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Status and perspectives on the study about the associations of
environmental temperature and humidity with COVID-19 transmission
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Abstract: Coronavirus diséase 2019 ( COVID-19) caused by severe acute respiratory syndrome
coronavirus-2 (SARS-CoV-2) has led to a pandemic around the world, which has been the most
important global public health issue. So far, the northern hemisphere has become the center of
epidemic and there is an /increasing trend in the southern hemisphere. With the coming of summer
season in the northern hemisphere, the potential effect of environmental temperature and humidity on
the transmission . rate of COVID-19 has been attracting worldwide public attention, and several
related studies have been published. Our study summarized these studies by focusing on their
strengths and limitations to provide some inspirations for future studies.
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{5124 700 J7 N, BIHFET: 40 5N DG  SRFEEEHT G R AL 1 IR 2R SO A A T R R R
— PR E 5K DAL 51 2 I AT (RIFR B T ) 76 B A B R BRI 5 BT 42 15 7 (3575 )
FER PR L O T ) AR T 0 5 BB U Ak DL S 2 WP IR ROR AL, FEAH G 35 P A R 85
K] 8 T 2 VR B R B DL T A7 AE G R IR AL R 1 T RE 3 A BIAHDC T 45 R ) 345
X1 8l G SO B T AR, LARRAIR COVID-19 Kl B &% B SR . B ar, Bod e 2 fs 3
FRAAEACBR. BEF AU BRADAS HE A T | R~ BRI A AT | 30 Z 1 S0 ity A A PR 38 1 R 2
RS AR T 5 1 1 PRS2 T8 A2 305G TE.2003 4F | A 52 2 1) v it s FR BR G A9 210k, A ML 25 ( SARS-
CoV-1) Fr5 R A BENE BRI “ I, iy U PR B8 TRLEE ] B2 A SR 1 45 R A T 2L i R 3R, (HG T X
AR — BAF AL T, 6 T L e MR PR e 7 RIAR REAS 4 ] COVID-19 MLk T3k A — D E
A5 TS A G S MUEE L A R A [T P A AR [FAT P A7 BTN RRGE SC, BLAS 1 RS IR X e i
BRI A SR S AR W HE LA WA E S5 AN 22 AL AR SR AR SC T 4R 2%

1 FHEHFEEFHBELER Transmission pathways of COVID-19

Zhou SEWFFE K I, B 15 5 SARS-CoV-1 HYSEHLLT 5 A BIME T 3K 79.6% " . 15 Heth s R 1 2
L, R B T L 1 P TR DA B B A A Ml S B AR TP (O P 48 T T e e 7 15 1T
REIM I A AL R Z BNz it 20 B 2400 1k AR A W58 38 AT 37 e as SR FE 40 B S Y
SRR TR, Bk S OCEE Y TEE . T 5T N Bt ERTE COVID-19 H 3 288 v kS 1 s 35 i 7e e O H i R TIF
P ST R 7 1T 4038 T1E3%. 5 SARS-CoV-1 ML, et 5 HA B AG IR 0117, FLAD TV Ok 00 )38
SRE R G B R, 5 AR A DR B AR B T R B 25 B 7 B TR A KRR 1
T BB TAEA R TR MPRER. ti T 5 T B G 4B B =2 v vk | R oG 50 el s 2 1%
T2 75 52 30 2= 10 PR R 0 28 AR 52 e A 4 RO T AR

