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Abstract

Urban transportation carbon emission reduction is an important part of achieving the “dual car-
bon” goal, taking Chengdu as the research object, the carbon emissions of transportation in Chengdu
in 2021 were analyzed, and the transportation carbon emissions under the condition of travel
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structure optimization were predicted. The results show that the total carbon emissions of trans-
portation in Chengdu in 2021 will be 4.697 million tons, of which private cars have the highest
carbon emissions, accounting for 85.50%; metro followed, with carbon emissions of 326,400 tons,
accounting for 6.95%; the public transport system has the lowest carbon emissions, only 23,000
tons, accounting for 0.49%. In addition, when the carbon emissions under the travel structure op-
timization scenario and power system optimization are calculated, the proportion of public trans-
port travel structure will increase to 45% in 2031, and when the automobile travel structure is
reduced to 15%, carbon emissions will be reduced by about 1.0151 million tons, accounting for
about 23.3%. This study shows that transportation structure optimization and power energy op-
timization are the key measures to achieve transportation carbon emission reduction.
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EARFREAEE 2] T AEAT RS 71 EK, IR ASSE M BRI ) S DL A2 R A IR AR R
TR

“ICEBAT EEARR SR, 5 A SO [ E S HEEOE L, SZIEBRHRAE N E AR
T AR TICRS /7 TR AT SR E 1k o Bt e 3 T AL BERR (R DR B AT 75 oK I H 248 1,
WA H R B T, R IRE H R8Iz S AT A 0 S R [3]. AN BRI T s RE YR
5 T S B A e F) B L) 24 DR 2 [4] » 8 B3 T BE VRV MR 5 4 o ] PR IAR T S I B O T
4 R A X g a2k WA ST 3O Y ) LA B ([5]

Wt L 3 A HE R B IR B AT /R H b v, S Sl B e R B AR BT, R IRIE F A
AZIEIEHAT BRI (04 F ST SR R [2] 0 A5 BRI 3 T S R Y 454 A 3 i S 3 fERBiR A Jee 1Y) B i £4) A
Z[6], AR REITHARSG AL, X P Ik T St B HE RO O P, 4 R A I8 s e SCEL Y I [w) B AT B2
BX[7].

X B AT ML HEAT BRI ) 5 oA SR B rp NI FE A A P 1), AT R A SRR IR R, A RER)
AR BRIRHE R RS AN B AR . I WHERER ST, 3T ARG A R AW INKEAE, X
R S HSCE 2 I = A A ARG F5 99, UL LR Syt — Dtk g, Bk, &%
HIERE AR BHE N TR E 2 . SRk, RIS E AR AT R T, R S AR U 5
TR R B REE ., EILERT, DRI S Bk HEBCRAE AN B HETSO 5575 75 1R R 0F 78 BT 2R
A, AHIEFEL LA HR T A AT M A TEXT R, PRI AN R REIR S5 K 22 R B HE RS A, A SRR e i
TR ST, X AT S5 H AN RER S5 A DAL 5 B SEEAT S BT, 0 i sl A T AR S @ A AR e 55
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FEHAIRN, FF H R Z e 2 BRI SE J7 TH  of EE E A R B0, B TR “ X H b5
(i, P 2 B O T AN A X B HE G AT 255 b, JCAE BAT WA HE R A o T R T
RKEWT AR, FHAGK 2R,

UHT, AN A BRI HE AR 7T B AE E R BRHETSCREAE R - T . 2018 4, ZE{EAEIE
LMDI 55041 T 50 S X A8 @B A SRS R -, 43 R S b X ) R 5 B2 BR 4 kA FH KN S
WA KK RRMK R, @A E A EEZN[6]. 2021 4, ASPFEEE T T/NL%
T WA O BRI 5200, B U4 H T R Y5 255 4 1R R RN A2 e 5 K e A 5 B 1) 5 A P Dl SR s [ 7] - 2022
, XERSILT LSTM BRI E T KB JEuE. Sl ” —Fg s, X E 2021~2050 FA5 @18 ity
He AT O, A REIREFE BUR TS 2818 g # = J5 THDW 22 I8 AR JsHESE H BR8] . filr,
W2 5 IS G P R 4 0 11 2020~2040 4 BIRCHERCEREAT 1 00, $2H T SR 60 2000 R R 1 S i
AE[9].

SRS, 2400 P AR RRHEBURRAE B FAZ S 7 iR R IR 7T, 35 B v A %o 2 B FIE TS0 ) A B
ST RSB T, T S R O AT e, T I R v A AT AN
AU A B BCR R SRR D o ITAER, BEE IR B AR IR I AN A L A8E RS 58
S5 T 5 25000 Je IR A0 5 A (1 AR AR AT A5 408 T PR B TS 5 4 L S D S o A 5 s [ s ot 6 5 A 7
TS CRA B AL LA S “ XU 7 B AR e, XTI P BRHE AR 2R DL LRI AT TR A 4T .

