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Table 1 Emission and other related coefficients in the Territorial Spatial Planning (TSP) carbon emission assessment
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Figure 1 Steps of constructing a system dynamics model of carbon effect in the territorial spatial planning of Jiangsu Province
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Figure 2 Schematic diagram of carbon effect system dynamics of territorial spatial planning in Jiangsu Province
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Table 2 Model sensitivity analysis results
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Table 3 Model parameters and historical verification results
Bt 1 iij YiE [RS8 ii‘j (N B =R e 1 ig B || Febr 2L jig ¥ | HERss ii‘j ¥l
WTEE TV 833961.24 | GDP TV 3318590 ([ TV 3780.86 | FFEAR TV 304.87|¥dHukikse 1V -30.72
584 SV 817269.35 SV 3318532 | 1 SV 3780.35 | MFWEERAE SV 304.86] 11 SV -30.71
RS -2.00 RS 0.00 RS -0.01|jik RS 0.00 RS -0.02
FE4zsm 7V 15779.06 || —. =% TV 3118113 | AT TV 3859.11 | Brbeil TV -4539.30| ifsciiz TV 243.23
B SV 15799.26 |[lL.GDP SV 31180.65 SV 3858.58 SV -4538.84 | it HEL SV 24323
it RS 0.13 RS 0.00 RS -0.01 RS -0.01 RS 0.00
WHEESE] TV 18180.09 || TolkBk TV 1053833 | WA AT TV 298.69 | bEMiEkiL TV —6.77 || VLRI v  -6.50
it Sy 18151.58 || HEik SV 10537.81 | REWZERHE SV 298.68 N4 -6.77 SV -6.50
i RS -0.16 RS 0.00 || ik RS 0.00 RS -0.01 RS  -0.02
faolvzsiml TV -2580.78 || REDlEk TV 250.99 || 3RTTAKMR TV -0.17 || KESL TV -17.15 | EERERIL w  -0.72
EkdE Sy -2531.52 || ki SV 250.98 || BRI SV =017 || sV -17.15 sV -0.73
It RS -1.91 RS 0.00 RS -0.18 RS -0.02 RS 1.56
WA Rl TV 236.01 |5 TV 716493 |[HiHbERHE TV 418.06 | KEKIR TV -0.15
EREE 3/ N 235.99 ||BEHERC SV 7116.30 || ik SV 418.06 || AL N -0.15
it RS -0.01 RS -0.68 RS 0.00 RS -0.03
EAsasm TV -56.25 ||ZZiiz TV 77571 || AHERES TV 479.75 | MRMBERIC TV -25.44
Hrldic SV -56.24 |t SV 795.96 | fEIERRAE SV 480.30 SV -2543
RS -0.01 ||k RS 2.61 ||k RS 0.11 RS -0.02
JEYNE| TV 7639.97 | WL TV 55456 || FREHIHL TV 779.90 || FAbGRIL TV -0.09
SV 7639.55 |4 SV 55439 | WRHEEL SV 779.88 N4 -0.09
RS -0.01 ||EEfEL RS -0.03 RS 0.00 RS -0.06

TE R TV SV 5 RSIMHHAAEAR S B SN FE 25 R A EL S B DU L SRR D222 , FLrh RS Y B 0y % 3 2 ZRBRAEBU/BAC SN T t, %

B S N DR AL TT N, B0 28R A TT T

hitp://www.resci.net



Wi v 45 T R G sl )2 9 ] 2 ()RS B R DA 2231

20244 11 H

Je SERLA FL 3T
4.2 12211990—2020 £ [E L+ == (8] ik HERUN H 25 R

(1) [ 25 ()4 HE R I 5 245

FE T AL I A VT D58 1990—2020 4F [H £
25 [ Al 300 1 I B3 445 4Rt s (18T 3 71 1990—2020
AETA IR ER ) - 30 4F 1], [ 425 ()i HE R A 1990
AERY 3257 7t K 2 2020 4F (9 35772 07 t, AR K
N 8.31%, FEAR IR AN H AR R ke H
PRI 7, 1990—2000 4 4+ fise HE i B i 3 IR R R AR
E WG SRR P G IR AS o AR RN A Il s
Vi) 2 ] = 2 () e s HE Ak ) e 2 2 RO R, Il s
Vi) e FIF T30 198 32 2 DA 5 0] Ay 4% 28 7 Ml e T 9 i HE
T, F RS AL KL 2 2000 4F DL SR VT 95 25 5 b &
J& R BCRE AN 2 PR I py 25 28

