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Fig. 2 Temporal variation characteristics of annual average concentrations of pollutants in Pearl River Delta,
Hong Kong and Macao
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Fig. 6 Spatial distribution of the annual average air AQI in

A, EEBRTRAG Y HBSRE TR X the Guangdong-Hong Kong-Macao Greater Bay Area
R L AR IR DX R B 1 AR 2R 76 A W 58 3 from 2015 to 2021
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Fig. 7" Spatial distribution of rank correlation coefficients of air pollutants in the Guangdong-Hong Kong-Macao
Greater Bay Area
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O, BTt W LB R 8 IEA TUE (K 7 (0)) « X ULHI RIS X Y O, it i Wk FE AR AL AR IE B 2%, Fidd
i A W10 P SV LR o N Y [ S Y W= i s R Y P - W T N S|
FIARSE . BRI iR T BOX S50 — i L X R RBOCH T, A RS T MARILE . 3§
L BT AT X A O, R B R BN 18 25 % .

K7 (d) A1 7 (e) 43 B J& PM, 5 JoT 8 ¥ B Al PM Jo i VK B2 B Bk R s (R o A /D . 38R 8 1)
BRAEBI A, RN TRBEE . TEOhl . BN R XA R T TR aREE, fREBre
FIATBX , HERPGIL S X Rk TR B . —H BB RE -8, NKaE5.
PM, s Uit VR FEZE BRI T . VLT ) AR FF L IX A Bk R AR BN 218 T R R 5, il P, JB ot R 32 A K S
X RN TE 99% EAF KT LB E N W REEMT N a8 PM, o 5 i B BL R 50k -1~
0.9, TR, 1 PM,, 751X S8 4l X A9 T B4R i .

KB X AE 2015—2021 4 SO, T it ¥k i i Bk R ACH -0.98~-0.46 (K1-7.(H) ), RI K T FEH S,
PO T A3 3 T AR . R bl . 2B YOI AT L MR TR AR 99% A5 K R B
R R MRS R B0 AT B IX A5 M X Y SO, R KR 95% BAR K FRIAT
Bt BN . FusReATEOX . TR AR 5E 55 B 2R bl X A T vk B R B A ORI
34 EBRRREBERERRENTMEER

1) BRAZN S K FEBEEM ., F Spearman Bk A 3¢ i FUK (4 56 BE /3 M ik X 2015—2021 4F K
VB IX 6 s K05 e W) B W E 52 R R IEATH DI (R 4) o ZRIBIR 3 N FIX N CO i &
W 5. H IR XGRS R R T o XU RO . R ORI  S  )
R L, HXGHE 5 CO vk B SCIE BE h 0.693, WU ATk, BRI A] PN 5 Yk W e 5 A B B
Wik, IRAMESR@E, 1SR R E A HXNEES 34T XA CO i ik & 1Bk & 5057
9 0.857, 0.636. 0.791, IEAHCKE, HIKZM 9. IR AT BUX B Bk R B 95% & A5 K
R X RPN X IR = A 90 & WITIARBIATBUX B CO BT Mk B MR IR K. ki S
TR=fA o, FusFEBIATECX A CO W BN IEA G, JF HOCHR B femi, SRR BIAT BUX 1
CO JRE M FE PN (M 56, EOCBR BEAG AR . Bk = A3 Ml X RN 75 #4590 47 BUIX (9 CO i ik J3E 32 F /K
SR RZ B, IR ST X 5 CO i v B AR A A B0 32 A2 R X R AR B R

RS D X NO, Fit W sz m Ll — 80, 50 . B eS8, KB NAE, FlR T
B IX NO, it e i 5 H BRI 8509 Bk R E 4 X R T 99% & 77K F 1yl FHH 0.893, — & HA W EAH
Kbk AR H BRI RS TR 07 BLIX NO, B ik BE7E 95% &5 K1 W EA G, NO, ik
JEAE R b 24 S vy 1 LAY, BER H R E] . SOR TR A R NO, B R B PR, BEK
B HBEBEINTEIX NO,Z ML, SER=/Mom . M TEHNTHXZEEME, BRKEXTER=/M
Hiu X1 NO, T 1R B I 3 e K o X R BHER = 9 T NO, [t 2 ¢ Ji 37 [P R 22 1 R Wil e Ko AR
JE5 3 ARG FIXNO, Bk R A N IE(E, BLBH AR XHE 5 R X A9 NO, R IEA X, H 5
X IR B8 d5e e

