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Dynamic Study of Urban Landscape Pattern Indices in Zhaotong City Based on Fragstats4
Xue Gong
Yunnan Normal University

[Abstract] To reveal the dynamic changes and ecological responses of Zhaotong City's landscape pattern during
urbanization, this study utilized 2010 and 2020 GlobalLand30 global land cover data processed with ArcGIS 10.7.
Employing Fragstats4 software, core landscape pattern indices were selected at both the patch type and landscape
levels to conduct quantitative analysis of Zhaotong's landscape pattern changes. Targeted landscape ecological
optimization strategies were subsequently proposed. Results indicate: Between 2010 and 2020, Zhaotong City
experienced reductions in cultivated land (2.32%), forest land (0.51%), grassland (1.41%), shrubland (5.02%), and
wetland (73.00%). Conversely, water bodies and artificial surfaces increased significantly, with growth rates
reaching 189.68% and 326.29%, respectively. At the patch type level, farmland fragmentation intensified, while
water body connectivity and aggregation improved. Artificial surface patches exhibited significant irregularity
with slightly increased aggregation, and wetlands suffered the most severe degradation. At the landscape level,
the overall landscape pattern remained largely stable, but issues such as declining connectivity of dominant
patches and pronounced irregular patch shapes emerged. The study concludes that urbanization in Zhaotong
City has significantly disrupted regional landscape ecology. Urgent measures are needed—including scientific
land—use planning, ecological network construction, and wetland conservation—to achieve synergistic
advancement of urban development and landscape ecological protection.

[Key words] landscape pattern; landscape index; land use; dynamic change; Zhaotong City; Fragstats4
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