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Spat-Temporal Distribution of the Cloud Amount in the Qinghai-Tibet
Plateau of China for the Past 40 Years Based on ERA-Interim

YU Zhongshui', CHEN Hua®, DEJI Baima’, GAO Jiajia' , ZHUO Ga', LIU Junging’
(1. Tibet Institute of Plateaw Atmospheric and Environmental Science, Lhasa 850000, China;
2. Tibet Atmospheric Detection Technology and Equipment Support Center, Lhasa 850000, China ;
3. Tibet Weather Modification Center, Lhasa 850000, China)

Abstract: Changes in cloud cover of the Qinghai-Tibet Plateau directly affects the energy exchange and atmospheric
moisture circulation of the upper-mid tropospheric geo-gas system, and consequently affects both regional and global
climate. Past studies mainly concerned about total cloud cover, scarcely relative to the total factor analysis of cloud
cover, resulting in an incomplete knowledge of the pattern of cloud cover changes in the Qinghai-Tibet Plateau. In
this paper, the spat-temporal distribution and climate characteristics of the total factor of cloud cover in the Qinghai-
Tibet Plateau were analyzed by using the high-level resolution ERA-Interim reanalysis data of 1979 —2018 obtained
from the European Center for Medium-Term Numerical Forecast ( ECMWF ), using the methods of regional
average, linear trend analysis and empirical orthogonal function ( EOF). Results show that: (1) Due to the
influence of the plateau topography and the mountain tendency, the cloud cover over the Qinghai-Tibet Plateau
showed obvious spatial distribution characteristics, and the low cloud cover contributed the most to the spatial
distribution pattern of the total cloud cover. (2) In the past 40 years, the regions with a significant increase
tendency in total cloud cover were mainly distributed in northern and eastern margins of the Qinghai-Tibet Plateau,
whereas the regions with a significant decrease tendency were mainly distributed in eastern and southwestern parts of
Tibet; high cloud cover had a significant increase tendency in southern part of the plateau, whereas the increase

and decrease in other regions were not obvious; the medium cloud cover decreased in the central part of the
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plateau, and increased significantly in northern and southern regions; low cloud cover decreased significantly in the
southeast and southwest of the plateau, and increased in most other regions. (3) The first spatial mode of total
cloud cover and high cloud cover showed consistent variation in most regions of the Qinghai-Tibet Plateau, whereas
the spatial mode of medium cloud cover and low cloud cover had no significant consistent change in the Qinghai-
Tibet Plateau. The research results can provide scientific basis for the climate change of the Qinghai-Tibet Plateau

and the operational planning of weather modification for ecological restoration.

Key words: the Qinghai-Tibet Plateau; cloud amount; spatial-temporal distribution; climatic characteristics ; ERA-

Interim



