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Tab. 1 General description of SSP scenarios
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1T CMIPG6 £ Xt S e HE il 6 A= UL T 2 57 19 25 DA A AR { WITCH 5 AIM
FREARDKG v AR Ry BT ) — A R TF 9T, AR SCR HIFIE Y WITCH AL [ 5t F Y
fe HE ik HE AT 25 A PEAL , B AY By O 48 B 5 A BE U SE 9 (European Institute on
Economics and the Environment, EIEE) 4EfFIF %, &—FH L FAIES LT A,
IS h AR5 2R B BB IEER 1™
2.2 BRI

T HEBC A5 rb i %) v e HEFSCER R AR B 1 v B A% 3388 2 (Carbon Emission
Accounts & Datasets, CEADs) ®, Ar[EHLZEH S5 T A D & 5803 H /e
15 B TR 2 9 8 XU A R 55 B A AT B4R 0, 2Bl % 08 1 AR B EUR A2 L
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Systems Analysis, [IASA) R T Z5 5, rfv ] ELAT 55 A9 N 11 1R A 56 SR I B A 28 35
B
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SRR, B PO S G 30 R4 2000—2015 4F [ NEP U T30 (32404 R
il 2016—2100 4F-f M ARG AL ), 40 BI2E T RCP2.6 ([XFREERAEVS A BORE A% 7E
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2100 4EH [ NEPBUE, VAR AE S RGN AE
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BT B S B A 20~25 a BB LR
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Fig. 1 Simulation results of China's carbon sink capacity from 2000 to 2100
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3.2 EFEAFERE R BREEAE L

AL Riahi %" Bauer %" 45 SSPs FREIR SH AR SHON IR, LIF BN THUIR
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&7& kﬁﬁg %‘H% E/‘J SSPI1 ‘ﬁ%% 2060 Tab. 2 Total radiation forcing under different scenarios
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Fig. 2 China's annual per capita consumption from 2000 to 2100 under different shared social economic paths
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e SIS HEBOR TS 50T, A4t S0 5 i E K T 2025—2030 4 52 Bk 5
W, JFEE A 5 B (Carbon Capture and Storage, CCS) i (92 TN FH . BEIRSS
Ay eAC 35 RN RE 5 BE 11 T Rl vp [l i HE AR R TR . Hirp SSP1 5 SSP4 1% 5 T H [ 2060 4
WRHECE B = 29 0.60 Gt C/a, Z 21 a8 A BT SCEUR AU HEI;  HAbE 5 T E 2060
SERRHECK IR R 29 1.0 Gt Cla, F 21 RS %4 0.48~0.69 Gt Cla,
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f) SSP1~SSP4 14 2 558 i ik Vel HEBOR AT fy SR p o 55t , @i e s N A Tl e st
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TE 2035 F ARG G RS T RS, 5ok E, SSPA T SRg R I 1% & T SSP1
5, (HERAR LS BB AL, LA SR SSP4 1 SE6 4 1l BB IR FHHEA 72047

Q@ A szl R .
@) HLBh AR TR 7R ZRAF 5838 F Il R TR P e A o, SB35 A T B IR



93Y]

XUPEAR A5 I b S8 BrBAR T r [k b A A2 T

2195

B (Gt Cla) THE R (Gt Cla) BRHERER (Gt Cla) BRHEE (Gt Cla)

AR (Gt C/a)

