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(L SMHGRERGEE TS, JN B 550025, 2. FONAKBUIBLEHAMFREERE, SH S 550025)

HE: B, HIERRAFHR (COVID-19) e85 4K, LEBEIRRYrhbidmhey
EZREMAFRERNZYE, TR, RIRKEESWGRE, B3R -MERG S BREER (&
# COVID-19 7 & #48, REHKE. A0 MK AE Ao B3 2215 L K 48), Wb 2 % 4 Poisson
H24E R (£ Poisson B2) £ FEH)MEAREGASABRARAMHRE. SWEREF,
BE. FHEIRR, FOHERETFRLRAESL COVID-19 A #EXEEHE, 2550
BEEWRBEFRAE, hatz s, COVID-19 a9tbi%it A A 4B E 5 AT H Béjd AT
B, EAKRARRAGA DR E AR E LB T TR EEYH —L £, 2XTHL
BHER 45 H#é§ R KA https://github.com/thwgithub/COVID-19-Rcodes,

R HRBRASENR, 3 EEHhHoH, T4k, Poisson BIEEZR
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Multi-factor Influence Analysis for COVID-19 Transmission Patterns
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550025, China; 2. Guizhou Key Laboratory of Big Data Statistical Analysis, Guiyang 550025, China)

Abstract: At present, COVID-19 is still spreading, and its transmission patterns and the main factors
for affecting transmission behavior need to be further mined. To this end, from the perspective of data
analysis, a multivariate Poisson regression model (Quasi-Poisson) based on an elaborate multi-source
dataset (including COVID-19 historical data, meteorological data, population migration and spatial ge-
ographic information data), is established, whice focuses on analyzing the transmission patterns and
exploring some impact factors for the COVID-19 outbreak in China. The analysis results showed that
meteorological factors such as humidity, average daily wind speed, and daily rainfall are significantly
correlated with the transmission patterns of COVID-19, but not with the daily temperature change. In
addition, the transmission speed and transmission range of COVID-19 are related to the proportion of
the population for the destination of Wuhan out-migration, the origin of in-migration Wuhun and the
spatial distance between Wuhan and other cities. All of the R codes for this paper are available on the
site https://github.com/thwgithub/COVID-19-Rcodes.
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0 5

H 2019 4F 12 A, HAGFRIF B 2 (Corona VIrbus Disease 2019, COVID-19) 8 K& PA3E,
M ST 2E, BE HT (2020-06-30) IR B BRH SR 1100 J76, ST AZH L 50
TN (HH: H12 85232 4, FET- 4648 N, XAREH AL D AEHGZFN LR LW ER,
WATRZER, BER, BERE ZHRE, SRR ILFETR, FEAEX COVID-19
BB TR AR R LR R . FIR, X RA SRR R .

E#T, §%F COVID-19 WZ R+, SR RIS RN R T Mz —. BEmRE
ERUBFMBESIHEAEM TR, BRI S HRERXR BN EEN . R
BB, FET R AT R KR A D R B R YR 6 IR E TS £ f BRI, X
WX RN G EIEE — R REA.

B HAMEIBTE . £ TF COVID-19 $HREA A R R E6E B AR 28, @it
MR, X COVID-19 B EZHE . iR, ARERSEFENENMFEEFEEN
SEFRE . 7E COVID-19 R Z 2%, EdHIEIREARHT LR, EHRBHAEAN
FR P, FERERRANRTBEE, —H3E A SIR AR KR SEIR AR, Hik
B—eg iR 4 B, #50H, Wit SEIR BTN COVID-19 BRYLHs E Ak 5 B3
& [70000,90000], M\ HRTEI#HE, XMEEERE B, £F —8FRE, RN RE
RHEEHFFT COVID-19 RyfE3&3h S ¥, FEPEASEERNARTE, FIHBIER SEIR #
RS0 TIE RS B By 45 0 A R DA B R E B e e R PR A L. BRI 40, A BRE A Rt <t
. RSB A R KR B B A TR S ), SR BR, T COVID-19 B &
BB, BNy 2 EERVEREARE. N TREEBNRLERE, BT RE NS F
R A EXT XA MR 1, FBUS—EE N ENEL.

