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Robustness and its optimization of the habitat network structure for the multi

guilds coexistence: a case study of Yancheng coastal wetlands
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1 School of Marine Science and Engineering, Nanjing Normal University, Nanjing 210023, China
2 School of Economics and Management, Anhui Agricultural University, Hefei 230036, China

Abstract: As a newly established World Natural Heritage Site, the protection of waterbird habitats in Yancheng coastal
wetland has attracted extensive attention. In view of the importance of this area in global biodiversity and waterbird habitats
protection, it would be of great demonstration significance to carry out network robustness research on waterbird habitats
with spatial isolation characteristics to improve the quality of habitat protection of the heritage site. In particular, the
research on biodiversity in the region has a high global impact, and the research on habitat network would increase
important demonstration value for the research on habitat protection of other species of the same type of wetland in the world.
Therefore, this study used the complex network theory, the ecological stepping stone principle, and the current model to
analyze the current situation of the habitat network structure of the multiple waterbird guilds in Yancheng coastal wetlands
and the network robustness under different scenarios. According to the results of scenario simulation, this study carried out
optimization research on habitat network structure. The results showed that the important habitat areas of the three guilds

were mainly distributed in the interior of each habitat and the area from Dafeng to Tiaozini, including 18 habitat areas in the
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north and 6 habitat areas in the south. The total area of the northern habitat area was equivalent to 1/2 of the southern
habitat area, while the average area was only equivalent to 1/6 of the southern habitat area. From the view of the
distribution of stepping stones, these stones mainly distributed near important habitat areas, and there were differences in
different habitat sites. The average area of stepping stones in the northern habitat area was 84.17 hm®, and the average area
of stepping stones in the southern habitat area was 85.03 hm”. The stepping stone network in the study area was composed of
35 important nodes and 153 general nodes, and there were differences in network structure elements from the north to south.
Under the optimal protection scenario, the network robustness was good, and the nodes with large centrality value could
support the connectivity of the whole network well. Finally, this study proposed a habitat network optimization pattern. After
optimization , the average node centrality of stepping stones in the northern habitat area would have increased by 123.22, the
number of stepping stones would have decreased to 78, the average node centrality of the southern habitat would have
increased by 57.47, the number of stepping stones would have decreased to 47, and the spatial connectivity level of the

habitat network would have increased.

Key Words: waterbirds; habitat network ; robustness; Yancheng; coastal wetlands
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Fig.1 Location map of the study area
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Table 1 The number of three waterbird guilds in study area from April 2018 to April 2020

KR i b lcéz%ﬁﬁ,fé"ﬂﬁ ¥ ;L\m:@\i& ER PSS jﬂEﬁﬁE\im %?{}M@Qﬂﬂ
Waterbird guilds Yeur Be'lhuar'l Hexm' Navnhua.n D'aieng. Tlgozm'l
habitat site habitat site habitat site habitat site habitat site
JERSZE Anatidae 2018 5760 27786 832 7799 12848
2019 6264 14400 8195 482 20936
2020 18 176 29 0 409
2 Shorebirds 2018 4554 27454 10411 12875 152978
2019 4676 29080 29366 3865 359281
2020 458 75 2253 622 30109
#2 Herons 2018 3330 50147 7565 1941 2228
2019 2893 31714 7902 743 2029
2020 80 5009 176 12 257
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Table 2 Conceptual framework and ecological significance in current theory
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Table 3 Scenario simulation of the destruction of the stepping stone node in the ecological corridor
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Fig.2 Resistance surface and flow distribution of waterbird habitats
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Table 4 Statistics on the number and area of important habitat areas for various guilds

HEERIX Ko SATHIAR P-4 IR HAL L
Important habitat Quantity Total area/hm?* Average area/hm? Proportion/ %
I Northern area 18 5509.19 306.07 1.84
FA#B Southern area 6 10934.69 1822.45 3.65
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Fig.3 Potential corridors and stepping stones for waterbird habitat

MEE A B AT AOR (26 5) , A6ERAE BT XS A 80l 96 A, BT ALk E] 8080.70 hm? , T g #4f A= 5%
X 80 />, BB 6802.78 hm® , WA it AT A IS TALFRAEBE X i MBS A -2y 1 BUOR &, B G
S A S 4 TR, 4330 8 84.17 hm il 85.03 hm? , 33X & WA B il A 55 X B AR B A e e />, (HL 2 B — s
ABEH A K,

MBS SR (] 4) |, ALERBE I A =22 DASR G % =5 VR B AR T ok 3 T AR 4300 2 2759.57 hm? |
1550.97 hm>F1 1309.95 hm? , ma &BEE A LAOERMERIFRAEE A =, Hir B0 514 2482.34 hm® 1 1965.06 hm®, R
JCESHEA AT LA E AR AN T AR B 2R | A B 20 B A i R /N

®5 HBMABEMERSET

Table 5 Statistics of number and area of stepping stones

V9 L R I . SR S22 T AR T A e

. . 3 Quantity ) ) .
Habitat stepping stone groups Total area/hm Average area/hm Proportion/%
JtEF Northern area 96 8080.70 84.17 2.70
FA#B Southern area 80 6802.78 85.03 2.27
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Fig.8 Habitat network parameters of Southern habitat area in different scenarios
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Fig.9 Waterbird Habitat conservation after optimization
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