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Analysis of the wetland ecological pattern in Wuhan City from the perspective of

ecological network
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2 Key Laboratory of Geographic Information System, Ministry of Education, Wuhan University, Wuhan 430079, China

Abstract: Urban wetland plays the important role of ecological guarantee in urban sustainable development. In recent years,
urban wetland has become more fragmented due to the accelerated urbanization, which severely threatened the security of
wetland system. Ecological network is a kind of effective landscape organization which connects important habitat patches
through corridors. Compared with the landscape indexes, the analysis of urban wetland system based on ecological network
is beneficial to reveal the characteristics of landscape connectivity. We took Wuhan City as our study area and used the
morphological spatial pattern analysis ( MSPA ) method to identify the wetland sources. Considering the influence of
landscape types, slope and human activity intensity, we constructed a comprehensive resistance surface to reflect the degree
of obstruction when species spread between the wetland patches. The minimum cumulative resistance ( MCR) model was
adopted to establish the wetland ecological network. We classified the corridors according to their connectivity importance.
Finally, we analyzed the structural and regional characteristics of wetland ecosystem in Wuhan. The results show that: the
amount of wetland resource in Wuhan is large, but it"s seriously fragmented and distributed unevenly. The wetland

ecological network has a suitable landscape structure for the effective circulation of ecological processes. Most of wetland
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corridors are located between patches near the edge of Wuhan, especially in the south of the city. The characteristics of
wetland system vary greatly in different regions. Jiangxia and Hannan have abundant wetlands and corridors, in which
wetland patches are also of high quality. Their corridors have good landscape structures but are not very important for
wetland connectivity. The wetlands in Huangpi and Dongxihu have little quantity and broken shape. The corridors in these
two districts are few and of low importance, and their landscape structures also need to be improved. The amount of wetlands
and corridors in Xinzhou are both inadequate, and the corridors are important for maintaining wetland connectivity while
their landscape structures are not good enough. The results could provide scientific basis for the protection and construction

of Wuhan wetlands.

Key Words: urban wetland; ecological network; morphological spatial pattern analysis ( MSPA ) ; minimum cumulative

resistance model ( MCR)
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Fig.1 Wuhan's geological location and land use (2015)
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Table 1 Ecological meaning of landscape type based on MSPA
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Table 2 Resistance assignment of different landscape types

SO R W2 FH 1B OISR W FRLH1 1
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Table 3 Resistance assignment of different slopes
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Table 4 Statistic of landscape types based on MSPA
SO [ o7 P b 5 R L 451 PR STULLE B
Landscape type Area/km? Proportion of wetland area/% Proportion of total area/%
X, Core 1243.63 66.33 14.50
P Tslet 40.87 2.18 0.48
FLBR Perforation 8.25 0.44 0.10
%% Edge 430.29 22.95 5.02
IFIE Loop 2.81 0.15 0.03
R #2IX. Bridge 29.81 1.59 0.35
322 Branch 119.25 6.36 1.39
&3t Total 1874.92 100.00 21.86
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Table 5 Ranking of the importance of the core area based on landscape connectivity

HEF BEH G e BEH HEF e G e B A
Rank Patch number Patch area/km?” Rank Patch number Patch area/km?

1 2 51.64 172.99 8 5 9.50 70.86

2 1 24.10 182.79 9 9 9.42 39.10

3 3 18.68 108.48 10 11 5.74 23.36

4 4 13.99 76.99 11 10 4.63 25.16

5 7 13.52 58.45 12 31 3.68 5.72

6 8 10.74 51.81 13 80 3.16 0.90

7 6 10.05 61.89 14 12 3.15 23.13

dPC . A REFE W PEFE B fb /2 The delta values for probability index of connectivity
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Fig.4 Resistance surfaces of landscape type, slope and human activity intensity
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Table 7 Landscape structure of ecological corridors in each district

o -_— . _ HEHL Cultivated land KR Ao ;gﬂg i ﬁﬁi.{i_l
Landscape type Wetland ~ Forest  Grassland /KM it Bt Unused Traffic  Construction
Paddy field  Dry land Total land land land
4T Wuhan 70.81 5.85 3.80 7.60 5.01 12.61 0.06 3.38 3.49
FFULIRIX. Central urban area  75.31 3.48 4.04 5.19 2.17 7.36 0.07 3.74 6.00
A IX. Caidian 81.24 5.40 2.36 6.18 1.42 7.60 0.00 2.36 1.04
VI IX. Dongxihu 62.13 0.00 6.40 18.96 8.78 27.74 0.00 2.87 0.86
IUHI X Hannan 84.57 1.55 0.21 4.98 3.86 8.84 0.00 2.58 2.25
HEPEIX Huangpi 69.22 1.60 0.34 5.60 12.37 17.97 0.00 7.81 3.06
TTEIX Jiangxia 61.36 10.42 5.88 10.92 5.22 16.14 0.15 2.9 3.06
FMIX. Xinzhou 66.55 2.06 0.00 4.65 21.82 26.47 0.00 3.64 1.28
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Fig.7 Landuse structure and population density in each district
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Table 8 Corridor importance based on dPC

ij}ilj%fm%ber 2 3 4 5 6 7 8 9 10 11 12 31 80
1 2.311 1.449 1.028 0.947 0.827 0.781 0.692 0.522 0.336 0.312 0.309 0.076 0.012
2 1.371 0.973 0.896 0.782 0.739 0.655 0.494 0.318 0.295 0.292 0.072 0.011
3 0.610 0.562 0.491 0.463 0.411 0.310 0.199 0.185 0.183 0.045 0.007
4 0.399 0.348 0.329 0.291 0.220 0.142 0.131 0.130 0.032 0.005
5 0.320 0.303 0.268 0.202 0.130 0.121 0.120 0.030 0.005
6 0.264 0.234 0.177 0.114 0.106 0.105 0.026 0.004
7 0.221 0.167 0.107 0.100 0.099 0.024 0.004
8 0.148 0.095 0.088 0.088 0.022 0.003
9 0.072 0.067 0.066 0.016 0.003
10 0.043 0.043 0.011 0.002
11 0.039 0.010 0.002
12 0.010 0.002
31 0.001
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Table 9 Regional statistical results of wetland ecological network

Pkt o5 DR T AR L U5 AR s T L

SRR o DR B BE L

X35 o . . TR T % S
Region . Prop'ortmn of wetland Pr'oportlon of source in Cortidor density/km™! . Pr'oponlf)n of lmportanF
in regional total area/% regional wetland area/% ’ corridor in regional total corridor/%

TG IX 26.58 37.88 0.72 10.28

S X 28.46 36.42 0.28 11.83

ARG 26.79 13.76 0.06 0.00

URG X 33.48 55.36 0.69 3.90

R X 11.67 36.91 0.03 15.72

TTEX 26.59 70.28 0.34 25.22

HT X 19.10 51.99 0.04 52.14
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