(2) AN [ 2 A ] A 72 [i) e s ) B8

AN TR S 70 [ - 2 ) e HE o B 5 SR v (181 3 e
1990—2020 4F: [in] fif1 £k ) : IR 2 (1] e Ak HE AR B
AR S 448 [ 4 4 [a) e HE i — 20 Al 10
M 5027 J7 t 3K ZE 38748 T t, AE S K 7.04% ; Q4%

—_— s%%@m
Ny SIS fi]
40000 a. ARK RN & Sl AA
1 S LGP 2s ]
ST +75[H]
« 30000
R
i)
= 20000
e
& 10000 -
& g
o4 - - - -
—10000 : : T : ! ! :
1990 2000 2010 2020 2030 2040 2050 2060
AFpy
c. WP A SAR BRI bR R Oy 3
40000 4 — S3URAH = )
s311€;lg§:rﬁl
—  S31EEAS|H]
5 300007 SIS
o —  S31[E+zsM0
I 20000 -
=
ey ]
:i?j 10000
> 0 i >~ \7
\
—~10000 \

1990 2000 2010 2020 2030 2040 2050 2060
Dy

Al 7S [3] A -1706 J7 ¢ B AIK 28 -3314 7 ¢, 45 ¥ B AIG
2.23%, SEERACAON H R 3G e # . 2 5KF
FR 4 o 2 g R AL ARG RO AE N R KTk 245
A T $5 e A FH 90 9 ) FH 803 01 B2 B b A
FEA FEAE AR HE R B Y ] B 4R T e I
i, DT A5 A 2 ] v e HE S L R AR AL LA
@A AZ M N -66.04 T7 t FEALE-73.15 J7 t, 4E %
115 0.3% , 715 S B T 500, HL 5L ol 55 488 in 94, (HL 454
JE (] S AR X 3R s UG PE 2SR 2.22 T e K &
4123 T3t AR B K 19.02%, 4R JE A5 Ak | 5 444 F
23 ()R HE T — A 5 SRR e TR K A
P, NI 2 ) A B HEOR TR 3228 i v i
SRR HE B , 35t 15 BH 22 B AL 23 A DR & TR RE (45
TR IS F AT L X BE VR TH 9% i SR DG i, AT S
AR A
43 FEITEE T 2021—2060 FE1EI TN LE R

(1) F AR A SR SRR 45

T ARE RGBT B R PR OF
23 [A] B HE R TE 2020 4F 35 B 5 2 TR

—— SoyfdtEs[a)
b. FLRIE 5 S22 [
40000 4 —  S2H&ZSHE
sz?&#%{ﬁl
30000 S22
R
i
% 20000 1
s
# 10000
ﬁ’ \
ol - = == =
-100004———m—
1990 2000 2010 2020 2030 2040 2050 2060
Ay
d. SR AME SLRIFE BRI 2l
40000 1 — S32A
S324%k % (]
30000 — S3hAEsR
S32iMFPEZE ]
20000 - S32H L

10000 A

R Tt

o+~ - = e ==

—10000 4

1990 2000 2010 2020 2030 2040 2050 2060
A

3 1990—2060 F£ A [ 1HE T 7R E £ == 84wk i 2 M B s 45 R E

Figure 3 Calculation and simulation results of territorial space net carbon emissions in Jiangsu Province under different scenarios, 1990-2060

http://www.resci.cn



2232 %O R A

B H T E 2060 AE A K (22237 T t) , ME LA 5K
BRa A H AR . A BFI R B A RS R VLI
BT BRHERLAE 2035 4F DL AT 52 88 K 300 5 =AY
TR A G SRR X B 1 | el 3t 45 P 1 Bk HE Tl 22 %4
HUH IR ZEH K o A SCR IS 20 53 4R A 7= 3l P 2%
DA HAth 452 FH b 1 9 N 205 sh A B8 22 S A 70
B AR A IS IX L BR s Q3 B 2 (] e HE il 5
- 23 ] Vel HE AR T AR SO [, i HE ik o
TE IR AR R G U s ] Tl BRI
FERHEBOR IR , 5 A5 4518 — 3007 @l 23 1]
S AR VR 33X 5 VT b DX A B 35807 e
TR L5 — 30, Hird 2021—2040 4E BRI B 4E |
Tt WEAH S FF R T o B 98 R AR K By ik 25
SECAA Y B AR v [ B TR AR P
Pl >, DT A5 e I TS it 3 A AT, AR S8 A B0k
TX—4518 . SR, B Tk b R i B A s
PR EUR Y A [ B RE 1T B @A 2 5 ]
BTN 2021 AFFF AR AR Yol /b g3 245 () e HE T o
WIRAR SR T, TRk )5 & Bk D, #h 7
I 1 11 R VR B3 05 FH M A B A MR T VA R A
IR A A 2 R R AR b A 2 s ] v AR
B BRI RE 0 o X AR5 M DGR g R e T
G N el |11V S /I = A A
gﬁ[llﬂo

