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Abstract

The new coronavirus disease (COVID-19), as a new infectious disease, has relatively strong
ability to spread from person to person. This paper studies several meteorological factors and
air quality indicators between Shenzhen and Wenzhou, China, and conducts modelling analysis
on whether the transmission of COVID-19 is affected by atmosphere. A comparative assessment
is made on the characteristics of meteorological factors and air quality in these two typical
cities in China and their impacts on the spread of COVID-19. The article uses meteorological
data and air quality data, including 7 variables: daily average temperature, daily average relative
humidity, daily average wind speed, nitrogen dioxide (NOg), atmospheric fine particulate matter
(PM35), carbon monoxide (CO) and ozone (O3), a distributed lag non-linear model (DLNM)
is constructed to explore the correlation between atmospheric conditions and non-imported
confirmed cases of COVID-19, and the relative risk is introduced to measure the lagging effects
of meteorological factors and air pollution on the number of non-imported confirmed cases. Our
finding indicates that there is significant differences in the relationship between 7 predictors
and the transmission of COVID-19 in Shenzhen and Wenzhou. However, all predictors between
the two cities have a non-linear relationship with the number of non-imported confirmed cases.
The lower daily average temperature has increased the risk of epidemic transmission in the two
cities. As the temperature rises, the risk of epidemic transmission in both cities will significantly
decrease. The average daily relative humidity has no significant effects on the epidemic situation
in Shenzhen, but the lower relative humidity reduces the risk of epidemic spread in Wenzhou. In
contrast, meteorological data have significant impacts on the spread of COVID-19 in Wenzhou.
The four predictors (NOg, PMy 5, CO, and O3) have significant effects on the number of non-
imported confirmed cases. Among them, PMs 5 has a significant positive correlation with the
number of non-imported confirmed cases. Daily average wind speed, NOs and Og have different
effects on the number of non-imported confirmed cases in different cities.
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HRGE IR ERSOR (COVID-19) 1EN—Mugik E499W, BABERAIIANIMERRRE . AW T
HREYITFIRNTT 2 MRATHE TRRREB S S SREER, X COVID-19 2855243 RM0
BEATEAR T, R R I D BRI R IR R = 2 U R YRR S N COVID-19 AYsZH,
HATR EEITS . AXHI ARG EIE S RaESdE, afEHFYRE, HESENEE, HSES
MO, ZFME (NO2). RBRY) (PMy5). —% Ll (CO) FIRE (03), 4 COVID-19
Wiz NS M G AEZ A (Distributed Lag Non-Linear Model, DLNM), 5| A T
fa ke R A R SRR E ARSI R R BTSN G0, 5 EIRREMN R HEH
FXf COVID-19 IR AIREFTEN G RN, R IRESWZHAIHER SR ER L, X
AR, RINTFERMNTIE 7 MEFRS COVID-19 IR X R 2T ZER, HTETER
EFNTATE, #5 COVID-19 [EIH NS R IIELME R R, BARMT H 515 (e 7 a3 i
BRI AT LA, BERERN S, MERTRZEE LRSS B N, B
X R TR YN I I8 U LP- 35 R, TR AR A A B2 (S A5 IR N  J28 156 1% 1 IXURG: 1K, AH L

5, AREARAEMNTH COVID-19 FE#EEREE &M, NO2. PMas. CO. O3 PIMER
5 COVID-19 KM ANBFERE R, Hf PMys 5 COVID-19 B AE R 5F EHRK
&; HPHXUE. NOy 5 Oz fEARIEATN B NEHI s A fr 22 5.

Kutial i AELEii, SRR

1 515

2019 FBGEE KM (SARS-CoV-2) FlEEHIEH & — Mt KA REIRIE L S (COVID-
19), BARENARMERERET), BHREHARTEENEE 200 DMER KX EER T ™ E R0
(Sohrabi et al., 2020), EIRIZIRAYIR K 2 4 [ R 58 2 BHHH, (EIEBA R G  HriEsE, #iridse
W e FZEAERIRIZICZ IR TE WA RS (FroeFss, 2020), B RITRAHED
7, B2 ] DAUBERE S B2 B G T B B B R A S . TE ARHERI AR, SHERIR
TRRY WIRSZ S R RS S E AR, ATREE R A A2 IS, (M, [URRZRS DS
JRERFTREMRIRIR, A, L RRREF ARG 55 77 [ ERE B AR R ML e B R a2

AR RIEEICRI, FE N IRSFMENEIGERR G — ERIBRIER (FEES, 1999).
XRFNFEES R IR (BIARTR. TR OO AEYP R R AR ARG & B4 A 5g i, 1
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HATPARZIn 5 BRI ). BB ARIBFZRIAN, P EREEIR R GLREE (Severe Acute
Respiratory Syndrome, SARS) HI4 AE5SE. {BEFRZWNDMHAR (EHE, 2003), 2019
PR IREEE (SARS-CoV-2), 5 2002 FEHIIAT SARS ## (SARS-CoV) #bjE T likimzEs
Kk, BERBEEHEL, FXEF COVID-19 BESAEmES, WET 1 H20 HE 2 A 4 H.
429 MR 5 H#i2 NS IRERE, ZHAIRS COVID-19 FUEBFAEMEEE: HF
BRIR AR 8.72 $RIRER, HRIHHIZ AEUAZIEE (Wang et al., 2020),

B—JH, EAWMREKH, SN COVID-19 FEHEEEE LR (Martelletti et al.,
2020; Tian et al., 2020; Yongjian et al., 2020), FIAIKSIEHRFRAY) (atmospheric particulate
matter, PM) REMSHIRFEIETTAPEE UNNERJLR, fE—SAAMX, &IRER PM &1
0 R B 5O L B 5 2RI FETS (Clencewicki et al., 2007), M —E R (NO2) fEAA
RTAIESIHNES RN, PIITRER S, ERIRES BRI ARRMBEER mEHEX (Hanna
et al., 2011; Vanos et al., 2015), Kk, BFFRKSISEYIAT COVID-19 L RERIREM, &HIX Y
TIBCERHIE H 24— 17717 (Anderson et al., 2009) o

Bk, R4E 2020 4F 3 A 3 HEIR DAREZRSLM CREEIRBEMAEILTT T E
RITE LR ) PEARIMEEZ PAREZR RS (2020), SFFIRE WK HETHZME R
COVID-19 FZERERRIRIZE, TEAX BRI KRS T &SR E TR RN L TR AR
BB ORE, SUAMRMEBANERS SARS-CoV-2 AIRER] AESSHEE— BN, A, K5
Wi AIE R H A ETRE. HAPISAERREE, H S XUER 235 B3 R R A B i s 2