Fig. 3

— R — BETUREEE  —— AEURSSIIRHE ccs

— FEEaRHEIR --- BURTES FoHER
3.50 - a. SSP1—HBR BRI HFBUR 350 b. SSP1—iR B HIBHFEOR
B 300}
>0 © 25! AL
2.50 g 200 |
2.00 W s ‘
1.50 =S | ¥
& 100 .
1.00 & 050 E
0.50 0.00 L2
0.00 —0.50L
S PP PP G0 D @\‘aqﬁﬂpg@@@,\s@qﬁ
ERNGNIGNENE R NNION DA AR DA D P
Efy iﬁ{ﬁ:‘
3.50  c. SSP2—H5R E RIS HEBUR 3.50  d. SSP2—T R BER I HE B SR
3.00 = 300
250 | | ' C 250} T
2.00 S 500
.00t B 200f
1.50 B 150
1.00 = 1.00
0.50 T 050
0.00 0.00
'\9@(‘9\5 @3@5 st,sdg; o Qog; § (‘9@"9\6@@&5 Q@Q‘p Q@ ,\séga §
@ﬁ} ﬁflﬁ
6.00 e SSP3—ABRERRIHE LR o 600 £ SSP3—uR BERRIRHEEUR
5.00 | O 5.00
4.00 - T 2 400 T
3.00 | S 1l ”’g 3.00
2.00 | I 2.00 i
1.00 I = 00 -
0.00 L 0.00 -
6O Do 5 B oD D 65 Db o5 S oS H
QA S £ o ‘\ D’ O O A > £’ N\ &
NI P PP F PSP
Eh Ehy
3.50 - g. SSP4—HHR R HFEE - g.gg h. SSP4— =3 B R UNHE B R
;'gg O 50 *
e 2 200
: Eﬁ 1.50 \
i-gg £ 100 |
: 0.50
0.50 B 0.00
0.00 -0.50
55 b B 5B bDD I R I SR
PP PRI E LS PP PP L ¢
D AP T S S DA AR DA AR D
AEpy A
SO0 i SSPS—HERBERMHER . o 301 j. SSPS—PIRIERIRHFECE
4.00 O 400 '
S
2'(5)8 B osof
2:00 B 200
1.50 = 1.50
1.00 £ 100
0.50 g.(s)g
0.00 )
55 D5 5 5SS H R R T T TS
DB PP 0 SO S PP PSR E L LS
N NI ANENAS NN ENTENENEN
A4y A4y

K13 ANEE ST A iR R Bk sk

China's carbon emission and contribution to carbon emission reduction under different scenarios
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Fig. 4 Carbon emission-sink change paths under different scenarios
a. LRI FE S Tk RE VR b. B ATk AR (SSP4—TRi 5 )
—— SSP1HL}] —— SSP43EHL S )
20000 — SSPliEHy — SSP13EHL A 15000 1wk ;= KFHAE = RBE = HfE
= ~ SSP4HJj = = YT » CCS = fLAREHR
§ 16000 { _ SSP4iEk § 12000 |
4 -~
& 12000 s 9000
?‘éﬁ 8000 | 2‘&“ 6000
F= P b
£ 4000 f £ 3000
qm qm
0 - . 0
QO VO O VO O NN O N D Q AN O O O O AN O N
S S S S G R
A 4
c. e AT L RE VR I (SSPA4—Fr R ) d. 353E i BEVRf F (SSP4—R B )
20000 S T 3000 = A w AN—IR3S)
= w YR = CCS F e = FAAN—HZ) m BH—BRIA
g g 2000
& 10000 5 1500
iy iy
& #1000
Z 5000 =
= #2500
0 0
QO AN O N0 O N O N QO O N N O N N N D
ST S S D MENIE RSP NP
4R F

K5 SRlEsR s A SR 2T RE DR

Fig. 5 Energy use by industry under typical carbon neutralization scenarios



918 XUPEAR A5 I b S8 BrBAR T r [k b A A2 T 2197

HL AT REVREE 2025 4F J5 i 15 RE R AL A BBV, 22 2060 4K 35 T fE
U5 R 7 B R A 2 95% . K FHAE 57K 1 & L A2 = vk g BRI 05 FF K B AR S5 )
1 2045 453 MK F] 29 1.6x10” kWh/a 55 2.0x10” kWh/a J5 B4 2818 . Xy % g 48 1y
i RN R T, X S H T RE IR & T ZE WM AR — 2, A SCBUH X ) &
FL B 7E 2060 4735 6.5% 10" kWh/a, i B & LB 1920 60% . fbA1 BETE-5 ALY i e i & i AE
2030 4E J5 B AW N ) CCS AR BT B L HERRHERL