SR H BRI S BR UM = b Y O, B R R AE M OG . X 5 S0k [33] MF AR A5 SR — 2, B
it 5 IESS R A = R SR O, B W E T o MR . RS O, B Wk JE 2 M ¢,
ERHX VR B2 5 A5 s R AT LK O, Ut R B S IO 45 g o K 1 B 4 JRH XTI 3 A Bl TR AR O, i i
W Ko SEE =M X R HAHE, SR R EAX,

TR 3 NTF XN PM,,. PM, F vk B 5400 . H IR EOR KGR 2 A OC, 5 A0 2 0F
A&, H R o 1M X5 e ) i Bk R BOR T 95% BAR K F I AL 0.714, R BN 35 40 564k
FER S5 2R =M PM,,. PM, BV B R IEAC, S MM IX PM,,. PM, i & ik & 2 7 A G,
T % B AN [+ ek 2 1 o 7K X T G 0 5 T A (] % 55 Bk = A b DX R 9 o e DG IR e KR
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*4 BARERITHE R XS RMAF0E R

Table 4 Influencing factors of natural factors on pollutants in Zhuhai, Hong Kong and Macao

Bk =X FUSFR I TELIX W IR TEX
SO R ER
BRAREL KERE HbF PR AL RHREE Eil35d PR AR AL ORI EE Her
Al —0.286 0.689 4 -0.750" 0.556 4 -0.523 0.635 2
AFX 0.857" 0.723 2 0.636 0.595 2 0.791" 0.666 1
Co H A4 -0.701 0.641 5 -0.964™ 0.530 5 -0.757" 0.593 4
KK ik 0.821" 0.729 1 0.214 0.647 1 -0.360 0.582 5
R —0.429 0.693 3 —0.468 0.591 3 —0.445 0.632 3
S -0.571 0.699 3 -0.750" 0.660 3 —0.857" 0.642 3
AR I B 0.464 0.731 2 0.618 0.714 1 0.414 0.669 1
NO, H R %L -0.607 0.580 5 -0.929" 0.615 5 —-0.857" 0.596 4
Rk & 0.500 0.794 1 -0.107 0.648 4 0.214 0.588 5
A —0.086 0.677 4 -0.523 0.681 2 -0.072 0.668 2
Sl 0.500 0.865 1 0.821° 0.664 3 0.536 0.645 3
AHXT P —0.643 0.811 2 —0.491 0.727 1 -0.721" 0.671 2
0, H R A5 0.357 0.775 3 0.893" 0.620 5 0.536 0.607 5
Rk & -0.536 0.668 5 -0.143 0.649 4 0.214 0.608 4
ARz —0.143 0.741 4 0.468 0.692 2 0.577 0.681 1
AR -0.357 0.659 4 —0.571 0.676 3 -0.571 0.708 2
AFX FE 0.429 0.719 2 0.455 0.738 1 0.468 0.731 1
PM,, H R 5 -0.357 0.562 5 -0.857 0.624 5 -0.821" 0.658 4
Rk i 0.464 0.753 1 -0.036 0.652 4 -0.321 0.614 5
R -0.371 0.666 3 —0.324 0.699 2 —0.180 0.704 3
e —0.464 0.620 4 -0.500 0.710 3 -0.536 0.792 2
AEXT B 0.571 0.658 2 0.709 0.750 1 0.324 0.742 3
PM, H AR5 -0.429 0.588 5 -0.893" 0.666 5 -0.786" 0.739 4
Rk i 0.536 0.695 1 -0.107 0.668 4 -0.214 0.621 5
R -0.314 0.657 3 —0.450 0.711 2 —0.234 0.803 1
S -0:393 0.585 4 —0.786° 0.790 2 -0.505 0.818 3
AR 0.786" 0.601 3 0.582 0.787 3 0.191 0.874 1
SO, H % -0.571 0.541 5 -0.929" 0.862 1 -0.649 0.792 4
Rk it 0.821° 0.678 1 -0.071 0.674 5 —-0.234 0.645 5
AR -0.257 0.605 2 -0.577 0.779 4 -0.300 0.833 2

