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Analysis on the Characteristics of the Spatiotemporal Change in Vegetation

Coverage on the Loess Plateau Using the Google Earth Engine
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Jiaozuo 454000, China; 2.Yellow River Conservancy Commission s Yellow River Institute of Hydraulic Research ,

Zhengzhou 450003, China ; 3.Heihe Water Resources and Ecological Protection Research Center s Lanzhou 730030, China)

Abstract:[ Objective ] This study aims to explore the vegetation cover change and its response of climate
factors for coping with global climate change and promoting the ecological protection and high-quality devel-
opment of the Loess Plateau. [ Methods ] Based on NDVI, temperature and precipitation data of the Loess
Plateau from 2001 to 2020, pixel dichotomy, linear regression and time lag partial correlation analysis models
were used to characterize the vegetation cover change on the Loess Plateau and its response mechanism to
climate factors. [ Results | The annual vegetation coverage in the Loess Plateau had increased at a rate of
0.076/decade in past two decades with a predominantly significant spatial distribution of pronounced growth.
The areas of vegetation cover that fluctuated greatly accounted for 38.29% of the whole area. The relation-
ship between monthly vegetation cover, temperature and precipitation on the Loess Plateau was significantly
positive correlation, and precipitation was the main factor affecting vegetation change. The lag time of vege-

tation response to precipitation was mainly 3 months, and the lag time of vegetation response to temperature
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existed spatial differences between southeast (0~1 month) and northwest (2~3 months). [ Conclusion ] The

vegetation changes in the Loess Plateau were primarily influenced by precipitation. Over the course of 20

years, there had been a favorable recovery of vegetation. However, there were significant fluctuations in this

change. Future efforts should continue to focus on ecological conservation work in order to ensure the consol-

idation of these improvements.

Keywords: vegetation coverage; Google Earth Engine; lagged correlations; climate change; Loess Plateau
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Fig. 1 Map of spatial distribution of elevation and land cover types in the Loess Plateau
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Table 1 Average values and variation rates of annual

temperature and precipitation in different geographical

zones of the Loess Plateau
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Fig. 2 Map of spatial distribution of average annual temperature and precipitation in the Loess Plateau
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Fig. 5 Trend of vegetation coverage change and coefficient of variation in the Loess Plateau
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vegetation coverage with precipitation in the Loess Plateau
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Fig. 7 Maximum lagged correlation coefficient and time lags between monthly

vegetation coverage with temperature in the Loess Plateau
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