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Abstract

Mangroves are crucial wetland ecosystems in tropical and subtropical coastal zones, playing indis-
pensable ecological roles in windbreak, wave attenuation, carbon sequestration, and biodiversity
conservation. The Leizhou Peninsula hosts China’s largest national-level mangrove nature reserve,
making it one of the most abundant mangrove resource areas in the country. Based on high-resolu-
tion mangrove distribution data from 2019, 2021, and 2023, this study systematically analyzes the
spatiotemporal evolution characteristics of mangroves in the Leizhou Peninsula using methods
such as area statistics, spatial change detection, and landscape pattern analysis. The findings reveal:
From 2019 to 2023, the total mangrove area in the Leizhou Peninsula increased from 4342.21 hec-
tares to 5085.08 hectares, with a cumulative net gain of 742.87 hectares—a 17.11% rise, indicating
sustained growth. Spatially, Mazhang District exhibited the most pronounced expansion, account-
ing for 30.30% of the city’s total increase. New patches predominantly formed along the shores of
major rivers and tidal creeks, closely adjacent to water bodies, while disappearing patches were
relatively scattered and located in peripheral areas far from major water systems. In terms of land-
scape patterns, the number of patches decreased from 2959 to 2836, while the average patch area
expanded from 1.47 hectares to 1.79 hectares, indicating reduced fragmentation and a clear trend
toward patch merging and integration. This study reveals the evolutionary characteristics of man-
groves in the Leizhou Peninsula—“continuous area expansion, spatial extension along water sys-
tems, and optimized landscape patterns”—providing scientific insights for regional mangrove re-
source monitoring, conservation and restoration effectiveness evaluation, and coastal zone spatial
planning.
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Figure 1. Study area location and mangrove distribution
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Table 1. Landscape pattern index and corresponding calculation formula
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Table 2. Changes in mangrove area of Leizhou Peninsula (Unit: ha)
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BRYL T 1029.39 1094.56 1123.21
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R 307.88 348.51 375.5
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B 515.02 556.96 576.48
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Figure 2. Dynamic changes of mangroves in Leizhou Peninsula from 2019 to 2021
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Figure 3. Dynamic changes of mangroves in Leizhou Peninsula from 2021 to 2023
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Table 3. Mangrove landscape pattern indices in Leizhou Peninsula
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