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Fig.1 Location of the Shaying River Basin
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Fig.2 Land cover classification of the Shaying River Basin
in 2023
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Fig.10 Detrending and residual correlation between NDVI and temperature, precipitation in the Shaying River Basin
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Spatiotemporal Variation of Vegetation in the Shaying River Basin and Its

Response to Meteorological Factors

GAO Xin, YAN Hui, LI Jingzhong, ZHANG Pengfei, XU Shuna

(College of Geography and Geomatics, Xuchang University, Xuchang, 461000, Henan, China)

Abstract: [Objective] This study aims to analyze vegetation changes and their responses to meteorological factors in the
Shaying River Basin, and explore the spatial differentiation laws of regional vegetation coupling with hydrothermal
conditions, so as to provide a theoretical basis for vegetation restoration and protection as well as scientific agricultural
management in the basin. [Methods] Based on satellite remote sensing NDVI products, meteorological and land use raster
data, harmonic regression and correlation analysis methods were adopted to analyze the spatio-temporal variation
characteristics of vegetation in the Shaying River Basin at different scales from 2000 to 2024, and to study the differences in
multi-scale responses of basin vegetation to meteorological factors during the growing season and the time lag effect. [ Results]
(1) The Shaying River Basin is dominated by crop vegetation, supplemented by shallow hills and mountain vegetation, with
a pattern of high in the southwest and central-eastern regions and low in the northwest. (2) Compared with the univariate
linear regression method, the harmonic regression method can effectively improve the pass rate of the significance test for
trend estimation. (3) The correlation between basin vegetation and temperature is dominated by short-term behavior,
supplemented by long-term trend, while the correlation with precipitation is dominated only by short-term behavior. (4) The
time lag of watershed vegetation in response to meteorological factors exhibits significant spatial heterogeneity. The time lag
for temperature across the entire region ranges from 0 to 1 month. For precipitation, mountainous and hilly areas show a time
lag of 0 to 2 months, the central plains have a time lag of 0 to 1 month, and the eastern plains show no time lag. [ Conclusion]
In the Shaying River Basin, the vegetation coverage of agricultural and forestry land has increased significantly, and the
growth trend is consistent with the rise in temperature. The real-time and lagged responses of vegetation to meteorological
factors are closely related to factors such as the basin’s topography and geomorphology, agricultural management measures,
and vegetation type composition. In the future, field observations will be further combined with multi-source remote sensing
data to deeply explore the internal mechanisms of different vegetation types responding to meteorological factors, so as to
provide more scientific decision-making basis for precise restoration of the basin ecosystem, sustainable agricultural
development and climate change adaptation.

Keywords: Harmonic regression; Vegetation; Shaying River Basin; Temperature; Precipitation