SRR, SRR R B B AR, NE A% COVID-19 BITHFS.
BEREDRRBRN— N SEIES M B (& T, WE—NERETR SR E M %R
RISEHRST COVID-19 B REIFE O, W R IUR B BB NG . MIAER COVID-19
BRI S, LRI EHRELZ —, W TREAMA T BERREAT. X
W RE XA RIS B B, 25, NSEEEMre 4, W ERREL
. X, SOES ARBEEIER TR ERRNNE, EXERERNN, FERTH
H#fE R 10, ZERRYROS A TM A, Logistic [ JHEA 11 X E P COVID-19 &Y HI
BRI G R A bR BN 12, WA, BFITE (1R — ik KRB R R A rm B R
oA Rl RARAE 131, DA RA K 3E- 5 A T RESR M COVID-19 HEHG# B S 531
04, #—BBF5E I, COVID-19 MERMR S RBEA R A —E g RSk
BRI E NI COVID-19 B DL A N i #h X SAREEE, B T4 56 Rt a8k i
AR R B, KT8 B 5 R BR A 3 2 P AL (Pearson AHSEHE) 1S, RN,
WEE AR (FLRAIE) R, XS a i —2%iE.

RIS R SCRRET T R AT, &%t COVID-19 £ ZE B MR A& — 5T % .
ASCH I H B R ER COVID-19 S ¥HE . ADEMEEEE . SEBIEA SR EG S 50E,
E—ZICH Poisson [H]IHAIAEL, X E HNE COVID-19 JR B EFBAIBIAMR, RoHIZHX
BRI R, WABR COVID-19 HfEHAEIR.

1 BREEN R
A HATEX COVID-19 B J7 F5HE L REH N (2020-01-01 & 2020-01-23) #
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A DSR2 M, ATERRER R IES FH nCOV2019 274 (https://github.
com/GuangchuangYu/nCov2019), X0 B BETARCE I BERE SR, tLABHREE PSNBERE b S22
¥, A XEEIMNTE BRI FEWRERE T EEEATE -6 (https://qianxi.baidu.com
/2020/). XfF COVID-19 Wy e i, EBRAT —HRIPHTB M H; T T A0 ERES
FEBEDFA DR E S RN SIRE Z [E AR,

1.1 COVID-19 FHsEHE TR

B ZHAT (2020-06-30), £E COVID-19 W& Rit#i2 85232 #i, FEiHiA& 80068 4,
BiTFET: 4648 i), FAE L 516 B, BEMUFH 8 B, BIHEIMEARG] 1918 Fl. Xk
AYETEL, EAREETHESE. BTk, FIAEANWSHFHEHE (2020-01-20 =
2020-06-30) 25 i 28 ] e st B S B R & T b . ELVLHL T PO I e 3B e 3.

2020-02-12.15153
—*— SHFEFETAMR —e— HHFECER

SEFHBEL AL —— sEBEE
1
f

\
l
p i ;j@ \
d N, b 1

T T T T T T T

:I%Efr(fﬂ == = = :E'Bif i8] =3
OEGETIN (b) HF LR
1 P R A

EE 1 F, AFMEREFHRIGEL, 8. &, ESHREFRT ARSI R, Hi2H
BIE . BERURBIESIE BR AR EIS R, NEH IR EEEIER 1 (2), TIEMMEL, =
RGr2ENEENEEE. Kb, 2EBH REEHHAT AL 254 4 (2020-02-12), BHES
FrIewiLmF 15153 41 (2020-02-12), B H R EFIEEELIRH 5328 # (2020-02-05), B HHH
ARIRH 3626 4 (2020-02-07). B 1 (a) X BAR, 2020 45 1 HHHZE 2020 4F 2 A L HERERE
BEMASM, BARAEXMBRYGEHIREAY (Ea) 2 EABE, HMHLEH YRR
] (Rf) REELURFIE (Bf) MMKRIEE, BETFRENRBEKRES. F: I THEHER
BHIET AR BLEE, B 1 (o) WAT AR 10 fFTFELER. Bz, WE 1 (a)
THEMZEF], 2020-02-05 ZH H FRLUFFIHRSEH, HERE TH; mM—EE (2020-02-12)
HH B H SR AR E| i (15153 41), XULEA: (1) X EHEABERUR 8y FH MR & (2)
BURF K BEIT MU A R S, INRBERUR BRI 7 B RS, MBI RS, BRI, MR
6. BHEEHREZASCEN AE (2020-02-12 & 2020-02-27), B H BEIERASET BEAE,
UL B A RS 7, WRIRITACR D&, FAE, 7£2020-02-12 /7, BT A%
BEERER. E=ZAPaEA, SEIEHEE TR, 2020-04-14 H B H FHE T ASBKE
%, B HEBELRABETIE, B H SR SERARMEY N, BREREEELR
5B, TWE/MNEE (BEL., EHAHR) MEERE, HFRAHBERNTFREGEE. B 1 (b)
AR ML (W) HMAPKEE, 4= AR NESREAGBRIL. HREEI MG
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NIEB, FE R LR ERRAE T AW ER. &: B 1 (b) FHEAEREHEHE
BABEGHAFYABGWE, AEETREEYHFET AR E R AR LA, B
AFRIARRE I T KT 100% #I1E5L.