2 RIREIHRENZIEA S The influence of temperature and humidity on the viability of SARS-CoV-2

TR, Z AP B FE (41 HINT F1 HTNO 58 ) (4L 8%, 7EAR KAREE FAORE T 275, BNZEARR T
W A R B TA T Eh LI A S AR PR 2R A X S T A A AR R T AR R T AR
e R A PR A2 S 90 25 SRR | IR B AT 8 5 e s BE 7E PR (Y AE T I ], Chan 4538 31 5256 &
B, SARS-CoV-1 {E{l BE i Fil 22—25°C XS M JEE 5 il 40%—509% HY G 2R T Al FR 84785 d, ELAE g
(37 °C) i (FAXF IR > 95% ) Aff T A A7 B8 1 vl Kl B T B0 RV RE | o 2R WP R 2 45 E e UK 2
(MERS-CoV ) th ELA 75 i 1L Bl 25 (F T AR A7 1 K T B A REAE " X6 el 75 ) B P 9 & TR
B 5 HA G 1 5L A R L) PR B Tt 52 M 4% 4. Van Doremalen %5 WA AT, K diRES
SARS-CoV-1 7 Z Tl 2 B /MR IR EE 4518 T Y5 HAT AR A GE T 5 97 e 35 78 52 90 S A AL S5 10 7 A2 il
BRI, ATRREAFAE 3 h DL b HAESERE AN R T 2 5 A6 A s A e A AR B
SARS-CoV-2 A ATESFGH R IMHRFEAEAFE 4 d DL b, B & 90 55 5% R 5500 8 40U S TRE Ry 4 C b
TR AT B R Y B, RIS 45 BB B e B AR — 8 RSN IR BT T AT RE AR R H B
UL V) A8 A RT S52 Me 5 A D PR v A A 37 R [ RELGT T 75, O T 108 B8 10 728 A X6 3 et 5 T 42 52 il 1) A 5
R TE 1 AAG FF).

3 RMEREESHERELCHENHRIERE Previous studies of environmental temperature and
humidity on COVID-19 transmission

HHl, OA 2T ds | B IRIRE 5 COVID-19 1£4& n] BEAFAE — E e A SCR B Ia 98 T A6 3
BHGE MR BT S B TR N A UL R 11X TAEAEMF S X e B R R S5 JRdbr e X 45
THAR Y 55 7 1 25 ASAH ). — SETHF 58 3 A ZOUA A 11k, R IR T 0 B A5 R 0 A 5 90 B A% 485 W REAE
TE— 8 XK. Sajadi FFHFR AN 2R Z A E Z 0 X 1Y COVID-19 #1250 5 - 249 il B2 R0 BE #4753 47,
IR 22K I 7 E ) ) Rl XK 22 A F b2 30°—50° , I HL ik $6 1 X ELA AR S G RE , BISE23E
JEAETF 5—11 C , A5 XHEE 4—7 gom ™",
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Shi 25X = AR 31 A48 G XA TR & B, TR S COVID-19 AR AR A K AR L B4
SHEEE S COVID-19 KA R 2 [l ) %A 58 B AR5, WEE &, SR8 TR I 1 5 R 4 4k T
[ B X505 2 R0 327 A S0 T 7E T S8 I ) B P (2020 4E 1 H 20 H % 2020 42 A 29 H) , R EIF R
HE IR i A S . BRI, T AN A IR R B X A = 7 A S e A /) | HE 32 5 3xk 52 ) SARS-CoV-2 7
I T B A A RS e A A T AR

Hb A ERFE31AME i X Regions: 31 provinces in Chinese mainland
H#:20204£1 H20H =2 H29H Date: Jan 20th to Feb 29th, 2020

SR H R IRTEHRR:
WHE R H BRI 2K EAD AR HIRSEIR A X
Qutcome:daily incidence Environmental indicators:
Calculation:dividing the new confirmed daily average environmental temperature
cases by the population size and absolute humidity

B TRD SR 082 : 0FEOR Fefd- DL IS H]

Time lag effect: 0—6 days Conditionally match the time

BRI A M-SEIRELRY EZ: 1 [[] )4 Model fitting:M-SEIR model, non-linear regression |