(2) BRI oA H0L Tt 45

JE T H ) S B A 0L F I 25 2R UK 2021—
20604F , 245 [ 23 A HE O 35772 07 el /b 2
3790 J7 t( &l 3) , F AL 7 28 1 St A IR e s HE 1
AR WIS e M H bR, 28K E 40
AR ] OIS 8] B R KT AR . X E
B PR T 68 IR R AT R A BR VR o B DL R B T O
GDP BEFE P b iy S [l g2, i 751k 8 U5 1T
FE AR A s @A b 2% o] B Y E 1 S 3 I 34, X 2
T Bt b 5 A 4 B 0 249 o 75 A S
W DL AR B i s A A A b ke Y1 R T Y 0
BUAI R I 2 b B 55 30 1) 2 gt il A5 Lk b el A
FIT 4Tt 5 @A 2525 ) de T S vl 2 s A, {HL I 38 /)N
T HRE RN 5 2B a BRI 5, 1E K
PRTE A P00 (EUAA R b T B DR SR 5 5
Ak 2523 1) A BRI RE 108055 5 OV 7 2 ] v i HE

hitp://www.resci.net

W46 11

R R IO B X FE B TR BE R A AT A
BER 5 HE RS RS

(3)Rfie H R S0 T 0 45

B R RV BT 2 T 8 B0 R 8 A 8 2 A9 AL
25 5 5 7 VT35 AT $E A 2 2056 AR S BLaR AT, H
I O BEREAE 7 1M 5 2L 1 B AR A5 S B TR T
FELL 38 i (2 )0 I A8 30 7 32 1 S il , ELRERRAIR
T HE I s QIR 2 (R I A AR I 15 FH 175 5K B i
PEN 38 3 0 oK R T AR Ak T B i S AR SR A ok R
T s @AMy 2 8] 38 Ao 9ok 2D 4 0 i (%) A FH 42 = A
Py e | ] IR SR AR AT R B A TG RE AR A 3 R
DA S IR A AT 5 (A 2572 (8] 76 4 £ 15 b 7K A T L
ANV B RTEE T 38 A 3G b b R i R ke £
WAL RE 1 s G 125 1) 32 238 1o IR 4% RE AR AL i N &G
4, TR) et R 5 S RN DL 2K 7= i, DA S B D Al 2 T
Hir.

TP IR H8 bn PR AT B4 R B, VL5
A AT AR AT 2 2059 4 SEELRK RN H bR o HAARE 4L
35+ 38 1 34 0 BE U5 AN AT A BB R 5 LR A 28 ek
HE ; @Az as )38 1 $2 77 J6 GDP HUFEAY T B R
FEREAR K S a , DA R v 3 T 2 ol IX g b 7 55 %
Fe b , 52 B A B T H A5 s ARl 7 [ 38 i 42 /&5 A
Hi R4 B 5 A b B 55 R SR DA R A
i) 3 2 g W K A L A T RS AT
44 3TBERALFRTERBETNEREE S

LR 3P S 4 2505 Z8 T B R AT AL T 0 45 AR
(E4)nT I H

(1) 2021 4F 32 , &4 5 5 28 1 [ 5 ] ¥ dlk
HEC A R R R A 3 (0 BAR AR fb A B oA
], Horp . D A 2R & B4 5 2021—2060 4F HE AR 5 fa
FE T R RRAE ; @B 425 MR Oy 58 S 1 5t T 78
2021—2035 45— TR EE A IE N, 2035 4F )5 ) 2 1R
HUR R XN S5 2021—2035 4F [F £ %5
] K] Oy 58 vh T AR LR R B AL A R TR S A A A
A 22 B EAR T i (8RR 42 o 4 b
K s @b AN 5 R AE RIS AR g T R R e %
N YRR A Y (AR 0P <R TN B AN [ E S S
M R HFLLRRE TR

