ERGE I R LR WO RB 2% MO Vol. 45 No. 4
2024 4F 7 H Journal of Huagiao University (Natural Science) Jul. 2024

DOI: 10. 11830/ISSN. 1000-5013. 202405016

B30 A 7 X K S5 A
HHEK TR A

Bttt BT

(1. o E B 2 o 3o T SR BE 9 B 3R 7l R B 5 f R FE S0 00 = . AR A ] 3610215
2. PEBERE KA, dbat 100049)

FEE . R A5 Ul HE DR ] K TS 28, DA B8 s 30 R T X -3k T L A4 B S i s YR A VS XA ¥ A X i HE e U
JE B U ) U HE KSR R T R K T 2 CO, WA 4 R 5 IR KO B E Rk B 1 B A T i
MR BE R B 2014 4, B R X Slﬁﬁﬁmﬁﬁiﬁiﬁﬁ‘mmiﬁlﬁwﬁaéﬁwﬂ_? 1.0 AN [m) Hh X 2 8] ) ik 15
1 Tl 7 S o A S I 2 S 4 AL RS b DX Y A T HE KT R

KHW: KAWEE: WHRMEANY U FEKCEEIE B RS X

hESES: X8 XHEtrESfE: A NEHS: 1000-5013(2024)04-0494-07

Evaluation of Carbon and Pollution Synergy
Reduction Levels in Atmosphere in
Guangdong-Hong Kong-Macao Greater Bay Area

HE Sinan'*, SHI Longyu'

(1. Key Laboratory of Urban Environment and Health, Institute of Urban Environment,
Chinese Academy of Sciences, Xiamen 361021, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The carbon and pollution reduction synergy level model is adopted to measure the relative carbon
and pollution reduction and synergy reduction levels of Guangdong-Hong Kong-Macao Greater Bay Area {rom
regional-city dual-dimensional perspective. The results show that the urban average CO, reduction in the Grea-
ter Bay Area presents an overall growth trend, but the motivation for carbon reduction has been declining an-
nually, and the reduction effort is strong. Since 2014, carbon and pollution synergy reduction indexes have
gradually approached to 1.0 in 81% of the city clusters in Guangdong-Hong Kong-Macao Greater Bay Area,
meanwhile, carbon and pollution synergy reduction levels in different regions show a trend of decreasing differ-
ence, and the levels are higher in developed areas.

Keywords: atmospheric environment; volatile organic compounds; synergy level model; Guangdong-Hong

Kong-Macao Greater Bay Area

Iy [e) 9 g Bl s Ts TR HE AN S AR AN AR EE N A . RIS AR (CO,) HE
TR A [ 1 0 [R) S0 - T2k T A A BB R R B8 R0 R 5 A & X S T R D Y5 AR ik P ) 8 28 T A i) ik

WfEHE: 2024-05-29
BEEE: ARFABL)H R L LA S, E2 NG KRR . E-mail:lyshi@iue. ac. cn,
E2WB: EZFHEAUAITRDE2022YFF1301201)



&4 FOGEAR . 55 BRI IX R AR 35 B ] Bl HE K SF ST A 495

fith . TR EHE ALY (VOCs) Bl HE 5 7 il o 58 TAE R 8, TAE#F R T = & ALit (SO VA&
e (NO,D 85 HoAth KA 05 Je W i HE S B 45 . B — F BRI 0 0 A A S50, KA i VOCs 351
A KA IR BE Ik 1 2 ROV 8 B L HT5 e B 00 R B RS e il i DGR S E Y . ol T B XM AR
IE » 5 P YV X (T B DRV D) THI I B 4 252 B AT PIML, 5 3k 32 42 1) R4 (O ) ¥ e L 52 IR Bl 3K 06 119 20K
0 2 8 75 T ) Ul 7K T 2 B 5 9 B A i

TERIR BB T 5F U LA AW 70K 00 A 5 1 0 35 W4 Bl B9[] A P €080, © A B98I0 2 1 3 I
FIE L FCHE K A I RE A5 L iR 1 R VR T B R 2 L R R RS [ R G0 [ B g A bR 2 TR B B
G0, SO A AR PR S ) i DX XS8R0 A A G A ) AR i I 1 % ik A — S IS P e A T AR
BRI, M. BN E H 35 KT G 5 0 HE R B 1A B 6 AT T AR DGR ST,
R SN - s R DRV X 4 -3 Tl XL B 43 B R ST e 5 A A B D D HE K-

1 HRXEBEHARTE

1.1 AREE

2019 4 2 JJ B A L R R R VS X K e LI 4 S )i L RO VS IV L Ul X7 2 TR
AEIL =AU 9 AT O I RN LT R SETT VBRI T RN T R i YT VA T S
Y A 1) A SR DX R ) A B DX B A R A o R R R X T BR VL R R R U R i AR 2 5. 6
T km®,2020 4K A2 8 617 77 A .GDP #at 11 T AZTT, J& A e 4 R,
1.2 HEKE

1) 22 ROBEHEBC PR R 9 B0H ok U T 22 )RR HE T B R 2 R FE G B
KL Chttp: / meicmodel. org. ecn)M . R ArcGIS #4114 4 X
et T RE b 5 5 WA b 9T 00 HE ik i T (B . TR 2R S U
/NHIAR 43 B R R I 43 X g R 22 B AR R OoC KNS XL Y
O34 /N 10 A JF AT E R AR .

B ab B R AN 1 R .

