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Analysis of the Temporal and Spatial Variation in Land Surface

Temperature Over the Qinghai-Tibet Plateau from 1981 to 2015

ZHU Yi', FAN Guang-zhou'?, HUA Wei', WANG Qian-ru'

1. School of Atmospheric Sciences/ Plateau Atmosphere and Environment Key Laboratory of
Sichuan Province/ Joint Laboratory of Climate and Environment Change . Chengdu University of
Information Technology , Chengdu 610225, China ;

2. Collaborative Innovation Center on Forecast and Evaluation of Meteorological Disasters ,

Nanjing University of Information Science and Technology , Nanjing 210044 , China

Abstract: In this paper, using the ERA-Interim monthly reanalysis data of land surface temperature (reso-
lution 0.5 % 0.5 deg) as well as linear regression analysis, wavelet analysis and empirical orthogonal func-
tion (EOF), the spatial and temporal variations of annual mean temperature and surface temperature in
the Qinghai-Tibet Plateau during the past 25 years (1981 —2015) were studied. The results showed that
the overall temperature of the Qinghai-Tibet Plateau was lower than that of the surrounding regions. The
temperature distribution was mainly affected by topography and latitude. Temperature decreased with in-
creasing altitude and increasing latitude. The high-value centers were located in Qaidam Basin in the north-
east of the plateau and in the Zangnan valleys in the south and southeast of the plateau. The low-value cen-
ters were located in the Pamirs and the Kunlun Mountains of the northwest of the plateau. The average
annual and seasonal surface temperature in the Qinghai-Tibet Plateau kept increasing year by year, and the
fast heating rate was the greatest in spring, followed in order by summer, autumn and winter. The war-
ming trend differed in different seasons and different years. The plateau surface temperature change
showed an oscillation period of quasi-4 years. The surface temperature in most areas of the plateau in-
creased at a rate of 0.2 ‘C/10 a, the heating rate being generally greater in higher-altitude areas than in
lower-altitude areas. In Ngari Prefecture the heating rate was as high as 0. 6 °C/10 a. The Pamirs and the
Qilian Mountains showed a cooling trend, the maximum being up to 0.6 °C/10 a. The warming trend of
the four seasons was not consistent. The trend of plateau warming in winter and spring was significantly
higher than that of summer and autumn. The average seasonal surface temperature of summer, autumn
and winter and the average annual surface temperature of the Qinghai-Tibet Plateau were dominated by the
overall change, and the reverse changes in spring were more significant and the summer changes were the
second.

Key words: the Qinghai-Tibet Plateau; land surface temperature; temporal and spatial variation
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