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ABSTRACT

Since December 2019, COVID-19 has become a public health emergency of international concern, from local area to
the current worldwide pandemic. Since March this year, the epidemic in Chinese cities has been effectively controlled,
and the number of newly confirmed local cases in many places has reached zero growth. However, it is worth noting
that some Chinese cities represented by Beijing have undergone secondary local transmission of COVID-19. According
to epidemiological and laboratory studies, meteorological factors are key factors affecting the spread of infectious
diseases such as coronavirus and influenza, but the impact of meteorological factors on the spread of COVID-19 virus
remains controversial. This study explored the correlation between daily meteorological data in Beijing and the increase
in the number of COVID-19 cases, and compared three Chinese cities with similar conditions (Jilin, Dalian and Urumqi)
to explore the role of meteorological factors in the spread of COVID-19 virus. Szpilman and Kendall correlation
coefficients were used to study the correlation between COVID-19 and meteorological factors. The results showed that
in the first round of COVID-19 transmission, meteorological factors were significantly correlated with the development
of COVID-19 (p<0.01): temperature and wind speed were positively correlated with the increase in the number of cases,
while air pressure and relative humidity were negatively correlated. In the second round of epidemic spread, the impact
of meteorological factors was not significant. This study is of great significance for enhancing the understanding of the
current situation of COVID-19 transmission and developing relevant prevention and control measures to prevent a
second outbreak of COVID-19.
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Kendall Spearman Kendall Spearman

u p 0 p T p 0 p
i i (C) -0.384™ | 0.000 | -0.488 | 0.000 BEAECC) -0.057 | 0527 | -0.077 0.525
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*% Correlation is significant at the 0.01 level

* Correlation is significant at the 0.05 level (2-tailed).

(2-tailed).

A1 dbs{ COVID-19 A1 %1 H AL (2020. 0113-2020. 0813)




ATLANTIS

PRESS

3.2. =TT R R IE XML DAY b

NI R 2 5 AT AR, JEHE Py P A Ik
BEEA LARRRN AP =T GEARL KiE. 55

ARFE) AFEFERIARSAE BT, SACERI S5 RAEXT L .

=R PR R A RR L R T, FUBTE R S R
RN T 1A B A AAFAE B35 AR R o Rl T %
i H R R SR AR ISR —Re e, thisfT R 3%
FHRAE -

X LR DU A 3k TR 56— 8 B G R 48 R R R
B (B2, AR REMSEARTE =i A
EART PSS eiviols b | STORP LS L L gthE S o1 N LR
B s A N AR A B ) 15 21 1) 45 SRk LA S 4%
SR IR, AR MRS R BT
[ R 75 A A S R VR A 1

3.3. [ZRBF TG R He

R TR R0 2 P A G 1% 4k (1) B 225
RE, ISR BR8] VARG, [
WA DB X HE ALk 5 AR T 1
KA T —RBIBIT

3.3.1 3/

T A R R JF AR M BN R, AT LLAE
B RORAT IR R . TR AN 1 ) s 3t A O T R
HEEEM P, HEEE S SARS-CoV-1 1£ 3% A1
KR AMEUENH R P ELBRER" . FEATR
L EUR IR SR, 5 S A6 T 9 4]
R R EAME. — I E BRI AN 30 4
BEYNTH meta AT AR T RBAKIL R, B
BUR B v B A T3 Sk 2 A0 38", Shi 25N
Bf o b [ ORRE 31 AN 0 X (I 5t 2% B D 5
SERAT R BB Mk, — Ik E 122
AT CBAER O BT 7SN H 53R 5 B R
BIRC R M A2 (p<0.01) "y 5 1R W TR 51
SRR, Yao 2543 Hr 1w [ 224 AN 9%
WE, fBHTHEREE RS RERLERERR

