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Abstract: To evaluate and predict the synergistic effect of reducing pollution and carbon in Tianjin, the emission reduction elasticity
coefficient method was used in this study. Based on the STIRPAT model, the synergistic effect of pollution reduction and carbon
reduction in Tianjin during the "14th Five-Year Plan" period and 2026~2060 were predicted by scenario. The results showed that the
main emission sources of air pollution equivalent and greenhouse gases were industrial sources. The synergistic effect coefficient of
pollution reduction and carbon reduction in Tianjin ranged from 0.11 to 0.26 in 2015~2017, and was less than 0in 2013~2014 and
2018~2020. According to prediction, the synergistic effect coefficient of pollution reduction and carbon reduction in Tianjin was 0.06
during the "14th Five-Year Plan" period and was greater than 0 in 2026~2060 under various scenarios. In 2011~2020, the synergistic
effect of pollution reduction and carbon reduction in Tianjin fluctuated and changed, and it was possible to reach the synergistic stage
during the "14th Five-Year Plan" period. In order to achieve a high level of synergy of pollution reduction and carbon reduction in
Tianjin from 2026 to 2060, several measures need to take, including reasonably control the urbanization rate, the total population and
the gross regional product, increasing the proportion of tertiary industry and high technology, and continuously reducing the energy
intensity.
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Table 3 The setting of various parameters in the prediction of the synergistic effect of pollution reduction and carbon reduction

from 2026 to 2060

18 5t ZH 2026~2030 4 2031~2040 4 2041~2050 4 2051~2060 4
NEPSE FEBRK 1.2% FEHIEK 0.45% HFERIK-0.55% EREK-1.55%

WL EHIEK 0.26 K 0.2 FEBIEK 0.13 EHIYK 0.06

SEHEN B X R A FEHHK 5.3% EBHK 4.55% EBHIK 3.55% BRI 2.55%
H=re b K 1.32% ERIHEK 1.02% EBIHEK: 0.62% EHIK 0.22%
AE Y5 R 5 4 2K 16.6% 5 4 SRR 18.85% 54 R 21.85% 54 B HEAG 24.85%

F AR R fEH ET) 2.64 4ER BT 2.04 fEH ETF 1.24 SEH ET 0.44

NEPSE FERRK 1.1% FEWIK 0.73% FERIK-0.23% EHEK-0.28%

Ik FEHHIK 0.24 EPIEK 0.18 WK 0.11 K 0.04

oo X B A FEHHK 4.8% EBHK 4.05% EHIK 3.05% FEHHK 2.05%
S =t EHIK 1.52% ERIHEK 1.22% EBIHEK: 0.82% EHIK 0.42%
AE Y5 R 5 4 2 UHREA 18.6% 5 4 SRR 20.85% 5 4 R 23.85% 5 4F B HEAG 26.85%

F AR R Y ETE2.84 Y ETF2.24 Y ETF 144 £ T 0.64

NEPSE FEIEK 0.94% FEWIK 0.72% HFERIK-0.42% EREK-0.12%

WAL R AEEIREK 0.22 ERIEK 0.16 EEIE 0.09 AEHIIE K 0.02

EBARERNE B A R ARG K 3.8% EHIEK 3.05% EHIEK 2.05% AEEIK 1.05%
5 F=rl ERIIE K 1.72% EHEK 1.42% EEIK 1.02% AERIIE K 0.62%
AR R L 5 45 2 UHREAK 20.6% 5 4 B EAIG 22.85% 54 BRI 25.85% 545 BT 28.85%

B L e LT 3.04 EY BT 2.44 L) BT 1.64 AEY LT 0.84

packs) S AR e S N il HE DR S SRS U TE Rk

1.7 Hdkds

Tl A, B, AR, BTSRRI,
LUDCS/ 5SS TN I 7E I 3 NS R
/a3 N B Vet BN < 11 AN B SRS 1] N &R 21
T A WA TR RS W
WRIR K A AR (P E GRS %) W)

HR<6-2 RFLREW -T2, b AR e PR A% S5 P
b T i R A A s S A ST BB 4
ORAT L, B UM A% S P it el S0 B AR U S i
it AAEYIFER IR AR P ™ e, AL i A S P i A
(1% S TNINRE € ERUE PSSR PN PSS
WAL AL REUR SR EEAN e BOR LE FAF it >k A D



3944

o[ F

B R %

42 %

IR G T AR 28 AL T BT it 22 A 1 X A A
S = b R T D AR I R [ R TR A AL

P KA TG G 2 & S5 = SR Pearson A2 RECN
0.984(P<0.01), F. A7 5 i i AH & 1k

RREG AR
2 FHR51E

2.1 MM

W 1 B, NI 10 AEHERGE Bk R, S5
G F = AR I RO A TR KR
15 e B 1 TR Ay RS A 58.6%~76.7%, H i
I 328 A B A 1D A 9 1 8 AR T Dty Y T A
82.0%~85.6%, A T LB N B FEARFETFAR.
X 2011~2020 4 [0] - K05 B A5 il == AR IR A
RNEIEAT /3BT (3 4) NIRFA MR, . &
A — AR FERMEA N PTIRNSRLA)
KAVGR MR, AR AL R = A
B2 (A R AR G S R e 8 o TR A G

B

40
20

VAV AV

0 ¥
2011 2012 2013

40
WAANN%) %,

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
A

2016

o

i AHE Y T(%) KA B 2 R (%)

