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Abstract: In recent years, ecological land in the Guangdong-

#;ZLEH

Hong Kong-Macao Greater Bay Area (GBA) has continuous-

ly declined, leading to increased ecological risks. Analyzing
driving forces and simulating ecological land conversion proba-
bilities are essential for the sustainable development of the
GBA. This study develops a multidimensional feature set to
classify land use in the GBA for 1990, 2000, 2010, and
2020, analyzes spatiotemporal land use dynamics, and inte-

grates the geological detector model, an integrated ecological

SIAMER: #0755, B ki .

index, and binary logistic regression to identify the driving
forces and conversion probability of ecological land. Results
indicate: forest, farmland, grassland, and water areas in the
GBA have continuously decreased, while construction land
has expanded persistently. Farmland represents the largest
outflow category, with construction land receiving the most in-
flow; Elevation, minimum distance to construction land, eco-
logical control lines, GDP density, population density, and
road density are the primary drivers of ecological land conver-
sion in the GBA, with minimum distance to construction land
and ecological control lines exerting the strongest influence;
Ecological land in Dongguan City, Foshan City, Guangzhou
City, and the northern part of the Hong Kong Special Admin-
istrative Region faces high conversion risks.

Key words: ecological land change; driving force; GEE;
geological detector; binary logistic regression; Guangdong-
Hong Kong-Macao Bay Area (GBA)
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Tab.3 Land Use Classification Accuracy and Kappa

Coefficient for Each Year

= 5
= wie ;;f;/’\f Kappa £ 4
1990 Landsat 5TM 1% 95.30 0.94
2000 Landsat 5TM 1% 93.21 0.91
2010 Landsat 5TM 1% 92.92 0.91
2020 Landsat SOLI 1% 93. 46 0.91
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Fig.2 Analysis of Land Use Change Patterns
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Tab.4 Factor Detection Results

miH  HE®m ESE GDP AH

2 B
LT wek  owmE W

q 0.13 0.33 0.08 0.26 0.20 0.10

p EEE sk sk EEE R sk

sl p<<0. 001,



5 51 &5 5 )

Bh 95 5245 - 1990— 2020 45 B IS XA 25 FH i 23 3l 245 K 3R 5 ) 53 #r 143

Y
2l
o
k>
B
an

PR
S 3

W5 R ey . Ao

g L i Ak
3 L TP - - i
Q W, e .
freyd

& " e
29

BELEN
SEREE |
SR

3 ERBERERETRERS
Fig.3 Ecological Security Pattern of the GBA
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Tab.5 Binary Logistic Regression Results

ZH i ArER2ZE Waldgiit® pfi
(g —0.39 0.06 —6.05 ok
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I8 [ B 0.20 0.03 6.08 Kok
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UNEE:) S 0.64 0.09 7.27 Kk
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Fig.4 Probability of Ecological L.and Conversion in
the GBA
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Tab.6 Analysis of Driving Forces Across
Different Regions
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