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Spatiotemporal variations in fractional vegetation cover and their driving
factors in Guangdong-Hong Kong-Macao Greater Bay Area
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Abstract: [Objective] This study systematically reveals the spatiotemporal evolution characteristics of fractional
vegetation cover (FVC) and its driving factors in the Guangdong-Hong Kong-Macao Greater Bay Area, thereby
providing a scientific basis for regional ecological environment management and sustainable development.
[Methods] Based on the Google Earth Engine (GEE) platform, the MODIS MOD13Q1 dataset was used, and
the pixel-based binary model was employed to retrieve FVC during the growing seasons (April to September each
year) from 2000 to 2023. Combining Theil-Sen median trend analysis, Mann-Kendall tests, coefficient of
variation (CV) , and spatial autocorrelation analysis, this study analyzed the spatiotemporal variation
characteristics of FVC. Additionally, based on the Light Gradient Boosting Machine (LightGBM) model and the
Shapley Additive Explanations (SHAP) method, the primary driving factors and their threshold effects were
explored. [Results] (1) From 2000 to 2023, the multi-year average FVC during the growing season in the

Guangdong-Hong Kong-Macao Greater Bay Area was 0.67, with an overall significant upward trend (annual

Y785 B #3: 2026-01-23 f&E A #8:2026-01-30 #% HH:2026-02-11

BREIRE : [E 5K F SRR 4 0 H T ]I FERE T B2 2k T A3 RO 1 2 TR R R O AR 7 (52078389)

F—EE RBEC1992—) , 20, P RGN B H AR BF5E 5 n) B3R 2 BRI . E-mail: 2024282090105@whu.edu.cn

BEMEE AKI964— , 5 i N 4, 80, TN FET IS M58 2 %8 . E-mail: qmzhan@whu.edu.cn
https://stbeyj.publish.founderss.cn



55 6 4 (SRR N GNUIES ki E NG S Y TR 325

growth rate of 0.001 1/a, p <C 0.05). The spatial distribution pattern was characterized by “low in the central
region and high in the peripheral areas”. The FVC variation trends were predominantly improving (55.8%) ,
among which 22.8% of the region reached a significantly improved level. (2) Land surface temperature,
population density, and land use type were the primary driving factors affecting FVC. Among them, land surface
temperature had the highest average SHAP value ( =>0.06) , and the average SHAP values of population density
and land use type both exceeded 0.05, with a cumulative contribution rate of 54.23%. After land surface
temperature and population density exceeded the thresholds of 18.14 °C and 4 119.26 people/km?, respectively,
their positive promoting effects on FVC gradually weakened and turned into negative inhibitory effects.
[ Conclusion ] Over the past 24 years, the evolution of FVC in the Guangdong-Hong Kong-Macao Greater Bay
Area has exhibited significant spatial heterogeneity and nonlinear driving characteristics. The thermal environment
and human activities are the core constraints restricting regional vegetation growth.

Keywords: fractional vegetation cover (FVC) ; Guangdong-Hong Kong-Macao Greater Bay Area; driving

factors; spatial autocorrelation; machine learning
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Fig. 1 Interannual variation trend of average FVC during
growing season in Greater Bay Area (2000—2023)
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Fig. 2 Spatial distribution of average FVC and coefficient of variation during growing season in Greater Bay Area (2000—2023)
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Fig.3 Spatial distribution of FVC variation trends and significance during growing season in Greater Bay Area (2000—2023)
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Fig. 4 Moran's I scatter plot and LISA cluster map of spatial autocorrelation of FVC in Greater Bay Area
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