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Analysis of Soil Temperature Variation Over the

Qinghai-Xizang Plateau from 2000 to 2016

YANG Nan, FAN Guang-zhou

School of Atmospheric Science/ Plateau Atmosphere and Environment Key Laboratory of Sichuan Province/

Joint Laboratory of Climate and Environment Change, Chengdu University of Information Technology . Chengdu 610225, China

Abstract: Based on GLDAS(Global Land Data Assimilation System) Noah v2. 1 land surface pattern data,
which has a high resolution (0. 25°X 0. 25°), the characteristics of soil temperature variations in Qinghai-
Xizang plateau were analyzed by using linear tendency estimation, T-test, correlation analysis and empiri-
cal orthogonal function decomposition. The results obtained were as follows. Soil temperature is affected
by topography and altitude, the average soil temperature in the plateau area being lower than that in its
surrounding areas, and lower in the north than in the south. In the northwest of the plateau, from the
Kunlun Mountains to Ali prefecture, there are —10 ‘C cold centers, and in the Qaidam basin, which is in
the northeastern part of the plateau, there exist 5 °C warm centers. Soil temperature spatial distribution is
similar to the average soil temperature in spring and autumn, and is highest in summer and lowest in win-
ter. EOF analysis of the first mode of soil temperature shows an obvious uniform temperature increasing
type in the whole region. The four layers of soil temperature rise year by year and their variation is very
similar. The trend was almost linear warming before 2005, and after 2005 the warming trend continued,
but with fluctuation. The spatial distribution of the trend coefficients shows that soil temperature of all the
4 layers are increasing and their spatial distribution is similar, the warming trend in the plateau area is
stronger than that in the surrounding areas, and is stronger in the western part of the plateau than in the
east part. As the depth increases, the warming trend decreases. The main spatial distribution characteris-
tics of soil temperature are explained by the 0—10 cm soil layer as the representative layer: soil tempera-
ture increases at a rate of 0. 1 to 0. 3 “C/10a in most areas of the plateau, and the largest warming center is
in the northern part of Ali prefecture, with an increasing rate of 0. 67 °C/10a. Spring has the strongest
warming, followed in sequence by autumn and summer, and winter.

Key words: Qinghai-Xizang plateau; soil temperature; GLDAS
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