ATEENH THREFNEREERERE, B 2 BRT=ZAFEK COVID-19 JRHHEHE
WE. F 2 (a) 2 2020-01-20 £ EEHFHR, Unt2E B2 290 Fl, NERN. T L&
K. — M AEJF (2020-01-27), JRERE S EF £ E&H G462 4534 f), NHE LF (B
2 (b)), RAFRAHIFER. FL—RF (B 2 (¢), 2020-02-03), 2 EHILH2 20465 H]JLFZ
A (2020-01-27) FIBIRBIM FAE. BT, 7€ 2020-02-10 (B 2 (d)), £EEBFEHC LMY
FEIR. WE 2 FTLAE ), COVID-19 SR3 M EHE3 BRI, BB TEEmR) .

COVID-19 Confirmed Cases (2020-01-20): 290 COVID-19 Confirmed Cases (2020-01-27): 4534

" w7

5
% L ==

0 0 —

110 110

11-100 11-100

101-500 101-500
o 501-1000 = 501-1000
= 10012000 = 10012000
—>2001 . = >2001

() 2020-01-20 (b) 2020-01-27
COVID-19 Confirmed Cases (2020-02-03): 20465 COVID-19 Confirmed Cases (2020-02-10): 42701

{
Y
i 4

1-10 1-10

11-100 11-100

101-500 101-500
J— 501-1000 s 501-1000
= 1001-2000 = = 1001-2000
—>2001 G W 4y —>2001

(c) 2020-02-03 (d) 2020-02-10

2 EREBE=AE (2020-01-20 F 2020-02-10) {7 COVID-19 R EE{E 15

BTk, BT IR RILEE 24 BT (2020-06-30) £ E T MR BS . IE 3 (a) 7T
UEH, BEr2EAHMmXHRSRRELEE, Radat (324 41), Wil (12 #l), L&
(29 ) ST REF WM FSIRG], BRI Z S KRR R R FES M AR F], X
TR v B E R AR AR E . B 3 (b) B2 H 34 MERATE XM BBURGIE, BiidList,
J7AR (1645 ), Fk (1299 f). WRg (1276 B) M RBURGIBERI=AL, TEIT (46 41), %
(18 %), V3 (1 B) B>, B 3 (c) RENRBFBSIRGIR I LIBRATERE, THEMESL, —H
BRRGIE KRS, BI=ZAGUEAZBLRE. B 3 (d) B2E 34 M REIEEMLHE,
FIWA P HeEEEA BElem . BEERMNIEREERE REIL, SHAILH), &
LA R ] PR R R R B R
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(c) P BRI K e 3 ) £E&E (K. ) BB kBEH
B 3 477 (2020-06-30) AYEETE AL K& B TR ENR

1.2 AOFEHEHES

HTHREERN COVID-19 RBHEBER S ADEHBENXR, FHURATHE
B2 R BIRAHT . SRS EE B 2 2020-01-01 & 2020-01-23 (R “&H%” H), FIE T ELIEH
e (1) NRDGEH W EEA A O G B (2) EARAFRIEHAA D, RNELERE
RESKEBA ROz —, MEEZH, JL BRI R, ETHERMNT K. Bk, &
WA D RBIER, TSR0 TR .

#1 2020-01-01 % 2020-01-23 RN S EIFHIADTREE (%) TEEHULSENTFHA

FUTRESRBERT RN, ARAHRL AT 3R (%),

FEENE (%) fl 14 RE BB LRH] (A%

B BT WE | SR | ME | OH | B | FR| BR | AN | BT | M
SEH TR 503 | 1.83 | 3.22 | 218 | 1.03 | 12.92 | 12.20 | 6.09 | 5.14 4.48
FHTFENE 3.76 | 627 | 2.87 | 275 | 2.85 | 12.65 | 10.46 | 4.89 | 547 5.85
g A DTEREIREE | 879 | 8.10 | 6.09 | 4.93 | 3.88 | 25.57 | 22.67 | 10.98 | 10.61 | 10.33
BERTmLE 914 | 1081 | 772 | 408 | 1006 | 2141 | 1897 | 835 | 443 471

B BRI 2020-01-01 F 2020-01-23 HAMRIAY A O TE0E 9 B 590 B 6 3% VE B Z (A A A

K. B, ECGE—IRFEMA A DIEERRE. BE ¢ WA, WK P BRI —-H8
PN, ff P #UEEHA D EEN Qou (EHZE), FRZAMNEEM P EA P HIBIAL,
f P BEAAND KA Qi (EARK), Mk X t B P A A DERBE Q -