AN ITESE, AR A RR B AR R R 2 DT, BRI FEMN A E R 5,
TR AN A H BT AR A B2 N ECS RTI S R BARRIN B, EEERARRIRSR AR S
SRIREBEMN STV, KR COVID-19 MBERSRE SR FMNRR, DUZIE TR
NIRRT R 2R AR

2 WRERE
2.1 BRI

2.1.1 SEEHE

N THRFZEGRINGRE (CC). WE (%), FIXUHE (km/h) &2 FIREFNT SARS-CoV-2 fE43<
':F'E/‘Jﬁz:%, FATIREE TR EE, ?@E*ﬂﬂ@ﬁ%, FHERIE T 3£ E /N F] Weather Underground(The
Weather Company, an IBM business, 2020), %A FYEENS IR EGE, 3 /NN
BEHT— IR T FATHAT M ROEHE DA B, ST B R AR, 18 A XUS R (3
EALFE, FDMREL RIVIRE N, AR T H 2020 £ 1 H 1 HF 2020 4 2 H 29 H 60
REGIRE, RS XUEEHE DABE AT, AR RIFRIRE R, STRBEREER UM A,

2.1.2 ZBRFBREE

WRIE “ERM” RREERE R ER AR GRS IR REREANE (X17)) (EHF,
2012) , RAUSEYEHE —EMA (NOg: pg/m?). KARNTET 2.5 HORRIRRY) (PM,.5:
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R m RN

ENFRIZ AL

11 1/6 1/11 1/16 1/21 126 1/31 2/5 2/10 2/15 2/20 2/25
HEA

B 1 AR AR NBAEIRE.,

pg/m3) . RER/NFET 10 KPR (PMig: pg/m?) . —8LiE (CO: mg/m?) . BE
(O3: pg/m3) MR (SO2: pg/m3) . HT SO, BdEEd TFAa, MR mpy), #HE
Bk SO2 #5b8; FEIN, HT PMays 1 PMyy BAEESRAIIELMN: (WHSRAHTLED, FEERITH
R PMy s HATIESMT, &R NOsw PMys. CO Ml O3 (HEK 8 /NNFEY) 4 Wk IAY
15 RYERA TS SR ETER. CERETH 2020 £ 1 A 1 HE 2020 4 2 A 29 HE 60
K _LRFEFR DAL 34T, PURREIRR SIS RAE, IrEBEARIM A

2.1.3 COVID-19 WizEe

& HI2 WG BRI TR RN T A AR R RS, TR AIEE B & iR I2
B, HzIEE ARG SRR H B CE X 9l B Bk & 88— IRIT G A sk iy H ) |
5 H BIHEEm G DA H B Tm A, kB /E R RE COVID-19 B IERM™EHIX, K
(T AR B E S AR E LB, SR A B TR & e il S A B0
FEZFILTEH R ZIRT A Q2005 m, BEm ABDR G AZRTRE 5 N5 N\l
BRIEFEERR, RHASCEEGHIEW IR AR HA], PANRIFRRIS A8 R
BRLi et al. (2020), SARS-CoV-2 FIIEREARIN 14 K, HTREMZSRENEIEM 2020 F 1
A 1 HEWESE, BIMFERKHE 14 R, K, M 2020 4F 1 A 15 HIFGEWERY, &
NP NRITIRIZ AB, = 2020 4 2 A 29 H, 45 REHE,

BRI RN T H T AR AL AN EBARIRE, A AR R R RIRYI AL, 40
BRARFIRIEMN AZL HERHE], M1 A 20 Hitd, ®IYNTFGHE IS AZLHSHEI, mi
MM 1 A 24 HAGMIE, @RI BNTTHZEIEOSME 2 A 20 HAfETEEE, 2 H 20 HF,
2 FEYE T AR ATURIS NBOIRREN 0o MBI _ERTAL, ARG #IS ABINRECH 20 K, @M
21 Ko HIt, B2 AEH 0 BRBAERMWEBARIER RN, HINLEER 55.6%, @M G
7 53.3%,
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2.2 WRAE

ARSCHFTE BB, R 3.6 URRT R SAFHATARE (B REE, 2018), L&
RIGPIZU: https://github.com/CurlySheep/Air-COVID,

2.2.1  HAndieE AR PR

—MRATIRSE, B TR AR R AR AR, M. IREREEL DMIROL. WBINSESE, (HiXLt
PRERARR” HANEH TRONVEIE, FATEANOBH, XERBNDMIEE (BORATRE) &
HkZs, I BARE TS AR B PR K R AN, (Rlth, TBTERYTR AR RN %2 B R AR 2R (L
AR, XETRSRATVBMSBIRENS HIKY) (RERBMRISRERRER) AIRER (Hie
ANED FX (Gasparrini et al., 2015),

FRIIRR G5 RFR BN BRI MR GRS E RN, DA MR
RFEA, ASAE R G AEZ AR (Distributed Lag Non-linear Model, DLNM) RiFfli&%
[N ZXf SARS-CoV-2 f&HE IR,

B B M Gasparrini (2011); Gasparrini et al. (2010, 2013); $ZE5F (2012) :

J
g(u) =+ s; (X:85)
j=1

Hrr g NIERERE, XEPEN g(2) = In(z) p = B(Y;), Y NE t RNANZE, s; VTR
Xy WERE, 8; AMNARRPHSEIAR, t=1,--- T, T HERE, JNEENML
SINEREE, BAREZREAM N —RYFNEL &, BB ] B iR R &
BRI, B ERERE s; (XRBMNWCEPSHNERRZ XEFE CB, 5HAR=
X B FESREREL NS):
sj (Xi:8;) = ZtTﬂja (1)

7o = (211, s 2,) | e T x v, 568 Z WSS ¢ 1TRAUICER, v, NI B4,
NTHEZEMEYE, BIMNEEHN—1EZE Xy, ZEEENELEE O, -, L FHZE

b, L ARKMHERE, mEHRENE%EEEF ¢ = Xy, -, Xi-n,], REZRERZERHG

BN, I8 T x (L+1) BHERE Qo HLSI ARG (Distributed Lag Models, DLMs) :