YA [13]
R

FEEAMABIFH,  Tosepu % N™FI Pani'"%
N G5 A B E 8 V8 NI e n a2k 0 I3 7R3 AH 9% 14 43 A
P15 3] 1B il 9 B KHAT 5 P AR 2 W A
KIEEL . SR Mendez—Arriaga (2020) & - 88 74 &f
AR 31 AN A, R IR B e i 9% Y H R
BRI IS, I HAA N R S W] DLAE 22 A A%
WP UG . — TR X 76 BIE 2 B2 98 2 5 3 [X (A A 7
UESE 7 PR BT I AT AR 5 2 T AR R
Holtmann 25 N “'TEAMHT 1 A7 N E KA AL

Advances in Economics, Business and Management Research, volume 172

450 ~

416" I 7 )%
[ |

FREERf £ (d)

. )
BE 2 USRS I T 23 8

e 5, N BUIR B PRI I B 5 e 15 A AT
WAL 3 AT K

HISE R W, KES AT S AW Feaiie—5, AP
BARMIEE A FIT COVID-19 MfLHk. 13EIM 48
FRAIT 9T B BIF S ML T R T i S IX, S SR A
A B PR B, QO T 2R PR
B2 Bl 5 S B G 1 B RO N

3.3.2 X1 iRE

X AR X JBE AR ek BE 155 1 1 R 2 TR R &R
AR FEARL T B0 AT T A A 2 T IE A
KIJKRFR . HEERIEZ AN, T2 [EH 2N
ML e R AL T SR AL R TR, B
AR X 8 AT A B e B Ak . X TRt T
FHR R FE 52 B SR A S KIS0, IR AR — DAL
AR, JFHARYE HATRORT T, ToiE I LS A X
MR EX TR FR R M A, JUH Liu #Fx) [
2 AR T RIETE 5 A T TR R 4 i — B
T AE ARG B2 R 4518 B IR B . JRATTA BE PR 5E
FAXSTHELEE, R W] RE 2 S AL FR IR R R
) 7 Bk — 2P I BIT FURAT B S 5 I 4518 .

3.3.3 W&

WA G A 4k A b g — A B P R
E AT LAY S SR R AR AL A BT, B
2RI F B R H e s A g s
O B AP ROR I I R — R XD,
2 BRI BN T A N E KT, AR R
AEENE, 36T B B 2 3 X AR A e A
REFF B AT SE M4 E



ATLANTIS

PRESS

4. 48

AU TR T 5 AL AT PR AR 1K R 4R
EH TR R DA R g x0T e i % A% B IR (A
W, IR RE AR O Bl 42 4 i LA B 1R Bt — Ok B AT
HEE S AR R REA T EILUAIRN
S it A0 e A 2 AR O TR, DA B BUR AN =
T7 UK B B X 37 e 2 175 6 A 3 9 B R B XA
HI25 VRAl RT A Bt X e 2 1 B0 AT A o [ itk — 2P
WU i

At FRBA —ERRRE. E, WA
A 4 ANE AT, AL B KR 75 47 L I (]
BOGAE R, AIRe s gt iR, ik, R
R R AR HFE K — DR, Rz,
LRI HIMEIRIL 2 Z ENRE . DALt . A AT
X A A P A S S IR MR P S AT R R, A
bb, JFRE AT AR E 2 A .

]

AR AR P B AR AT H  (8192026)
SCFFo

SEIIR
[1J]WHO. (2020). Novel Coronavirus(2019-nCoV)
Situation Report - 11. Retrieved from

https://www.who.int/docs/default-
source/coronaviruse/situation-reports/20200131-
sitrep-11-ncov.pdf?sfvrsn=de7c0f7_4

[2]WHO. (2020). WHO Director-General's opening
remarks at the media briefing on COVID-19 - 11
March 2020. Retrieved from
https://www.who.int/dg/speeches/detail/who-
director-general-s-opening-remarks-at-the-media-
briefing-on-covid-19---11-march-2020

[3]WHO. (2020). Novel coronavirus(2019-nCoV)
situation reports. Retrieved from
https://www.who.int/emergencies/diseases/novel-
coronavirus-2019/situation-reports