2) PR . 2T BOR AR IR T 45 0T SE AR 2 (2000 — 2020
AR e N BRI E B K G it A (https: // data. stats. gov. cn) |
WA AT B X B S Ab (http: // www-censtatd-gov-hk-s. w.

haqu. edu. en) & W 1745 B 47 B X B 58 91 5 % 7 )7 Chip: // S
www-dsec-gov-mo-s. w. hqu. edu. cn) , S €Y LE P
1.3 HxRF*E Fig. 1 Data processing procedure

K FH 0 5 Ui HE B [7) 7K PR 0 338 RS 95 e W A0 — 8 A B 1 B 1) ol AR X AR AL O R B . AR SR TS
AR T BIF 5400 1k 390 000 i I o D00 50 19 55 0 ) 9 (] 8 A2 A 48 25 O 0 B KU X 942 ST BE A KRS
YLy A — A A B I [ el HE A
1.3.1 Aastm s AK-Fagm A AHE T 2000 4F,2000— 2020 4F KW X 942 3k AT BE 9 VOCs A8 X sk HE
H

il

VR, 2000 o VR,
GDPi200  GDPy,
A7 I 50 A s VRR i VOCs XA R s VR Sy VOCs fiE i s GDP Oy |8 N AR 7 SUE
1.3.2 AaxtMegoR-Fayml it 7 HIBRAE 528 R N R Al DU B R 4R 6 & skl CO, A XS
I HE

VRR,,— (

)XGDRM (D

CRR.,= (Gpp=~Gop ) ¥ GPP- @
(@2 CRR Jy CO, AR IR ; CR 2 CO, HFCE .
13,3 W F B A R R P a9l SE AR S SCHRL 12 TR0 07 3 o DUARON D HE B 1 3 4 O Sl M 2 CO, 5
VOCs 1 05 i) 98 HE5 £, 2468 BOBOR . 3281 CO, 5 VOCs (1 b ]I HE K P B o B3 ) 0 HE 18 B0k

https: //hdxb. hqu. edu. cn/




496 LN S QNN = N D) 2024 4F

VRRG,, — VRRG; B CRRG,., — CRRG, 2
)/i./ — 17i 1 t=T . 1 t=T - - (3)
2 72 (VRRG,, — VRRG,)? TZ (CRRG,, — CRRG,)? J
=1 t=1
_ VRR,,;, —VRR,,
VRRG,, = VRE. . (4)
=T
oo _ 1 .
VRRG, = TZ;VRR(J,,, . (5)
~ CRR;,,+; —CRR;,
CRRG,, = CRR.. . (6)
1 =T
CRRG, = T;CRRG,,, . (7)

KGOy CO, 5 VOCs By A I HEFE %0 VRRG Sy VOCs A5 i HE /2 38 4 % s VRRG S VOCs #
X Yl HE 3 K R R A SE B E s CRRG Sy CO, AH X CHE 7 38 4 % CRRG R CO, A X U HE 2 36 KR 1 4F
SEHAE

ZA i d B, n] IR F] 2000— 2020 4FE KX 9+2 BT BE CO, 5 VOCs Hp ) 9 HE 48 5k 116 S 4 1 Hi
B .

2 ERBEKERXERERITK S

2.1 EEBRKTXERKFE

2000—2020 4F . KRB X CO, HEk s, E 2 fin. B2 H .0l CO, HE# A KR, mE 21
H1:2000—2011 4F, CO, HEMCR AL BAFE LTS . 8 443.3 7 t+a ' EJFE 24 345.6 7 t = a ',
CO, HE 15 902.3 J5 t = a '52012—2020 4, B RN 52 2l F BEE# L CO, HE AR T
2015 4, 2017 4E PR P SR IR J5 . 2020 4F, PR 21 615.5 1 t « a ' HHE T IE(H . CO, HEMR T T
2730.1 Ftea ',

2001—2020 4£, K& X -1 CO, X HEE (CRR,O A0 3 fis . i 3 KA G35 ml Al
RV X IR T3 CO, ARXTCHE B 52 BB 4F b T 3 Wi HE ) BE K 5 2020 48, RV X T P 1 CO, A
X U HE F SR 542. 21 7 .02 2001 4F 60.87 J7 t 19 8. 91 A% D HE AR Bl B3 s AP B KO R m ik
14.58% , S HFEE IR 3 KO8 KT -3 CO, A B HE it 78 2012 4F F7 RS2 M 300 J7 t, & 2013 4F,
FRR M 400 J7 t3B% T 2002 4E (CRRG= —2. 86 %) ,2004 4F (CRRG= —13. 85%) 2005 4F (CRRG =
—16. 85%0) 1 2011 4F(CRRG= —0. 99%0) Z Ab, K X 3k i 735 CO, AH I8 HE it 3 K 35 O 1E {8 5
2006 4F 3 T 2 CO, X D HE B 58 KR8 5 80. 16 %6, K3 X 3k i -2 CO, AR X i HE R bR b 7 . H
A T5) t DXAF AR R 22 575 2020 AR, RIS DXIR T F- 25 CO, AH X J0HE B 9 4 1 22 128 S 22 B0 446 X {EL4)5 8%
AR A9k 584,79 7 t,1. 08,

25000 - 450 700 - 100
- CR BN CRR W32 —— CRRG
600
20000 Ser 140
= 500
15000 | B % e
E o @ 400 3
120 5 & g
© 10000} 30 &
10 & 20
5000 F
10 100
OII\I'L—,&%Q’I\III‘\I";\;;HI@’I\III 0
9 Y $ DA OO D
O AR R A S N A R R )
R R
ARy
B2 KiEX CO. HEil R 3 KX 44 CO, AR X EHE
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