Q = Qm + Qout-
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B EREXE, B THAOEEREN Q = Qi + Qours T Qin, Qouw THIER
FHEANRMFHERE, & Q 5 Q 8K, WRW P #h5 P, #Z MM A L RIIERK; K
Z, Mg/, 8 1 2RV EEIFHA DRI B RATBIX MR HAE N, FRE
I THEE R, FTHITARRK 14 RKEWREBSHRAE. 7TEY, 14 REWEBRAER
#15 2020-01-01 & 2020-01-23 A RN 52 E HAW T 2 B TFHAN D TEREEHEN
EAHR &S,

861

'\ilzr?l;"'—ﬁ’“?-’,‘ iZ # ﬁ:E;.?TE';'&ﬁ!

g 3&4379
i 171184172 277
‘”135 79 77 95 96 o oo
QQEEQ EEhEs 10 20 1 43,16 24 10
5 Ei 7 8] = H
b e ™
\ 2020-01-23
202001

4 RIFE 2020-01-01 ZE 2020-01-23 (RW “BHR” H) FIRHTHADEHERE (FHEHEK (46)+
EHFEANE (BREL) 5 14 XE2ESETHRBRERNA (KE)(ERa—RRudtz My 33 MERT
BX, TAEo BRI IR

& 2 Pearson XA SERAMHIERY (deor)

Q 5 Confirm14 | Q,, 5 Confirm14 | @,,, &5 Confirm14
B BH B B B BH
Pearson FH3 ¥ 0.89 0.93 0.86 0.91 0.80 0.95
dcor 0.89 0.90 0.87 0.87 87 0.92

ATE2EHESADEEEE S BEBERAZRNER, HRIFE 2020-01-01 &
2020-01-23 BRI PN O EHRE (FHEHE @)+ THEAR (RER) UK 14 R
J& (2020-02-06) £E&&H BB HRA RER) HEABEBRRAER 4 F, LN
BRidbz 4ME 33 NERITEX, TEWAEBRIIMNTBIE R, Hh RBURGI%dk
FRRESE /N 100 £, B 4 EEE4BR, ZEMSRICTFHIA O EERER KN E G 2T E
(8.79%), HIERIH (8.10%). #IFF (6.09%), HHH 14 MERITBXH T A D EERELE
1% A B, HR, M “BH014 K5 (2020-02-06) B &8 BERHA], 4R (1018 #). #iL
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(1006 f51]) FiEE (914 B) Fxmr. TS RICEFHANDTHBEESIKNE G, HERBSRAE
AXBAL, WP, FHE. FESFHX, XH—REH, THADEHERES 14 X5 EHH
BRI EN B IEACBE, R, ABdtENADEEBR AR R EMUNEL (B4 T
Eay), HPZRMENA T A DTERE (25.57%, 22.67%) HMER, FHME B
BB (2R 2141 4], FEX: 1897 4), BARMRIBIL (2.14%, 74 ) fiwAcE (0.06%, 10
#).

HT WNGETH A B R IEX MR S, 3BT S RIUAE 2020-01-01 & 2020-01-23
HATRI A N D BREE . PR B R EAEL 14 RJF (2020-02-06) £2E&EHRH
LR Z [ Pearson FH R R BEBSAESE & % 1] (Distance Correlation, dcor), B
BT BZ MWLM, EERERTERZMIrARAIMMEHE, BRRKEMELRE 8
2). EFMiE, A Confirml4 3H/R 14 REEWBRBLHRE. £ 2 R, RPAODEHEES
Confirm14 BAKBAGITTHME. FE, XERSHIELZRN B B ERRGHE
.,

2 ZERXMSH

AT RARFEP COVID-19 R ZH LR, KA A COVID-19 M P s s, A0
EREREE . REBR U R M A BRI E — MR EUIR S, FXE LT Poisson
B AR AT 2 H RN, B, MENE Poisson FAMAL HIK, MBEIEERHEK
RFEAW; )5, BIALLITH Poisson EIHRAL, FHAMTRBMEETHREEHER.

2.1 Possion EJIIRBIE A

Possion [l TR PSR I SO E ITHA 7], X ABIR W — SN B B R
BFEHHBERR. REZTR Y ~ Po(u), HF Po(u) RARSECH u B Possion 4377, N
E(Y)=p, EEZRRH, BiE p=nb;, 6 HEREER, n, AXVHEHRE, i =1,2,-- ,n, ¥
F 6 ¥ AW THREELE .

