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wind speed variations in China:Research progress

Spatial and Temporal Characteristics of Near-Surface Annual Average
Wind Speed Variation in Yunnan during 1970-2015

TAO Jianning', HUA Wei'*®, MA Wentong*
(1. College of Atmospheric Sciences,Chengdu University of Information Technology , Chengdu 610225, China ;2. Plateau Atmosphere and
Environment Key Laboratory of Sichuan Province ,Chengdu 610225, China ;3. Meteorological Disaster Prediction and Warning Engineering La-
boratory of Sichuan Province, Chengdu 610225, China ;4. Harbin Electric Wind Power Co. ,Ltd. ,Xiangtan 411102, China)

Abstract ;: This study investigates the wind resource distribution in Yunnan, China, using CNO5 high-resolution grid
point wind speed observations and ERAS5 atmospheric reanalysis data. Statistical analysis methods, including empirical
orthogonal decomposition, wavelet analysis, and regression analysis, are applied to analyze the temporal and spatial vari-
ation of near-surface wind speed in the region from 1970 to 2015. The aim is to comprehensively understand the distribu-
tion of wind resources in Yunnan and provide a reference for future wind energy development. The findings reveal that
the average annual near-surface wind speed in Yunnan Province during 1970-2015 was 2.17 m/s, with a distinctive
east-to-west variation along the boundary of the Hengduan Mountains. Over the past 46 years, there has been a decrea-
sing trend in near-surface wind speed, with a rate of —0.013 m -s™'+a™" | consistently showing an inverse variation from
east to west. Further analysis indicates that the decline in near-surface wind speed is primarily associated with a decrease
in wind speeds exceeding 3 m/s. Additionally, the study identifies a significant negative correlation between the interan-
nual variability of near-surface wind speed in Yunnan and the Atlantic Ocean Interdecadal Oscillation ( AMO). Specific-
ally, during the cold phase of AMO, near-surface wind speed in Yunnan experiences a significant decrease, while dur-
ing the warm phase, it increases.

Keywords : meteorology ; Yunnan Province ;near-surface wind speed ; spatiotemporal characteristics