Ve
Sj (JUt; TI]') = quckﬁkj = th.an, (2)
k=1

Hb ) N (L+1) x v, KIFERE C BYZ & Fl, HORH G M EDE PR E B AL R BRI 21, 7,
AN JE I TRI TR RN o

TEEMFIAZRE, (cross-basis) P&, HEAEEEENFRSRZRIIFLMERR K
xRS ST, 0 B A IE R EL, SRR R sk BRI 1R 25 B R (5L
BEREENE BARSIRMESR 4R R0 , HAEW R e R AE A4S RAYATFEME (Gasparrini
et al., 2010), EIHRFRTE(1)5 (2)MAEEE, BHERZRREHZRLMNERIERELE, X%
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FEHERNY, DLNM HIZEXIEEEL s;(x;m;) IS HN:

Vg Vg

sj(zsmy) =) > rhcaming = wln;,
i=1 k=1

KHL 1y = [ )T BT x v x (L4 1) EARA R PIITTR, w, 7 XK
FE W HIZE ¢ 175

BAAZ NBUE IR &, TREEMARRIGRABENEZE, 75 MR A
fili b, EEN Z R ER A G ERA ) B E R UL SR R R ARG RE RN 02 NEEIT EHE %
M, HT COVID-19 RUER A/ MERHEA AR RIS, AT FON R ek £ E o
BUREREREL, H, HEDNFERRNIREFZNR TG RAR UL XENTEAMA, HRE
HBANMEABAR =X B HEEREBUHTIESEOLEE (BIRHESE, 2015; McMichael et al., 2008;
Gasparrini et al., 2013; Knott, 2000), 7 R4E COVID-19 (& REHITE IRIH, K i K 5 RENLE T 14
KUPMERRZRBMKSIGRAEAEN COVID-19 &R MG 2 fRF A (Armstrong, 2006),
R FEHESRUL SR G9R Y H R IR B A —RY A, ASCRAPIER (quasi-Poisson) 77
AR, MHEET—RAYEAREDS, SEERREIES I T i EESEL ¢ (dispersion parameter),
BI75 25 R R R SEEHM TR, MAZEIATT 25 8%, BARRE M rR:

E(Y) =, Var(¥)=dpu,
FEREBRGRITIERE log(-)e PRI, I FIRUEIASH i BN AT T

log [E (Y;)] = a + CB (Xyi, lag) + Y NS (Xy;,df),
JFi
B Y VSR ¢ HRUBRZAER ARG, E (V) N5 ¢ B IERARBIEETHIEE; X
NABRWFRIIE ¢ HRRE D IRREBRRRGRAR, lag WKHERE, CB(Xy,lag) W
TN Xy MR EAH S REON lag RIZZREE, 2l DLNM /EH T X, MERISHURERE; NS
NBER=IR B HEAREE, X NER Xy SMRERIFTE S ¢ HRIRRRERKRGRAR, df RornH
HE, NS (X, df) ZonBABHEN df B X, BIER=IFEREEL, HDATHBR BT, B
H E HENE S CHPVIZE (Gasparrini et al., 2010; Runkle et al., 2020; A/MEZE 2016),
FATEN 3,
N EGF R R TLAEEEAE, TP — KA B, AR RTR:
log [E (Y)] =« + CB (temperature,lag) + NS (humidity, df ) + N S (windspeed, df )

+ NS (PMys,df) + NS (CO,df) + NS (Os, df) .

2.2.2 HMERE (Relative Risk, RR)

HF DLNM Xt & — P2 F LR 7 RERIEVI R, 25670 58 i 28 8 A M DA
BV RS RBOHA T RS, BEIA THMERE (RR) RK#ETEIRARMR IS RERN S
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NEHIIR TG RENn (M5, 2012), fERRKIIER S, BESZRBMARUTREZFEN COVID-19
KO AIREFAEI G RN, ¥ 0 (RI4R) -14 RETHSRR BRI RA R 2515 I AR ik
HAHARE B8, 1HH RR 1 95% FI{EIX /A (95% Confidence Interval: 95%CI), FEHEKE N
RERNBMKSTG R ZRNPAE (REE, 2015), M ERE R HEBEX B E AT N:

RR = exp (Bx),
RRIMS%CT E N = exp[(B+1.96 - SE) - x],

Her SE AREHARBUGTHIREE, x AXEFEEINIZRZBSILKRI5 RFEZEL
grg, HhE—71nE « AERNE—RE, DURERA, WE 10°C AHE#E, 4« EEN
5°C I, M 5 AR L3N, BIDASKER 15°C B9 RR {H, XFRSSImM 10°C _EFE] 15°C B,
SIRAT B SRR RN, 2z, -5 RN LA, BIASKEL 5°C B9 RR 18, XFERLSEM
10°C TF&ZF| 5°C I, SIRANIEIHERBIERI#M, & RR> 1, WFRRAN COVID-19 ZIEE %
FISZIAA I, SIRFHE AT INE] COVID-19 EIBERIERE; # RR< 1, NFERA COVID-19
PR RS2 HIER

2.2.3 Wikt ks

BATVREXT EEPFA RN TR 7 B ABL R TS N B2 T B SR RRFIR
SIGHRERAEN, NN IRRERER (HPSRE, PSR ER B RE) =
JREFEPR (NOav PMas. CO M1 Oz) FE—MNMEFRRTEEEM MRS, RIP DT
EE—NMERI B/ NBUENE NI NMERAEUIME, TGRS F AR R R BUE RN
TEvRE R AR, HAtR Y, MBS EdE &I a, B fahrElR & &SN Iz
BTG, £ MEFIBETEREE G, R HFON AR EEA IZFERIEIEK . D
TavR R BHETEEIHERFTE [10%,90%] 208, HEFEIRE 10% SR RSP LT RR
KON REE) 95%CT RIS XA,

3 &y

ASOF RN T HY B PR, HFMEMEE, HPFEIXUE, NOyy PMys. CO Hl
O3 #t 7 WHEIRHEAT DLNM 15, 28I R 0-14 KiEREH RR E, K48 RR EX
OO B A BLAS X AW FE bR 2 & SRR ARSI I VLR B I, BRI B RS B 145 3R
GubSRB. R, BRIRRIE RO R C AR, R, NI RR S RATTREZE S A RmA
W2 MRS SRR LR ANBR % D AR,