(2) NS S R AIHRCR R E : QM A
SR SR e, BRI S T I 2 (R BRI Dy 8 S it 1Y)



Wil e 45 < 3 T R G0 8 2 R s (e RS B AR A 2233

20244F11 A

— — AREEER — el R SRR R b
= a0000] =~ PR 5 T AT SR A HE AR
= 30000 —_—
E 20000 =
= ~
Z 10000 ~
B 0 \
£ 10000

1990 2000 2010 2020 2030 2040 2050 2060
Ay
4 1990—2060 F R EER TE L= ESEHRAKENE
HEHLFUME XS EE B
Figure 4 Comparison of calculated and simulated projections of net

carbon emissions from the territorial space for different scenarios,
1990-2060

ICHEAE FH B e 2 AR R 8 B0 e v R E A, DRI
5 1l 2 A S HE R it L DA B U H B ) S
B Qe AN ST PR IR RS bR 58 B IHERL
RN B3, RT3 , iR E s,
207 5 E BT RR IR 4 5 AR FH R
DR T AR E RS ' T SRSk R
S Z TP B rh RV ST R RS bR O RO
W2 %5 30 ik [ 4 25 [R5 A 14 4 2, S 8
VB I b A R 5 38 AT S B Al A
Hir
5 Gt
5.1 g

FE] = 25 [a] J 3 oy DX 38k [+ 2 () F) P 47 B 4 0L
TIEAKL], S A . A ST 2s ]
FLA B L, R T R T RS 12
B A T A 233 ] B0 K] R O 45 i 38 B 1) B 800 T
RS TR B R T A48 ] 425 (R R 5 58 St A
WYL IR 2020—2060 4T [ + 23 [H] fiie 00 22 1 5t
RS, EEEST .

(1)1990—2020 4FE-T. 7544 [ 125 [a) et HE il 34
{H M 15779.06 J7 t, 556 T ELSAH I B I 25 SR AR 1L,
HAXF R 224 0.13%, W) AEfL 75 T8 , AN 1990 4F 1Y
3257 J7 t Ee BN A 2020 4 1Y 35772 T3 t, 5L SR
Jer i ARG I AR AR

(2) AR EJRIEHT , [ 425 8] e b HE il 7
2020 A B J5 22 T B # (0 B & 2060 4F45
22237 J7 t, RSB R H AR 5 R 4 as LR O
SZ 0 5 R, 2020—2060 4F M 35772 J7 t g b &
3790 J7 t, 2 BRI Jy 58 0 St A B Rk HEFE L A7

A S B rh R E B 5 e rh RS ST ST AR R
BAR A TS SRS bR R T R LA AT
A3 R HT 2056 4F 5 2059 4 52 BLAR A H b {H
VEECE SR e SO L (R i

(3) A L HoAth AH DA 58 1R, A 3 1990—2020
AT (i) ] = 2 T ¥ il JICI00 B35 45 S R A Ak e 4 T
FF AT IX S BR 5 402 [ A 28 [R) e e HE IO 35 285
rh 3R A R] e A Tl e HE R DT K L R A R R0
23 ()2 [ 4= 4 () 1) 2 SRR U | DA bR I i
57 (1] T AR ) U /0 B0 LAV RE s, A 34>
5 5 AT — 3K
5.2 il

25 b VLI A B S I v R E A, R 5E
b PR 43 s ()RR 8 A, s A I A PR
it DA R 48 s R S, BT

(1) X F 3k B s 1], mT 38 3 5 J7 JC GDP #b eSS
FREJH B RE UE RN AT A BR IR (7 Ly 9 DL RO A
B IX S BT T AR AR BRI, 8 i I b TE F K
FERE AT o =E R Dl e 15 it A5 5 - Bl b A = Ml
KR FEHES ARBRFL AR | LAV A 452 7=k 543 GDP g
U5 #E 5 3 0 H AL 5 | T FECR S ah 35 it , Bk 51 S
7 BRI R it , R AR D AR 0 RRRE  #fE ) ik
A3, T R R 2 A8 e e 1 A7 5 2 U
D RE LS 5 R ACHERC T SR S L) BT RE AL
RS HEOR 3 m BRI A RO il iR sk Ak,
AL R TOU A0 el b o A 22 T, A Ot e i et 2 1 P B 75
SKEATHE T BEARREFEIEHE Ik i il