P EAREMEERZABRZRS. (2020). 31
BERREMRZT AR (RTE/\K)
Retrieved from
http://www.nhc.gov.cn/yzygj/s7653p/202008/0a7b
df12bd4b46e5bd28ca7f9a7f5e5a.shtml

[5]Tan, J. G., Mu, L. N., Huang, J. X., Yu, S. Z., Chen,
B. H.,, & Yin, J. (2005). An initial investigation of
the association between the SARS outbreak and
weather: with the view of the environmental
temperature and its variation. Journal of
Epidemiology and Community Health, 59(3), 186-
192. Retrieved from <Go to

Advances in Economics, Business and Management Research, volume 172

ISI>://W0S:000228010200005.
doi:10.1136/jech.2004.020180

[6]Xu, Z., Hu, W., Williams, G., Clements, A. C. A., Kan,
H., & Tong, S. (2013). Air pollution, temperature
and pediatric influenza in Brisbane, Australia.
Environment International, 59, 384-388. Retrieved
from <Go to ISI>:/W0S:000324901000040.
doi:10.1016/j.envint.2013.06.022

[TPBER, RAME, L£85%, 1k, T2F, & £l
(2005). JTIMARSRIHERRS SARS RIEEHEL
HRARMPR. B TR FR02), 191-198

[8]van Doremalen, N., Bushmaker, T., & Munster, V. J.
(2013). Stability of Middle East respiratory
syndrome  coronavirus (MERS-CoV) under
different environmental conditions.
Eurosurveillance, 18(38), 7-10. Retrieved from <Go
to ISI>://WOS:000324726500002.
doi:10.2807/1560-7917.Es2013.18.38.20590

[9]1Qu, J., & Wickramasinghe, C. (2017). SARS, MERS
and the sunspot cycle. Current Science, 113(8),
1501-1502. Retrieved from <Go to
ISI>://WOS:000413478800019.

[10]Xie, J., & Zhu, Y. (2020). Association between
ambient temperature and COVID-19 infection in
122 cities from China. Science of the Total
Environment, 724. Retrieved from <Go to
ISI>://WOS:000532686000009.
doi:10.1016/j.scitotenv.2020.138201

[11]Liu, J., Zhou, J., Yao,J., Zhang, X., Li, L., Xu, X, . ..
Zhang, K. (2020). Impact of meteorological factors
on the COVID-19 transmission: A multi-city study
in China. Science of the Total Environment, 726.
Retrieved from <Go to
ISI>://WOS:000537423900007.
doi:10.1016/j.scitotenv.2020.138513

[12]Shi, P., Dong, Y., Yan, H., Zhao, C., Li, X., Liu,
W.,...Xi,S. (2020). Impact of temperature on the
dynamics of the COVID-19 outbreak in China.
Science of the Total Environment, 728. Retrieved
from <Go to ISI>://W0S:000541009200022.
doi:10.1016/j.scitotenv.2020.138890

[13]Yao, Y., Pan, J., Liu, Z., Meng, X., Wang, W., Kan,
H., & Wang, W. (2020). No association of COVID-
19 transmission with temperature or UV radiation in
Chinese cities. European Respiratory Journal, 55(5).
Retrieved from <Go to
ISI>://WOS:000531100800019.
doi:10.1183/13993003.00517-2020

[14]Pani, S. K., Lin, N.-H., & RavindraBabu, S. (2020).
Association of COVID-19 pandemic with
meteorological parameters over Singapore. Science

65



ATLANTIS

PRESS

of the Total Environment, 740. Retrieved from <Go
to ISI>://W0S:000562379000011.
doi:10.1016/j.scitotenv.2020.140112

[15]Ahmadi, M., Sharifi, A., Dorosti, S., Ghoushchi, S.
J., & Ghanbari, N. (2020). Investigation of effective
climatology parameters on COVID-19 outbreak in
Iran. Science of the Total Environment, 729.
Retrieved from <Go to
ISI>://W0S:000537441700014.
doi:10.1016/j.scitotenv.2020.138705