3.1 "RHBRHE

3.1.1  HE¥iRE

et B EIR AN E E AR T IR, BARISESRE R, IFMAMZS AH RR 5
H PR EAEE RIS R, RUOVRYIT, WINTT IS H R E 5 R H PR



896 Ve, BRN, RN I, EHE, EFK
1 BN, IR R S R A RIS XU S .
11°C(30%) 18°C(70%)
T Ia REL R {i N R {i N
RR(95%CT) RR(95%CI) RR(95%CI) RR(95%CI)
0 0.33(0.07,1.70) 0.82(0.56,1.21) 0.73(0.42,1.27) 7.03(2.72,18.15)*
1 0.42(0.12,1.47) 1.05(0.82,1.35) 0.80(0.54,1.18) 5.43(2.14,13.74)*
2 0.54(0.21,1.37) 1.31(1.07,1.62)* 0.87(0.67,1.13) 4.16(1.28,13.51)*
3 0.67(0.32,1.40) 1.59(1.23,2.06)* 0.93(0.77,1.13) 3.16(0.74,13.42)
4 0.80(0.41,1.58) 1.86(1.35,2.56)* 0.98(0.81,1.18) 2.36(0.46,12.04)
5 0.94(0.48,1.86) 2.10(1.46,3.00)* 1.01(0.82,1.25) 1.75(0.32,9.59)
6 1.08(0.53,2.18) 2.29(1.58,3.33)* 1.03(0.82,1.30) 1.28(0.24,6.81)
7 1.20(0.58,2.50) 2.44(1.70,3.51)* 1.04(0.81,1.33) 0.93(0.20,4.38)
8 1.32(0.62,2.81) 2.54(1.81,3.55)* 1.03(0.79,1.34) 0.67(0.17,2.59)
9 1.42(0.65,3.13) 2.58(1.91,3.50)* 1.02(0.77,1.34) 0.48(0.16,1.46)
10 1.52(0.65,3.53) 2.59(1.95,3.43)* 1.00(0.74,1.34) 0.34(0.14,0.82)*
11 1.60(0.63,4.07) 2.55(1.90,3.43)* 0.97(0.70,1.35) 0.24(0.11,0.52)*
12 1.67(0.58,4.84) 2.49(1.76,3.53)* 0.94(0.64,1.38) 0.17(0.07,0.42)*
13 1.74(0.51,5.91) 2.42(1.57,3.74)* 0.91(0.58,1.42) 0.12(0.03,0.41)*
14 1.80(0.44,7.37) 2.34(1.36,4.03)* 0.88(0.52,1.48) 0.08(0.02,0.45)*

MHELEIEA RR EREBFEXE, HA, DA 15° AHEMEHFRE, RiHE& RR HRRAF
H 305 5 LE O H IR (15°C) KEERE COVID-19 MIMHRERE, * RoRiim/E K
#F RR BN RR NEGXEIIAET 1 FFE—M, Blx4REE,

HZRIAA, SHESREDS 11°C N, 5HFESEED 15°C WAL, H SRR,
AR TR T COVID-19 BEIRERE N, Bk, 4#iERECY 2-14 R, ZH SR
FERNRE] T IR AR A2 IE GG A XEE (RR> 1, 95%CI = (1,3.6)),

W HSEBRRE R 18°C I, MG KL 0-2 K, 1% H SERE IR T N T AR A
IREIE IR (RR> 1, 95%CI = (1,18.2)); [FIRE R, X¥/ERECH 10-14 KEF, ZH
SESTIRE AR T IR AT AR A BB HIREE (RR< 1, 95%CI = (0,1)),

3.1.2  HFE¥HRE

¥ B IEANE B E R T H R, BERIAE R TR, IS NS RR
S5HMNEEFEE ZRNIELRIE X R, R2AFYNT. BN TTRIRE H AT 5 R A2
IRBIRTEA RR EAHBFXE, H, DL 76% NHEME, #2945 RR EHERAFH I
MIREELE 76% (KSR EY COVID-19 BUMRERE, * RRIXMERE N RR EHX RR NEF
XEAT 1 FE—M, FoRIZAIE R TE,

2RI, Y H PR E R E 2 EEh 69.25% B, AR OB R T 2 1% C i
FR, MEEERECH 9-14 RN, HSFEXIAEREE B R AR RN T TE5m A ZL RIS A BOE eI
Kfk (RR< 1, 95%CI= (0,1)),

X HEAENEE EFR 81% B, WERECH 12-13 KEF, AR 7RI ER
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& 2: I IR HESIRN RS R A2 XU R i
69%(30% ) 81%(70%)
T Ia REL R M R T
RR(95%CI) RR(95%CI) RR(95%CT) RR(95%CI)

0 1.36(0.75,2.47) 1.48(0.56,3.90) 0.80(0.54,1.19) 0.63(0.38,1.03)
1 0.94(0.50,1.78) 1.31(0.44,3.93) 0.96(0.65,1.40) 0.59(0.32,1.07)
2 0.68(0.31,1.49) 1.14(0.33,3.91) 1.13(0.72,1.77) 0.57(0.28,1.15)
3 0.53(0.21,1.34) 0.97(0.25,3.70) 1.30(0.76,2.24) 0.57(0.26,1.27)
4 0.44(0.16,1.26) 0.80(0.19,3.30) 1.45(0.78,2.70) 0.61(0.26,1.43)
5 0.40(0.13,1.21) 0.64(0.15,2.79) 1.58(0.81,3.10) 0.68(0.28,1.65)
6 0.39(0.13,1.17) 0.50(0.11,2.26) 1.68(0.83,3.38) 0.79(0.32,1.94)
7 0.40(0.14,1.15) 0.38(0.08,1.76) 1.74(0.86,3.52) 0.96(0.40,2.33)
8 0.43(0.16,1.15) 0.29(0.06,1.33) 1.77(0.89,3.52) 1.21(0.51,2.88)
9 0.48(0.20,1.16) 0.21(0.05,0.99)* 1.78(0.93,3.41) 1.56(0.66,3.67)
10 0.56(0.26,1.19) 0.16(0.03,0.74)* 1.76(0.96,3.22) 2.07(0.88,4.86)
11 0.67(0.35,1.26) 0.11(0.02,0.55)* 1.72(0.99,3.00) 2.79(1.16,6.72)*
12 0.82(0.47,1.42) 0.08(0.02,0.42)* 1.67(1.00,2.78)* 3.83(1.51,9.69)*
13 1.01(0.59,1.75) 0.06(0.01,0.32)* 1.61(1.00,2.60)* 5.29(1.93,14.52)*
14 1.27(0.68,2.39) 0.04(0.01,0.25)* 1.55(0.97,2.47) 7.36(2.42,22.42)*

ANBHSHBIEEIRE: (RR> 1, 95%CI = (1,2.8)); FRHXTRE T, #ERECOY 11-14 KN,
ARG 0 TN TR AR R A I XUES (RR> 1, 95 %CI = (1,22.5)).

