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R0 S e G B B R 81 18] B A AR B ) B
PR4E s ke S, BEAE BT T & B0 5URLRR S 24 2 51 6] B
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Rl PO R s 1 0 R (B 11.1¢95% C1 2 8.3~
14, 9) RN B2 015 5 206 10 ARG H
KA W R G . IR AR R AR 4R 2 B X
AL — e A I8 b 7 R G T 4R 15 1) SARS-CoV-2
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P BN A A 17 4 1 1 4 i i B i 392 17 00 ) H
SF- A 2 fih N BSORE X T R0 T~ 9 i, 2 EOR
AEAE K BE N, HAF % 7] e P CIR) i N =2 1) AH B 422 fil
R RE 250 AR (I 1), WF 5 141 BA 3 3 g A% K6 3l )
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KRR X AR R A TS 7 R A
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D) REAH 1T L 7218 2 & W) (2020 4F 2 ) Filfig
B (2020 4F 3 A 2 5 ) IR T — R 50402 8 il if
GE BE AT I 15 46 8h A AR s B TN
Fil B 28 A, S BT T TRUHS it 0 1) o A2 A
IR 5903 17 %6 A JE AT S 3T e il 5 e 1 B ot
2.2 MEKEFHEEASR
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202041 A 21 HE 4 A 2 HWRB 84 20
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8~ A T A 25 5 A R Ik B 4 1 ) B LERICR

3 FEEENEERE. 22 . 2RERKE
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5 i 4 2 15 w9, 3% 1@ L R A 1 9 NPIs,
TR A R T A R R T AT L B A A A
HIPAL T IR NPLs % 4% i 37 56 il 92 1% #6 19 A 2L
PEN L #E 2020 IR L 2 BR— M ARE SARS-CoV-2
B0 L35 27 S K SEA R 8. 0 %600, An sk ok & B N\ B
AT ek 3 e 9 B B S, A 81 3 e 8 1 B A A 4 o
SEE il & R AT 0 R ey . B 2 R 56 R 1 )
{H B7F 5% AT BA P 28 28 1 42 T B A A THE BRARE 8 T ¢
2 R B g SR DA B 92 T DR AP RUOCR S5 S e T &R
SIS .
3.1 BHEEMEIRABRAE

2020 4FN% . ABKA 15 FOH e 8 i E A TIT i
PRI I B BE L 22 W 77 BE A8 i AR A7 5 0 R R A
T £ VE T AR T B AT ) R AT X T R B R R Y
Pl AF T R 7 0 R R bR oK . el A 7
EAT BR A 17 0 R . 7E 4 BROAS ] b B X 3 ] (]
WHO 45 X 38505 5 50 &1 % 45 248 20 32 Fh RE
A H b 43 O T R 8 B, R E Vb TR R T A O 1
PR n) B, BFFE A A T 48k 194 AN EZR N 145
A CHRAY 5 4 8 20 A1 ) L N HF 2 i b 2 48 1 6k P
9o R I 0 A 5 Al ) BT ORI e T AR Y = A
B H bR (e R S S AR a8 e b 5 e A A 1 Y
HFAE 5 FE T 8/ 7 e I 9 AR R Rk e I ) H AL
) YL (9053 76 92 T 11 25 2R A S 4 Rl A HE TR A G BT
TR WHO K35 B KRB L EF %t e 2 i 0
SR R I R T R

TE R B gT Fml BV, B 5T AT BA 3 T 0 A CRY
it A 28 5 SO e R A AN A CEIVR 37 o 55 S
PO T L 25 45 B Pl 4 S ) LTk BB L A0 5 A T 454
P T 0 RO I 0 AT L A g KT L
AT RO B IR 55 BE 7 LA B i IS X T e i 8 9 1%
22 0 45 4R T TR T S T 4 PO E R IARHE R
RGP KB 45 B A 808 1 N0 254 BE
A R il P 9 5 S R N R R i 7 9% 7K 45 R 3% AL [
P 45 25 H bR ABERLRR T
3.2 BEHREURBERMY

JE T LTI BF 5 A BA D P R SRk 25 3 A

i

RPN 73 S VAR T HE I TR 3 56 By B 1 AN [R] o7
£ B0 VA 2 AN L ST A AL OWLUE
BEAIL |22 R 700 X B A 00 PR3, TP Al T R 2%
TG PEVE B G B M L 2 Ak Rt R APERT
GER R AT S =R 8 N H B 18~
59 & NBE PRI FE Bl S 2 75 5 04 vh R AR K P 7
6 AN H Ja T B e 3 K PR A I AL B RO
SRR R TR AR K P B, AR T R A
28 KJi » 4 = 4T 5 M APL iR K F 38 T 3~5 £
X ARHE N 4L . 18 ~59 & [ il A A L fli B J5 6
ASH W RS RE T 6 A N R R K 43 51
TRET 6.8 4. 1A, ZRAGIIT¥FEXL., MT
B =R E B 8 AN H Y 60 % K DL b NBE, 3
fili e J5 6 S A BT K- TR T 10, 7 4%, 3 s
FEWERT 18~59 % AH S =Rk F#wm 17
BRI s e 5 6 A H WH K TR T
2.5 il o 30 ol B B O b A I B IR L B AR
SR CRE T T A2 M R SR R R A L TS 2
BRI NPT B AR ) 6 N A s 42 s T
AT ) (LT ) ok SE R S R S 8 N H AR —
FNIK Ge A &7 T 41 6B e 9 5 1 e S Pk O g BN
R ff H R AR K ST 3 D T, L Al SR g S Bk
TV R A Al R I W U R . 5 R R R Ok
Tilt G AH LU L i G g3 T B AL TR A e 1. 5B
R URE T A T A B AR N TS S T
JEE ORI B (AR R B, KOG BE T RE AE A ROAF Y R
i2t.

