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Spatiotemporal evolution and driving factors of vegetation coverage in
the Qingjiang Estuary of Yueqing Bay from 2003 to 2024

ZHU Wei', GUO Hongying', TAN Qingbi', LUO Yongjun?, NIU Lixia'

(1. School of Ocean Engineering and Technology, Sun Yat-sen University, Zhuhai 510982, Guangdong, China;
2. Zhejiang Guangchuan Engineering Consulting Co., Ltd., Hangzhou 310020, Zhejiang, China)

Abstract: [Objective] Yueqing Bay is a typical ecologically sensitive area, harboring the northernmost large-
scale mangrove (Rhizophorceae) forests in China. This study aims to investigate the evolution of fractional
vegetation cover (F) in this region over the past 22 years and their relationship with climatic factors, which can
guide habitat restoration and ecological seawall construction, and provide references for similar areas in dealing
with biological invasions and ecological risk management. [Method] Based on Landsat data from 2003 to
2024 and combined with the normalized difference vegetation index (NDVI), the spatiotemporal variation of
vegetation coverage and its driving factors were analyzed using the pixel dichotomy model, Theil-Sen Mediam
and correlation analysis. [Result] The overall F in the Qingjiang Estuary exhibited a fluctuating growth trend
over the past 22 years, rising from 0.601 in 2003 to 0.694 in 2024, with an annual average growth rate of 0.008.
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The spatial distribution of different vegetation coverage levels exhibited significant area transitions. The
combined area proportion of low and medium-low F zones significantly decreased from 30.33% to 11.17%,
while that of medium and medium-high F zones exhibited a significant increase, from 27.93% to 54.54%. The
annual mean maximum temperature, annual mean minimum temperature, annual precipitation, and annual
number of precipitation days all exerted negative effects on F. [Conclusion] From 2003 to 2024, the
vegetation coverage level and its spatial pattern in the Qingjiang Estuary demonstrates a positive development
trend. The annual mean minimum temperature has the most significant negative impact on F' among all the
influencing factors. As a region subject to intensive human activities, it has undergone a transition from
destruction to restoration. Mangrove rehabilitation, tidal flat management, the eradication of invasive species,
and other projects led by man are the key factors driving the increase in vegetation coverage. [Ch, 3 fig. 2 tab.
40 ref.]

Key words: fractional vegetation cover; mangrove; spatiotemporal change; driving factor; the Qingjiang

Estuary of Yueqing Bay
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Figure 1  Average fractional vegetation cover value and Theil-Sen Median trends of fractional vegetation cover from 2003 to 2024
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Figure 3 Temporal variations in temperature, precipitation, and humidity in Yueqing from 2019 to 2024
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