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Comparative analysis of spatial and temporal variation and trend of landscape

pattern evolution between Shenzhen and Hong Kong from 2000 to 2030
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Abstract; Shenzhen and Hong Kong, with similar natural and climatic conditions but significantly different socio—economic
systems, provide an important window for the institutional exploration and economic construction in China. The evolution
pattern and development trend of the landscape pattern of the two cities will profoundly influence the ecological civilization
construction process in the Guangdong-Hong Kong-Macao Greater Bay Area. Based on three phases of historical land cover
data of Shenzhen and Hong Kong in the past 20 years, this study applied CA-Markov model to predict the landscape types in
2030, compared the spatial and temporal divergence characteristics of landscape patterns in Shenzhen and Hong Kong by
using geographic information mapping and landscape pattern index, and explored the similarities and differences of driving
mechanisms of landscape pattern changes in Shenzhen and Hong Kong by using Geodetector and logistic regression model.
The results showed that: 1) From 2000 to 2030, the landscape patterns of Shenzhen and Hong Kong would significantly

change with frequent transitions in each landscape type. The area of artificial landscapes in Shenzhen would increase
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continuously while that of Hong Kong showed a trend of first decreasing and then increasing. 2) The artificial landscapes
and forestland would be the dominant landscape types in Shenzhen and Hong Kong. The shape of the landscape would tend
to be simpler, with a higher diversity and a more fragmented character in Shenzhen than in Hong Kong. 3) The level of
economic development characterized by nighttime lighting had a strong influence on the expansion of artificial surface in both
locations. Under the combined effect of various factors such as policy, socio-economic level and naturally geographical

conditions, the future landscape development of the two cities tends to be similar while reserving differences.

Key Words: landscape pattern change; driving mechanism; comparative study; Shenzhen; Hong Kong
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Table 1 Data sources
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Data type Data/Parameters Year Resolution Source
FREER Basic data 7 6 A 2000/2010/2020 30m http : //www.globallandcover. com/

(S ie 2015 — hitp://www.resdc.cn/
HEAWHE NEEE(X) 2015 1km https : //www.satpalda.com/product/ landscan/
Socio-economic factors RIEST HCAHE (X,) 2015 1km https ://doi.org/10.7910/DVN/YGIVCD
AKER Natural factors DEM(X3) 2009 30m ASTERGDEMV2

B (X,) 2009 30m H DEM HHE15k
SAERE Climate factors AR 2R (X 5) 2015 1km https ://www.resdc.cn/

AP HREAK (Xq) 2015 1km https : //www.resdc.cn/
X% Locational factors B BBR BRI B (X ) 2015 — https ://www.webmap.cn

PR EEAPEIEE (X,) 2015 — https ://www.webmap.cn

PR PR R BERS (X,) 2015 — https ://www.webmap.cn
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Fig.6 Landscape pattern index for the level of patch types in Shenzhen and Hong Kong from 2000 to 2030
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Fig.7 Landscape pattern index for landscape levels in Shenzhen and Hong Kong from 2000 to 2030
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Table 3 Driving forces of evolution of main landscape types in Shenzhen and Hong Kong

PISES N 2

X ¥ W M i TR b, pivkii) Water Artificial HE
Prefecture Factors Farmland Forestland Grassland Shrubland Wetland . Other land
bodies surface
I X, -0.53** -0.04 -0.48 *** 0.00 — -0.16 0.14*** 0.24
X, -2.00*** -0.25***  -0.37*** -0.97 *** — -0.83"*"  0.84"*" -0.93
X, -0.47 0.22***  -0.02 0.05 — -0.42***  -0.58**" -1.00
Xy -0.33" 0.28***  0.14*** 0.31*** — -0.91*** -0.33*** -0.20
X 1.09 *** 0.37***  0.02 -0.05 — -0.70***  -0.56"*" 1.30
X -0.83" -0.13 -0.80*** -0.45 — -0.07 1.06 %" -0.48
X, -0.07 -0.09 -0.09 -1.03 "~ — -0.47***  0.08 2337
Xy -0.60*** -0.03 0.06 1.03*** — 0.31**  -0.06 -2.08"
X, -0.31 0.34* -0.71*** 0.15 — -0.43 0.26' 2.39
B —4.52"** -1.73** -2.527*" -3.55*** — -3.60***  0.36*" -9.10***
PH 0.00 0.00 0.00 0.00 — 0.00 0.00 0.00
ROC fii 0.84 0.69 0.68 0.87 — 0.75 0.80 0.97
s X, -0.51"* 0.00 0.03 -0.76** -2.98 -0.46’ 0.06 0.77 %"
X, -0.46 " -0.05 -0.03 -0.31 -10.25' -0.09 0.27*** -1.46"*"
X3 -0.14 0.27***  0.38**" 0.30 -61.12 -0.31 -0.74*** -16.93 """
X, -0.41*" 0.12* 0.33** 0.60 " -9.56 -0.67*  -0.35**" 0.81"
X -0.36 -0.02 0.16 1.13*** 1.39 0.79' -0.38 """ -0.83**
Xs 3.67* -0.61 —4.42 %% 8.07*** -9.03 4717 -3.26%*" 3.73**
X, —2.75*** 0.13 1.90 *** -3.10*** 3.08 -3.17***  0.00 0.24
Xq 5.44%** -1.18* —4.02%** 8.85 """ -13.99 675" -2.26""* 269"
Xy -1.11" 0.15 -0.33 0.37 2.54 -2.13""  -1.67**" 2.09 "
Bt -3.80 """ -0.27***  -2.52%* -3.52"" -60.02 -4.66***  —1.11**" -12.79***
P1E 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
ROC i 0.81 0.65 0.80 0.84 1.00 0.81 0.73 0.96

% FERASHE P<0.000; * * 7R P<0.01; * 7R P<0.05;'F/R P<0.1
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