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Abstract: Land use change caused by economic development and population agglomeration has a significant impact on the
ecological environment of a region. Habitat quality assessment can reflect the status of regional biodiversity to a certain
extent. Analyzing the relationship between regional habitat quality and socio-economic and population density can provide
scientific basis for regionally ecological security and sustainable development. In this study, the InVEST model was used to
analyze the spatial and temporal evolution characteristics of habitat quality using four phases of land use data in the
Guangdong-Hong Kong-Macao Greater Bay Area in 2005, 2010, 2015 and 2018. The study combined the data of socio-
economic and population density to explore the trade-off relationship between urban development and habitat quality in

various regions, and predicted the habitat quality of the Bay Area in 2030 under different scenarios. The results show that:
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(1) from 2005 to 2018, the overall habitat quality of the Guangdong-Hong Kong-Macao Greater Bay Area decreased year by
year, indicating a ring-shaped distribution with a low central and high surrounding area. (2) The habitat quality of nine
cities in the Pearl River Delta has a weakly negative correlation with total regional GDP, a medium positive correlation with
the output value of the primary industry, a medium negative correlation with the output value of the secondary industry, and
a weakly positive correlation with the output value of the tertiary industry. (3) There is a large imbalance between habitat
quality and population density in the Guangdong-Hong Kong-Macao Greater Bay Area. The main spaces are two types: high
habitat quality—Ilow population density, low habitat quality—high population density. (4) Through space control zoning, it
is predicted that the average habitat quality of the Greater Bay Area will increase by 0. 04 to 0. 599 under the planned

protection of the Greater Bay Area in 2030.

Key Words: habitat quality; Guangdong-Hong Kong-Macao Greater Bay Area; InVEST Model; CA-Markov Model;

population spatial distribution; GDP
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Fig.1 Administrative boundary and elevation map of Guangdong-Hong Kong-Macao Greater Bay Area
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Table 1 Threat sources and their maximum threat distances, weights, and attenuation types

LG R IR km L TR
Stress Parameters Maximum influence distance/km Weight Way of decline
KM Paddy field 8 0.6 Rtk
4 Upland field 8 0.6 o
IR4E A Urban land 10 0.9 e
AR JE B A5 Rural settlement 8 0.8 Fepy
HoAth 22 15 HIH Construction land 10 1 o
b Sand 10 0.3 JER
1+ H1 Bare ground 5 0.2 cor

x2 £REFERENTEBEBRAENGRER

Table 2 Habitat suitability and relative sensitivity to different threat sources

sy M S RO RHES Egi— - Wt
Sutability L ddy Upland Utban Rural stmuction Sand Bare
field field land settlement land ground
1 /K Paddy field 0 0 0 0 0 0 0 0
2 FJb Upland field 0 0 0 0 0 0 0 0
3 HM Forest 1 0.6 0.6 0.8 0.7 0.9 0.4 0.3
4 HEAM Shrubbery 1 0.6 0.6 0.8 0.7 0.8 0.2 0.2
5 Bk Sparse woodland 1 0.5 0.5 0.8 0.7 0.8 0.1 0.1
6 LB Other woodland 0.6 0.4 0.4 0.7 0.6 0.7 0.1 0.1
7 i Grassland 1 0.3 0.3 1 0.8 1 0.3 0.3
8 AR WA Rivers, lakes 1 0.8 0.7 0.9 1 0.9 0.2 0.2
9 JKFEHHE Reservoir 1 0.3 0.3 0.5 0.5 0.5 0.2 0.2
10 Wik Wi Tidal flat 1 0.6 0.6 0.7 0.65 0.8 0.4 0.4
11 AR Urban land 0 0 0 0 0 0 0 0
12 4K Rural settlement 0 0 0 0 0 0 0 0
13 HAEEHH Construction land 0 0 0 0 0 0 0 0
14 il Sand 0 0 0 0 0 0 0 0
15 JHFH Wetlands 1 0.7 0.6 0.4 0.4 0.3 0.1 0.1
16 #tH Bare ground 0 0 0 0 0 0 0 0
17 V¥ Ocean 1 0.2 0.2 0.6 0.5 0.5 0.1 0.1
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TR [ — R B SRR IS

2) IBFSEIX 2015—2018 4+ 1 ) FH 2R UG RS AR A B4 Sy LAtk K 2018 AR Sy = Hbu ) F50I0 1) 2 4 ek
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FIFHAEA

FAFFE R FH Kappa 2 5506H 0780 -t ) FE 5000 (1) o8 M 0 TR 39, kappa 28 IR — b ik 43268 8 (10 4,
o, 0] T B A 5 BRI IDRISI #0419 CROSSTAB #H 52 i, RIS EI 2015—2018 45 + Hi |
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Fig.2 Distribution of land use in Guangdong-Hong Kong-Macao Greater Bay Area from 2005 to 2018
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Fig.3 Changes in the area of various regions in Guangdong, Hong Kong and Macau Greater Bay Area from 2005 to 2018
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Fig.4 Habitat quality distribution of Guangdong-Hong Kong-Macao Greater Bay Area from 2005 to 2018
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Fig.5 Guangdong-Hong Kong-Macao Greater Bay Area GDP Comparison in 2018
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Fig.6 Comparison of Habitat Quality in Guangdong, Hong Kong and Macau Greater Bay Area in 2018

SRRSO ERE TR BEON M VRYI AT GDP T R 3 452 Wb LLUR T /L8 it h GDP 2
2005—2018 AFAC 5 X P P R ZAQ ALK, FEIX R0 SR i o A 3RS , B B
FRg 2 2 AR ) (ELR PR BB 4P RIS B SN 15 P B0 25 2 B (8 GDP T, S A I
A8 A L A B - GDP (7R B AR P 47K MR LRI F B HLAE 10K T 00
SRR 3 1 | o T AT S A 5 1 IR

x3 GDP 5EEREXXNSHR

Table 3 Cross-analysis of GDP and habitat quality
A= 5% 5 & Habitat qualit

& High # Medium 1K Low
GDP 15 High R TGN /
' Medium / / IR5E/ kil
1% Low Bep/ B TLI)/ BRifE/ R Frl

ARASER R 15
I RAEST R - A DB
ARASER -1\ 1B
Gk S YNEE: ;4
W AR A DR
iR S YNEE: S
[ WS g INEE: S
TR A 5 B - e A 1
L S YNEE )

Fr4

7 BERRZRAOZESEEREEZMSHN
Fig.7 Overlay analysis of population density and habitat quality in the Guangdong-Hong Kong-Macao Greater Bay Area
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Fig.9 Habitat quality changes of Guangdong-Hong Kong-Macao Greater Bay Area under different scenarios
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