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Abstract: Habitat quality is an important indicator reflecting regional biodiversity. The scientific planning and effective
management of the protected areas play an important role in maintaining habitat quality. In the current study, we evaluated
the spatial pattern and temporal dynamics of the habitat quality in Tianjin in 2000, 2005, 2010, 2015 and 2018 by
InVEST-Habitat Quality model. Then we compared such pattern changes inside and outside the nature reserve to discuss the
role of Nature Reserve in maintaining regional habitat quality. The results show that; (1) from 2000 to 2018, the overall
habitat quality in Tianjin decreased by 13.18%, showing an obvious trend of diffusion from the central urban area to the

periphery. The higher-quality area only accounted for 4% of the land area, which mainly distributed in the north
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mountainous areas and wetlands such as Yuqiao Reservoir, Tuanbowa, Beidagang, and Dahuangbao. (2) The spatial
distribution of Tianjin protected areas was aggregated, covering about 75% of the higher-quality habitat areas and 25% of
the high-quality habitat areas. (3) The effectiveness of habitat quality in different types of protected areas were different.
Nature reserves, which habitat quality have been significantly improved, were better than other types of protected areas.
Habitat quality of 10 protected areas decreased slightly (but lower than the overall decline level). Only the habitat quality
of Panshan scenic spot and Ancient Coast and Wetland Nature Reserve decreased higher than the overall average level.
(4) The nature reserve played a role in buffering the declining trend of habitat quality in Tianjin. The absolute and relative
changes of habitat quality inside the nature reserve were significantly better than those outside the 5 km buffer zone ( P<
0.1). Therefore, we suggest to improve the management of protected areas, strengthen protected powering, and give full

authority to the managers of protected areas.

Key Words; InVEST Model; protected area; urban biodiversity; Tianjin
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2 KT Db b el B 2 B AR X AR X P& 1984 8.90
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4 K R TR E R B R X AR X P& 1992 359.13
5 Bl E R HF A R IX WE A X EEE 1994 110.90
6 KHBINA 28 BRI X AR IX B 1995 60.40
7 ENEYIW AP E oy VN | PN EP$4 1997 21.26
8 FRHAE U b 5 AR PR X AR X B 2001 348.87
9 TR X R 4 5 A [l N EP$4 2001 264.60
10 R A W ) G 2 T R 1) DR X HEVE LR X [P+ 2002 34.00
11 REER BN SR X AR X B 2005 104.65
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Table 2 Threat factor weight and influence distance
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Threat factors Maximum impact distance Weight Decay type
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A FHL Unused land 8 0.4 5344
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Table 3 Habitat suitability of different land use types and sensitivity to stress factors
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JKH Paddy field 0.6 0.5 0.35 0.4 0.35 0.4
b Dry farm 0.4 0.5 0.35 0.4 0.3 0.4
FiMRHL Forest 1 0.85 0.65 0.6 0.6 0.6
HEAM ML Shrubbery 1 0.4 0.6 0.5 0.4 0.55
FibkHL Sparse woodland 0.9 0.85 0.65 0.6 0.7 0.5
HAb Mt Other woodland 0.8 0.85 0.65 0.6 0.7 0.5
L TG Wb High-cover grassland 0.8 0.6 0.4 0.5 0.5 0.7
rh 3 T 5L Medium-cover grassland 0.75 0.7 0.5 0.55 0.55 0.7
R 5 H L Low-cover grassland 0.7 0.8 0.6 0.55 0.6 0.7
T3 River 0.8 1 0.7 0.8 0.65 0.3
1A Lake 0.8 1 0.7 0.8 0.65 0.3
JKJE Reservoir 0.8 1 0.75 0.8 0.7 0.3
MELR Mudflat 1 1 0.8 0.8 0.7 0.4
Fedth Floodplain 1 1 0.8 0.8 0.7 0.4
I A Urban land 0 0 0 0 0 0
A H]JE RS Rural settlements 0 0 0 0 0 0
HAb#E % FiI b Other construction land 0 0 0 0 0 0
ERAE M Saline-alkali land 0.1 0.1 0.1 0.1 0.1 0.1
TRPEHL Marsh 1 0.6 0.6 0.6 0.7 0.3
#+H1 Bare ground 0.1 0.1 0.1 0.1 0.1 0.1
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Fig.2 Percentage changes of habitat quality at different levels in Tianjin from 2000 to 2018
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T ITON PR RN T DX 38 P9 8 K AR 3 2 B

R4 RPMBZRETRERFEE LA

Table 4 Proportion of protected areas covering high—quality areas in Tianjin

Ay BB (0.8—1) 85 (0.6—0.8) G i i B (0.8—1) 55 (0.6—0.8)
Year Higher(0.8—1) High(0.6—0.8) Year Higher(0.8—1) High(0.6—0.8)
2000 16.56% 7.54% 2015 71.35% 29.73%
2005 76.71% 19.02% 2018 67.02% 24.60%
2010 76.52% 26.01%
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Fig.3 Habitat quality grade of Tianjin from 2000 to 2018 and the changes of habitat quality
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Fig.4 Changes of average habitat quality in protected areas in different years
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Table 5 Average value and change characteristic of habitat quality inside and outside nature reserves

— i 2005—2018

Average habitat quality 005 2010 2015 2018 AL AL/ %
Variation Change Rate

X Inside areas 0.711 0.697 0.695 0.720 0.009 2.95

X4} 0—5 km) Outside areas 0.534 0.498 0.492 0.496 -0.038 -6.88

HABIX I8 Other areas 0.359 0.327 0.315 0.332 -0.026 -7.35

4 e
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