£50% 56 H ok @ E'E M X Vol. 50 No. 6
2025 F 11 B Forest Inventory and Planning Nov. 2025

doi:10. 3969/]. issn. 1671-3168. 2025. 06. 003

= IE 2 B 2 A An B B R HE BURRE L RS IR AL R R R R g R

70 A = U 7/ B RPN S A IR A S A
(1. =9 B4 3 A H 4% 7 %kﬁﬁm\\ﬂ =% EH 665000; 2. A RALEHKARFENT, =8 R Hﬂ 650000;
3. EMAY AASTEFR,zE EW 650500)

WE. AW BRFLEEREOT T T, SR ARAE ARG SR EE Rkt b
HA P RIE R &2 3] 2 KE, HRAEA LG R IBRBFR RS A A 025, AE%
HEAK £ B RR TAHA A Foid iy MR TARARIR S E 3 BT ks Enlx sk,
BN Bk Aok HeA R TR, R, AR TR B LR A AR e AR AR B S A2 R
8] 5% HE AT ) ff}ij—_iﬂﬁ])ﬂx%ﬁﬁfy’]ié’aiaﬁw#ﬁz}ix%u&m NIRRT A e, B
FREMAFe M E R BB A G BELERFE5. AR, ESE LB R Fo BB T 2 5 A
VATGAR AR HEZL

KR A oA S R BN A XS B EOR ; Sk AR R

HESZES . P461.7;5718.5;U412.366  XEFFRINEE.A X EHS:1671-3168(2025)06-0015-07

SICAE A SRAEEE X 22 5 . il e A i S HE R AR 2 ML B WF S e [ 0] Aoll el e MLl
2025,50(6) :15-21. doi: 10. 3969/]. issn. 1671-3168. 2025. 06. 003

YANG Shunyou, ZHANG Yanting, LIU Yun, et al. Research Progress on Carbon Emissions from Expressways: Character-

istics and Impact Mechanisms across the Full Life Cycle[ J]. Forest Inventory and Planning, 2025, 50(6) : 15-21.

doi ; 10. 3969/j. issn. 1671-3168. 2025. 06. 003

Research Progress on Carbon Emissions from Expressways :
Characteristics and Impact Mechanisms across the Full Life Cycle

YANG Shunyou', ZHANG Yanting®, LIU Yun', YANG Lei', LI Songyu', ZHENG Zhican’,
YAN Zhiyu®, LIAO Chang’, CHENG Xiaoli’
(1. Yunnan Menglyu Expressway Investment and Development Co., Ltd., Pu’er, Yunnan 665000, China;
2. Yunnan Transportation Investment and Development Co., Ltd., Kunming 650000, China;

3. School of Ecology and Environmental Science, Yunnan University, Kunming 650500, China)

Abstract: Amid the ongoing implementation of “Dual Carbon” goals, expressways, as representative high—
energy—consuming infrastructure, have attracted growing attention due to their significant carbon emis-
sions, particularly during the construction phase. Over the full life cycle of expressways, carbon emis-
sions can be broadly classified into direct and indirect sources. Direct emissions primarily originate from

the production and transportation of construction materials, the operation of machinery, and fuel combus-
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tion. Common accounting approaches include direct measurement, mass balance, input—output analysis,

and the emission factor method, among which the latter is most widely adopted due to its operational sim-

plicity and high standardization. Indirect emissions are mainly linked to land use changes, such as soil

disturbance and vegetation loss, as well as long—term operational impacts. Furthermore, the choice of

construction materials and structural designs significantly influences the overall carbon footprint. Looking

ahead, the large—scale application of ecological restoration techniques and the implementation of targeted e-

mission reduction policies are expected to play a key role in mitigating carbon emissions across the sector.

Key words: carbon emissions; life cycle assessment; ecological restoration; emission reduction policy;

expressway construction
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Fig.1 National highway mileage from 2019 to 2023
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Fig. 2 Full life cycle assessment system of the expressway
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Tab.2 Typical sources of direct carbon emissions
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Tab.3 Typical sources of indirect carbon emissions
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