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Abstract: Maintaining habitat connectivity is one of the major challenges facing global biodiversity conservation. The
establishment and optimization of habitat networks provide an offensive landscape strategy, but its effectiveness depends on
habitat distribution patterns and species response in a heterogeneous landscape. Taking Egretta garzetta as the target species

in Nanjing, the study established and optimized the habitat network based on grouping analysis and LSCorridors simulation.
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Firstly, by integrating habitat suitability evaluation, disturbance evaluation, and MaxEnt model simulation, the
comprehensive identification of species habitat was realized. Then, using the landscape connectivity index and kernel
density analysis, the grouping pattern of habitat distribution was analyzed. Finally, two kinds of optimization corridors (i.
e., the added corridor and the improved corridor) were defined and identified based on the least-cost paths method, while
their multiple random paths and their spatial ranges were thereby simulated by LSCorridor software from the perspective of
the variation of species perception and adaptation. The results showed that; there were 428 habitat patches in Nanjing, with
a total area of 31525.75 hm®, mainly forest and waterbody, with evident fragmentation and local aggregation situation. Nine
habitat groups, including landscape patches of the Yangtze River, were concentratedly distributed on both sides of the river,
but ecological connections among them were relatively weak. Within an optimal distance threshold of 4.5 km, 907 least-cost
paths with a total length of 1548.59 km presented an averagely short and spatially compact status and were mainly located in
the interior of each habitat group, while there was a lack of paths connecting the habitat groups. For optimization, eight
added corridors and 10 improved corridors were extracted to be further stimulated by LSCorridors, showing the spatial
deviations from the least-cost paths. The simulation outputs were considered to be more in line with reality, thus reducing
the inefficiency of conservation and promoting the formulation of multi-type and differentiated optimization measures. The
study results can provide a decision-making reference for habitat network protection and key ecological corridor planning

practices for urban biodiversity conservation.

Key Words: habitat network ; least-cost paths; connectivity; LandScape Corridors( LSCorridors) ; biodiversity
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Fig.1 The range, land use status, and elevation of the study area
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Table 1 Data types and sources

