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Impact of wetland loss on metapopulation with the Allee-like effect and the

strategy a study case of Yancheng in Jiangsu Province
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Abstract The Allee-like effect is a destabilizing factor in species persistence. Rare animals are more susceptible to the
effect as it will increase extinction risk of those rare living in fragmented habitats. But so far there is still no adequate
attention paid to its influence on multi-metapopulation and its application for rare biological conservation. In this paper the
Allee-like effect is introduced into a dynamical metapopulation model of multi-species under habitat loss to study the 29 rare
species living in Yancheng wetland of Jiangsu Province. By means of numerical simulation we demonstrate that 1

Allee-like effects result in periodic fluctuation of metapopulation abundance of multi-species so that coexistence may become

impossible and species could even go extinction. 2 Severe Allee-like effect is disadvantageous to the persistence of
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several sub-dominant and inferior metapopulation and the severer the Allee-like effect is the shorter the extinction time
will be. 3 In the case of 29% of Natural wetlands lost in Yancheng the metapopulation of 11 rare species will go extinct
from the poorest to stronger with a time delay of 304 — 890 years in response to the past habitat loss and these bound to
extinction are the typical ‘ living dead’ as named by Hanski. 4 As for the reservation strategies an adding of about 1801
—2064 km’ habitat restoration would effectively guarantee the persistence of all the 29 kinds of rare metapopulation on the
base of the existing 3200km’ natural wetlands and at the same time other protection measures should be taken to increase
the metapopulation abundance of those rare species.

Our results can be helpful for species diversity conservation and provide theoretical guidance to nature reserve

construction.

Key Words habitat loss the Allee-like effect dynamical metapopulation model of multi-species habitat restoration
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Table 1 The extinction time and equilibrium value of superior competitors and inferior competitors that only subjected to Allee-like effects

/ ai =0.1 ai =0.3
Metapopulation rank of superior a a
and inferior species Extinction time a Equilibrium values Extinction time a Equilibrium values
ny - 1.3x107! — 2.6x107!
) - 2.7x1073 945 —
ny - 5.6x1073 978 —
ny - 1.9x1072 1227 —
ns - 4.6x102 - 5.9x10°*
ng - 4.0x1072 — 1.3x1072
ng - 1.7x1072 — 5.4%x1072
ng - 9.4x1073 - 1.2x1072
ng - 9.1x1073 - 3.9x1073
1y - 1.0x1073 1441 —
Ny - 5.0x10°* 1290 —
) - 1.0x1073 1157 —
o - 9.8x1073 1039 —
N5 - 7.7%x1072 933 —
N - 8.6x107° 836 —
Ty 1460 — 748 _
Nag 1318 — 666 —
Ny 1190 — 592 —
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