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Habitat network optimization from across-regional perspective: A case study of

the little egret in the Su-Xi-Chang area
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Abstract: The breaking down of administrative boundaries, control of ecological issues, and protection of biodiversity
through trans-regional intergovernmental cooperation, are inevitable steps inecological civilization processes. Newly added
habitat patcheseach havean obvious variance on ecological conservation costs andalso contribute to habitat network
connectivity ;the costs spent by each administrative unit on ecological protection and biodiversity conservation are also
different. As such, scarce land resource and limited funds may leadto lower ecological conservation efficiency per unitcost in
some areas.lt is therefore necessary to focus on the issue of cross-regional ecological protection and biodiversity conservation.
However, the questions as to whether cross-regional cooperation is effective or not, and how it can be realized require
further exploration. In this study, we applied ecological processes and comparative analyses to discuss habitat network
optimization of a target specieswith different scenarios. Specifically, we selected the rapidly urbanizing area of Su-Xi-Chang
as a cross-regional perspective case study, and the dominant little egret waterbirdas the target species. Furthermore, we
discussed the differences of habitat network connectivity under scenarios of equal conservation costs but different spatial-
location modes. We designed the optimizing sequence of newly added habitat patches, calculated both its ecological

protection cost and the increased ecological benefit value, compared the changes in habitat network connectivity, and
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explored howthe maximal covering problem of species conservation would be better achieved.Ourresults indicated that; (1)
newly added habitat patches are unevenly distributed in different regions, with the largest in Suzhou, followed by Wuxi,
and Changzhou; thepatches thathave higher network connectivity and lower conservation costs have the same spatial
distribution trend. (2) According to the cost-benefit ratio, conservation cost was preferentially used on the patches of a
higher network connectivity index but of a lower conservation cost, both in the partition as well as the cross-regional
scenarios.Under the same condition of a total limited conservation cost of 182 million RBM, habitat network connectivity
indices a, B, and vy of the scenario of cross-regional habitat optimization increased by 13.17%, 12.97%, and 13.76%
more, respectively, than those of the scenario of partition network optimization. Thus, cross-regional habitat network
optimization maximizes ecological benefit under limited conservation costs. As such, it can be concluded that it is a better

way to realize the maximal covering problem of biodiversity conservation.

Key Words: land use pattern optimization; cross-regional habitat optimization; little egret habitat network;

maximal coveringproblem
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Table 1 Indicators and their ecological significance for the little egret habitat network optimization in study area
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Table 2 Structural indicators and their ecological significance for the little egret habitat network in study area
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Table 3 The land use type, region, cost and benefit of the newly added habitats
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Fig.2 Spatial layout of the newly habitat’s conservation cost and

ecological benefit

G Hh [FIRIL S JT I L X TR R B 5L A5 . A BT Wk A
No. Type Cost/ H J1JC Region No. of new Node = Habitat Benefit
i Betweenness .
corridors degree quality
1 A K 45.15 pixl 3 0.78 0.19 10 0.576
2 IR K B 34.11 pigii| 4 0.56 0.80 9 0.721
3 b 38.64 Jo 4 0.33 0.13 4 0.317
4 JKH 5.61 TN 4 0.22 0.86 10 0.687
5 JK M 15.80 I 3 0.11 0.00 9 0.325
6 KM 6.87 pixL 4 0.56 0.92 10 0.787
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Fig.3 Curves of conservation cost and improved benefit based on minimum cumulative cost
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Fig.4 Curves of conservation cost and improved benefit based on maximum benefit accumulation
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Table 4 Habitat network’s structural indicators changes in the different scenarios

) 2% Rk B A JR K % o FREL B T4k v 1Rk
Network Total cost/ i Ji JG Nodes Corridors o index B index v index
PR Scenario 0 - 58 109 0.468 1.879 0.649
77 %&— Scenario 1 181.80 85 109 0.606 2.615 0.739
J5% — Scenario 2 182.65 69 140 0.541 2.029 0.697
77 % = Scenario 3 148.52 83 176 0.584 2.120 0.724
75 % Scenario 4 181.80 85 184 0.606 2.165 0.739
FHAE )5 % Scenario 5 502.69 93 207 0.635 2.226 0.758
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Fig.5 Curves of cost and benefit of newly added habitats optimization in study area
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Fig.6 Curves of cost and benefit of newly added habitats optimization in Su-Xi-Chang area
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Table 5 Standardized structural indicators of habitat networks in the different scenarios
) 2% o FEEhR AL B HEEhRESL v HEEbR AL
Network Standardized « index Standardized B index Standardized -y index
PR Scenario 0 0 0 0
J5%&— Scenario 1 82.63% 82.42% 82.57%
J7%& . Scenario 2 43.71% 43.23% 44.04%
7% = Scenario 3 69.46% 69.45% 68.81%
Fr %W Scenario 4 82.63% 82.42% 82.57%

AR )72 Scenario 5
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