FE 18 % L I 5 45 A\ B I R g — T s F
JC B ML R B I A3 56 & S R T AR 58 e A
TR 2L R G PE W FE R SR A~8 A H T Rl =5
YCBF 4 IR P B SO R A B RT DUIRGEE R
PR e R . FER 24 0 B i 4 rp, B Ah 5 = 5
K 14 KRG 5% R BUER Beta, Gamma 1 Delta B H
PR KM T8 =R EMA S AET
23.34%.18.6 1f.23. 8 {5 Fl 18. 4 fif; [ #E, fE R &
PEV AL RN =R 14 K5 £ 5 R Bk Beta,
Gamma F Delta B J FIHTAR K459 F & T 33,9
% 44. 5 45 .32. 7 f%F 39. 1 1%,
3.3 MlRENTREKAOERPRAN

Bfi# SARS-CoV-2 7E 4 BR (U R 82 AT . 48 S+ 0k
M BBk g T M . S R AR A L, AR
S MR B 1 RE O TSR, L AT OR [R)RR E b b 3R A Y
G PE RN o Ry A T PEAR AS [R] 48 S5 bk 2 3% 722 1 I 1 2R
TR T 5 S 1) S 928 0L 55 114 B 7 L R 9 A BACR H R B
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SCHRZR IR RS Z 25 2240 A 09 Jr %, 4 T PP A T it
ISR SRR A b i i 75 5 1 IV R RN A X AN TR
AR SRR AR A 58 XA KT SRR AR
TG 95 B N S5 b, 5 TR R R A B R A R e T AR A
AR ) I 35 £ X U Fh AR 5 Bk (Alpha, Beta, Gamma
A Delta) B tp FIFUAR A 43000 F B 1.4 £ 401 4%,
L. 8B A 3. 2 A% 5 &1 XA WA & 7 65 907 ek 8 8 0T 75
T B TE B Beta A8 S MR 19 4 7 06 3 R O
MR, Omicron R 7R HY B 58 1) e 28 36 % fig

COVID-19 % i $#2 HE 1Y Or 471 7K ~F- 2 B I 18] i) 4
B AR S0k A At 1T T B A TIT M R 3 3 2
VEAR T OR3P 280 T 1 4 s o {HL S it Ak > B 2 K
SN/ BREN DR € o N E =P N T B2 TR G i R AP
A5 S 1 B AR B DR AP TT 1 O 58 42 T AL O B R R 4%
Ffofin s &t J5 B 0 A8 S5 a4 DR 47 2% An e e, R 7 A
5. MR N R Gl T A I8 8 R 0F & B% 2k 19
COVID-19 £ 1 1 G 5 Ji M 8 i . iz FH & ik i 42
TR A, T rf ORI AR R0 ¥ AR P R0 0 B A DG4 S Tl
T 9 ¥ £ X Delta A8 50k 4T 1 9 7 8 e A7 9 R
FRVER RE P55 = ol I PR ¢ 5 i I [ 722 A (B il B 922 AN
IR YR E Al A R

4 PiEREHEGR

5 B A 7R X R S Al 58 4% A 0 I S R AT HE
I AE ST 2 R AN [8) B B, 38 i) B4 NPTs 1 i
B P M A [\ 20 5 08 L0 A8 A &k, vl o R
O B 45 SR 1 o o A AR I . A L IS AT A
VEAR T 56 T JR I 1 075 A 10 27 A8 G P SR WS B
(5] T, AFF 9 AT BA P K PP Al T R RS2 1 2 i 5 T i
T e R AR S ZE R AN TS S (0 S L 40 I
fli T BF X Delta 728 5 bR B FF 04 4 22 56 W DL A B %)
Omicron A f A B 2 R W .

4.1 FRXH

2020 4EFKZE , 21> [ 53R BUCHE T bR W 0 iy =
e P A it (B — BL& B 1 44 24 A4 BAE IR, PCR
AR Ay BE P S D) XoF 2 2B BT 7E BE R A5 DR R H Al BE
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Research Progress on Epidemiology, Transmission Dynamics, Vaccination,

and Non-pharmaceutical Intervention Evaluation of COVID-19

Juanjuan Zhang Qianhui Wu Hongjie Yu”~
School of Public Health /Key Laboratory of Public Health Safety (Ministry of Education) s Fudan University , Shanghai 200030

Abstract In the context of ongoing global pandemic of coronavirus disease 2019(COVID-19) and frequent
mutations of severe acute respiratory syndrome coronavirus 2(SARS-CoV-2), China faces pressures of both
international imported COVID-19 cases and local outbreaks for a long time. Since the beginning of COVID-
19 pandemic, with the support of the National Natural Science Foundation of China (NSFC), Yu Hongjie
team from Fudan University have conducted systematic studies on the epidemiology, transmission
dynamics, vaccine, and non-pharmaceutical intervention evaluation of COVID-19, using interdisciplinary
technologies, including Epidemiology., Infectious Disease, Statistics, Geographic Informatics and Ecology.
These researches were conducted using clinical evaluation and both population-level and individual-level
mechanistic transmission model techniques, which established reliable foundations for the understanding of
COVID-19 and provided scientific evidence for the prevention and control of epidemic, the resumption of

work and production, and the formulation of vaccine immunization strategies.

Keywords coronavirus disease 2019 (COVID-19); epidemiology; transmission dynamics; vaccination;

non-pharmaceutical interventions
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