M kL R IFIRTEIS % N99% B AE KT AR 3,

G A3 R R K i L ARG AU, 5 R X G IR e R R ARG L KU A
A H R BOR R S BR R IR XA SO, R E M OG,  E E A E R  AT B IX R
. H RIS SO, 0 BITE 95% . 99% A KV 1 i 35 M 56 o ARG B 5 BR HE = M Y SO, i ik
BERIEME, BRRE M 0786, 0.582. 0.191. X ik B 34 i AH X ¥ B2 42 1 KV X SO, Joi ¥k i (1)
T, BKESER = MMX SO, ik R IEMSE, SHlImPH R AAHE, PR RAIE YR
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WU E R ALE LR A, RN RS [ 2 S W R AR KNS Y W R R
AN LR R O PR AR S S R B s IR X B R K B SO, PM, 5 Ml PM,, ST R R A R K
A SCHR B ARG . 3K Ul B B/ AFE — 8 B bl W 0 s IR X s b B 2k, TR AR NO, R E, X
SRA B AER
NMHSEFERENEZRREREM . R KO T HrikXT 2015—2021 A KIE X 25
YeW) 5 10 NS 2T IR R AT R E T (% 5~7) . S5ER= 91 CO. SO,. PM,,. PM,, Jfi & ¥
IR e KAYRT 34t &2 N R GDP . A & MAE TR AL MR (£ 5) . 2015—
2021 AEER = Hb X AN T | BETR Y FE B A GDP 343 4 9 Tt 13.51% 14.45% f1-72.09%, A
1% B IV RE 5T FE B 1 AR S 28 1%, GDP 5 52 S, 300 1R) Bk = A b XA — RIS Qe ) 5 T B
G, XU AN DR MO RIEEAE S RE LAMTReEE AR, HREAY
GDP., Tl H Sy #E AR — = KR . 2015—2021 4F, Bk = X A9 &8 — = 8 KR

RS RZAITHIAFEARENSREMHREREKE

Table 5 The grey correlation degree of social and economic factors in the Pearl River Delta region to pollutants

Cco NO, 0, PM,, PM, SO,
SEmE %
KREE PS5 RE e RRE JpS . R S ARE S XRE Y
ANAERE 0.742 2 0.790 1 0.962 1 0.773 1 0.734 2 0.648 2
GDP A 0.653 9 0.686 9 0.860 8 0.683 9 0.663 9 0.585 9
GDPHfj 0.745 1 0.737 4 0.685 10 0.743 3 0.798 1 0.798 1
A¥GDP 0.702 5 0.745 3 0.926 3 0.733 4 0.702 4 0.621 5
Tl = 0.715 4 0.709 8 0.886 6 0.700 8 0.673 8 0.640 4
FEmg R 0.686 6 0.723 6 0.909 4 0.717 6 0.691 5 0.608 6
RERTHAE A 0.737 3 0.785 2 0.964 2 0.769 2 0.731 3 0.645 3
Tl i e 0.684 7 0.726 5 0.903 5 0.718 5 0.69 6 0.607 7
GIRSIER gy 0.646 10 0.677 10 0.848 9 0.675 10 0.656 10 0.578 10
AT 4 0.677 8 0.71 7 0.883 7 0.706 7 0.68 7 0.605 8
#z6 FEFIWTHRUASEFEARMN SRR EXKE
Table 6 Grey correlation between socioeconomic factors and pollutants in Hong Kong
co NO, 0, PM,, PM, SO,
A
KRR P RRE JpS RIKE JpS RIRE FS RE PS5 RE FY
UNEE:)i 0.971 3 0.958 3 0.955 4 0.961 3 0.952 3 0.908 3
GDPEMHE 0.952 6 0.94 6 0.970 1 0.941 6 0.933 6 0.891 6
GDPH 3 0.660 9 0.662 9 0.623 9 0.659 9 0.672 9 0.694 9
A¥GDP 0.956 5 0.944 5 0.967 2 0.946 5 0.937 5 0.894 5
Tl S E 0.959 4 0.948 4 0.964 3 0.947 4 0.941 4 0.898 4
WK R 0.481 10 0.479 10 0.48 10 0.480 10 0.485 10 0.484 10
RERAFE S 0.976 2 0.963 2 0.953 5 0.964 2 0.956 2 0.911 2
Tk 7 AR 0.981 1 0.971 1 0.946 7 0.970 1 0.963 1 0.918 1
Blsh 4% 0.895 8 0.893 8 0.874 8 0.893 7 0.902 7 0.887 7

