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Abstract: Background, aim, and scope Depicting the spatial-temporal dynamics of vegetation coverage in the
Yellow River Basin and delineating the influences of climate change and human activities on the dynamics has
are of significant importance for understanding the surface earth systems in general and also for formulating
ecological protection plans of the Yellow River Basin in particular. This study uses GIMMS NDVI data from
1982—2015 and the MODIS NDVI data from 2000—2021 to explore the spatial and temporal characteristics
of vegetation covers in the Yellow River Basin for the period from 1982 to 2021 with an attempt to reveal the
influencing factors. Materials and methods Based on GIMMS NDVI and MODIS NDVI, this paper employs
several methods including maximum value composite, mean, Theil-Sen Median trend analysis and Mann-Kendall
test to analyze the spatial distribution and inter-annual and inter-month changes of the vegetation covers in the
Yellow River Basin. The influencing factors were explored through examining the correlations of the spatial and
temporal characteristics of the remotely-sensed vegetation covers with the climate factors (i.e., temperature and
precipitation) and human activities (e.g., land-use types and ecological protection methods) using binary linear
regression analysis and residual analysis and other methods. Results Our analytical results show that the multi-
year average NDVI values increased from the northwest to the southeast and that the annual mean values of
the vegetation covers fluctuate relatively greatly along an increasing trend with a growth rate of 0.019-(10a) .
Understandably, the monthly mean values showed a single-peak distribution pattern with August being the peak
time. Overall, 77.35% of the studied areas were characterized by exhibiting an increasing trend of vegetation
cover during the study period (i.e., 1982—2021). Our analytical results also show that the vegetation coverage of
the Yellow River Basin is affected by the combined effects of climate change and human activities with human
activities being more significant in the observed amelioration of vegetation cover. Discussion Compared with
previous studies, our analytical results show that the spatial-temporal distribution of vegetation coverage in the
Yellow River Basin is significantly different, and the overall vegetation coverage in the Yellow River Basin show
an increasing trend. Due to the joint effect of climate change and human activities, the vegetation coverage of
the Yellow River Basin increases from northwest to southeast, and human activities mainly promoted the growth
of vegetation coverage. However, there are still some areas with a downward trend of vegetation cover (e.g.,
some areas in the upper reaches of the Yellow River), which need to be strengthened management and protection
by relevant departments. Conclusions In brief, several conclusions can be drawn from this study. First, the
overall vegetation coverage showed an increasing trend during the study period. Second, the vegetation coverage
increased from the northwest to the southeast. Third, the observed changes in the vegetation coverage were
influenced by both climate and human factors with human factors being more significant. Recommendations
and perspectives 1t should be particularly pointed out that the vegetation in some areas of the Yellow River Basin
experienced deterioration under the background of overall amelioration in the entire basin and the areas need
management attention.

Key words: Yellow River Basin; GIMMS NDVI; MODIS NDVI; vegetation coverage; multiple linear regression

model; residual analysis
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Fig.2 Monthly (a) and annual (b) change of vegetation coverage in the Yellow River Basin during 1982—2021
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Tab. 1 Statistics on the trend area of vegetation coverage in the Yellow River Basin
AL Sen & E (f) @R (1Z)) A 5 L
Changing trends Sen trend degree (£) Trend testing (|Z]) Percentage of area/%

B3 I Ft  Significant increase >0 |Z|=2.58 62.33
i Tt Slight increase >0 1.96<|2]<2.58 15.02
AFEASIHIE.  No significant change >08{<0 >0or <0 |Z|<1.96 14.40
2iaE1k  Slight decrease <0 1.96<|7|<2.58 5.74

B #iBAL  Significant decrease <0 |Z|=2.58 2.51

2 MBS R (Sunetal, 2015)

Tab.2 Methods for assessing influence factors of vegetation cover changes (Sun et al, 2015)
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6: Shanxi Province; 7: Shandong Province; 8: Sichuan Province; 9: Henan Province.
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Fig. 5 Spatial distribution of climate and human activities impacts on vegetation restoration in the Yellow River Basin during
2001—2021
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