B R 2011~2020 KA 75 3 M m AR =S AH O T

Fig.1 Tianjin's air pollution equivalent and greenhouse gas

emissions from 2011 to 2020
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Table 4 Correlation analysis between emission sources of air pollutants and greenhouse gases from 2011 to 2020

—— —
GH R R ﬁkgﬁm " ngﬁﬂﬁ“gﬁé SRR TR WROEE RS
AR 1.000 0.888** 0.990** 0.988%** 0.664 0.923** 0.972%* 0.995%* 0.742 0.984** 0.995%*
HEMNY 0.888** 1.000 0.901** 0.928%** 0.686 0.960** 0.969** 0.909** 0.751 0.873* 0.909**
— AL 0.990** 0.901** 1.000 0.997** 0.657 0.902%* 0.979** 0.998** 0.733 0.998** 0.998**
RGN 0.988** 0.928** 0.997** 1.000 0.661 0.929%* 0.991** 0.998** 0.740 0.990** 0.997**
2 0.664 0.686 0.657 0.661 1.000 0.701 0.691 0.672 0.767* 0.643 0.678
TR NPRIY) 0.923%* 0.960** 0.902%* 0.929%** 0.701 1.000 0.961** 0.923** 0.793* 0.872* 0.923**
KEATVGHHE 0.972%* 0.969** 0.979%** 0.991** 0.691 0.961** 1.000 0.984** 0.767* 0.963** 0.984**
AR 0.995%* 0.909** 0.998%** 0.998%** 0.672 0.923** 0.984** 1.000 0.752 0.993** 1.000**
FA J5¢ 0.742 0.751 0.733 0.740 0.767* 0.793* 0.767* 0.752 1.000 0.715 0.759*
AL % 0.984** 0.873* 0.998%** 0.990** 0.643 0.872* 0.963** 0.993** 0.715 1.000 0.993**
AR 0.995%* 0.909** 0.998%** 0.997** 0.678 0.923** 0.984** 1.000** 0.759* 0.993** 1.000
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Table 5 Correlation analysis between emission time of air pollutants and greenhouse gases from 2011 to 2020

Iy o FERMA L AJRNIRL R P
SEAG AR R % o U s W AR RS
B
AR 1.000 0.999%%  0.977**  0.994**  0.861**  0.993**  (.998** 0.286 -0.843%*  0.940%* 0.415
AN 0.999%* 1.000 0.976%%  0.994%*  (0.855%%  0.994%*  (,998** 0.281 -0.849%*  (.938%* 0.411
— AL 0.977%%  0.976%* 1.000 0.984*%  (0.894%*  (0.992%%  (.988** 0.132 -0.874%*  0.927%* 0.263
RGN 0.994%%  0.994%* 0.984%* 1.000 0.874%* 0.993%* 0.998%* 0.274 -0.832%*  0.93]1** 0.403
) 0.861%*  0.855%*  (.894%*  (.874%* 1.000 0.871%%  0.873%* 0.124 -0.758* 0.720% 0.222
BN ELY 0.993%%  0.994%%  0.992%%  (0.993**  (.871** 1.000 0.998** 0.203 -0.862%*  0.939%* 0.335
KATGYe M 5 0.998**  0.998**  0.988**  0.998**  (.873%%  (.998** 1.000 0.247 -0.852%*%  (.938%* 0.378
AR 0.286 0.281 0.132 0.274 0.124 0.203 0.247 1.000 0.091 0.102 0.988**
g -0.843%*%  —0.849%*  —(0.874**  -0.832%*%  -0.758*  —0.862%*  —0.852%* 0.091 1.000 -0.825%*  -0.024
ATA 0.940%*  0.938**  0.927*%  0.93]1** 0.720% 0.939%%  0.938%* 0.102 -0.825%* 1.000 0.250
=S 0.415 0.411 0.263 0.403 0.222 0.335 0.378 0.988%* -0.024 0.250 1.000

VR R IR ICMEAE0.0 1 K 8 35 RN AR DG PEAE0.05 7K - I35



8 3] KRRERT R TI Ika 5 e Bl i) 20 DA 5 Tl 3945

M 5 TTAN, AR . BAEY . SRR
FERMANY & TR K505
HH o 0 40 S50 AF T 22 TR) 7 B ) B 26 v R A G
M AR B SR S SR 2 A B A DG 2 A1,
55 At R TS A I T AH SR B AN s TS e
& 5 ES4AN) Pearson AHICRECH 0.378,7E 0}
5] _FAHOGFR BEAN .

MNHETBCIE RN B ) AH DG 2 M K, K5 e 5
UL = AR RO 34 2 T R, EL A TR AR TR
PLIX 5 4 EE A PIRIR A 48 B T S
CRATGRPIAAT BRI R R T =R AT 8
R DA, = BER A 05 P s I T B AR B R =
SARIHEBE 2013~2017 Z R AE R %2 )5 X
LT, BRGNS AR )
AR AN .

2.2 2011~2020 W10 5 H

6.0

—_ w R
[ o [
T

R 2 N BRI (G e i)

2011201220132014201520162017201820192020
A
B2 K 2011~2020 SR BRAK Bk R 2808 234
Fig.2 Analysis of the synergistic effect of pollution and

carbon reduction in Tianjin from 2011 to 2020
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