b RFHMARFIFEM) £59% HS5H 202349 A
Acta Scientiarum Naturalium Universitatis Pekinensis, Vol. 59, No. 5 (Sept. 2023)
doi: 10.13209/j.0479-8023.2023.062

8 TR I s R B S L S 1040 I S A8 A e AR Tl

X BE  RBEAL EART

B HREWER2E S TRR, L 200438; 7 @15 EH, E-mail: rongwang@fudan.edu.cn

FEE AR A BRI TS A XUEE AT SR B RN B A5 1981—2020 4% 19 Iy s B4R, T8 A vy 23 ) ] A A
AL TN 2021—2100 4 A [ 3CHE 1S 5t 2 BRXURE & B3 ) A X\ Th 3 %5 1 i AR fb s 0L, 45 SRR, 1981—
20204F, SERAREL B AR E 2 FREMBEYE, MeREE 2 L0 as, mEfreE— g
FIRH DG ME o TR7 ALk Ik Il A R A 25 TR R, %km%ﬁﬂﬁ%@ﬁﬁ%ﬁnA%EM¥ﬂmﬁﬁ&ﬂWWK
P, HRE XN R ALK R . RRAF IS LT IRAL(SSPs)IE 5 T, ERAMFERGE & BT
AU 2E5 . TR IR SSPS-8.5 16 5t T, 21 4 K A% & B 1 HE 2020 4F AR F R 3.3%; 1EI
He B S i1 5 SSPL-1.9 F, A BRAE & s 1 S W A5 T2 A T B I Il o, 5 BB 21 HHE2E 5K ol 39 21 2240
&S . SRR SSPI-1.94H Lk, HAh SSPsIE =T, KEB4T(61%) M4k 1 X Th R % R B T [t
B, HIRE LI, XNIhZm EE TR Z, AT sEBUXAR & B 8,

KR AT RRIR, RIhERE R KEER WY, e S Tikg

Historical Trend and Future Projections of Global On-shore
Wind Power Generation Potential

LIU Wang, XING Xiaofan, WANG Rong'

Department of Environmental Science and Engineering, Fudan University, Shanghai 200438;
1 Corresponding author, E-mail: rongwang@fudan.edu.cn

Abstract By constructing simple linear regression model in space, global wind power generation potential and
wind power density during 2021-2100 are predicted based on the historical data in 1981-2020 including wind speed,
wind power density and annual average surface temperature from 1981 to 2020. From 1981 to 2020, the global wind
power generation potential and wind power density show a declining trend, whereas the global annual average surface
temperature shows an increasing trend, and there is a certain degree of correlation between the two trends. The results
of simple linear regression models show that the mean of yearly total continental power generation potential and the
annual average surface temperature in 11 regions are well correlated, negatively in most regions. Under different
shared socio-economic pathways (SSPs) in the future, there will be large differences in the global total annual average
on-shore wind power generation potential. Under the SSP5-8.5 scenario with the fastest temperature rise, by the end
of this century, global total on-shore wind power generation potential will be reduced by 3.3% relative to the level
in 2020. By contrast, under the SSP1-1.9 scenario with the highest carbon emission reduction, global total on-shore
wind power generation potential is likely returning to the level in 2020 as global annual average surface temperature
falls in the second half of this century. Compared with the best scenario SSP1-1.9, the wind power density is
decreasing on 61% of global lands under the other SSP scenarios. The faster the temperature is rising in a SSP
scenario, the more the wind power density values will decline, and the less the potential of wind power generation
will be achieved in the future.
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Fig. 1 Wind power curves?!l and the distribution of InWPD in China
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Fig. 2 Historical trends and spatial distribution of global wind energy generation potential and average annual temperature
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Fig. 3 Correlation and P value between global temperature and mean and standard deviation of wind power density
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Fig. 4 Historical trend of mean of yearly total continental power generation potential
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Table 2 Regression relationship coefficients of wind power generation and temperature for different continents
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Fig. 5 Future trend of GMST and global total wind power generation potential under five SSPs
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