3. ARFA*
3.1. ZiENEHERIZE 5%

THMHATEIEAL k. BHE, BRRE. BIBETESZMIER, AR AT,
AW I G IR AR AT Ik B RO A8 38 1 B ity e Y5 FE T R B ) e AR SR o A AR AL AR A A 3
ASEITR, T TGRSR AR RN FE R, WCK R O a5 Ak R il S e R A BSR4 A0E
77 RRH R E S5 W TREMOVE 2.4 #AUE[10], VEILZ 1. [R5 8 BT 4 ik B i 1A W
TR, R &R ER P E) ERRHESCER, MR EE TR TH R . i AR % W%, f
B BAT BRSO E A A KON

12
Cy _Z(Dtli Xntli)xﬂ 1)
Hrp: C,AAMRE., HME, BHaIEITENERASERHBULE; Dy N | DASHE TR ST
FEES: g NEE T DU THEIRHBCR S Mk, VR BaeIRyR R M HE UL A X T -

Cp = zEtzi X1 * ER 2

Hrp: C, ek, 1% Brsedi R i e RACIEBRHF IS B By VAR 1 RSl TR AR P iy,
N A T B AIRRHECR R ER AR | DR R AL R AL

MR (2009 Hh [F T 454 R e s i i —— IR h E R U IR BEE B ) A1 (b [ BEIRSETHE D) 1%k
e, BARMEN TR 2,
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Table 1. Carbon emission factors of different transportation modes
= 1. TRIZEF NBIRA R

ST A BRHE R KL gCOykm ™
A 178.6
NIRE 73.8
HZ)EAT % 69.6

Table 2. Standard quantity conversion factors and carbon emission factors of different energy sources

® 2. TEIRERMIREERRARFMBRHM AL

JERIE TIH ZETH PRRL RIS HL 7
FrUfEE I R AL 0.7143 1.4714 1.4571 1.4286 13.3000 1.2290
TRHE R 2 0.7476 0.5532 0.5913 0.6176 0.4479 2.2132

3.2. BIERIFESHAELIE

ARSI B R T A A R HE SRR A5 TR A 3 BRI T ORERSETHESE 2021) [11]. (DY)IE St
FE(2021)) [12]. (TPEABEESHEY 2021) [13]. (2021 ERHF T S OB AT R IERT TR 1S ) 25

Kl i i WPS. MS Office BEAT TG, IF4uhil i 2215
4. RS
4.0 WA EHA N RNEER

WP CRRARGETH a2 2021) 5%, AT LASRAG AR 7 A A 523 J7 3 Bl J % 285l TR M. T
AFEASETT R, A R BRI NS S BRI IS LA A, R AR Y ZE AT B
FEREATAN S X HENRG, REGE TR RO, B ARy 156 kKW-h/100km.  [A] AR B A

7] 2 75 A P A QAT T, dr A 2 Bl iy AN ] e 77 U B ARBRHETS R, e 3 Fms

Table 3. Carbon emissions of different transportation modes

3. PRIZEARAIBHNE

SR At AEIR a4 FETWBKE FaAR BRE mHEE L%
-~ 12, kW-h KA VL] Jikm/# 73 km it Jit
bk 12 557.84 32.64 32.64 6.95
T 1.4056 1.9521
INAE 6.9 757,822 2.30 0.49
Hi, 0.4019 0.3476
TH 0.9989 4.38
HALZE 9 171,759 5.16 1.10
H 0.6873 0.78
7Hi 543 396.73
FhF 2 15 6,283,350 401.62 85.50
Hi, 26 4.89
B HATE H, 465.00 0.48 2,232,000 27.98 27.98 5.96
it 469.7
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f#e 3 AT, 2021 4E AR T ASE AR HERUS TN 469.7 JIWE, Y2 B [11]50 M 531 2021 £ M T8
TERHEE 444.6 T t, SARWEFCEARF A 2 MIRHEIUE & FoRE , AR ZERRHRE 401.62 J50,
5 A T B HE IS B 85.50%, AR T i BRI AS IR HE IO . R BRHEGER S 32.64 i, (5 A i@ BRHE
SR 6.95%, T AR TTHA BAT FRER 2, A A HRBAR, ARy 27.98 Jin,
HASIEHESUS E 5.96%. UTAESRTE ML) EPE R R T, XA RO, B E R
A FRCHE U R 5.16 JTI, 5 EEZ) 1.10%. 2 38 ZE R HEBCR /N, A 2.30 J3, o HAY 0.49%.