Hi3E 4043 4 Subgroup analyses|

! l

Bl dbsh R E &R T X Wiks R

Chinese mainland except for Hubei province Hubei Province Wuhan City

B 1 Shi 0P E BODH SRR THHE S

Fig.1 The study design framework in.Shi et al.’s preprint article

Luo 2576 X 3 84544 117 LA S JE 0 1R 0/ W X AR 5 % B, B 05 T B 5 388 T2 5000 3 AU s 222 £
HHSE , FEHA TR T s ] BERR R BT T TG MR ) Oliveiros 25X TR 31 AT A 2020 4E 1 A 23 HE
3 H 1 HEH B8 LS G805 B, 158 5 R AR B A5 184 i e) 1E AR 5%, 8 B 5 75 484 ki)
TR E , 2 I R S5 IR A8 v REA R TR M 22 MO AL 38 7). (0 LR B ST R % e R il IX 2[RI AF 75
SERE, R TV R AR S S T B IR AL T K 1 B 45 BOR P T 05 X B R 3R X S
BELENTHE AP A5 o R DTG , 4 AR R 20 JEA 7 ], mT R 7F 5 45 SR 7 A 4 KR i Tslam 25
X AER 116 A E Z A ) 3104 M IX FEA TR 98 & B, 2R FH T 22 7K S-TR A R0, 6 0 ] I A5 A0 AR 1 e 3 R
FH T AE VRS TAMIE RS X R B MK TSR | H BRI ) S5 R RS, & PR
FHiE 5 °C,COVID-19 M #E & 5 % L IBAR M 0.94( P < 0.05) 7 teAb  iZHIFFE I & BRI 55 1545 XU 3
T 22 ) ) S A e IR R) 5 S RN, BIAESR 7 K, SRR e bk Shi S5 76 HLF ST Hp 48 1 IR IR R S5 R4 A
FEAEFE COVID-19 15 N 445 (1 A8 b BAT B IR 5 80y B AE _b ¥ J BF 1 e 7930 23 2L 1, 1R
H MG 75 B B 1 U R AR 4 B ] (TERERADT ) LA % R 3 v B AR B B W 5 12 K COVID-19 M
B[] A e L BE - B 7R A BAEEXT 291 44 HAT 52 (5 B Y COVID-19 #1112 [ H #E AT whoe it , 91 20 Al it
FRNBIEAR I LR 4 d(PUAETaIEE . 2—7 d) 7). 2% RS 3 3R 0 R A5 Ak ok 37 el 7 A6 A 7 A ELRE R W 14 ]
REME AR K, W ZEATF I H %5 R 3 2 2R (14 T I R

THAME TG H, PRBE I A A e B A HE T ) A4 e S A R 1 DG R R A b XA
W9 R, IR FE AL SR AR 5 < U7 B G HE, 8—10 °C T fiEJ& SARS-CoV-2 7E 1% Hb X 1% 3% 1 i A3 15
JET Wang 255 BRI A9 427 AR IX R4 BT, & B4 b DX BIF 5 ) B 0 - 2 3R 5 R T2
IR BRI 2 (A7 AE G, 24 IRE h 8.72 C i, RS 1 BGA BN AR IRHIX |, SE X AT
1 CRE 2l R TR IL R I EE N2 0.83 ; 46 R b X, SE TR R TR 1 CoR SR T i i29%
BRS04 0.86"" Notari Al & B, FREEF- X8 4 9.5 C A, SARS-CoV-2 [ & # i Ffp K1
B IR AT T IS R T e, AT B2 B R = 30 11 B 3 T b DX R R R ) R
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B, I HAU AR RIS 12 d B Z WA FERE 1 1 0 & R B B, i B Ak 1 B AL 3 i
2, B2 1R I BE I (8] 5248 800 A5 5 H X R 238 w] LA R0k S HA A IR R (B + FEUR
SEEAT ) BT