(2) X6 FAlb 2 8], o] 3 o 1 — 25 4 v Bk A
P15 0 P S i B 55 R AR A, BT Al ZS ) i T R
J1 o AEFLRIB AR it AL 45 - 51 SR ROREUTT RE
T, AT AR 5 REAE s 4 A ML S A ARl ik
RO 254 FH 5 RE L S B AR QT i B 2E e
T IREER R | KA R R SR b, SR TR AE D)
() 7= i o, 3 B T LAV BE T

(3) X F A=A (8], Al 38 5o 2 w5 1 K pAR fR 3
T RUE A DA R T BE o AR R sl e 1 it .95
il 7 AP L P 2 R A IR SR R A G0 b 4 4R o
IR 5 St 10 AR BB B TR 0 — 20 4 I M A
()7 25 3 55 1 b = R A A AL B i s s AR L AR
T, 25 1k AR R £ 5 38 a3 MORT R SR T

hitp://www.resci.cn



2234 %

At

»

W46 11

BAF T A IMA R, IR BGE 5 195 B S H0R
SE A HE AR A, 19 55 s I W BE ) 5 30 i A A
A2 e L se i s Al A5 7 s b A i B £ 71 A
W o, R HUE HE 5 5 BE AL 8 S R
SRR I It , Pt m b A B A I MR AR 3R

(4) % T 98 23 18], W] e i i e 37 B8 IR AT 4
A RETR 5 HE, HEAT IR XU BE RO & S5 AT, AT
ok T o i A S e T AR R DR A it £
5 IR PR LR S R GE R PR A A, A 1k A
e, DRAP I R AR WG 5 M 5 35l v 2 R DL 26 57 4™
b e e 2 BA PRI S RE R I H |, LR i B2 A
DU i, P b B TR 23 AR RE )

S & 3 ik (References):

[1] van Marle M, van Wees D, Houghton R A, et al. New land-use—
change emissions indicate a declining CO, airborne fraction[J]. Na-
ture, 2022, 603(7901): 450-454.

(2] T2k, SF, XV pE, &5 . R 280 s i & e 5 ek
TR MR 2 S PR 2R Ok e ] 282 1 M & T i 22 B B 5
[J]. BEURRFA%, 2022, 44(11): 2233-2246. [Ding X Q, Wu Q, Liu X
N, et al. Coupling and coordination degree of land use, high—quali-
ty economic development, and carbon emissions and influencing
factors in China: An empirical study of 282 prefecture—level cities
[JI. Resources Science, 2022, 44(11): 2233-2246.]

[31 ZoedE, P, SCPME, 45 . 2000-2020 4F rf [ i st + e aefifs i
B A M A HRR A% B (D). M 2 4l 2023, 78(9): 2209-2222.
[Tong R X, Liang X, Guan Q F, et al. Estimation of soil carbon
storage change from land use and management at a high spatial
resolution in China during 2000-2020[J]. Acta Geographica Sini-
ca, 2023, 78(9): 2209-2222.]

(4] BBEa, kg, BXORER, A BRI ik b R 5 ] b s ) LA
SEELHLE D). BRAR IR T AF ST, 2022, (1): 1-5. [Huang X J, Zhang
A L, Zhao R Q, et al. Carbon emission peak, carbon neutrality and
territorial spatial planning implementation mechanism[J]. Modern
Urban Research, 2022, (1): 1-5.]

[5] A, 4RAE, sREE, 5. XU AR T B30T E 42 ) H)
BAR SR EAMLHIT]. BREEM, 2022, 50(Z1): 64-69. [Wang W,
Zou W, Zhang G B, et al. Urban agglomerations territory spatial
planning path and governance mechanism under the “Dual Car-
bon” goals[J]. Environmental Protection, 2022, 50(Z1): 64-69.]

[6] Zhang Y C, Peng T, Yuan C, et al. Assessment of carbon emissions
at the logistics and transportation stage of prefabricated buildings
[JI. Applied Sciences, 2023, DOI: 10.3390/app13010552.

[7] Simmonds M B, Di Vittorio A V, Jahns C, et al. Impacts of Califor-

T . . .
nia’s climate—relevant land use policy scenarios on terrestrial car-

hitp://www.resci.net

[8]

[91]

[10]

[11]

[13]

[14]

[15]

[18]

bon emissions (CO, and CH,) and wildfire risk[J]. Environmental
Research Letters, 2021, DOI: 10.1088/1748-9326/abcc8d.