0; = exp(zif3),

N Possion [A] [FALR %
E(Y) = p=mn;exp(x:8), Y ~ Po(u),

He, z, BEER, 8 MHESE. B EXG %, Possion [FIIHAIREEREL (Link Function)
FXTERE, TR BRI AN TER:

log 4 = logn; + 0,

ESBEAIBICY Possion [EIHBIARIE W FIE K, logn: AHHIIMED, XMREAWSH 8%
IR BRI AL T

2.2 SRR BELRR

AT WNBTESHTEAE, BAREFT COVID-19 JRHAEFB/HER, ACEM COVID-19
DIEEHE. ADEEEE., SEEEURZEEG EEHEEL T XS, fTE
2020-01-23 HERW “BH", 2EB2ERWAWATH L4 TEHARS, A DTSRI
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2020-01-01 2 2020-01-23 FAM K EE, MEREMIRT EE25EBARIGEH 8 B B RIEA
RO RIEH BT . MERATR R, — MR R AT BRI RES—MA, X
MA—BASTE HA 1 BRRGER EH R TR, THESEY —MERRAHER
ZAAPASF BB, TERN#E. FHik, AXREERS5AOF#EE -V 14 X5
BB I B 12 151 5 LA S A B iy R ARER 2R A B0 BERVA RO BB S D 5 83, 4 2020-01-01
HIIEBERRE X B 2020-01-15 H p9FmEas g, DA, Fk, COVID-19 Py 5 $#E Ay
JFEZ 2020-01-15 & 2020-02-06, BP2Y4 Hpy A OEHEX 14 RGBT B 2R B = .
HELE, 1, 2MWERCLEIET X MRS IEFME. 5 2020-01-15 & 2020-02-06 Hi[H A
COVID-19 Jj R B 3EAHR B, KB HIEWEBCX MR EIE. X FERME G BEHE, &
SCGEBREN S2H 320 MR FMERHE. MRS ILERE 31 MERTEIX (R
BERSL), 320 N HZRTT, 3859 MEMM 16 MER (EBRHEABRHZE -FIAMNNTE). EE
IR R, TR EIR AR R EATEE 2020-01-23 24, HEARERSE
3859 4.

L. COVID-19 I MM R IEF FH nCOV2019 BFEIFE; A DT/
EFREREHEERRBETE. SZEIEREBEHNIEKRKEIE TG (http://hz.2c12369.com/
home); TR G52EH 320 3T A 2 6 BE B EEE H mEME (https://www.amap.com/), {f
A E R RE R,

2.3 ZIRLERSHY Possion @IFREY

EARFTHAF, B RIS TEHIER S H Possion [EIFREDREA M COVID-19 f£HEKE
ARHEPREZFZWE R, 5 L—3 858 COVID-19 Fi s HEM A 0T EEE—H, 7=
BWEBEM IREBREE; R, BLBTFEHIRREH Possion [HIFHRA. 7EBHRFAULHA
HMRELT, SR EA RN EEEE 320 RHERFIBIRLT T4 H E 2020-02-06
B HHHERLSRGIRL, 5— M newconfirm Rk,

% 3 SHINWRHSEHSSEIEM Poisson FIIRAEMSHMEH RESHK K

Coefficients Estimate Std.Error z_value Pr(> |2|)
Intercept —1.453 e+01 2.930 e—01 —49.595 < 2 e—16 ***
mind’ —4.477 e—02 2.192 e—03 —20.421 < 2e—16 ***
maxT 8.154 e—02 2.269 e—03 35.941 < 2e—16 ***
H 9.501 e—03 7.606 e—04 12.491 < 2 e—16 F**
windv —2.412 e—02 1.646 e—02 —1.465 0.143
winde 3.092 e—02 2.579 e—02 1.199 0.230
P 1.507 e—02 2.756 e—04 54.703 < 2 e—16 ***
visibility —1.979 e—02 1.211 e—03 —16.337 < 2 e—16 ***
rain —1.905 e—02 1.432 e—03 —13.302 < 2 e—16 ***

B BB BEEEE, WFREE =, LREE =, BF ), T =
SUERAGE. TR,

2.3.1 S&EZTAXT COVID-19 EEHFRm

BT, SMRERXT COVID-19 WAEABHEAREARW, (ITER. o NARNISREK
#Ext COVID-19 W% H Fril BiL s 2 L Poisson EIEBA, HASEHdE+ 8 MERIEN
HARR (. SKREIEI 9 MR, ARIESA 5 R R Z R MLtk, & HFRE avel i
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ANBEHY), 5328 H &SR masT (°C), & HBKSIE minT (°C). BHEE H (%), FHF
IRGE windv (m/s), & HFEHREK winde, KEJE P (hpa), REWLIE visibility (km) 1.8 B KE
rain (mm), 3 3 ZiX Poisson BIHBEAIFSHGTH A ESHRE, TEH, 2020-01-15 &
2020-02-06 BA[H] 1 H Frilg# 26 newconfirm 524 H MBS minT . < mazT
KK E rain BRERE B FHX, ME5EHETHRE windv FIRE windc BEAHR.

