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Spatial and temporal changes of vegetation index and their response to
temperature and precipitation in the Tibetan Plateau
based on GIMMS NDVI

WANG Tao, ZHAO Yuanzhen, WANG Hui, CAO Yanan”, PENG Jing, CAO Yanan®
(College of Geomatics, Xi’ an University of Science and Technology, Xi’ an 710054, China)

Abstract: The vegetation ecosystem on the Tibetan Plateau is vulnerable under global and regional climate
changes. It is an ideal place to study the response of terrestrial vegetation ecosystems to global climate change.
Based on GIMMS NDVI, temperature and precipitation, and vegetation type data, the linear regression equa-
tion, correlation coefficient, partial correlation coefficient and #-test method were used to analyze the temporal
and spatial variations of NDVI and their responses to the variations of temperature and precipitation on the pla-
teau from 1982 to 2015. The result showed that: (1) The temporal change process of NDVI in the plateau from
1982 to 2015 showed an insignificant increase process, while the spatial change process was increased signifi-
cantly, accounting for 63. 26% of the total area, mainly in the north, west and south of the plateau, such as the
west and north of Qinghai Province, southern Xinjiang Region, western and southern Tibet. A significant reduc-
tion was concentrated in the southeast, such as the eastern part of Tibet, the southern part of Qinghai Province,
the western part of Sichuan Province and the border areas of the three provinces (region) , accounting for only
3.45% of the total area; (2) The average NDVI of the main vegetation types on the plateau were broad-leaved
forest > coniferous forest > shrub > meadow > alpine vegetation > grassland >semi-desert, in which NDVI of
grassland, alpine vegetation and semi-desert vegetation having a significant linear increase, while the NDVI of
shrub, coniferous and broad-leaved forest vegetation having less significant reduction; (3) The spatial distribu-
tion of NDVI and temperature correlation coefficient on the plateau was north-south, with the characteristics of
latitude and zonal. The significant positive correlation was distributed in the central and northern part of the pla-
teau, while the significant negative correlation was distributed in the central and southern part of the plateau.
The correlation coefficients between NDVI and precipitation distributed in an east-west direction with dry zonal
characteristics, and a significant positive correlation distributed in the middle of the plateau, while the signifi-
cant positive correlation distributed in the east and west sides of the plateau. The following conclusion can be
drawn that the NDVT in poor hydro-thermal condition in the northern part of the plateau had increased significant-
ly from 1982 to 2015, but had a significant reduction in the areas with sufficient hydro-thermal conditions. Fur-
ther research on the NDVI and their response to climate change in different vegetation regions will help to under-
stand the regional differences in global climate change and scientifically formulate vegetation ecological protec-
tion policies.

Key words: normalized difference vegetation index; climate change; vegetation type; correlation relationship;
Tibetan Plateau
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