You J Z, Xu X, Wang Y F, et al. Life cycle carbon emission assess-
ment of large—span steel structures: A case studylJ]. Structures,
2023, 52: 842-853.

Liu H J, Yan F Y. Quantitative analysis of impact factors and sce-
nario prediction of energy related carbon emissions at county level
[J]. International Journal of Green Energy, 2023, 20(12): 1342-
1351.

AR, RS, AL, S AP S G e S R & AR
] 4 AL FE )], AR AL BF Sk I, 2021, 17(3): 279-288.
[Feng X Z, Zhao M X, Wang M, et al. Simulation research on co-
controlling pollutants and greenhouse gases emission in China’s
transportation sector[J]. Climate Change Research, 2021, 17(3):
279-288.]

Karamouz M, Zare M, Ebrahimi E. System dynamics—based carbon
footprint assessment of industrial water and energy use[J]. Water
Resources Management, 2023, 37(5): 2039-2062.

Liu X, Wang S, Zhuang Q, et al. A review on carbon source and
sink in arable land ecosystems[J]. Land, 2022, DOI: 10.3390/
land11040580.

LW, W, R, A5 E R AR 2SR O R R RE T B AR
T A2 (1], FE RE 2 B 4, 2023, 37(4): 587-602. [Peng Y F,
Chang J F, Zhao X, et al. Grassland carbon sink in China and its
promotion strategies|J]. Bulletin of National Natural Science Foun-
dation of China, 2023, 37(4): 587-602.]

A R, BIRSE, TRk, AF D AT BRI REIRZ DR AL AR
55 WF AT 0], % AL, 2022, 38(1): 35-66. [Zhang X L,
Huang X D, Zhang D, et al. Research on the pathway and policies
for China’ s energy and economy transformation toward carbon
neutrality[J]. Journal of Management World, 2022, 38(1): 35-66.]
TG, WP TE, TR b B SR R P A R
K2 )], M HE 224, 2021, 76(12): 3103-3118. [Wang S J, Xie Z
H, Wang Z H. The spatiotemporal pattern evolution and influenc-
ing factors of CO, emissions at the county level of China[J]. Acta
Geographica Sinica, 2021, 76(12): 3103-31138.]

FEMERE, XU, T, 45 Al g o R SCHERTIT SERIRL 27
[ A (J]. A Rl 25 4, 2023, 37(3): 348-352. [Zhuang W M,
Liu J P, Wang J G, et al. Key frontier basic scientific lssues in
building carbon neutrality[J]. Bulletin of National Natural Science
Foundation of China, 2023, 37(3): 348-352.]

WO, KR SRR . v [ B ) P R A 18] Sk
P 245 245 R A R B Bl IR 3R (7). 2 5 M B, 2023, 43(2): 190-200.
[Ji X Q, Liu H M, Zhang Y S. Spatiotemporal evolution and driving
factors of spatial correlation network structure of China’s land-use
carbon emission[J]. Economic Geography, 2023, 43(2): 190-200.]
T, R, AR, A AR AR BRHEBCRAE 5 AR 26 B
IR JBE RS A3 HT 0], 22 0% bR, 2023, 43(11): 173-180. [Ning J,



20244 11 H

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

Wi v 45 T R G sl )2 9 ] 2 ()RS B R DA

2235

Wang Z, Du G M, et al. Characteristics of agricultural carbon emis-
sions in Northeast China and its decoupling state with agricultural
economy[J]. Economic Geography, 2023, 43(11): 173-180.]

BCAR S, BB IR I B0 PR ST U S (D). b PR R
2021, 41(8): 3792-3807. [Duan W Y, Huang C. Research progress
on the carbon cycle of rivers and lakes[J]. China Environmental
Science, 2021, 41(8): 3792-3807.]

R, BB, RARTE, S . bR FUAR T o [ e L i I e
I35 W 1 VEAS )], IR B A, 2022, 44(4): 716-729. [Yang L,
Hao X Y, Shen C L, et al. Assessment of carbon sink capacity and
potential of marine fisheries in China under the carbon neutrality
target[J]. Resources Science, 2022, 44(4): 716-729.]

