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Priority evaluation of ecological protect areas based on MSPA landscape

connectivity and spatial syntax methods in the Su—Xi-Chang Region
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Abstract: With the acceleration of urbanization processes priority identification of ecological protect areas ( EPAs) has
become an important method to protect biodiversity alleviate urban ecological pressure and improve land use efficiency. In
this study taking the Su-Xi-Chang region as a case study area EPAs were identified using the Morphological Spatial
Pattern Analysis ( MSPA) . The priority of EPAs was determined using the landscape connectivity method. High priority
areas such as forests and water bodies were identified as the “source area” of the EPA network. However the landscape
connectivity method failed to reflect the unequal weight effect of EPAs on species decision making. Therefore this study
introduced a spatial syntax method to further determine the priority of EPAs. The results showed that: 1) forestland No. 1
and 2 and Taihu Lake were identified with the highest priority in the Su—Xi-Chang region. They were the three centers of
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the EPA network that required prioritized protection; 2) there were remarkable differences between the results of priority
recognition using landscape connectivity and the spatial syntax method. For example the priority of eight EPAs determined
using the landscape connectivity method decreased by 1 to 2 levels after combining it with the spatial syntax method.
However the priority of another four EPAs determined using the landscape connectivity method increased by 2 levels after
combining it with the spatial syntax method. Therefore the combined connectivity-spatial syntax method for priority
identification of EPAs could reflect an unequal weight influence of different landscape elements on species decision-making
behavior and the ecological effect of spatial configuration of ecological elements. The combined method could also provide an
effective method for identifying key ecological spaces and is of great significance for protecting biodiversity and maintaining

regional ecological security.

Key Words: ecological protect area; network; priority; landscape connectivity; spatial syntax
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Table 2 The priority evaluation standard of corridor
Connect
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Fig.1 Landscape type that based on MSPA
MSPA: Morphological spatial pattern analysis
3 MSPA EPA
Table 3 Area and percentage of EPA that based on MSPA
EPA
Landscape type Area/hm? Percentage of total EPA area/% Percentage of research area/%
Core 463673.13 79.96 26.34
Bridge 7629.50 1.32 0.43
Edge 69727.19 12.02 3.96
Branch 21582.23 3.72 1.23
Loop 1646.40 0.28 0.09
Islet 11613.10 2.00 0.66
Perforation 3997.37 0.69 0.23
Total 579868.92 100 32.94
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Table 5 Priority evaluation of waterbody

dl dl
Indices of dI

Indices of dI

Code Priority Normalized Code Priority Normalized value
evaluation dIG dPC value evaluation dIIC dPC
21 1 93.55 93.50 93.52 31 11 0.98 1.78 1.38
22 2 9.32 5.36 7.34 32 12 0.69 2.04 1.37
23 3 5.51 7.93 6.72 33 13 0.17 1.64 0.91
24 4 2.93 4.80 3.86 34 14 0.06 1.75 0.91
25 5 2.18 2.61 2.39 35 15 0.80 0.52 0.66
26 6 2.66 1.89 2.28 36 16 0.81 0.44 0.63
27 7 0.21 3.41 1.81 37 17 0.37 0.65 0.51
28 8 1.22 2.28 1.75 38 18 0.13 0.75 0.44
29 9 1.19 2.00 1.59 39 19 0.33 0.48 0.40
30 10 0.68 2.42 1.55 40 20 0.30 0.44 0.37
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Fig.3 Potential network in SuXi-Chang region

http: //www.ecologica.cn



5 : MSPA- -

1795

iR AaR

HEBHE R

0 30 km

4

Fig.4 Axial map and priority indices based on space syntax

34 EPA
6 6 EPA EPA EPA
; EPA ; EPA
; EPA o
EPA ( 6 EPA
” EPA 73.10%  EPA
EPA EPA EPA ; EPA
o 45789222829 EPA
10 30 38  EPA
37 EPA . EPA
EPA *

http: //www.ecologica.cn

(C)1994-2020 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net

[13



1796 40

10
2.5
g 20 5 8
B= =
%*E 1.0 % N
83 )
5 05 2
0 0
1 41 81 121 161 201 241 281 1 41 81 121 161 201 241 281
6 -
150 o 5t
g 120 =
£ 2
5 9 s 3|
<
% 60 2
= 30 | g 1
0 0
1 41 81 121 161 201 241 281 1 41 81 121 161 201 241 281
%k 455 Number of axial lines
5
Fig.5 Value of each axial based on space syntax
N
A
MSPA EPA
EPA
EPA EPA
. 1) EPA
1.2 EPA
9 = — R — — R
' 2) - RPN — G
= SRR ZERRIE
w PURARGEE ] VPO 4% i3
1—2 ;
4 FEPA 2 . 6 EPA
Fig.6 Priority evaluate result of EPA network elements
28 . 3)
EPA EPA
EPA EPA o
EPA
EPA
3 3
n o

http: //www.ecologica.cn



MSPA- - 1797

6 EPA
Table 6 Properties of EPA area

Number/
Level of EPA Total area/hm? Average area/hm>  Percentage of EPA/%
Source Step-stone
Level 1 of EPA 298160.01 5 0 59632.00 73.10
Level 2 of EPA 28205.94 7 10 1659.17 6.92
Level 3 of EPA 5259.30 8 6 751.33 1.29
Level 4 of EPA 76260.87 20 38 1173.24 18.70
27 “ _ ”
EPA 2830
“« _ ”»
EPA
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