3.1.3  H ¥R

¥ B2 XUREN B BRI T 18, BRI S R TR, IR B KOS R
TRE ARSI, [FAE, IENTTHRVIER RIS ABUN RR 5 H S RURFTER 58I IRZM:
KFRo =23 NRYIT, IR HRE H 5O S SR A BRI BT EA RR E R HEFX A,
Hrr, BL7.00 km/h F9ESHEH P XUHE, R3914¢ RR BRI R H -2 XUE B A H 15 XUs
(7.00 km/h) (KBRS COVID-19 HHXMERE, * RRZi /G RET RR HX RR FEFBRX
[FAT 1 BIE—M, FRIZERIZERE N B,

HRSATEL, TR, B XOE B s ey, XAE H S X0EN 5.75 km/h H
HERECY 0 R, H P RURRTREARIE 0 T IR RS XA (RR> 1, 95%CI = (1,4.4)),
FFEH I XGET, WE K51 2-9 K, HEHXGERBERERMN TR COVID-19 1&1%
B8 (RR< 1, 95%CI = (0,1)),

iR H I RS AR A BRI I RZ R, BIRG AN 5 E 5 KOS BRI S i97E R, B
H I XUE RN 4.86 km/h (10%) F1 10.00 km/h (90%) IH RR SHEF X E 4EK,
B2, H, LaILOLRRRIIT H -5 XU ME(ELL T RR 8, EXIEGFRRE 95% &
BEXMH; BESROLERRRINT H I XURLEN M EEAR RR E, BWEKEFRRHE 95% 85
Xia], ZEM —4EE KRR HFEREN 4.86 km/h (10%) FE RR G0, A0 4EEFRRHFY



898 BOPHE, RXEE, TR, HEE, M, YR
7 30 BN, RN H S XUE S R A2 XU SR .
5.75 km/h(30%) 8.00 km/h(70%)
T Ia REL R T RN M

RR(95%CT) RR(95%CI) RR(95%CI) RR(95%CI)
0 2.07(1.00,4.30)* 1.18(0.76,1.82) 1.07(0.64,1.79) 1.25(0.91,1.70)
1 1.67(0.89,3.12) 0.56(0.29,1.09) 0.89(0.56,1.39) 1.35(0.96,1.90)
2 1.37(0.77,2.44) 0.29(0.10,0.89)* 0.75(0.40,1.38) 1.45(0.94,2.22)
3 1.17(0.66,2.07) 0.18(0.04,0.80)* 0.65(0.29,1.47) 1.52(0.91,2.54)
4 1.05(0.58,1.89) 0.13(0.02,0.75)* 0.59(0.22,1.57) 1.55(0.87,2.77)
5 0.98(0.53,1.80) 0.11(0.02,0.73)* 0.55(0.18,1.64) 1.56(0.84,2.87)
6 0.94(0.50,1.77) 0.10(0.01,0.74)* 0.53(0.17,1.68) 1.53(0.82,2.84)
7 0.94(0.50,1.80) 0.11(0.02,0.77)* 0.52(0.16,1.68) 1.48(0.81,2.70)
8 0.97(0.50,1.88) 0.13(0.02,0.83)* 0.53(0.17,1.64) 1.41(0.80,2.48)
9 1.02(0.51,2.05) 0.17(0.03,0.92)* 0.54(0.19,1.59) 1.33(0.80,2.20)
10 1.10(0.52,2.31) 0.25(0.06,1.04) 0.57(0.22,1.51) 1.23(0.80,1.90)
11 1.20(0.54,2.70) 0.37(0.11,1.22) 0.61(0.26,1.43) 1.14(0.80,1.62)
12 1.33(0.54,3.26) 0.59(0.23,1.51) 0.65(0.31,1.36) 1.04(0.80,1.37)
13 1.49(0.55,4.05) 0.97(0.46,2.02) 0.70(0.38,1.30) 0.95(0.78,1.17)
14 1.66(0.54,5.11) 1.60(0.80,3.20) 0.76(0.45,1.29) 0.87(0.72,1.05)

KU 10.00 km/h (90%) B RR 1,

HE2ATA], 24 H S RGESA 4.86 km/h (10%), EiERECN 6-8 RIS, FEIKARYIT H -
UE, RAIEFRYI AT HER AT ANESER XL (RR< 1, 95%CI = (0,1)); [FIFEH 2 XU
T, YERECH 2-10 K, NTIH COVID-19 B ERFEM (RR< 1, 95%CI = (0,1))

2 HAEB XD 10.00 km/h (90%), H#ERECY 2-11 KEF, HES ORISR T iR
TR NBOEIRIXE: (RR< 1, 95%CI= (0,1)),

SHIRBE, L 7.00 km/h EHEN, NIGRFEICH P XUREHE & H P XUR, S
[ XRG: 1) 22 B =2 B AR, BIVAE H FX XU 7.00 km/h 724, AIREN COVID-19 ZEEEIRN 5
J&E HEIXGE, R 2 &R B XS oK

3.2 BRIGEHH
3.2.1 NO,

NO. 1ENEZMFFEFRIA DLNM B85, IR TR, AEmARMS AZH RR 5 NO,
ERYI, @M T Z B, FEMERNIEERER R, RAONFIIH SIEMNT NO, 5 R4 AR 12 w5l
P4l RR ENEEGEXE, HP, RREP 16 pug/m> NEEME, Fah& RR ERRAFKE
516 pg/m? MR COVID-19 EIEAEGERE, * FRIZMGERECT RR EX RR NEF
XEIET 1 BIE—M, FRIZAERIGE RN T,

HERARTHL, 24 NOo HIIREEN 11 pg/m3 HEERECN 1-4 KEF, NOo MK E R
TAER AFIZBENE EF (RR> 1, 95%CI = (1,27.34)); [FEFAKRE R, MG RKECH 8-14