IREEIR LY 4 0.895 7 0.888 7 0.952 6 0.885 8 0.884 8 0.845 8
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Table 7 The grey correlation between socioeconomic factors and pollutants in Macao

- Cco NO, 0, PM,, PM, SO,
KEE  FR OKEBE Ry XBE FS XBE FS XRE FS OHE Ry

UNEE. i3 0.981 3 0.961 5 0.985 2 0.954 5 0.946 6 0.922 6
GDP.:H 0.942 7 0.956 6 0.959 7 0.950 6 0.947 5 0.932 3
GDPHj# 0.699 9 0.693 9 0.692 9 0.705 9 0.715 9 0.734 9
A#GDP 0.914 8 0.944 7 0.927 8 0.932 8 0.932 7 0.911 7
Tl = 0.954 6 0.972 1 0.970 6 0.967 1 0.961 1 0.936 1
Wl R R 0.679 10 0.691 10 0.682 10 0.685 10 0.687 10 0.680 10
REVSIHFE S AT 0.975 4 0.966 4 0.986 1 0.956 4 0.949 4 0.925 5
Tl o Ty TE#E R 0.983 2 0.972 2 0.979 3 0.964 2 0.956 2 0.932 2
ML ZE 8 0.990 1 0.967 3 0.978 4 0961 3 0.954 3 0.929 4
BRI 4 0.959 5 0.940 8 0.975 5 0.934 7 0.927 8 0.905 8

7.5% T M2 1.7%, 55 CO., SO, % —Wi5 e i sk JE LR ER K, Tl AEmBEMEKT
28.57%, X} PM,s. PM,, THURL ) A G I A B A/ o 30k idd W IS X4 o %) A0 2 7 ol T+ R AR AR A <<+
4747 R T BEARATURE 49 S0 ek i B 00, AR Tl A ™ 356 2l AR 1 U AU A A N Ak A K €O SO, 1
KR . GDP RME . FREEIR B Y & ML ah 450 5 4 Fh 5 e W) T vk B 1 SC B B e/
2015—2021 4E ¥k = ff b X WL BT 4 BR BN T 34%, IF %A 3 CO. PM,, &5 e I, 143
25 T ERR MR P S A RS AT 1 L Y M UM R LB 4 R AHE T A TR i ) A B A
Jit ) S i )

NV | RE VR FE B AL GDP 252 M Bk = £ b X NO, i vk & i E 84k S 4 3 I &
BBV LR NOEEF . BRI AR, 2R EERBX, B (7 RKE5%
THEY ) B8 W, 2021 EAHLIET 20154F, —RABIEIHFESRIEIN T 11.16%, —IKABIRTHAE F 2ok
AL A RRIE, e RRIRZS A R HAR K LB, 5 (i NO, i vk R . FLUJ2 GDP 3 . Tl A
JIEFER A KR, GDP RME . Tk = BE . IREEIA % 4 AL 4 8 5 NO, i &
WP RRRE RN, IR=MA oW MRS« —, =, — k), #El—E 5 REmH, |
FR MBS\ SE T, 45 GDP BB AN Tk S = {E X NO, i 2 e B 52 i it JBE AR

