REIRIE RS 2022,42(7): 3412~3424 China Environmental Science

1 [ R Al R BB HE RN 5 B AR RHEE 71 4R

VRS, F o0 (b B RSB Be, b0 100872)

FE: ST LEAP Wk (A R L ep I R AEIR R SR BB VR S . AT 7B AR FLALA 50 RN 40T R (¥ 3K 2 R 0 %
S e B RSB R R (KR AR B 4. 45 L 0, T 2060 45 26 A7 AT UCHI B 38, 580 2 AR RESTE5UT 2060 fESKTTIE 6.9 12 t
FRBR T 3 LG 35 1 B B HE A B TE 2044 4 ZE A7 38 8 WK PR RITE 3 42 ¢ ZE45,40 4F BBV 50%, (X7 852 1 T NI A fa 28
FELERLIA B3 45, I DR FETL Bl B TR 5 45 VR S0, R JRe T R S A R A R A Z5 M I D T B, 2 B I SR 44.1%. 29.5% 1 26.4% 113 HE
i AL, BT R SR @ AT XU AR S i A VR, R S G B 1 A R L P R BRI v R A A B, DK SRR I KL
Ji AR AT R AT AR A L B R AL AT A L.

KR RO LEAP B fididle: HoREE: 5o

PESES: X32 XHRFRIRFD: A XEHS: 1000-6923(2022)07-3412-13

Medium- and long-term carbon emission forecast and technological emission reduction potential analysis of China's civil
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Abstract: This study develops a bottom-up energy system model of China's civil aviation industry based on the LEAP model
framework, sets FROZEN, GOAL, MAX, SAF, and REVOLUTION scenarios to quantitatively analyze the industry’s driving factors
and development trends, and discusses the medium- and long-term low-carbon development technological pathways. The results
show that the number of flights per person is expected to quadruple to more than two by 2060, which will imply up to 690million
tons of carbon emissions under the FROZEN (baseline) scenario. Under the MAX scenario, carbon emissions from China’s civil
aviation industry are expected to reach a peak at around 300million tons in 2044. The cumulative emission reduction of nearly 50%
over the 40 years only requires an additional cost of about Itrillion RMB (compared to the baseline). Promoting fleet replacement,
accelerating infrastructure upgrading and operation improvement, and developing sustainable aviation fuels are the essential emission
reduction means for the civil aviation industry, which can bring 44.1%, 29.5%, and 26.4% emission reduction respectively. In
conclusion, China’s civil aviation industry should formulate the goal of "carbon peak and carbon neutrality" and its implementation
plans as soon as possible: promoting the airspace reform, air traffic management, and refined airline management in the short— and
medium—term, providing vigorous support to the development of domestic large aircraft, and accelerating the commercialization and
marketization of industry chain of sustainable aviation fuels in the long term.
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change rates of China’s civil aviation industry
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Table 6 Assumptions of fleet energy intensitiy and carbon emission intensity reduction under different scenarios
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Fig.2 CO, emission trends of China's civil aviation industry
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