HPR IR 2R R AR MR 5L 899

city RYI| == M

4. 86km/h 10. 00km/h
2.0~

XSGR (RRD

01234567891011121314 012 3 45678 91011121314

UIETN NG

&l 2: AR HPXOE (f: 4.86 km/h (10%); H: 10 km/h (10%)) SEHEHFEIXUR LR,
ijg 0-14 RAY RR 4k,

K, NOo IREERIRECRE BRI IR G ABfIZ XS R (RR< 1, 95%CI = (0,1))

3.2.2 PMjy;

¥ PMos fENEBEERHITEE, N DLNM BTG, BERIAERDR, R
NN A RIS AHT RR 5 PMy s ¥IFERGRIVIESM R &R ROVIRIIT, 1IN
PMy ;5 SIEMIAZIHRISIRBIEEA RR EEHEEXE, HA, DL 22,5 ug/m? EHE, Ko
% RR HFR PMy 5 IIARFEIRE SEMEIREE (22.5 ng/m?) ML COVID-19 FIAHRERFE,
* FRZE RECN RR X RR WEBXEET 1 WE—M, FRZANEEREN BE,

HHRSATEL, 4 PMy s BIREN 19 pg/m?, WERECH 1-14 KEF, PMy 5 IKERIFEILEER
YT HER NS A B NI XS FER (RR< 1, 95%CI = (0,1); FRIFRKER, #ERECH 0-2
KIF, PMa s ¥R RIRRAEARIN TR A RIS NEES I XIS (RR< 1, 95%CI = (0,1)).

M PMas HIRIERN 26 png/m® HIIERECH 3-14 KN, PMas IRER_EFHERYITYAER
ANHZ NEE MR = (RR> 1, 95%CI = (1,3.9)); FIEERE R, H#ERECh 0-2 RN,
PM, 5 IRERIIGIIEEIRM AT COVID-19 EEEELE FA (RR> 1, 95%CI = (1,3.3)),

3.2.3 CO

NERESER CO MENEEIEMBAR, SALGRER, SURMN TR AW A
RR 5 CO fFERSIARLMER R, RO SN CO SAHMAZIMIZHBINITEI RR



900 BPHME, RXEE, ETRE, HE, B, F
R 4 BRI NO, 5 3Ek A RIS KU SRR (o
11pg/m3(30%) 23ug/m3(70%)
PN 7l M 7l T

RR(95%C1) RR(95%C1) RR(95%C1) RR(95%C1)
0 5.57(0.62,50.30) 2.37(0.70,7.99) 1.07(0.02,55.26) 20.52(0.48,879.68)
1 5.50(1.11,27.33)* 1.73(0.66,4.56) 1.11(0.04,30.19) 11.69(0.54,253.21)
2 532(1.55,1831)*  1.30(0.60,2.81)  1.15(0.07,18.94) 6.9(0.60,79.15)
3 497(1.51,16.38)  1.01(0.53,1.94)  1.16(0.10,13.91)  4.37(0.66,28.89)
4 446(1.14,17.46)%  0.83(0.46,1.51)  1.15(0.12,11.47)  2.98(0.71,12.50)
) 3.86(0.78,19.00) 0.71(0.40,1.27) 1.12(0.13,9.99) 2.19(0.76,6.30)
6 3.23(0.53,19.63) 0.64(0.36,1.13) 1.07(0.13,8.78) 1.70(0.80,3.65)
7 2.63(0.37,18.86)  0.59(0.34,1.03)  1.01(0.14,7.56) 1.41(0.83,2.39)
8 2.08(0.26,16.85) 0.56(0.33,0.96)* 0.94(0.14,6.31) 1.22(0.85,1.75)
9 1.61(0.18,14.12)  0.55(0.33,0.92)*  0.87(0.15,5.14) 1.10(0.85,1.43)
10 1.23(0.13,11.24) 0.55(0.34,0.88)* 0.80(0.15,4.15) 1.03(0.81,1.31)
11 0.92(0.10,8.63) 0.56(0.36,0.87)* 0.72(0.15,3.41) 0.99(0.74,1.33)
12 0.68(0.07,6.48) 0.58(0.39,0.87)* 0.65(0.14,2.94) 0.97(0.67,1.41)
13 0.50(0.05,4.84) 0.60(0.40,0.90)* 0.58(0.12,2.73) 0.97(0.60,1.55)
14 0.37(0.04,3.64)  0.63(0.41,0.96)*  0.52(0.10,2.75) 0.97(0.54,1.73)

& 5 R TR PMy s 5 A A RIS XU KERIE L,
19ug/m3(30%) 26pg9/m3(70%)
PN 7l {i N el TR

RR(95%CI) RR(95%CI) RR(95%CI) RR(95%CI)
0 0.72(047,1.11)  0.55(0.40,0.73)*  0.85(0.59,1.23)  2.19(1.49,3.20)*
1 0.58(0.40,0.84)%  0.61(0.46,0.80)%  1.06(0.77,1.45)  1.97(1.34,2.91)*
2 0.47(0.33,0.67)%  0.67(0.48,0.93)* 1.29(0.96,1.73) 1.80(1.15,2.81)*
3 0.40(0.28,0.58)%  0.72(0.49,1.07)  1.53(1.152.05)%  1.66(0.99,2.77)
4 0.36(0.24,0.52)* 0.77(0.50,1.20) 1.76(1.31,2.36)* 1.55(0.88,2.74)
5 0.33(0.22,0.49)*  0.81(0.50,1.31) 1.96(1.45,2.65)*  1.47(0.80,2.69)
6 0.31(0.21,0.47)* 0.84(0.52,1.37) 2.13(1.56,2.90)* 1.41(0.76,2.61)
7 0.30(0.20,0.46)*  0.86(0.53,1.40)  2.25(1.64,3.10)%  1.37(0.74,2.52)
8 0.30(0.20,0.47)*  0.87(0.55,1.39)  2.33(1.68,3.25)%  1.34(0.75,2.41)
9 0.31(0.20,0.48)* 0.88(0.57,1.35) 2.37(1.68,3.36)* 1.32(0.77,2.28)
10 0.33(0.21,0.51)*  0.88(0.59,1.20)  2.38(1.64,3.45)*  1.32(0.80,2.16)
11 0.35(0.22,0.56)* 0.87(0.62,1.21) 2.35(1.57,3.53)* 1.31(0.85,2.04)
12 0.37(0.22,0.62)* 0.86(0.64,1.14) 2.31(1.48,3.61)* 1.32(0.90,1.93)
13 0.40(0.23,0.70)* 0.84(0.66,1.07) 2.25(1.37,3.70)* 1.33(0.95,1.85)
14 0.43(0.23,0.81)* 0.83(0.66,1.03) 2.19(1.26,3.80)* 1.34(0.99,1.81)




