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Tab.1 Summary of CMIPS models to estimate wind and solar powers in the future
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sk i3k A B
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Fig. 1

Distribution of global near — surface wind speed (a, Unit:m + s™') and surface solar

irradiance (b, Unit: W + m~?) based on simulated results of multi — model ensemble mean

(Boxes for the areas with high values)
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Fig.2 The change rate of global annual mean wind energy (a, c, e) and solar energy (b, d, f)

under different climate scenarios from 2020 to 2030 over land

( Compared with the period from 1986 to 2005, the same as below)
(a, b)RCP2.6, (c, d)RCP4.5, (e, f)RCP8.5
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Fig.3 Change rate of global annual and seasonal mean wind energy (a) and solar energy (b)

under different climate scenarios over land from 2020 to 2030
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Projection of Global Wind and Solar Energy over Land Under Different
Climate Change Scenarios During 2020 —2030

ZHANG Feimin', WANG Chenghai' , XIE Guohui’, KONG Weizheng’

(1. College of Atmospheric Sciences, Lanzhou University, Key Laboratory for Arid Climatic
Change and Disaster Reduction of Gansu Province, Lanzhou 730000, China;
2. State Grid Energy Research Institute ,CO. , LTD. , Beijing 102209, China)

Abstract : The global wind and solar energy over land were projected by the ensemble mean results of multiple models in CMIP5 under
different climate change scenarios and their change characteristics were analyzed during 2020 —2030. The results show that the ensem-
ble mean results of multiple models could well reproduce the distributions of global wind and solar energy, which indicated that the en-
semble mean results of multiple models were reliable to simulate the wind and solar energy. Compared with the poriod from 1986 to
2005, the change of global wind and solar energy over land had obvious regional and seasonal characteristics under different climate
change scenarios from 2020 to 2030, and their seasonal change rates were greatly different over different regions of land. Under differ-
ent RCP scenarios, the wind energy increased during 2020 —2030 in America, Africa and Australia, while it decreased in Europe com-
pared with the poriod from 1986 to 2005. The wind energy increased under RCP2. 6 scenario in Asia ( Northwest China and Central A-
sia) , while it decreased under RCP4.5 and RCP8. 5 scenarios during 2020 —2030. The global solar energy over land increased under
different RCP scenarios during 2020 —2030, especially in Europe. The change tendency and change rate of wind and solar energy over
different region in the future had some differences under different RCP scenarios, which indicated that the response of wind and solar
energy to global climate change in the future was complex.

Key words: wind and solar energy; future projection; climate change scenario; CMIP project



