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Fig.2 Classification of land use in the study area
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Table 1 Habitat suitability for common bird species
Hih ey TR N
Bk Cultivated land Woodland Shrub-grassland Water body m:#zp /R
Species FRBUS RMEEN WAMUR w00 wsate pn s
Samples Suitability Samples Suitability Samples Suitability Samples  Suitability

%8 Sparrow 103 0.26 298 0.85 176 0.48 22 0.02 599
548 Chinese blackbird 99 0.35 234 0.89 93 0.32 25 0.05 451
KXY Common moorhen 30 0.12 98 0.50 9 0.00 187 1.00 324
4154 Cattle egret 100 0.48 85 0.40 15 0.03 142 0.71 342
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Table 2 Maximum impact distance and weights
of threat factors

R T e KA FE S /km & IR
Threat factor Max impact distance ~ Weight  Decay type
Tl I3
.9 E ial
Industrial land 8 0 Xponentia
b RIRE R .
8 0.8 E tial
Urban building xponentia
o =
SHERS 5 0.5  Exponential
Rural settlement
. AR 2 0.3 Exponential
Agricultural greenhouse
O\ Road 7 0.9 Linear
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Table 3 Sensitivity of habitat to threat factors

A BEiE HPE Habitat suitability

JE A F Threat factors

i ek 5 KA ey DU SEBUESL KAWL SRR
Land type Sparrow Chinefe Common Cattle egret Industrial U'rbz.m Agricultural R:)ad Rural
blackbird moorhen land building greenhouse settlement
4¢ M Cultivated land 0.41 0.35 0.12 0.48 0.6 0.6 0.1 0.4 0.6
Mt Woodland 0.85 0.89 0.85 0.80 0.9 0.7 0.2 0.2 0.7
S Shrub-grassland  0.48 0.32 0.00 0.03 0.8 0.5 0.3 0.6 0.3
7K38, Water body 0.02 0.05 1.00 0.91 0.9 0.8 0.3 0.6 0.8
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Table 4 Bird flight resistance factors and

resistance values

HEEE YT Bt
Primary resis- . Secondary resistance Resistance
Weight
tance factor factor value
EZ RN 20
Rural settlement
. ol "
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/3 [ Highway 60
IS Urban building 80
ol Al Industrial land 100
ik Low 20
AR Relatively low 40
RREE 0.275 1 Medi
Building density o Medium 60
7 Relatively high 80
= High 100
<25m 20
- 25~50 m 40
NG S
2 ~75
Building height 270 50=7om 60
75~100 m 80
>100 m 100
1= High 20
# Relatively high 40
R 0.060 i
Habitat quality ’ Medium 60
BAIL Relatively low 80
fi% Low 100
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Table 5 Matrix diagram and weight values

of analytical hierarchy process
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ion lan
ond height  density  quality
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Gagn giig
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He 15
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Table 6 Quantitative index table of corridor turning points m

WERfFE PR Accurate index

i #r Remote index TR HR Proximity index

Hbr HE B T B KR B AR BERE S At PR BRI PEES A B PEESHET
Species Distance to  Distance to  Distance to  Distanceto  Distance to  Distance to  Distance to  Distance to
woodland water road building woodland water road building
J#R4E Sparrow <119 <435 / >28 >119 >435 / <28
5% Chinese blackbird <126 <431 / >32 >126 >431 / <32
JEIKXE Common moorhen / <191 =30 >108 / >191 <30 <108
55 Cattle egret / <295 =65 >110 / >295 <65 <110
R7 BEESSBEENERITLL
Table 7 Deviation of the break-points and the comparison results before and after adjustment
IEEJEE?E'Jﬁé KR MO RS KRR R R 4R @ﬁ’[ﬂﬁ%ﬁ?ﬁﬂ i
Yyl # Total break- 5 Accurate 1, Woodland Water iiill 15, Road 4 Building Deviation
Species points break-points deviation deviation deviation deviation
B A B A B A B A B A B A B A
H 1 Sparrow 703 594 469 545 231 34 5 / / 1 10 0.33  0.08
15,44 Chinese blackbird 689 494 525 452 158 30 1 5 / / 5 7 0.24  0.09
/K34 Common moorhen 681 619 525 573 / / 18 0 120 25 18 21 0.23  0.07
B35 Cattle egret 573 556 371 514 / / 22 0 123 23 57 19 0.35  0.08

i Note: B : J#£ i Before adjustment ; A : Ji#4J5 After adjustment.
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InVEST-MCR model-based identification and optimization of
ecological corridors for birds in Fengxian New City

HE Kun"?, TANG Yunze',MAO Xiang',ZHANG Deshun®, LI Jie'

1.Department of Urban Construction and Ecological Technology, Shanghai Institute of
Technology, Shanghai 201400, China;
2.College of Architecture and Urban Planning, Tongji University, Shanghai 200092, China

Abstract The identification and construction of ecological corridors for birds are important means to
maintain the integrity of ecosystem and promote the migration of species.A scientific and feasible framework
for identifying and optimizing ecological corridors for birds was constructed in Fengxian New City, a rapid-
ly urbanizing area in Shanghai.4 common bird species including eurasian tree sparrow ( Passer montanus) ,
common blackbird ( Turdus merula) , common moorhen (Gallinula chloropus) , and eastern cattle egret
( Bubulcus coromandus) were selected as focal species to simulate the pattern of regional ecological corri-
dors with InVEST model and MCR model and establish an evaluation index system based on the data of
field survey for verification. The results showed that the total area of patches (i.e.the area of ecological
source ) meeting the standards of high-quality habitat for the 4 bird species was 18.2 km?*, 19.3 km?*, 10.4
km?, and 13.5 km?, respectively, mainly distributed in woodlands, shrub grasslands, farmlands, and
ponds.66 ecological corridors were identified, with fewer corridors in the core area of Fengxian New City,
with a high risk of fragmentation and weak connectivity, while a relatively complete network of corridor
was formed in the peripheral water bodies, farmlands, and densely forested areas.The deviation of control-
points after optimization for the 4 bird species decreased by 0.25, 0.15, 0.16, and 0.27, respectively, and
the ecological connectivity was significantly improved. It will provide a scientific basis for the construction
and ecological restoration of corridors for birds in Fengxian New City, and offer a technical reference for
the planning of the ecological corridors in similar rapidly urbanizing regions, which helps to promote the in-
tegration of urban - rural green and high-quality development of ecological spaces in cities.

Keywords ecological corridors; IN'VEST model; MCR model; birds common in cities ; urban plan-
ning
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