HTRUEE IR I B3R HR Y B MR T 901
% 6 YL IR CO 5 ARMm A#HIZ KU SR IH 17,
0.5 mg/m?> 0.7 mg/m?
W w| M w| M
RR(95%CI) RR(95%CI) RR(95%CI) RR(95%CI)
0 1.80(0.35,9.14) 1.60(0.89,2.89) 0.93(0.00,237.02) 0.33(0.14,0.78)*
1 1.74(0.29,10.36)  1.45(0.80,2.63)  1.26(0.01,167.95)  0.42(0.20,0.86)*
2 1.68(0.21,13.58) 1.33(0.68,2.60) 1.67(0.02,143.37) 0.52(0.25,1.08)
3 1.64(0.15,17.76)  1.23(0.57,2.63)  2.13(0.03,141.44) 0.63(0.29,1.41)
4 1.60(0.12,21.60) 1.15(0.51,2.62)  2.59(0.05,147.72) 0.74(0.31,1.77)
5 1.57(0.10,24.08)  1.09(0.47,2.53)  3.01(0.06,152.22) 0.83(0.33,2.08)
6 1.56(0.10,24.68) 1.05(0.46,2.38) 3.36(0.08,147.93) 0.91(0.36,2.27)
7 1.55(0.10,23.45) 1.01(0.47,2.18) 3.64(0.10,132.60) 0.96(0.40,2.32)
8 1.54(0.11,20.98)  0.99(0.50,1.95)  3.81(0.13,109.01) 1.00(0.44,2.24)
9 1.54(0.13,18.01)  0.97(0.55,1.73) 3.90(0.18,82.75) 1.01(0.49,2.10)
10 1.54(0.16,15.18)  0.96(0.60,1.54) 3.90(0.26,58.94) 1.01(0.52,1.97)
11 1.55(0.19,12.97) 0.96(0.64,1.43) 3.84(0.36,40.41) 0.99(0.51,1.91)
12 1.56(0.21,11.63)  0.96(0.63,1.45) 3.72(0.50,27.71) 0.96(0.47,1.98)
13 1.57(0.22,11.33) 0.96(0.57,1.61) 3.58(0.64,20.09) 0.93(0.39,2.20)
14 1.58(0.21,12.24)  0.96(0.49,1.90) 3.43(0.71,16.57) 0.89(0.31,2.55)

(ERHBEEXE, e, DL 0.6 mg/m® HHHE, FoH& RR HFR CO RIRMKE SR
(0.6 mg/m*) AALLH COVID-19 MUHAXMAEIRIE, * FRZHIERECE RR K RR MERFEX
IR T 1 B9, FRIZALS TN B,

FIROATA, 0% CO BIKEEN 0.7 mg/m® HHETECH 0-1 R, CO KIMKEH N ERM
AR TSR ARIEIE (RR< 1, 95%CI = (0,1)),

3.24 O

NEEZEZER O3 (FhFZER, BRIGRER, JEMAFIZS ASIN RR 5 O3 1F1ER5H
HEZRAREM R R, ROV SIEMNT O3 SAHM AT HEIRIEN RR ERHEFX
Bl Hr, DA 78 ug/m3 NEME, R7THH RR ERR O3 NEKESEREMERE (78 ug/m3) 1
LRI COVID-19 RURHRERE, * FRIZMERECS RR EX RR WEGXEHLT 1 1FE
—fll, FTRIZAEE RN T

HERTATHL, 2 O3 HIIKREN 63.7 pg/m? B, WREERY NRESEP RS T YRR A BRI A\ B0y
I REERES (RR< 1, 95%CI = (0,1)), HARIITEIH G RECH 5-14 K, TNATHIHIGR
BN 1-14 K,

2 03 RN 92.3 pg/m> BTG RECH 0-14 KIS, IR FE RIS DINKE 6 R I T B3RS A
RGN EA (RR> 1, 95%CI= (1,168.4)). TEFRIFERIIRET, #ERECY 0-1. 14 R, ¥
JEE SR RN T FER A BS R B AR XS FEE (RR< 1, 95%CI = (0,1)); WifEd G RKECH
2-13 R, MRERSE IEEMN TR AR EIE inrg XA (RR> 1, 95%CI = (1,25.3)),

HTERIINIE, O3 HEhRH RR SRy AN EE (RR WEGXENT 1 AE—M),



902 wPHE, R, BTE, HiE, SR, EER

=7 B RN O3 5 AR ARHIZ XU SKEKIE D,
63.7 ug/m> (30%) 92.3 pug/m> (70%)

T a REL 7l oM 7l oM
RR(95%CI) RR(95%CI) RR(95%CI) RR(95%CT)
0 0.59(0.19,1.84)  4.01(3.2,5.01)* 1.90(1.08,3.35)* 0.18(0.12,0.28)*
1 0.48(0.16,1.49)  0.58(0.54,0.63)* 4.18(1.92,9.08)* 0.65(0.52,0.82)*
2 0.40(0.13,1.27)  0.10(0.08,0.14)* 8.51(2.93,24.7)* 2.06(1.82,2.33)*
3 0.34(0.11,1.13)  0.03(0.02,0.04)*  14.94(4.00,55.81)* 5.10(4.30,6.06)*
4 0.31(0.09,1.03)  0.01(0.01,0.02)*  22.28(4.98,99.79)* 9.74(7.56,12.54)*
5 0.29(0.09,0.96)%  0.00(<0.01)*  28.64(5.73,143.23)*  14.64(10.71,20)*
6 0.28(0.09,0.90)*  0.00(<0.01)*  32.18(6.15,168.37)*  17.74(12.56,25.05)*
7 0.28(0.09,0.85)%  0.00(<0.01)*  32.11(6.22,165.74)%  17.76(12.49,25.25)*
8  0.29(0.10,0.81)*  0.00(<0.01)*  28.87(5.96,139.85)*  15.05(10.76,21.05)*
9  0.31(0.12,0.77)*  0.01(<0.01)*  23.73(5.43,103.66)*  11.05(8.19,14.90)*
10 0.33(0.15,0.74)*  0.01(0.01,0.02)*  18.11(4.74,69.26)* 7.20(5.63,9.20)*
11 0.36(0.18,0.72)*  0.03(0.02,0.05)*  13.02(3.95,42.90)* 4.26(3.56,5.10)*
12 0.40(0.22,0.72)*  0.07(0.05,0.10)*  8.96(3.15,25.44)* 2.35(2.12,2.61)*
13 0.44(0.26,0.75)*  0.18(0.14,0.23)*  5.98(2.38,14.99)* 1.23(1.20,1.28)*
14 0.49(0.30,0.82)*  0.49(0.44,0.55)* 3.93(1.69,9.15)* 0.63(0.59,0.69)*

