 9.83 56 236.73 79.25 5643.53 7.95 9078.01 12.79
50 633.77 7.01 42 096. 63 83. 14 5182. 14 10.23 3355.00 6.63
80 054. 82 11. 09 51470. 84 64.29 18 195. 24 22.73 10 388. 74 12. 98
28 797. 35 4.00 20 267. 32 70. 38 5363.07 18. 62 3 166.96 11.00
10 210. 86 1.41 6964. 12 68. 20 2904. 18 28. 44 342.56 3.35
721915.20 100 464 788. 63 64. 39 155092. 13 21.48 102 034. 44 14.13
26 IIC.PC Conefor
o MSPA 1 500 0.5
(mc) .
(PC) . (dn) o 24 - (0) ( 2)s
2
Tab.2 Landscape connectivity index and area statistics of important ecological sources
dlyy¢ dlpg Q; /hm? dlyy¢ dlpc 0 /hm?
1 0.91 0.93 0. 80 24 809. 70 16 0.30 0.32 0.19 1611.57
2 0.72 0.74 0. 61 13 046. 70 17 0.29 0.31 0.18 1574.13
3 0.63 0. 65 0.52 7742.87 18 0.29 0.31 0.18 1564. 36
4 0. 62 0. 64 0.51 7294.75 19 0.29 0.31 0.18 1545. 36
5 0.58 0. 60 0.47 5352. 88 20 0.27 0.29 0.16 1 443. 61
6 0.55 0.57 0.44 3 644. 06 21 0. 26 0.28 0.15 1404.12
7 0.53 0.55 0.42 2 662. 41 22 0.25 0.27 0.14 1 346. 48
8 0.52 0.54 0.41 2532.71 23 0.25 0.27 0.14 1 340. 06
9 0.52 0.54 0.41 2 436. 37 24 0.24 0.26 0.13 1325.56
10 0.51 0.53 0. 40 2293.44 25 0.22 0.24 0.11 1189.22
11 0.51 0.53 0. 40 1871.51 26 0.21 0.23 0.10 1170.42
12 0.50 0.52 0.39 1747. 66 27 0.20 0.22 0.09 1107. 42
13 0.50 0.52 0.39 1744.52 28 0. 20 0.21 0.08 1078. 58
14 0.49 0.51 0. 38 1 645. 06 29 0. 20 0.21 0.08 1 067. 16
15 0.49 0.51 0.38 1 640. 39 30 0. 20 0.21 0.08 1039.91
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/
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