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Carbon emissions associated with subway-tunnel construction

Carbon emissions associated with subway-station construction I

—— Carbon emissions associated with subway operation I I

B 3. HhEkE B Rs B AR BUO AR -
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O A BE R A, 2025 4E F1 2035 4E A5 w4 1 B B E T
CATAIAE E R RIBEE 7R, X ST 3 T )
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® Subway Public bus Taxi
60
:
ar
i
|1l idBE
20 d

250
= Subway
Public bus
200 Taxi

—— Genuine annual total emissions

150 |

Emissions (MtCO,)
=
o

50

]

NN RN RN S S
PR DD PSP P PP
Year

B4, ARAICZBAELIRRERE T (@) S5FE2RE G (b) AES L.

KL AFIRERIR IR DURAE )

Shallow geothermal heating/ Hydro-geothermal heating

Installed power-generation

Substitution of fossil energy Reduction in CO,

Year
cooling area(x 10° m?) area (x 10° m?) capacity (MW) (million tce) emissions (Mt)
2015 392.0 102.1 27.28 20 48.6
2020 11185 502.1 527.28 70 170.0
2025 2237.0 1004.2 1054.60 140 340.0
2035 44740 2008.4 2109.20 280 680.0

Data were cited from the “13th Five-Year Plan” for developing and utilizing geothermal energy [41], and the future-development target data were derived from

the National Energy Administration. tce: tonnes of coal equivalent.
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Sequestration/emissions (MtCO,)

ol 1 1

= $1: Planned sequestration and emissions
S2: Planned sequestration and decelerated growth emissions

— S53: Planned sequestration and accelerated growth emissions

— S4: Pessimistic sequestration and planned emissions

- $5: Pessimistic sequestration and decelerated growth emissions

- 56: Pessimistic sequestration and accelerated growth emissions

e ST Optimistic sequestration and planned emissions

— 58 Optimistic sequestration and decelerated growth emissions
S9: Optimistic sequestration and accelerated growth emissions

231

i -
Projection - -
” ",
- -
- e " -
Pl - ' m-
s e - =
s” - -
PR AL i -
- - .
r” - -t - -
LA e A
P L e =
P T =T
BB L=
== -
_— = -
— = —
—~— —
~— -_—
-~ -, ..

2015 2020

2025
Year

2030 2035

5. AFEE 5 R UUS BREEBCS BRI TN 24 o

Rk, BPAEAE H AT g0P A8 IR UUS, A BEAS Nk
FE B I BR B 3T R A B AEEHESS (S
SUEE I TT A A 2 AR H BT IR UUS & i 4
R PR, TR U A Tk [ 4 it A0 158 B A
A/ B A2 328 o 175 5% ST A2 56 T UUS e TH S5 3k i i
i oRAH B 4l DABCR MRS A I [ B s i i, KRR
LRI AR HEBGE W, WAL SRR D T F .

&4 4%

cN=a

4.

I — B R A PG KIS J . AT, BRHERCE
WO a7/ ERA TR IAT B Kl > FZZ e A . UUS (1)
R T —MOIF R T7 %, Bk 7 M 2= B KR 7,
I 2R BEA . AR AT 7 UUS AN J7 1
Z AR EAER, TR R RIS FEAN B AE . BT
B OREUUSIZE W B E AR, Rl & 78 Hh 2k 4%
o HARER AL TARERSCEIE I,  [RIR/D TE B A .

BeAb, AR EAL T ERE B AR AT BE TR Y R
KERE MRS R B —2, I BNk SEE
SERVE T SRR, [EIRE, AWFF M T UUS BRHEER R R
AR ReNE . B R, B T 2021 4F % 2035 4F
) B HERTBR VT (78 fE 3000 . SEBR b, UUS IR B E N
— ol S IR AT R SR T K R (R A /N AR T P S T 9
ST RBREXM S, UUS KRR H 78 5 IR ) 52 14
T MR IR T %R . UUS NI K SR 2
() (1) b AR T — BB Mo 7 5 o INIR BT (1) # J5E oK

&, UUS @Bl B BRI HE L 5578 A I AT BE IR AN B35
HAR MK AR, HBk R GE 32 B MR B I AR R P AT eT
PARe Bt BRI BRI 70, XA B T S OB AR i B H
b o BURHE #H ML TR T UUS KK EARTE AL,
Ltk — BB B A

AW FUAFAE — € R BR 4, Qs 3 34 B 9 70 A7 A7 4E
Ao AWFITEERIE IR AN RER KA IR, TR
B A A TR (a8 1A BT I INH )R
VOHl. T RENTE, ABFT—e R/ A ek
CRT) RBGERT TR BEAh, AR AR FE AR
THIARRKAKSE. WETHTIR, UUS BT K& H @ AR T s
NS BRI IAREIR . ARSRAIBE T AT A — Py A
WELRIE L, DL e A SRR UUS JF k. eAh, A
Tt u] AR 7 L5 e

8

AT FEAF R T B LR 72 118 (JCYI20190808
123013260) % Bl

Compliance with ethics guidelines

Jiajia Wang, Huabo Duan, Kunyang Chen, Isabelle Y.
S. Chan, Fan Xue, Ning Zhang, Xiangsheng Chen, and
Jian Zuo declare that they have no conflicts of interest or

financial conflicts to disclose.



232

Appendix A. Supplementary data

Supplementary data to this article can be found online
at https://doi.org/10.1016/j.eng.2024.07.012.
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