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Driving Mechanism of the Spatlotemporal Evolution of Vegetatlon in the Yellow Rlver

Basin from 2000 to 2020 N/ &8 ip &y &
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Abstriét Tbe NDVI (normahzed difference vegetation index’) was used as the vegetatmn coverage index. Based on the NDVI andweather data from 2000 to 2020, the
characterlstlcs of the spatiotémpordl evolution and the driving mechdrism of ¥ \egetaﬁ‘on were investigated by using correlation analysis, the Theil-Sen estimator, the Mann-

¥

Kendal methqd and multivariate residual trend analysis. The results showed that the growing season average NDVI in the Yellow River basin was a fluctuating upward trend
of 0. 005 al-'f from 2000 to 2020. Areas with significantly improved vegetation in the basin were mainly distributed in the Qinling Mountains, the Northern Shaanxi Plateau,
and the Lvliang Mountains in the midstream. The average value of the partial correlation coefficient between the growing season average NDVI and rainfall in the Yellow River
basin was 0. 57, and the average value of the partial correlation coefficient between the growing season average NDVI and temperature was 0.49. The impact of rainfall on
vegetation was higher than that of temperature. The areas where human activities significantly improved vegetation growth were mainly distributed in the northern Shaanxi
Plateau, the Lvliang Mountains, and southern Ningxia. The areas where human activities inhibited vegetation growth were mainly distributed in cities with strong human
activities such as Yinchuan, Baotou, Xi'an, Luoyang, Zhengzhou, and Taiyuan. Human activities and climate change contributed to 72% and 28% of the vegetation change
in the Yellow River basin. Driven by human activities and climate change, the area where vegetation growth has improved in the Yellow River basin accounted for 96. 4% of
the basin area, of which the contribution rate of human activities greater than 80% of the area accounted for 34. 3% , which was mainly distributed in the middle and southeast
of the basin. The area with a contribution rate of climate change greater than 80% accounted for 4.2% , which was mainly distributed in the Sichuan-Tibet Plateau and
Longzhong Loess Plateau in the basin. The results of this research can provide scientific support for the ecological protection and high-quality development of the Yellow River
basin.

Key words: Yellow River basin; normalized difference vegetation index (NDVI) ; climate change; human activities; residuals analysis
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Fig. 1 Location and elevation of the Yellow River basin
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Table 1  Identification criteria and contribution calculations of the drivers of NDVI change
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Fig. 2 Interannual variation in growing season NDVI for upstream, midstream and downstream in the Yellow River basin from 2000 to 2020
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