FLWRER =09 T O, e ¥ B 72 B e KA L S0 I F IR N3, 5 Wi 2 B e/ Y 2 GDP 3
. REVRTHAEAVED o A GDP A b K R Tk H g T AR R Tl AR P B E X O, Bk
() SCHR FERER s BR =M 9 T = 25 LSS — =k h £ 5, — AWk, 45888 T
b AL H G RS B B, (EAT R B S Y M K A R BN R P, SEBR /NG JE GDP B . LBl
AR M GDP B H . 2015—20214F, O, ik Em & AT, 5 ARG A Tk A 7= HE i A ml
PN RER AR O B VREE , Bk =R 9 TN A T AR Tl HE ORI BE PR #E AF O A A, B )
P44 R VA B G P A AR AR i HET

KORFTHBHFINTEXLLFTRES SR RY R E R E MM LI E SR . i o,
NO,. PM,,. PM,; fll SO, Jit & vk B AL S35 N F £ 2H Tk ke = . BTN R A D
R, REE T M I HARR . BRIRTHAE S IR T 52.22% . 16.05%. 2015—2021 475 s 45 5
FFBUIX — R 75 Ye ) o i vl B A I, U BT o AR b 23 0TS YR VR AR RO O, A AT Y A B it A
s WA R EIKE IH S B . BERRE IR SR . LR RN H T
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NO,. CO &z 5 e W PR, Hk, Tolb = . A GDP 1 GDP j i 2 5 it 3¢ W
TS FENAT B AE R I Tl o 35 e ==l &7 LU U 8550t , B T 2218 55K GDP, IR i
Ta&E5ABMMROaRE, Ka, B 7K GDP I H , YLah FHE MAR R K S,
T AT B XS Pl 36 K 2R GDP 34 33 7E 2015—2021 4R 4 0.38% 1 3.01%., s 55— 7
W IR U, XS R R AE— B R LREMAEN, TR AT BUIX AL 8 A 8194 T4
B2 9400 T4, (HXF2S S5 YW A 2R K 3k ik B ST JLAF 7 o R A T B XA X AL 30 42 R A HE
R RRRH B 1 BOR AR HE 2 YD ST AT 1 B RR BT BUIX O, 5 HAth 75 4% Wit 52 mi PR 25 45
A, KEEEH K EJE GDP Bl . A2 GDP M Tl B . LBUFSHEL— RV, ks
SIATEL X Y O, RV BEATS N b T3 . MERAR O, i ik I, F ik bEnl A7 B X N 4 %) O, 15 YL i %5
F-Z2 07 M PR, AR KITE YRS Je W AH AR R s Py LR N U L R TR
FELE . Tl B ) TR R BE IR BT 4, B AR BIAT B X AE 2021 AF KN G 750 7N, AN H %
JER K, N B 7 s R AT BUIX Y O i 2 3 52 i AR K 5 S5 A USRI AT BUIX. O, i i Mk
KRR BN A 25 k3 K% . GDP 34k . HLah 248 .

FTERW, Mshd8cE . Tl AR A DB RS0 R IR BT X CO R e i) &=
B, 2015—2021 AF MR IR SIAT BOIX AL A8 . Tl L ) I AR B 4 I REAIR 1.98% . 7.87%. [F]
W] CO Ji i vk FE 5 T RS I P AL 3h A 0 o ol B SRR AT A AU IR CO SRR IE ; Hk
ERETRIHAER . MR HET 4 . GDP B EH A L B2 ; 5 = KR | GDP 3 il A3y
GDP 5 CO JFi 2 ¥ J&F 1Y IR FEfe A, 76 2015—20214F, 48 /= KR 14.2% [ %-9.6%, 15—
FERRE XTI R AR AR