® 4 SHFPHHEHS5EEXSEIEN Poisson HIFHAMSEAT KESEHR

Coefficients Estimate Std.Error zvalue Pr(> |2|)
Intercept —14.530584 1.875054 —7.749 1.17 e—14 ***
mainT —0.044771 0.014031 —-3.191 0.00143 **
max1 0.081538 0.014519 5.616 2.09 e—08 ***
H 0.009501 0.004868 1.952 0.05103
windv —0.024115 0.105370 —0.229 0.81899
windc 0.030924 0.165036 0.187 0.85137
P 0.015075 0.001764 8.548 < 2 e—16 ***
visibility —0.019789 0.007752 —2.553 0.01073 *
rain —0.019046 0.009163 —2.078 0.03773 *

#5 LA Poisson EIFRANSHMITEAESEHER

Coefficients | Estimate | Std.Error | z_value Pr(> |z])

Intercept —13.664716 | 1.796634 | —7.606 | 3.54 e—14 ***
minT —0.037652 0.010620 | —3.545 | 0.000397 ***
mazT 0.077639 0.012089 6.422 1.51 e—10 ***
P 0.014955 0.001756 8.518 < 2 e—16 *¥**
visibility —0.025654 0.006901 —3.718 0.000204 ***

* 6 AMKRASLEAN Wald %

A %% | BEHE | Chisq | Pr(> Chisq)
Model 0: newconfirm | All Variables 3854
Model 1: newconfirm | mazT + avel + P + visibility | 3850 4 6.3855 0.1721

HTRIE LRERAYEEE, PEREEIENTEESE, MRERMA T8 EN
ZMHERBFITK (Fi® Poisson 7 FMEEM T EZME). 7 R IETH acc BFEF, FH
gec.overdispersion.test( ) B AT AHATIX ML, M p EH 0, XUlFAS H Fgwa e
FESEEEASR, FTBUiHR 3 XA Poisson BIEFFENGTIE, HBHLX A RE, 4
SCR A2 Poisson [B]JHHIAY (Quasi-Poisson) EHF X IR HIWEMR, HESHEITERBRER 4
. ATRAEH, & 3 (Poisson [B]1H) 538 4 (3K Poisson [Bl1H) B EG 2 —HER, (HESEW
R REE —E 25, rE L Wald R, FHEE t Rk, XUSHAH MBS ERRLER
A—F, WA Poisson FIFHEHIEE H, EWE visibility FEMEHRER rain BEHR, TAE
2 Poisson [\ [HF =L EREAMEFEEHER. A TFEEFEESFEEEIHE, EIHAE Poisson
AL (R 4) BEH, fEXMERIREERE I, AT A BRI ARRA N ST R
ZERR (R 5), HERER, SHHFEHLSHEIS Y HWREEE mazT, RKEE minT,
KREE P REEWE visibility BFML, HI NV HIRHEZEIREZE (Std.Error) /), XEHLA
RIBAP SRR AT, £ 6 EAMSA L 28RN Wald 5%, 3 p -k 0.1721, XFEH
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FAMBRE PRI G RETBERR. Bk, AEERNSKPIEEEN AR, f3R 5
HIEE R (TRE /N ERUR = AL) 3 B

log E(newconfirm) = —13.665 + 0.078maxT — 0.038minT + 0.015P — 0.026visibility.

AR, EHOTEARAZWITRT, 28 320 A FHEE L7 1°C, NI£EY
P44 H B i ism G302 U445 H Frilm G180 1.08 £, ZEHMTBRRAEWEERT,
BIGEE L7 1°C, NMEET-¥E H FEHLRASENE T8 H HFHREEHR 0.97 £%.
M, EHAEEREAEMETET, FHRKE P #n—"N80, NeE-F5 % H g
SRS R A T H IR A 1.06 4%, EEEENE, EEMTBERATH
AT, BEILE visibility M —A AL, NEEETHEHFEHeRAREN THEEH
HEREIEE 0.97 £%, BIESRERL, ELERE, THEHFRAS TR, £6% 56, Lk
KRB SR BT S BERLF. REm, XMIBLEHAFEEREEL, LHESH
FrEFLHB] newconfirm HRE windv MINK winde BEFEILR, XEF T HXAH FBHE
IR, R, IMEEARR, FERSEESREREMR, NEMWERLRE, BEWER
BT BFRERRMEWE., Fit, B rSKERZEN COVID-19 jRHABRAN WA
E—E W RRR .

