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Changes of NDVI and EVI and their responses to climatic variables in the Yellow

River Basin during the growing season of 2000—2018
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Abstract: The Yellow River Basin is located in the arid and semi-arid area of China, which ecological environment is
fragile. The researches about vegetation index changes and its response to climate factors were significant to the ecological
construction of the region. Based on the MODIS normalized difference vegetation index (NDVI) , enhanced vegetation index
(EVI) and meteorological data, we mainly used Maximum Value Composite (MVC) , trend analysis, and partial correlation
analysis to explore the characteristics of the spatio-temporal changes of vegetation cover and driving mechanism of climatic
factors in the Yellow River Basin from 2000 to 2018. At the same time, the differences between the NDVI and EVI reflected
variations of vegetation and their responses to climatic factors were discussed. Results showed that the temporal change rate
of NDVI and EVI in the Yellow River Basin increased at 0.059/10 a and 0.038/10 a, respectively. In terms of space, the
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main areas significantly improved, accounting for 77.13% and 75.27% of the area, respectively. Most of them were
distributed at 1000—1500 m elevations, and the middle reaches have improved well. The improvement rate of forest land
was higher than that in other areas. The degraded areas were relatively rare and mainly distributed in the northwestern Bayan
Qula Mountain, Xining City, Yinchuan City, Baotou City, Hohhot City, Taiyuan City, Xi'an City, the Guanzhong Basin
and the surrounding areas of Luoyang City. The degradation rate of construction land was higher compared with other areas.
During the growing season, the change of vegetation index ( VI) was positively correlated with air temperature and
precipitation, the lag time of air temperature in the VI was one month, while in precipitation the lag time were three months.
Among them, grassland showed the most significantly positive correlation. There was a negative correlation between radiation
and vegetation index, and the time lag was about 3 months, among which the most relevant area was in forest land. At the
significant level of 0.05, the precipitation and radiation driven the vegetation change during the growing season in the
Yellow River Basin. On the whole, precipitation had a great influence on the change of vegetation in this area. In terms of
temporal and spatial changes, the NDVI was more sensitive to vegetation change than EVI, and had a higher correlation

with precipitation and radiation in the Yellow River Basin.

Key Words:; the Yellow River Basin; vegetation index; climate factor; normalized difference vegetation index; enhanced

vegetation index
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Fig.2 Interannual variation of climatic factors and vegetation index during the growing season
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Table 1 Area proportion of trend change of NDVI and EVI of various land utilization in the Yellow River Basin from 2000 to 2018/ %
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. Stable . A . Stable . )
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Table 2 Correlation coefficients between NDVI, EVI and air temperature, precipitation and solar radiation
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LA = yE
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Monthly mean temperature
L[5
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Monthly cumulative precipitation
7. ié AEER
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Monthly mean radiation
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Fig.6 Spatial distribution of partial correlation coefficients between NDVI and EVI series and air temperature
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Fig.7 The area percentages and partial correlation coefficients of NDVI, EVI and air temperature that are significantly related to different

land utilization
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Fig.8 Spatial distribution of partial correlation coefficients between NDVI, EVI series and precipitation
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Fig.9 The area percentages and partial correlation coefficients of NDVI, EVI and precipitation that are significantly related to different

land utilization
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Table 3 Rules for driving factors of vegetation index change

IR g Rl R 2 Al 43 X AEN] Rules

Types of driving factors

TVI-T Tvi-p TVI-R TVI-TPR
SR FFK ALK SN Strong driven by temperature, precipitation and radiation L >4 05 1 >y 05 L >ty 05 F>Fy s
SRS S) Driven by temperature t >t s F>F, s
[%7K 3R 3] Driven by precipitation L >ty 05 F>F s
AR 5TIR Bl Driven by radiation L >lg0s F>F s
1@ %7K IR 3] Driven by temperature and precipitation L >l s t >ty 0s F>Fs
SR R ETIK SN Driven by temperature and radiation L >lg 05 L >lg0s F >Fqs
[k R 4T3R 3N Driven by precipitation and precipitation t >ty s t >ty s F>F,s
AR FEK R ST 559K 3l Weakly driven by temperature, precipitation and radiation L < s 1< tos L=< tos F>F s
S % E F 3R 3] Driven by non—climate factors F<Fs

ryiop FEBHRECS TR AN B ryrp AR RS FRR B RAT OC R B ryp_p  HUBCTR B0 586 A D0 AT 5 Z2 0 g - MBS LS UL
R AR RIS 0 A DG R B 5 1,05 1t FEIR 1Y 0.05 W MEACT- 5 F s F KEIR1Y 0.05 B F MK
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Fig.11 The area percentages and partial correlation coefficients of NDVI, EVI and radiation that are significantly related to different

land utilization
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Fig.12 Multiple correlation coefficients between NDVI, EVI series and meteorological variables and distribution zone of driving factors
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