Hopn e Rl Bl ke IrPEE
Data types Data sources Resolution
LA/ L B Land use/ BRI AL 25 5 (ESA) & i (19 2020 4F 10 m = 3t ) 1/ £ st 2 2 08 46 A 10 m
land cover (WorldCover v100) ( https://code.earthengine. google.com/ )
il Roads OpenStreetMap P A9 38 #5240 (hitp : //www. openstreetmap. org/ ) —
HIBE Vegetation El%i%&%&ﬁ%b%ﬁ;@?%ﬁ 2020 4EH1E 30 m H— LA R 0 (NDVI) £ 30 m
Y5 4E (hitp ://www.nesdc.org.cn/)
MK Elevation b 2 (AR = BT E AR AR ( DEM) 0 (hitps ://www. gscloud.cn/ ) 30 m
EREE Buiding height Zenodo ( https://zenodo.org/record/7064268#. YxtVAuxBz0p ) [32] 10 m
s . . BT 75 R G4 ( Digital Ecosystem Group) (https://3decology. org/2023/06/
HITEREL Canopy height 2l/furesl-lree-heighl-mip-ng-china- 2};) (33] P B 30m
1 A e - N Ty
R IE ATt Nightlight iffjﬁli;;;?ﬁj’ﬁ]i@ﬂ%ﬁﬂlE‘Jﬁlﬁlﬂ‘fﬁ@(ﬁ (http://59.175.109. 173 8888/ 130 m
B2 % = 5 Birds occurrence R E L 40 51 HP0 Chitp :// www. birdreport.cn/ ) —
®2 BEFEMEREEETMNMERER
Table 2 Evaluation index system of habitat suitability of Egretta garzetta nesting sites
e — IS =5 Sfj}ﬁﬁfue AE Weight
The first-grade index The second-grade index The third-grade index assignment — e — IR
A Mo — 7 0.33 —
Land use/land cover B JEA — 5
HH — 3
it — 1
R K 3k — 0
T Vegetation WU 25 2 (NDVI{ED) >0.6 7 0.28 0.50
0.4—0.6 5
0.2—0.4 3
<0.2 1
e 10—20 m 7 0.50
5—10 m 5
3—5m 3
<3m.>20 m 1
HIE Topography Fi 2 (DEM) 0—70 m 7 0.17 0.27
70—150 m 5
150—300 m 3
>300 m 1
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— 2 HhE —244hE BT S ﬁtfl'“ityw? LT Weight
The first-grade index The second-grade index The third-grade index assignment — i Je kR &=t
W <10% 7 0.40
10—25% 5
25—50% 3
>50% 1
HLIREE 0—20 m 7 0.33
20—50 m 5
50—100 m 3
>100 m 1
55 A REAY T £ U 2 5 RAK <0.5 km 7 0.22 0.55
Distance to foraging sites (THA>5 hm?) I E 0.5—1 km 5
1—5 km 3
>5 km 1
SRR <0.5 km 7 0.45
(THI>1 hm?) FEES 0.5—1 km 5
1—5 km 3
>5 km 1
*3 OERSHMEREEHTMERER
Table 3 Evaluation index system of habitat suitability of Egretta garzetta foraging sites
o —
sk — b = Yeth b’ﬁl?ﬁfﬁ“fiﬁ ;ffbtﬁﬁhﬁ
The first-grade index The second-grade index The third-grade index assignment first-grade index
3R /-3 KR — 7 0.47
Land use/land cover b — 5
il R M — 3
it — 1
I — 0
Fi#¥ Vegetation FWE 5% (NDVI{H) 0—0.2 7 0.20
0.2—0.5 5
0.5—0.7 3
>0.7 1
5T R SLEE M 5 Moty (TR <0.5 km 7 0.33
Distance to nesting sites >10 hm?) fEE 0.5—1 km 5
1—5 km 3
>5 km 1
4 EFORBAGTRETHERER
Table 4 Disturbance evaluation index system based on species perception
— i “ s S  PAVRILRE BT Weight
The first-grade index The second-grade index The third-grade index assignment gk — gk
HIE R HE TR 0—120 m 7 0.29 0.50
Distance to roads 120—360 m 5
360—600 m 3
>600 m 1
HUCTEE R 0—90 m 7 0.20
90—180 m 5
180—540 m 3
>540 m 1
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Fig.2 Habitat suitability evaluation of Egretta garzetta nesting/feeding sites and patch identification
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Table 5 Characteristics of the two corridor types that proposed to be optimized

Wt e i SN g | opComidors BRI TR SR
Corridor optimized types Number LCPs length/km - Habitat patches
P-4/ km ER % e V8 S connected
e A 1 25 R T LA-01 8.65 9.67 100 N209—N259
The added corridor LA-02 11.23 12.39 100 NO11—NO16
LA-03 5.90 5.98 77 N027—N033
LA-04 6.36 7.62 100 N057—N087
LA-05 8.53 9.63 100 N106—N137
LA-06 5.78 9.78 100 N185—N219
LA-07 23.83 25.34 100 N398—N410
LA-08 6.85 7.58 59 N204—N226
DA T AL g E LI-01 5.04 6.73 100 N189—N212
The improved corridor LI-02 3.78 6.07 100 NO61—NO088
11-03 5.68 6.17 100 N070—N083
L1-04 4.30 5.14 100 N148—N161
L1-05 5.59 5.23 100 N128—N142
L1-06 5.49 6.98 100 N161—N176
L1-07 8.82 5.14 100 N177—N197
L1-08 4.77 6.44 100 N205—N215
L1-09 4.80 6.47 100 N242—N259
L1-10 5.01 7.78 100 N329—N356
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