[16]Tobias, A., & Molina, T. (2020). Is temperature
reducing the transmission of COVID-19?
Environmental Research, 186. Retrieved from <Go
to IST>://WOS:000548186300083.
doi:10.1016/j.envres.2020.109553

[17]Bashir, M. F., Ma, B., Bilal, Komal, B., Bashir, M.
A., Tan, D., & Bashir, M. (2020). Correlation
between climate indicators and COVID-19
pandemic in New York, USA. Science of the Total
Environment, 728. Retrieved from <Go to
IST>://W0S:000541006000007.
doi:10.1016/j.scitotenv.2020.138835

[18]Mendez-Arriaga, F. (2020). The temperature and
regional climate effects on communitarian COVID-
19 contagion in Mexico throughout phase 1. Science
of the Total Environment, 735. Retrieved from <Go
to ISI>://W0S:000542563500003.
doi:10.1016/].scitotenv.2020.139560

[19]Sahin, M. (2020). Impact of weather on COVID-19
pandemic in Turkey. Science of the Total
Environment, 728. Retrieved from <Go to
IST>://WOS:000541006000020.
doi:10.1016/].scitotenv.2020.138810

[20]Tosepu, R., Gunawan, J., Effendy, D. S., Ahmad, L.
0. A. 1., Lestari, H., Bahar, H., & Asfian, P. (2020).
Correlation between weather and Covid-19
pandemic in Jakarta, Indonesia. Science of the Total
Environment, 725. Retrieved from <Go to
IST>://W0S:000537428300014.
doi:10.1016/].scitotenv.2020.138436

[21]Menebo, M. M. (2020). Temperature and
precipitation associate with Covid-19 new daily
cases: A correlation study between weather and
Covid-19 pandemic in Oslo, Norway. Science of the
Total Environment, 737. Retrieved from <Go to
ISI>://W0S:000553723000003.
doi:10.1016/j.scitotenv.2020.139659

[22]Wu, F., Zhao, S., Yu, B., Chen, Y.-M., Wang, W.,
Song, Z.-G., . . . Zhang, Y.-Z. (2020). A new
coronavirus associated with human respiratory
disease in China (vol 579, pg 265, 2020). Nature,
580(7803), E7-E7. Retrieved from <Go to

Advances in Economics, Business and Management Research, volume 172

ISI>://W0S:000522805300001.
doi:10.1038/s41586-020-2202-3

[23]Holtmann, M., Jones, M., Shah, A., & Holtmann, G.
(2020). Low ambient temperatures are associated
with more rapid spread of COVID-19 in the early
phase of the endemic. Environmental Research, 186.
Retrieved from <Go to
ISI>://W0S:000548186300125.
doi:10.1016/j.envres.2020.109625

4]t R T AR B (2019). LR T & E /-
Retrieved from
http://www.beijing.gov.cn/renwen/bjgk/bjgk/qh/20
1911/t20191106_1872564.html

[25]McMichael, A. J., Wilkinson, P., Kovats, R. S.,
Pattenden, S., Hajat, S., Armstrong, B., . . .
Nikiforov, B. (2008). International study of
temperature, heat and wurban mortality: the
TSOTHURM' project. International Journal of
Epidemiology, 37(5), 1121-1131. Retrieved from
<Go to ISI>://WOS:000259771500028.
doi:10.1093/ije/dyn086

[26]Ellwanger, J. H., & Chies, J. A. B. (2018). Wind: a
neglected factor in the spread of infectious diseases.
Lancet Planetary Health, 2(11), E475-E475.
Retrieved from <Go to
ISI>://W0S:000525878300008.
doi:10.1016/s2542-5196(18)30238-9

66



	2.1. 研究地简介
	2.2. 数据来源
	2.3. 统计方法
	3.1. 北京市两轮疫情传播与气象因子的相关性
	3.1.1. 各参数变化特征
	3.1.2.  相关性分析
	3.2. 同类三市两轮疫情相关性分析对比
	3.3. 同类研究分析结果对比
	3.3.1 温度
	3.3.2 相对湿度
	3.3.3 风速