N T EIRN TR AZ @AM AR IR HE A 7, A 7 R A AN A 2 38 T AT 9 N S B R T
BEAT 1 BRI HHeRORA SR ZE AN AL I B B TR A O B IR R R DASRe 42 N (3% 3 A h)iEAT A 5,
iR 4,

Table 4. Per capita traffic carbon emissions of Chengdu residents in 2021
% 4. 2021 FREER A RIRHNE

ST W;l?ﬁtz% %;éj\% Ai’fﬁjﬁkﬁﬁz
ANAL 2.30 110912 0.021
Hhk 32.64 179086 0.18

MxRE 401.62 1707 235.28
HALE 5.16 5.06 1019.76

7 4 oJLLE W, ALITE NSRS TR R AR . ASSFIHER P Rz i 77 U A
PIRHECE 730 9 0.021 kg/ AF1 0.18 kg/ N\ ;. AR R NI RcHE & ik 235.28 kgl N\, NAZZH) 11,203
%, 299k 1307 fi%. 1M H AL ZE ) N Stk HEBCE B 2 =ik 1019.76 kgl N, NAZZH 48,560 fiF, £14
HERT) 5665 5. 145 KR, RITHRAE A LA AT R LAORE B2 ek /D 30 17 A8 3 A B FE A

tbAh, MRAEE 3 4R, HAHEMBHREN 5 &A@ S RHER 1.10%, HMNE 4 Fefkn,
FEM NIIHE L AR EN 4 5, JRFERET HHEEMER NSRS, —K4R8 1-3 N, HifiHE
FINNMBRHEBCE R . AMLansk, EH ESBTEAETLANERA SR, THEEBRARERBZ,
TREEP RSN Bk, HAEMAIBHRER K. BT RETHE SR e AT, k. A
TAIE R RKMZIBE S, HATHER D, BBAER AL, F5 AN
JRCE AR
4.2. TERTRM
42.1. BITHEMBENTRESTN

HATEE R P S R HE R I E R A &, 2021 4F, AR R AT S84 3611 5 AR/,
N SRR (H AL A R 20 AT ) o H AT BB ELZN 27.0%; /NRAE(E ML 1A AT E S H
BIHAT RERILLLN 21.7%; AT HATE S HIHATER 5 Y 10%. SZH0EAS B LI HE 2 m, 2015
HE~2021 FFEE AL N IR E A B T, IR Bg)E N AT A EsAa k. BiRwT I,
VT RAE AR T AT AW LA, AJEAS@E AT LGN K, HE R, REE ML)
HAT LE B AR iy o AT T AT A FEAC IS AT 44 FE DA 56 A3 /2 IR T R S AN R HAT 7oK, R KA
HAWISATR RN L.

FRAEAHICTORE, TiiT 2051 40 BRATTT A Sk 47 73 FH 3K TA F] 85%, AR I 2038 (1) 43 F 1k
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HAT A0y 15%. FEMLTEECT, XF 2031 E Al AT HEAT AL, T A IE R AR . 45 R LK 5.

Table 5. Comparison of traffic carbon emissions under optimized travel structure in Chengdu from 2021 to 2031
= 5. 2021 £ 70 2031 A ERTH HATEAEMM U T R BRRHEXTEE

e Hifr & NS5 TR HE R TR HE R
o\ o K
o TERE 5 /% kg/ A Fit Jit
YNy ]
X N . 27.0% 0.18 33.74
oop1  (EMARRHLEALE) ’ 435.36
R4 21.7% 235.28 401.62
ANILZZIE
X o . 45% 0.18 56.23
2031 (ﬁ%ﬂ’&ﬁ&*uﬁllﬁ_ﬁﬁ) 0 333.85
R4 15% 235.28 277.62

M ERATLLE N, KAORE AL m AT S, BRIV 4 & E AT 2031 4R A LT IE 515 448
EERHECRE . 5 REoR, LG 2031 45 A JEAS AR RS ol 333.85 S, HE 2021 4E Y B HE
TR A 435.36 3 /D> 101.51 Jd, /b b e 23.3%. HIBb AT, KRB A L@ AT T A T
SRR I T AE I AR HE TR B AR .

422. INRGHRUTHE=TN

FICHT T SO AC B BRHE TR 1A BT VR — R AL BRI S5 M . ARG BT R R, 2020~2022 4, fik
TR PR Y| 41565 S S R S 2 o 8 /Yol o e B o BT o RPN ) PR A o 1 N 3= b S P R o <
i, 2025 SEHTREIRVAE R /4R E) 80 Jid. fEAASEAIR, AZERIT 2022 FFIR A E N
BRERIRZE, WAL EBILLILEIE 100%. kG i BArE, A CRE AL KF B LH AR,
MR B T LAV A O B ISR IS O, X RS 1780 71 RGAEDUAL, JEAT 3T 220 3)) /) 8 . i€ 2031
CERT A IR IR — B 0E, A LEEREN 1%, REREREN S%AEAL, BRI EEEREN
0.32%, il 2031 4EI AR T A S AR Bk 1.9966 i, VKA1 BN 926.8 Ji4H, HAugkeIiii s
N 41T Tt AREE IR AL P R R T, Ll H o AR R S R B T SR HE R

Table 6. Traffic carbon emissions under optimization of power system in Chengdu in 2031

3% 6. 2031 FRBHHNNZR MMM T RBEHRHNE

BRHECRE RS

4 R AL, s AR wori s
n
, 1.9966 25404
A i (H:H =0.28) .
(B, S ) o .
(Eﬁ-?ﬂ?i 05) 926.8 654.20
e 31.08
e
e (51 = 100%) 1.9966 1.7270
(B ZER0 . H o e ) e 452.62
(EE-?H;: 0.45) 926.8 450.89
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