2.3.2 ZiRE#iER&8Y) Poisson [GlJ34&HEY

RER, B LZEHIEMEW Poisson BHEE, §AEHF 14 4, €3 COVID-19 ix
BiEHE 3 MR (BHBRBRH cum_confirm, BHIETIRHB cum_dead G HIGARA
cum_heal, 1&: SR BIZEFE] (2020-01-15 & 2020-02-06) Zii4%4>, REMTTHE N 0, H
BUEX M BHABAD), SEHIE 3 MR (IR 3), ADEH#EEE 2 MR RIGEHEM
A O B wuout FITEANRDCRIERMA DS B inowe), ZHEEEGEHE 1 HMEE R
WEHAM T 2 FR EFER wutod), £ 7 BRXMEBESHEMHTRESERE, £RER,
& H BB newconfirm 5 RFIRH] cum_confirm, BIRFETIRH cum_ dead, BE H, F
HRE windv, RGHEMIBT Z B HESR wutod SR B EME, W5 EBIE AR
cum_heal, B HBRMBKBE minT, B HESRE mazT BERHRX. BH AT RERLE
SEIXA AL A TR B E E— 25 40 #T .

8 REFHIEMEHAMA Poisson [B HEBKSH T RESERE, K 9 2AMN
AL (3R 8) G2l (R 7) Iy Wald ik, RRERDR, MHRAHTEEEEZR (pEHN
0.4562), fHHLR 7, & 8 FHAREAMEG T =ML BEMHXWER (cum_heal, minT, mazT),
BHHERHELRASENA AT ERELLLEFEENESL, N T RERETEELE
visibility (R 7), MARNEEESMBEX M TEMHBE, Wald REERFTANER. B
I, WAERIERE E22 R, MBRX AR, MIER 8 BT Possion [ ITHIR (R & 2%
/INELUE S =40

log E{(newcon firm) = —2.505 4 0.003cum_con firm — 0.166cum_dead — 0.286windv
—0.013H + 0.375windc + 0.006 P — 0.023rain + 0.079wu_out
40.093in_wu — 0.002wutod.

LARAEE, FHEH SRR A S BREBRSRH cum_confirm IEME, SRFILTA
] cum_dead MR, RTE EBANE R, MEETHERER: FETAREHEIN— A, BUFB#
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MRS, FRSRAGBRIARER. EREERE+S, SHERE H 58 HBENE rain
ERMHXR, WESTHEHFNBESRAMEaMC, Bah By KeERIER
FITREERE, T THRE (windv), EHAEEFERRTHZMET, F T8 RE SN —4
AL, WTPHEHFH SRR A T4 H FriEmmiemem 0.75 /4, XREGHTH
RGBS (R K8 XA R ET), WIS H s mamit, X440 58RNE R T
TR S BT RAAY S . R (winde) VA& HFIEHMLHEI EIEMHR, X148
P R ARSI AT E, & H RGBS, RS H T RERE, [Fetrefds
BIREFTHRERE 1.52 %, FEFFERLIERT, KEE P X4 H FE #2682 &
/AN FEWREFH 0.006). XFADEERER, EHATERRAZHEAGT, ROGEBA DN
e wu_out (%) GHEM—ANBAL (—AE S R), WEH B Rt 673445 H Fg s mel sy
EFABIEHFKTH 1.08 £F; FE, EHMTRERATHEGT, EARNKKELA DL
H inowu SHIM—NEAL (—ANESK), NSREHIR T T8 H S s R 24 AR
BT 1.10 £F, AR A O FEEEOUEERH, NFESEREGTHEHH
WRFENRE, FERIAA (1.10) AR HREA (1.08) XFEFH EIER MR K—
A, IMERE KA MIEE, AR (BFEEAMEH) X COVID-19 BEEFE K
B, ADRSifERK, WHEABNEERR, EER) . X FEREBHEF wutod, RINSH
b Ik T B BE B R AN — A BEAL (km), NP4 H FHH LR AT SR E KT8 0.99 £F,
ERBRENTY, INMERRBFEEMEEL. ZEaEY, ERNFRAK Y EEMAE T
COVID-19 JR A8 LR . BT XA FIRA ST, COVID-19 M EBHEA 5SS IE
FRIE. A DR E U RN S 2E AR 2 Fi 2= HEEEA — i B,

