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Analysis of spatiotemporal changes and driving factors of
vegetation in Guizhou Province based on KNDVI

Wu Guangxia"?, Liu Suihua'?, Deng Lingling*, Liu Bingqing"*, Song Shanhai’
(1.College of Geography and Environmental Science, Guizhou Normal University, Guiyang 550025, China;
2.Key Laboratory of Remote Sensing Application for Mountain Resources and Environment, Guizhou Normal University,
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Abstract: [Objective] To reveal the spatiotemporal dynamic changes of vegetation in Guizhou Province, and
explore the influence mechanism of different driving factors and their interactions on vegetation. The study aims to
provide a scientific basis for local ecological environment protection and sustainable development. [ Methods] The
Kernel Normalized Difference Vegetation Index (KNDVD from 2001 to 2023 was calculated using MODIS
(MOD13Q1) data obtained by Google Earth Engine (GEE). The pattern of vegetation change in Guizhou
Province was analyzed by TS trend analysis and Mann-Kendall (MK) test. Natural factors such as temperature,
precipitation, elevation, slope and aspect, along with anthropogenic factors such as land use type and population
density, were selected as the influencing factors of vegetation change in the study area. These factors were
analyzed using partial correlation and geographic detector. [ Results] From 2001 to 2023, the vegetation coverage

in Guizhou Province showed an increasing trend, with an increase rate of 0.002 8/a. The average KNDVTI value in
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the study area over the 23 years was 0.54, with the annual average ranging from 0.02 to 0.68. The vegetation
coverage showed a pattern of being higher in the southeast and lower in the southwest. The area of vegetation
improvement accounted for 83.8% , while the area of vegetation degradation accounted for 9.76%. The vegetation
in the central part of the study area was significantly or extremely significantly degraded, and the vegetation in the
northwest, southwest and northeast was significantly or extremely significantly improved. Temperature and
precipitation were positively correlated with KNDVI, while population density was negatively correlated with
KNDVI. Among the single factors, land use has the strongest explanatory power for KNDVI, and the interaction
between land use and population density is the strongest. [Conclusion] During the study period, overall
vegetation in Guizhou Province was generally improved, with land use being the leading factor driving KNDVI
spatial differentiation in Guizhou Province. The explanatory power of multiple factor interactions surpassed that of

single factors in explaining KNDVI changes. Anthropogenic factors have the most significant influence on

vegetation changes in Guizhou, followed by climate factors and topographic factors.

Keywords: KNDVI; vegetation; spatiotemporal changes; driving factors; Guizhou Province
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Fig. 9 Explanatory power of influencing factors
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