SR ] 4R S0 4T BUX NO,. PM,y. PM,, Fl1.SO, it & ¥ JE iU S 2 BF I R F 84 Tl A /= B
B, T iEFEE . RRURTHAE SR AL ah 2 800t o 3 JLAR IR T TR 04T B DX 9 R VR T #E B i M 3
280x10* t 2 3 015x10% t, Tl 2E 7= Bl TFE29.47%, 2015—2021 4F 1115 947 B X 506 4 i
W RWIBEAL, RUIBRCAE VR IE A AL . Tlb B = i vl Lok 25 A0 6 o 2021 4R R ] 4R ) A7 BB IXC
SO,. PM, % Jfi f i ¥ TF 7 99.95% . 16.40%, W g5 Tk HemcR: . ALsh 50 % A 6 Hak
BNOERE | GDP g . NP GDP M B IA B DY &, W T4 34T B X AE 2015—2021 4F A [T,
GDP S i P K 5.61%. -10.68%, N HIGHK K8, GDP G+, X U6 A 1 Boa fn
GDP ¥4 K o 2 A B FRCGE R TR T BUIX 28 S it s 5 NO,. PM,,. PM, Fil SO, Jit & Wk i SCHK B
Be/NEY S PRI R GDP B, 2015—2021 4E 3R 4R AT BUX S b KR | GDP 4%
W E, AT KEE T, £ —ERE LAM TR i,

MR TR AT LK Oy B vk B At S VF N T R 2R IR THAE B . ANDEE . ATk dE
JIEFER . 20152021 AF IR TR AT B IX A0 N V8 B ET) 5.61%, Tl e JJ i AE R . BEURTHAE B
B R T.87% . 8.08%, {HMR TR MNATEIX B O, i ik B R T AR, B Al e Tl A= P=
BRI FE 2 AR W SR AR AL P, X SRR IR Y B S i Ak OB AR B O, R E IR 1T A4 AT B IXC
O, IR BEARNWF 7. HR BALEh E50E . ARG 4, MIh ER R T 1.98%, iR H
P4 F T 47.71% . X UL BLB) 42 0T RR B A T B X PR B S AR AR K o K O, S R R R )
INEIIEES K% . GDP 43k . GDP A Rl A ¥ GDP,

4 g

1) KX 2015—2021 A k%, CO. NO,. PM,,. PM,, fll SO, i ik fE &£ T
Fefash, fk&E . BEM; O, imikERI N LY, 2 L HFMEHTELXSE, O, 5% H™
EHME10H . TR 3 NIRRT XN R BB S EANREX —2, K=/ 91 CO.
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PM,;. PM,,. SO, i & v & 5 TR RS X ME, MR Z . &R AT EIX NO, i & vk
BT REAREXOPHME, BR= Mo, MITFRERATBIX R Z . WITREBIATEX O, Fi v i & T 3%
AR XEHME, BR=Momh. FBHENTHXRZ .. BNKIEBX O, FEwERZ FFk, 34
5% - DX PN R SR BUAS [R) A9 15 7 A 4% ) O, 15 U5, IR TTER 2D O HEJk -

2) KI5 YLy 43 A BAT B B 023 1A 22 Sk, COL NO,. PM,,. PM, il SO, it ¥ i 5 gl rh g
— KB, O, FiRkIE R Z ., CO. PM,,. PM, . SO, Tt i ¥ & 75 K95 X4 3 F F a3
LT VLT A L X ) NO, B R R E T, HAh X REUO R R, 7ML IR
DI, RV X A O, F B vk B N AR B, Hifth s XS R BN BT, O, N2 KIE IX EE A5 YW,

3) BRI 3 9T FIX CO. NO,. PM,,. PM,, Fll SO, Jfi & ¥ & 5/ iR - H IR ERn XU 5 6
. XU R . K H RS S RGEA R T LSRR O i 5 Ak . BEK X TG e
W) I VA B R R — R K KR TS e W o R B AR AL A R A, 2 PR G . R A
6] 20 5 . TR A K /INRITS Ye 38 it B R/INGE RS2 . O, IS B RS . <R . WU 2 IE
G, SRR S A O