22 O3 B RR FEPR=4EE, DAERANIER O5 MEIGRIMATES, WNEBHTR,

FEEBAURI=4EEH, #EAR o HiFR O3 BIKEIEHE], AR y BiFoRmia RE (0-14
R), MR 2 #iFR RR BUE, AJDAEH, HYIFHRMNTT 2 BT R O KIARZIMEEEA,
RIN, Oz KEEE, COVID-19 ZIFREBA; WHIERECRE, 1fE#E 7 KAGR RR 1A
R, BEEAIMIZIZHE N,

MIREBMZ SRR BB, TATEIR T BRI PR ENEREAKCE, 725l %
TatRBAETEEI A 10% £ 90%, RFAIFE 10% BIEEE5x MR ERAEK AR EER Y COVID-19 HI4E
WIS NECHA TR GRS 7087 TRATHE S FEhRo B A EL KRB S FUBERE R A, AR —
B BT IS,

4 Wig

ARSOREL T RIITATRMN TN 2020 £ 1 A 1 HE 2 A 29 H (60 R) WG VFITRE, F
PIHFRIE, HPIXUE, NOaw PMas. CO M1 O3 HYEUE, DAN EIA 2 DL
2 H 29 HWE#IZ, LT, 18R, dEMAZL COVID-19 MiiZwmBlEdE, SCERYITRIEMN A
S5 EHE, 23RN COVID-19 BT 7 RITR A RHERIE FARRMEIR R 0, &
IR RRIR TG R B 2 KR SRR A TS NIRRT G RS, XS R Pk
PRI AR & 5K TLAESF (2014),

FATH A S IESM A E T RRREM Ui 7 MERS COVID-19 fEIRIIH
FHIRIN T Z A ARLRME DR GRS, AW, IRYITTFIRINTE 7 DMEFRS COVID-19



HPR IR 2R R AR MR 5L 903

syl M

&l 3: I RN O3 =4 RR RARE,

IR R 2 2B ZES, [EFTETEFRER MR, %85 COVID-19 KR AZEINAE
£5ME X A Yongjian et al. (2020),

AMREER TR, DAHFYRE 15°C AFEMER, YHHEEE (11°0) KT EERE
I, MR COVID-19 HIEM AT H W AN B S RER A BEMR KR, EilE 13 X5
BWAEEIG M, BMRREEA TR ERERBERIXEE X e et al. (2020), PAHFEEHERNIRE 76%
NEER, 24 H PR AT B0S T IX N BRI, RINTTHY COVID-19 RYAERIA
W2 NECG MR E R B IEX R, BRGNS TR ERRE, COVID-19 YRS RIE 7 R 2= F%
&, Rz, &FE. B ke Auler et al. (2020), COVID-19 FIZIEHA RS EMAHEE R
80% N A& i, PAHFEIXGE 7.25 km/h FFSHER, 24 H 85 XUEK T 1235 M H 25 XUH R,
MG 2-14 RAVIRNTTRIAER AR NECR 2 RS, 24 H I XUE S T I 5 H P KOS, 73
I RAER AR NBURE T %, Rt H I KGRI B P I N 2 h0iE COVID-19
P EERE Tosepu et al. (2020),

FH—J7HE, FEITAERMNTTE COVID-19 BYHEMm AR H B A E S NO, 2T E KR
SRR, HEARZENARFRIN RGN, A NOy 8 16 pg/m?® AFEMERERN, 24 NO,
T SHIREERRICN, 221 COVID-19 HERAEAIE K, A PMas 7 22.5 pg/m3 kst
WREERS, 24 PMy 5 23 SHIREEG INECE PR, IR COVID-19 AR AZLRRIS NEET
5 PMy s BEMEEFRARLM R, BEAREFNRKNE (> 8 X)) HIMHERN, MmEIITHY
COVID-19 RJAEM B H IR AES PMy s fEIREEIEINN, 2MEERNARLRE SR, 4
PMa s WKEEEANN, S0 COVID-19 FYEJE AZIChen et al. (2020); Yongjian et al. (2020);
Tian et al. (2020). [FFELL O3 9 78 pg/m3 NFUEMKERS, 4 O5 fE23 IR EIE INEEE FEL
I, HINITAEM TR COVID-19 M A B H BN AEE#E S 03 BEMEFNIRLMXR, H



904 wPHE, R, BTE, HiE, SR, EER

HA T35 WA R 1R A3 ROR

Ak, BRI Feng et al. (2020), 23 AR (BIAIXUEFMIIRE) S0 KIRIERS S
ROfEtk, T4 32 A NRERZIREE T TN R, fUZ3E SARS-CoV-2 WiR, RREEHXHEEE 1S5
AR, FHEEHE IR, = CACEIZEE, RN B TREEAE R Backer et al. (2020);
Lauer et al. (2020), P PARIRESRIN—E RGN, AT, PRSI, 2t —
U AR T B

RXIRR T ZMIRAR G REEFERN COVID-19 HIFERE LU AR A £ A0,
ARIERIIT S IRIN T A BARIRR LI, H PR, H VAR, A H P XUE, NO PMa 5.
il O3 IX73MERS COVID-19 BRI A BIR ANBFAE R E RN, HA HFEHARTRE, PMy s
5 COVID-19 BUW ABERFEMRKKR, HPIXE, NOy 5 O3 fEARBRTT IR AL
A RTZES, HEARMXAHESES N A AR, XEANRRAX S TRREER
Xt COVID-19 Bt VB, BB 50, BEA —ERNZENE,

AhFEBER

AL HT TR AR R A DU SRAERATI M D7 i, B EAs A SRER, RRI5%8
RIZRITLREE N B. BRI SN T MR B RS ES TR, C. SRR, RUTREER
BRI E RO D. I, I\ R RR S RIS RR R SRR A S XS S &

S5 3k
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