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Abstract The main part of energy transition is to form a new low-carbon energy system with renewable energy playing a lead-
ing role. However, due to the variability of renewable energy together with the frequent occurrence of extreme weather, meteoro-
logical risks are becoming a key problem during energy transitions. Based on the situation of China, the pathways of China’s low
carbon energy transitions are rethought and the transitional schemes toward carbon neutrality are analyzed in this study from the
angle of meteorological risks. Measures and policy recommendations for improving risk-resistant ability for meteorological risks
are proposed. This study suggests that to ensure the carbon-neutral transitions of the energy system in a safe and reliable way
and effectively prevent meteorological risks, the following five measures should be adopted: improving meteorological forecast
ability, attaching greater importance to fossil fuels, establishing an intelligent energy transmission system, promoting diversified
energy development and making full use of price mechanisms.
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Table 1 Composition of electricity generation for China’s low-carbon energy transition(trillion kWh)
SR 2022 4F 2050 4F 2060 4F:
UES 1 2 3 4 5 6 7
S, 5.7 0.0 2.1 0.9 0.9 12 0.5 0.7~1.2
HL 0.3 0.6 - 0.4 0.4 1.1 0.3 0.1~1
Hrb. fbffigl+ccus - 0.0 - 0.4 0.8 23 - 0.8~2.1
THL 0.4 1.5 0.4 2.4 23 2.0 2.6 2.4~2.7
IKH 1.4 2.0 12 1.5 1.5 1.9 2.1 1.9~2.2
KH 0.8 5.7 7.3 4.9 5.8 5.1 4.8 4.1~4.6
KPHBE A H 0.4 5.8 22 3.0 3.1 6.1 45 3.8~4.2
YR 0.2 0.7 - 0.2 0.3 1.1 0.9 0.3~0.8
H. BECCS - 0.5 - 0.2 0.3 0.9 - 0.3~0.6
it 8.7 16.3 13.2 13.1 143 185 15.7 13.3~16.7
EE

FTE 1. 2050 4F, WL RGP AU, JrEE 2. 2050 4, LIRS 80% ] FARREIR Y, Jr & 3. 2050 4, & EkiET2°H
FRU4, 22 4. 2050 4F, 2FEREF 1.5° AR, HE 5. 2060 4F, B FIAT R B 505, F22 6. 2060 4F, frrpAIve,

FT%E T 2060 4F, prA A0

*2 RERREREEN K BEVH (10° kW)
Table 2 Composition of installed power generation capacity for low-carbon energy transition in China (100 million kW)

H bR 2022 4 2050 4E 2060 4F:

UES 1 2 3 4 5 6 7 8 9 10
PEHL 1.2 0 1.4 97 1.9 1.8 2.6 107 0 3.6
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JKH 3.7 55 3.4 2.5 4.1 42 6.5 5.4 7.6 5.2 5.6
A 3.7 225 263 157 231 274 232 20 250 280 124
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2.1 1.8 0.2
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