i AP AEVREE R P, 2030 4F J5 1k A1 e IR 1 FH CCS F2 AR sl 50k A 1) i i
U5, 22060 A H CCS HAR AT RETRAN 5 SRR FH I 2 25%. LW Rel T, £
SR REIRAE 2025 ARG #HA AL A REIR SE 20, BURA Y BB R AE 2025 47 5 PE
KIEFHB A ERBE T, 75 2060 4F SR T REVRIN 2¥ 102 45%., CCSHAR £ 5
W TAE G e HERESTL, & 2060 4E 2 3.9%10"> kWh/a [BEmAEE T CCS % AR I i
T£50.4 Gt ClanytHER .

A2z L BB R R, BB BRI —IR A B I —4l F s ) = B Bes AR i U
e, FANLH B ATE 2025 4 f5 PO K I D BRI SR Sh 420, 22060 - H AR
R RN B 29 72% o 32 i 22 57 s B B %) 3K 2 T T 5 el R T s Tl TR 30 D g
TR, T AE AR G AR G 328 A 1) 4 P BT S U 2 3 i o

4

ARCEER FEAAFELLF 3D . O T 19702009 4= T FAH 8 3 G 25 5
2000—2015 4= AT 4 38 Gt 1ot B ik 245 SR A A o 1% s o &, 12 T IBIS A a3l A5
RUBHL T 20002100 4F Hp [E A= 25 RGERRILCH; @ FET b FEIRRFHEL T s 850 Fn N V2855 4
T S IEE, 32 WITCH £5 & PR BRI T 2005—2100 47 H [E A [R]85 5 F i fcHE
i B FEFBHLRMRIC SRR, AT T R EAS RS ST A as R (] K 4 4
T N AR R AR, RIS

(1) 2000—21004FHr [E I B 7 — 2 K BVE R P B oh . EERITE: O MILEAF
{32 A/ NE R e 2 80 DL 3~4 a Sy JELBIR I S R, 10 a t sl - (A 0] 52 3 K 44 20~
25 alyALE . @ RCP6.0“MNE S T H RIS AEA A 7E £ 0.30 Gt C/a, {HAKIL
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China's carbon neutrality path prediction
under the shared social economic paths

LIU Zemiao', HUANG Xianjin"*>, LU Xuehe’, LI Shengfeng', QI Xinxian'
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Abstract: Scientifically predicting and analyzing China's carbon neutrality pathways under
different scenarios is helpful for the reasonable advancement of carbon neutrality goals, but
there has been limited comprehensive analysis that combines carbon emission- sink change
trend and a systematic analysis that uses international scenarios for climate change research.
Our research simulates China's carbon emission-sink paths in the 21st century under the shared
social economic paths, with the usage of WITCH integrated assessment model and IBIS
vegetation dynamic model. We also predict and analyze the timetable and paths of China's
carbon neutralization. We find that: (1) China's carbon aggregates show that there is a 3-4 year
cyclical fluctuation. Under the RCP6.0 climate scenario, China's average carbon sinks are
stable at about 0.30 Gt C/a. Under the RCP2.6 climate scenario, the amount shows a downward
trend, and it is predicted to drop to about 0.18 Gt C/a in 2065-2100. (2) China's carbon
emissions are jointly affected by world's economic and social development path and policy
intensity. Under medium or high intensity emission reduction policies, China's carbon
emissions will show a downward trend after reaching the peak in 2025-2030, and under SSP1
or SSP4 with high intensity carbon emission reduction policy, carbon emissions will be reduced
to about 0.30 Gt C/a in 2060 and achieve the goal of carbon neutrality. (3) The research of
pathways based on typical carbon neutral scenarios finds that, it is required to actively promote
the progress and application of clean energy technology, the transformation of non- electric
energy to electric energy, the popularity of biomass energy and CCS technology, and advocate
the development of electric vehicles in order to realize carbon neutrality goals.

Keywords: shared social economic paths; carbon neutrality; carbon sink; carbon emissions;
China



