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Abstract

In recent years, due to the global energy crisis, climate change and environmental problems have
become increasingly prominent. The carbon emission reduction brought by urban rail transit
construction is part of the externality benefits of rail transit, and the implementation of carbon
trading can provide a means for internalizing the environmental externality benefits. Transporta-
tion, as one of the three major industrial systems characterized by low carbon emissions identi-
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fied in the national work deployment to address climate change. We should promote the reform of
its energy structure and the development of a new rail transit energy system characterized by
energy self-consistency. The implementation of carbon trading must be based on a reasonable
carbon emission reduction calculation model and reliable carbon emission reduction calculation
results. Based on the existing CCER methodology design, this article proposes a carbon emission
reduction calculation method based on the substitution method for urban rail transit lines. The
carbon emission reduction calculation is conducted on the Guangzhou Metro with a statistical
cycle of one year. The calculation results show that the carbon reduction of Guangzhou Metro in a
statistical period is 920,191 tCO;, with a reduction rate of 58.4%.
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Figure 1. Classification of travel modes
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Figure 2. Route classification from travel start point to travel
end point
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Table 1. Variables required for calculation of accounting baseline of carbon reduction for Guangzhou citizens traveling by
subway

1. N RRAHK S TS B LS H RS

GEREY o #kt CO
THELR LR RERE BB e CPHRIERE ETH R /km S 2
PERIZEIR N HETB A
HNIEIR)
N 26 L/100 km L3 40 36,500 3.1590 kgCO-/kg
FAN/NARZE S 9.141/100 km TR 2.5 2 13,575 2.9850 kgCO,/kg
HAL 4 13 L/100 km LPG 40 2.5 146,000 3.1650 kgCO,/kg
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PP HUBREE B R AT 2015 FAFEIRAFE 2 RS, [Nk 88 . &8 KEMEITH 25
fERIA RGN . TR, Tk 2015 SERFIB MRS 24 AR, HBRBE 659 AR #EAR
Q)R BT NI T HUE S B RIZ AT, AL A E I EA 13,680 5 NIK, HFFAMEZ RN 3840
TINTKS FANNRIEAFRERN 6480 75 NIR . 456 AFZCE T RS KT, 53888 ci@iaih TR
/1, W& 2.

Table 2. Accounting variables of carbon reduction for Guangzhou citizens traveling by subway

% 2. N RRAHH LI THREHE LR

BT R TR A PRkl R HERA T kgCOy/km GRS It %18 71/
AR S 0.84 g/ml 0.6899 kgCO,/km 13,680 Ji Ak 7128
BNNAZE R 0.78 g/ml 0.2128 kgCO,/km 3840 Ji Ak 356,092
HFL 4 LPG 580 kg/m’ 0.2386 kgCO,/km 6480 J3 \IX 10,550

R4 R PR B R R, e R— NG AW, — g EINEA BECh, A%
FEN BN 260,172,000 ks FANINSEEAEA BLECN 4,833,948,900 km; HFL4E4FE 2 BLECM 1,540,300,000 km.
FHUEAS 20 B2 8 5 s HE R AL EBHEN 179492.66 tCO,; AAN/INSERRHEE N 1028482.33
tCO,; HAZEBRAEE A 367515.58 tCO,.

RIRFF@) MR IR, A%EE . BRANNRZE. BBV E B, N 157.5491 J5 tCOy; A4
HHHEE B N 0.6546 kg COo/ ..

AR M TR A R R RIZ B, I8 LA N A LR G ReFE AR 1S 28U . Skl
TEAZ I AHER 4 0.03866 kW-h/( A\ -km), 4 CO, fFE A 655322.7 tCO;,.

it n T EAR) 2015 47 M LR R G EHEELIN 65.53 15 tCO,, P38 NIR AT iR HESCE
2155 0.2723 kg CO/ N, W3 3.

Table 3. Calculation results of carbon emissions of Guangzhou citizens traveling by subway

3. IR AL MK HITHRHBIT RS R

FRIZE/ FRIBHEE LR AERE CO, HT A 1 i CO, HiUE

Ji NIR i AR /km kW'h/(}\'km) kg CO,/(kW-h) tCO, N BRRHERL

240,692 1,694,896 0.0654 0.5912 655322.7 0.2723

Fe e BT EE, TN HERAE —AE R AR R BRIRHE RN 92.02 T3 tCO,, JHFIE A T 58.4 %.
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