3 &iE

® 7 ZHEHIEREEHZK Poisson H IR SE M RESEK R
Coefficients Estimate Std.Error | z_value Pr(> |z|)
Intercept —2.071 e+00 | 8.041 e—01 | —2.575 0.010048 *
cum-confirm | 3.110 e—03 | 1.528 e—04 | 20.355 <2 e—16 ***
cum_heal —4.195 e—03 | 2.911 e—03 | —1.441 0.149669
cum-dead —1.609 e—01 | 1.214 e—02 | —13.253 | <2 e—16 ***
menT 7.660 e—03 7.289 e—03 1.051 0.293347
maxl 8.234 e—03 7.476 e—03 1.101 0.270758
H —1.486 e—02 | 2.334 e—03 | —6.366 | 2.16 e—10 ***
windv —2.588 e—01 | 5.434 e—02 | —4.762 | 1.99 e—06 ***
windc 3.662 e—01 | 8.382 e—02 4.369 1.28 e—05 ***
P 5.286 e—03 7.561 e—04 6.991 3.21 e—12 ***
vistbility —1.166 e—02 | 4.590 e—03 | —2.540 0.011127 *
rain —2.040 e—02 | 5.313 e—03 | —3.839 0.000125 ***
wu_out 6.893 e—02 | 2.707 e—02 2.546 0.010921 *
n_wu 1.128 e—01 2.758 e—02 4.089 4.43 e—05 ***
wutod —1.528 e—03 | 9.716 e—05 | —15.726 | <2 e—16 ***

X EBENBIEIATH AR, R AT AR R AT A 45 S A T R R E A
COVID-19 R B AR RIT BT 5T, B WL BTG, 2020 48 1 A FHZE 2020 4 2
Aof), BEREEEHREAE, EXMRRSEHEERR, MEZEZLE., #HA 3
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H)a, BEERAREERER, ZLBTRE. T HEWHEL, Rz, 7R, WeE
MHILR B B E . T RIERN B WEERL TN G B, @R A 1 ERE
RE (BRI LT H B A L RFREA RS SRIE A O HE) 24750, ¥
ADERERERR, 14 RJg (ERER A 14 X)5) WRRMSRGIZHLE L7, e, 308N
YW AR, P HIEL T PIAOERBE S 14 X5w RERSHHREI R EAER (Pearson
FARFREN 0.89 (&4, 0.93 (BW); BHREFRXRECN 0.89 (5, 0.90 (BW)). BFI, AAD
TEPER AT, I B AR KA B A BB B B i i .

8 ZUEIMAAHAMA Poisson BHBHMSHAMA I RESHERE

Coefficients Estimate Std.Error | z-value Pr(> |z|)
Intercept —2.505e+-00 | 7.590 e—01 | —3.300 0.000976 ***
cum_confirm | 3.120 e—03 | 1.521 e—04 | 20.506 <2 e—16 ***
cum_dead —1.661 e—01 | 1.114 e—02 | —14.910 | <2 e—16 ***
H —1.264 e—02 | 1.888 e—03 | —6.696 | 2.44 e—11 ***
windv —2.862 e—01 | 5.311 e—02 | —5.388 | 7.53 e—08 ***
windc 3.748 e—01 8.329 e—02 4.500 7.00 e—06 ***
P 5.642 e—03 | 7.393 e—04 7.632 2.89 e—14 ***
rain —2.261 e—02 | 5.345 e—03 | —4.231 | 2.38 e—05 ***
wu-_out 7.916 e—02 2.577 e—02 3.071 0.002148 **
n_wu 9.327 e—02 2.629 e—02 3.548 0.000392 ***
wutod —1.650 e—03 | 8.721 e—05 | —18.924 | <2 e—16 ***

®9 ZHEERMASHLAMEE Poisson A FLMRA Y Wald %

R %% | BHE | Chisq | Pr(> Chisg)
Model 0: newconfirm | All Variables 3848
Model 1: newconfirm | cum-confirm + --- + wutod | 3844 4 3.0845 0.4562

BRI Z S, ASCE R, MM SEBAREE, HARRIEEN . fF5Z ML Possion
EEMEA, (HE, ZEEZEREMER Possion [EHMEAEIR M &, COVID-19 JRERE
BEAS5KEE. BEMRNESSSFEDEMX, HS5EESABERAR. S0
BB EH, COVID-19 RBHABHEAESRIGES B A O A EARDOEEE
IO A A R BRI SH AR S R B B E ML, BTR, AXWEET/ENZ S
HARE, ZREARNRENE, #—FMREBEFHEBERNY LERHE R, BrExTEEH
BEEEAENEMEIR.
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