HETCN IR, EFIRRIRIEE 5 COVID-19 fLHE #1452 M AF 58 45 5 i A — B A s R Z AN
AR A ] —E R 52 COVID-19 76 AR A% 38 3 5 (07543 IR 580N R H 1T (4 3E 35 AS BETIE B IR
FE5 COVID-19 LKA 5. Yao SEXTTR I 224 A3 T 19 57 H01 08 155 B8 2 57 Il VA A A8 % B, T8 T
AHNT IR 5 R AR B S | 7T Y I AE — 17.8—22.0 °C 22 JA], oA 2% B0 24 b - 447 Yk B 15 3 195 A 4 3 5 110
HIFEFR (e, Bt AR R M IEAR AR A K Jamil ZEXF [ 2019 4E 12 A 31 HE 2020 453 A
26 HAERVEHE N ZI2 500 T 100 ZAE R/ X HEF0F58 R B, 24205 15 F 4L T-10—31 <C
Z i, COVID-19 FFE#E #R SR B AR A IF T 8 5616 IR b8k 5 2 1 B DR AS 2 il e 175 15 DA
G 36 [ H R RFE B i R A pE e i S 48 1, BARIE IO — 2 & R I SCE R R E TR E 1T
Gifif COVID-19 FENE Y & Je  {H 45N BR [R] B S it 5 07 A3 %80 A 24 3 T A 1 Fe it SR A 2= 3 i) 722 Ak (4
TR RE T v ) AR Sl 17 e AR P

H T PR XTI 5 COVID-19 (&35 8 R A I 7T 45 SR AR e WA, Y K B 10 A5 4% i % ]
AR A H RIS I ST 00 505 B A 1 SR R AEAE I B G AN G K R AR JAMA 1Y)
— S RRGE AR T — R A TR VIR 1 — ) IV 2 AR 2 F ™ 3% 3 R B s 75 1
SEBREAE I (25—41 °C) FIEs i (AH R 2 60% ) IFREE T A759K il e 52 30 REME] i0A64% , 5 Rk 28k
REAIF T S5 — B ABZIF S AU — A BRI | 15 A BE S5 KSR 0T , AR R ) 2 7% s il R F
REEWA—BWRHARZ, LU0 T BT R 99 A HEBR bR LA S B AN R B BT o B Oy ik, 4B
SAFIFFE A R B 22 5 — BT R SRR TR b X 2 A7 A S i > 920 2 AR L Shi 41 1B
B RFHSCE RG], RERI T IZI0 SCERBHRESR A% HARA R e 25 M Zs Rdsbra UL
NG5 2 RN AT A, T P 25 DL IR 1% 58 BRI 4 R 8 35, TR B 2% T i IX ) A 11 25 3 22
St IR IR X A4 A B IR) T S R0 DA R AR M OC R AR N 2R O HL % e b s m] 22 53 B0 b 2 Fn
BT 3 R R 2R R4 T 53 B AR AR PE PR B G R R DL e N B 55 R 3R X6 45 SR A T e
S I FLE R I 0 S R A1 A R B

BEAI , % SRR BE 5 00 B X5 T A0 N P A 378 A A TR i 5 s g % 22 T A A 5 A% 4 ik
RARLRME SR DL GE ABERY N T Sl AR 0. X BRI 52 JR) BR M 1T B (e A DG 5T 4538 i A 2 LA S
FERLEOR B, H AN BF 5% X T BE RS rh A A %) 5 A e 191348 on =B A0 B L I
SRR A 2020 4F 2 H 20 H >4 H, IR ARFHE COVID-19 #2915 200 A ( M4k https ://www.
yicai.com/news/ 100515523 html) ;X $6 R AL PEIA 0 s 5] Jeg « S B4, S5 5% [nl LT 3¢, 1650 B s . 7
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4 #Zit5RZE Conclusion and perspectives
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X HIR AR R IR 22 5, AT RE R B S S50 A — 3, A 1 Tk — 20 58 38 AR 90 W 7R
C AR A Al L AR ARSI, A B DT PRI 58 % 52 (AT X3 [ 45 b X AVE A58 X 2 B, AT 3
£ 1 H 23 H QB2 5 B, PTs/b D IBCR St HT >R i 52 ) | 5 SR Bt B S A
Wi Bl ) 2 B8 5 45 R Ha b  F0 4075 RSP IR B X BT el B AL 1 A B (R I R B Bl i ST A
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