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Construction of ecological network using morphological spatial pattern analysis and minimal
cumulative resistance models in Guangzhou City China. YANG Zhi-guang JIANG Zhi-yun"
GUO Cheng=uan YANG Xiao§ing XU Xiaojun LI Xiao HU Zhong-min ZHOU Hou-yun
( School of Geography South China Normal University Guangzhou 510631 China) .

Abstract: Construction of ecological network is important for improving urban ecological environ—
ment under the scenarios of rapid urbanization. We exiracted the core area with good connectivity as
the ecological sources with the methods of morphological spatial pattern analysis ( MSPA) and land-
scape index with Guangzhou City as the study area. The ecological network was then constructed by
minimal cumulative resistance ( MCR) model and was quantitatively analyzed by gravity model and
connectivity indices. After that an optimized ecological network was finally constructed. The results
showed that ten core patches could be used as ecological sources. In addition eighteen important
corridors as well as twenty-seven general corridors were identified which were mainly distributed in
the northeast part of the city. Five more ecological sources and thirteen more planning corridors were
suggested under the optimized ecological network. Our results indicated that forests were the main
composition of ecological corridors. The appropriate width for the important corridor and planning
corridor was 60—100 m and 30-60 m respectively. Our results provide scientific guidance for

designing urban ecological network.

Key words: ecological corridor; ecological resistance surface; morphological spatial pattern analy—
sis ( MSPA) ; minimal cumulative resistance ( MCR) ; landscape pattern index.
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Fig.1 Landscape types

of the study area based on MSPA.

1 MSPA
Table 1 Statistics of MSPA

Landscape Total area Percentage in
type ( hm?) the forest Percentage in
the study area
Core  289956.99 77.3 40.6
Islet 8284.49 2.2 1.2
Perf 17425.99 4.7 2.4
Edge 37208.77 9.9 5.2
Loop 5356.35 1.4 0.8
Bridge 5927.69 1.6 0.8
Branch 11212.62 3.0 1.6
3.0%
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Fig.2 Distribution of ecological sources in the study area.
ESP: Ecological source point; ESA: Ecological source area. The

same below.
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Table 2 Sequence of the landscape connectivity index of

the ecological sources

dpC
Rank Patch number
1 20 96.02
2 8 2.08
3 24 0.73
4 31 0.44
5 34 0.29
6 9 0.17
7 26 0.12
8 21 0.10
9 30 0.04
10 36 0.04
2 Each numbered patch was shown in
figure 2.
( 3 X .
(3
4
3
Table 3 Value of ecological resistance
Resistance factor Classification index Resistance ~ Weight ’
value ~
Forest 1.35 0.65 2.4
Land use type Construction land 3.31 MCR (
Cropland 2.46
Water 4.20 4) 45
Others 4.55 ( 5 )
<200 1 0.06 0.3
Elevation 200~399 2
(m) 400~799 3 18 27 . 4 1 8
800~999 4 9.7324
=1000 5
<8 1 0.29
Slope 8~14 2
(°) 15~24 3 1 8
25~34 4
=35 5 6 8
4
Table 4 Landscape pattern index and ecosystem service value of the study area
Landscape CA Al Ecosystem
type ( hmz) PD LSI LPI 1JI COHESION service value
( yuan)
Forest 375336.77 4.79 149.33 27.17 48.64 99.91 96.37 8613927.12
Cropland 89442.38 9.73 329.65 0.33 69.20 97.40 83.51 347930.87
Water 29156.24 1.38 80.57 1.35 37.78 99.01 93.00 0.00
219590.21 6.18 243.37 22.41 58.57 99.94 92.24 0.00
Construction land
Others 654.19 0.20 40.60 0.00 60.61 84.04 76.57 130.84
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Table 5 Ecological source interaction matrix based on the gravity model

1 2 3 4 5 6 7 8 9 10
Ecological source
number
1 0 0.0005 0.0284 0.0029 0.0034 0.0013 0.0073 9.7324 0.0046 0.0114
2 0 0.0052 0.0281 0.0276 0.4594 0.0653 0.1482 0.056 0.0528
3 0 0.0255 0.0324 0.0122 0.0659 6.7008 0.0425 0.1433
4 0 0.0000 0.0546 0.9000 0.7719 1.1124 1.097
5 0 0.0564 0.6187 0.9258 1.2399 2.9937
6 0 0.1214 0.3534 0.1382 0.1139
7 0 1.9364 0.7828 0.9345
8 0 1.2666 2.9937
9 0 0.8244
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Fig.3 [Ecological resistance surface of the study area. Fig.4 Ecological network of the study area.
IC: Important corridor; GC: General corridor. The same below.
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Fig.5 Ecological network planning map.
5) . PC: Planning corridor.
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Table 6 Landscape component of ecological corridors

Width Corridor type Item Forest Cropland Water Construction Others Sum
('m) land
30 Area ( hm?) 2227.16 107.03 5.63 129.76 0.11 2469.69
Important corridor Percentage ( %) 90.2 4.3 0.2 5.3 0.0 100.0
Area ( hm?) 1587.31 343.67 53.93 556.56 0.20 2541.67
Planning corridor Percentage( %) 62. 5 13.5 2.1 21.9 0.01 100.0
60 Area ( hm?) 4410.99 286.07 16.45 405.14 1.80 5120.44
Important corridor Percentage( %) 86.1 5.6 0.3 7.9 0.04 100.0
Area ( hm?) 3054.60 719.08 125.73 1423.87 1.69 5324.96
Planning corridor Percentage ( %) 57.4 13.5 2.4 26.7 0.03 100.0
100 Area ( hm?) 7043.33 555.77 37.46 828.88 5.83 8471.27
Important corridor Percentage ( %) 83.1 6.6 0.4 9.8 0.1 100.0
Area ( hm?) 4776.41 1187.37 229.73 2683.73 4.30 8881.54
Planning corridor Percentage ( %) 53.8 13.4 2.6 30.2 0.1 100.0
200 Area ( hm?) 13233.69 1272.31 97.94 2005.27 17.01 16626.22
Important corridor Percentage ( %) 79.6 7.7 0.6 12.1 0.1 100.0
Area ( hm?) 8788.50 2301.98 509.60 6046.97 11.63 17658.68
Planning corridor Percentage ( %) 49.8 13.0 2.9 34.2 0.1 100.0
600 Area ( hm?) 34666.02 4057.97 358.34 6796.89 57.04 45936.25
Important corridor Percentage ( %) 75.5 8.8 0.8 14.8 0.1 100.0
Area ( hm?) 23250.98 6517.04 1631.00 19707.10 47.77 51153.89
Planning corridor Percentage ( %) 45.5 12.7 3.2 38.5 0.1 100.0
(¢ ). (B )
(v )
aBy o 100 m
0.6.1.8 0.75 0.68.2.07 0.79 80%
10%
2.5 60~ 100 m
30
m 2469.69 hm’ v
0.3% 2541.67 hm’ 60~ 100 m.
0.3%( 6). 100 m
2227.16 hm’ 30%
90.2% 30~60 m N
129.76 hm’ 30~60 m.
5.3%
3
A) 3- 1
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