4) 38 3 KBRS AT R B, dh A B IR R BRI 3 4N 5 T X A S e R R AR ], S e R =
MOMERREMNEEEREANEE, GDPHHEMGERBEALE, LA, ADEERFH
K= 9 X CO. PM,s. PM,, Fl SO, i &t vk B = T4 A KB X, ' GDP 34 U1 . AE IR TH AE it BT
A BT oA AT 5 S R AT B X S AT I B R S AR Tl T AR R, RE VRS AE
SEMAN OB, O, 5HAS YWy 0y IR Fi AR 52 4k 4 2 T UBLIE 1 152 e i K 5% )
VRV BT DX 4515 Y ) T o ok 8 R B R ML Bh AR Tl i T RR R LN 1T R R IR R
o RETIR P X KIS X 6 Fpis et HA — i (52, 4% b BURF S 22 700 K 305 Y 3k B4 it
WAKEH S AT =W R e, XIABR A —E N BAER . it —P s R i, K
VS DX I SR B B 4, o Y ) S it LA T 1 i

2 % X M
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Analysis on the temporal and spatial distribution and influencing factors of air
pollutants in Guangdong-Hong Kong-Macao Greater Bay Area
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Abstract Based on the monitoring station data of six kinds of conventional air pollutants in Guangdong-Hong
Kong-Macao Greater Bay Area from 2015 to 2021, the spatial and temporal distribution characteristics and
influencing factors of each pollutant are analyzed by Kriging interpolation method, Spearman rank coefficient
correlation method and grey correlation analysis method. The results show that the air quality in the Greater Bay
Area has improved in the past seven years. The average annual concentrations.of PM,, and PM, ; in the Greater
Bay Area are 40.32 and 23.38 pg'm°, which are lower than the secondary concentration limit of China's
Ambient Air Quality Standard (GB 3095-2012). The annual mean values of O;, NO, and SO, were 51.68, 33.45
and 6.61 pg'm™, and the concentration of SO, met the primary standard limit, the annual mean value of CO was
0.68mg'm. The concentration of CO, PM,,, NO,, PM,, and SO, decreased by 23.67%, 39.48%, 27.02%,
33.75% and 41.21%, respectively, with the highest concentration in winter, followed by spring and autumn, and
the lowest in summer. The concentration of O, shows a wave upward trend, with an increase of 14.54%, and the
order of O, concentration from high to low is ‘autumn, spring, winter and summer. The increase of O,
concentration may be caused by the combined influence of adverse meteorological conditions such as
atmospheric circulation patterns in the subtropical high pressure zone and the periphery of the typhoon, and
anthropogenic emission factors such as high emission of O, precursor. The spatial distributions of O, in the
eastern coastal areas such as Dongguan, Shenzhen, Hong Kong, Macao and the southern of Jiangmen are higher
than that in the central and western inland areas, with the highest concentration of 48~70 pg-m>, and the
concentrations of other pollutants decrease from the central and western regions to the east. The air temperature,
the sunshine duration and the wind speed are negatively correlated with the concentrations of CO, NO,, PM,,,
PM, ; and SO,. The air temperature and the sunshine duration are positively correlated with O, concentration,
and relative humidity is negatively correlated with O,. Precipitation is strongly correlated with the concentration
of pollutants. Total energy consumption, industrial production, such as population density and motor vehicle
data are the main socio-economic factors affecting air quality in the Greater Bay Area. This study provides a
scientific basis for the prevention and control of air pollution and the formulation of environmental protection
strategies in'the Guangdong-Hong Kong-Macao Greater Bay Area.

Keywords - air quality; spatiotemporal analysis; grey relational analysis; Guangdong-Hong Kong-Macao
Greater Bay Area



	1 研究区概况
	2 材料与方法
	2.1 数据获取
	2.2 分析方法

	3 结果与分析
	3.1 粤港澳大湾区污染物质量浓度的时间变化特征
	3.1.1 珠港澳3子区内污染物质量浓度的年际变化特征
	3.1.2 珠港澳地区污染物质量浓度的月、季变化特征
	3.1.3 粤港澳大湾区污染物质量浓度的日变化特征

	3.2 粤港澳大湾区污染物质量浓度空间分布特征
	3.3 粤港澳大湾区污染物秩系数空间分布特征
	3.4 粤港澳大湾区空气质量的影响因素

	4 结论
	参考文献