FTORte, AR, oidy, A5 VLI A AR S R G N 5 3
AR AR [ U S8 IR S BR BT, 2022, 31(7): 1584-1594.
[Weng LY, Li W X, Zhang M, et al. Spatial-temporal evolution of
net carbon sink of farmland ecosystem in Jiangsu Province[J]. Re-
sources and Environment in the Yangtze Basin, 2022, 31(7):
1584-1594.]

PO . A5 TR %58 28l G5 AL BFE D). b st At
J1R2:, 2021.[Lu S S. Research on Optimization of Beijing Low—
Carbon Passenger Transport Structure[D]. Beijing: North China
Electric Power University, 2021.]

BRA, WK, 28R, 5 R TR S MY AT AR B A il =
Az S 0] A AR A (], L ER B2 5 R BT A7 i, 2024, 46(4):
528-543.[Wei W, Ye Z S, Cai X, et al. Characteristics of carbon
metabolism of production—living— ecological space in Wuhan City
of Hubei Province, China based on ecological network analysis
model[J]. Journal of Earth Sciences and Environment, 2024, 46(4):
528-543.]

KA, T, BB A, A5 DX b R IS R A A (R e HE T
SR RTSE1]. SRR, 2013, 35(4): 792-799. [Zhang M, Lai L,
Huang X J, et al. The carbon emission intensity of land use conver-
sion in different regions of China[J]. Resources Science, 2013, 35
(4): 792-799.]

Zhao M, Kong Z H, Francisco J E, et al. Impacts of urban forests
on offsetting carbon emissions from industrial energy use in Hang-
zhou, China[J]. Journal of Environmental Management, 2009, 91
(4): 807-813.

TR, SR, 2GR AW B HE I 25 R SRR [N R
S0 P - SR S FRBE, 2011, 21(8): 80-86. [Li B,
Zhang J B, Li H P. Research on spatial-temporal characteristics
and affecting factors decomposition of agricultural carbon emis-
sion in China[J]. China Population, Resources and Environment,
2011, 21(8): 80-86.]

WA, EVER . P E A S MR AR ] Al TR
2:4f, 2010, 26(10): 247-252. [Hu X D, Wang J M. Estimation of
livestock greenhouse gases discharge in ChinalJ]. Transactions of

the Chinese Society of Agricultural Engineering, 2010, 26(10):

(28]

(30]

[36]

247-252.]

T, R, XU . 25 i Y i [ AR S e IR A
b 2 5 43 BT 3. 2 UE R 2, 2014, 36(6): 1256-1266. [Feng B,
Wang X Q, Liu B S. Provincial variation in energy efficiency
across China’s construction Industry with carbon emission consid-
ered|J]. Resources Science, 2014, 36(6): 1256—1266.]

JikEz, #8IEa, FMIE TR, %5 . 1981-2000 4F v ] it S 4 iV
BIAE L. o R (D 4R FHE), 2007, (6): 804-812. [Fang
JY, Guo Z D, Piao S L, et al. Estimation of land vegetation carbon
sink in China from 1981 to 2000[J]. Scientia Sinica (Terrae), 2007,
(6): 804-812.]

TRICH, AT, AR, SF . IR AR S R SRR S
T[] ¥ 55 Bl 2%, 2007, (9): 1905-1911.[Zhang W J, Tong
Cheng L, Wu J S, et al. Simulating and predicting of carbon cy-
cling in typical wetland ecosystems|J]. Environmental Science,
2007, (9): 1905-1911.]

PSE, RO, FERE, 55 . 3 T R U@ i3 s L bR
IS WG BLAT 5 ATT95R48 A A1) AT B IR 5 PR, 2023,
32(2): 260-272. [Li G L, Li X S, He W K, et al. Simulation of car-
bon peak of urban land use based on system dynamics model:
Take Jiangsu Province as an example[J]. Resources and Environ-
ment in the Yangize Basin, 2023, 32(2): 260-272.]

IR, FENY, (0% . 215 55 T T g A IRl B Bk s e 5 ko
FIFM[J]. 2555 Hu B, 2023, 43(6): 230-240. [Li S X, Tong Y, He
B. Prediction of tourism carbon peak and carbon neutrality based
on multiple scenarios: A case study of Hainan ProvincelJ]. Eco-
nomic Geography, 2023, 43(6): 230-240.]

XA, RIS WA H AR rb [ BE IR 9 e Hl A T
[J1. YE R, 2023, 45(10): 1931-1946.[Liu C M, Qian X Y. Pre-
diction of carbon emissions from energy consumption in China un-
der the “dual carbon” goallJ]. Resources Science, 2023, 45(10):
1931-1946.]

Y, AR, K SCE, S BT 1 R 21 B
ASEADL ST F) s i+ 3-ik  HCMG 55 PR 23 A (0. 1 5% DX B 5 R
1%, 2023, 37(10): 46-55. [Ma Y J, Zhong J T, Mi W B, et al. As-
sessment and vulnerability analysis on carbon storage based on
multi-scenarios simulation and prediction of land use in Qinghai
Lake basin[J]. Journal of Arid Land Resources and Environment,
2023, 37(10): 46-55.]

ol R ELA R ILIRA E HAR HRRHE R SR (D). R A
M 5 K %%, 2020. [Yuan Y. Research on Carbon Emissions from
Land Use in Jiangsu Province from the Perspective of Teleoupling
[D]. Nanjing: Nanjing University, 2020.]

PIVINKE, SRABLE, TS | VLo i DX A FH AR 25 R S U
IR 23 78 A B A S PERIT ST (0], o A0l 93 O 55 IX R, 2021, 42
(10): 56-64. [Sun X X, Zhang H B, Yu Y P. Spatial and temporal
dynamics in carbon source/sink and equity of the farmland ecosys-

tem in Jiangsu coastal area, ChinalJ]. Chinese Journal of Agricul-

http://www.resci.cn



2236 %O Rl %

S04 11

tural Resources and Regional Planning, 2021, 42(10): 56-64.] Q J, Lv X, et al. Analysis on spatial-temporal characteristics and

(371 BREFS, kA5, B, 45 VLI E Bl 5 b i B 1 B 25 R AE 2 driving mechanisms of cropland occupation and supplement in Ji-
IRSHHLEL[]]. 223 HiEE, 2016, 36(4): 155-163. [Chen C L, Zhang angsu ProvincelJ]. Economic Geography, 2016, 36(4): 155-163.]

Carbon effect assessment of territorial spatial
planning based on system dynamics:

Taking Jiangsu Province as an example

CHEN Longgao"?, WANG Xinyao"?, JI Li"?, WU Haigian"?, LIN Ying"?
(1. School of Public Policy and Management, China University of Mining and Technology, Xuzhou 221116, China;
2. China Research Center for Transition Development and Rural Revitalization of Resource-based Cities in China, China

University of Mining and Technology, Xuzhou 221116, China)

Abstract:[Objective] The purpose of this study was to predict the carbon effects under the imple-
mentation of Territorial Spatial Planning (TSP) schemes by developing an evaluation model based
on the carbon effect mechanism of the TSP scheme implementation, and provide a reference and
support for proposing paths to achieving the dual carbon goals. [Methods] Based on the system dy-
namics model and scenario analysis method, a system dynamics model for evaluating the carbon ef-
fects in the TSP scheme implementation was developed. Taking Jiangsu as the empirical region,
based on historical data from 1990 to 2020, the simulation prediction of carbon effects for various
scenarios, including the implementation of TSP schemes, was achieved in the study area from 2020
to 2060. Subsequently, a carbon-neutral target implementation path applicable to the research area
was proposed. [Results] (1) From 1990 to 2020, the net carbon emissions in the territorial space in-
creased from 32.57 million tons to 357.72 million tons, exhibiting a trend of initially decreasing,
then increasing, but overall rising; (2) Under the two scenarios of natural development and the im-
plementation of TSP schemes, net carbon emissions from 2020 to 2060 exhibit a declining trend.
However, they remain positive until 2060, failing to achieve the goal of carbon neutrality. In the
carbon neutrality scenario, under two schemes based on the regulation of non-planning indicators
and planning indicators, Jiangsu can achieve the goal of carbon neutrality ahead of schedule, but
the scheme regulating non-planning indicators is more feasible; (3) Among the classified net car-
bon emissions in the territorial space, industrial carbon emissions in urban areas contribute the
most, while the agricultural space is the main carbon sink. [Conclusion] Territorial spatial planning
plays a crucial supporting role in achieving the dual carbon goals. To achieve the carbon neutrality
goal on schedule for Jiangsu Province, it is feasible to adjust certain territorial spatial planning indi-
cators or formulate corresponding safeguarding measures to regulate non-planning indicator fac-
tors.

Key words: territorial spatial planning; carbon effect assessment; system dynamics; carbon neutral-

ity target; Jiangsu Province
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