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[Abstract] Objectives To establish a geographic information application system for analyzing
the spatial and temporal distribution of major infectious diseases in various regions of the world and to
assess the risk of importation of those diseases, to China. Methods We collected and integrated the
following information on : 1) outbreaks and areas of epidemics of major infectious diseases in the
world from 2000 to 2017, 2) cases of infectious diseases in arriving travelers through active
surveillance at international entry-exit ports in mainland China from 2014 to 2016, 3) numbers of
annual global international flights and travelers in the country. With the above information, a global
space-time distribution database on major infectious disecases was then established, using the
technology related to the system. Models regarding technologies on time-space analysis, probabilistic
risk assessment and geographic information visualization, were applied to establish a geographic
information system on risk assessment of infectious diseases that imported to China. Results
Through integration of information on outbreaks and epidemic areas of 60 major infectious diseases in
220 countries and regions around the world, as well as 42 kinds of infectious diseases identified among
the international arrivals in mainland China, a system was then developed. Information on the
distribution of major infectious diseases and their potential risks in the worldwide various regions,
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characteristics of spectrum and disease burden of infectious diseases imported to each province of
mainland China were displayed. Thus, risks on importing infectious diseases in each province via air
way were able to be evaluated and simulated by the probabilistic risk assessment model, under the
information on specific kind of infectious disease, outside China. Conclusion Geographic Information
System on Risk Assessment Regarding Infectious Diseases Imported to China provides basic data for
epidemiological reconnaissance and assessment on risks of importing infectious diseases outside China,
thus would be helpful for the improvement of strategies on surveillance, prevention and control

regarding the importing infectious diseases, in China.

[Key words] Imported infectious diseases; Natural foci; Geographic Information System; Risk

assessment

Fund programs: National Key Research and Development Program for Biosafety
(2016YFC1201300); China Mega-Project for Infectious Diseases (2018Z2X10201001, 2017ZX10303401,

2018ZX10101003-002)
DOI:10.3760/cma.j.issn.0254-6450.2019.06.022

Bl & 2% ERRACHERR B b, T 545 B AR R
A BUEE H 23 A% it AR S U, 7Rt
213 HL, BRI B RRAT A U % B0 DA 2005 4F 1Y
527TAC IR EFEE] 2017 4514 13.234C R HE iy
N U BN A5 2 3Rk A2 Gl 19 B85 DX Sl A 488 Mk LAkt
1 2009 4F fi 56 76 55 P AF o & 004 RS IR T 1 Y AR
HINT i BT 5 %08 44 Ay B3 ek 70 £
MEZR, BEEER A — i g ny e R
BRI TF AR T AR T A9 BB Pk
Tt PR ER G R E , N R BE A 2005 4
93 102.6 7 AR K R 2017 4E (49 14 272.7 T3 NIK,
NI R AN L %t e 2005 4E 19 2 025.5 07 AR K
2017414 4 2943 J1 NIRY . FE H AR K5 K
PE W B %, 2014 — 2016 4R 8] A 3T 2.3 J7 il 14
YU BB TE ABE TR B, 2016 A 7E 11 W 3 1
ABE BRI BOR A Z 34 ) 2014 4R S48
H B S0 555 N 1 A% -t feff 8 [0 TRT I B 1% G4 1)
B AR , 4N 2016 4F- 2 & T2 B 1) wi B 38 i A1
45 TN D% [ i A B L TR A S
2016 4F % & T ) H/RILANE 1Y RS T[R4 i &
B AL BT HT Y 2015 4F 1465 [ v 2R IR 2
A AE(MERS) S EH AR MBI Y, L5
I A5 X A HE 5 A T BB R E N A S T
[ PRt AR AR S 3R R 25 MOC R K (I
b DX B A% Gl JER MR I SR 92 5 L %) o A I O, DA
SRR XA 1 T A A . ASESE RGNS
G A BR 2000 A LUK 5B AL YLy g5 U5 b S R R
T B, P E R 2014 — 2016 4F ABE A BEM 1L YL
WEIAE L EBRATHE A K A R N 5B
JiAE B, 0 HrPEAS A BR A% b del 3 A% YL i 1 i 2% 4
A1 R HHn AL AR | WA 4% XA B8 A BRE A A5
o i AR AR S 0 R, S B AN AR i
ERE R R SR T

RARETHE

— B IR K b

1. PRE LG YRR PEN 5 H ORI b A
Bl WOAR A Bk 220 N [ K (B 1X0) 2000 4F 1 H &
2017 4712 ALY i 28 K PENs B , R8s 3 2L
F VR T WHO . 72 3£ T3 A= 20 24 (Pan American Health
Organization, PAHO) . 3 [&] CDC . Bkl CDC . [F] X it
B AR B B R DA ER RS hE
CDC 555 J7 3 (1) 8 1 T8 4 508 . 0k 4h, AFAO
OIE . Global incident map . Healthmap 25 %) 3 i £ 4=
Bk AU [ SRR 35955 114928 155 o S AN & 0 X
Wy EdE . RGESRIA SREIE Y IR PR
T RPENG B T R AR S5 B G B T2 K92
T, 30 S R — U R AT R I 550) (28 R e
(AR I i AR AR HIAE RS ) R AEAESh )
Y BRI S RATI O E R . W F Lk
B A7 E B RS R, R Gk R PSSk
(Pubmed FT T I HN ) Je & 2 (CAnCA 7o 22 )7
FHSCAF B A TANTE , DA 19 24 i A A P A 1 4G
DB ZR AR PR AR 53 B I JE AR 1 iE 5%
WA ;4 Hh I 2 e Bl 2 0 SO B R A — E A (R — B
)95 175 S8 AN —BU , LASScHT & 6 0 SR R

2. NS ARERY 2 e = s WIS - A K il
2014 —2016 4 A S5 A B (1A% Yoo 5 sl Wil A5 8ok
JRT 354t ARSI A8 BB R T T 1 272 4 11 2
ABEHR BB WA FE A Bk}, 32 B4 435 SE U
B FEAE B G IR R B R TR N R A 20
SER MRS UL AnEE LR B k24 PR AR AR
A EEE S X B A TR SRR ABEI ] A
By 20 BT &Iy 2 RRER FMARAE R s 1
YA TR B R s X G2 s R E R .

3. B A B 2017 AR BRI A BT 2 1] 5



FRAETA TR A 25 20194 6 A 45405556481 Chin J Epidemiol, June 2019, Vol.40,No.6 . 721 -

Xk afi A2 B K 2018 — 2020 4 114 75 I Bk 0 450 i
KB T E PR T A iz i Pr 25 (International Air
Transport Association, IATA ) .

4. PR VR : 2015 45 43R N 1 285 BE AU ok
VR [ B B2 {5 8 sl At 2 2 SR B g FH ey
( http : //sedac.ciesin.columbia.edu/gpw/credits.jsp ) -
2R 1Y 23 18] 43 3 2385 30 90FD (JR 38 Bl 29
1 km) W% B 1 L 38 FH AreGIS 10.2 558 4% [
HIN VB AT BN PV R A T XS T

S Y (AP

T Supermap 10bject {4 H % F- 15 , LA Visual
Studio 2012 814 I TR, #4518 v [ iy A A% 5
LR AR PEAl RS B R G, N AE Y 5 B
FR5ATRRAL, 955 i A58 XU Pl R A 32 22 D e
B, RGPS B B IR )2 AT S AT
IR JE AT 2 )2 =R 3 2

1. AR IR 2 DAL Jui 2% L Pt 5 3 SR IR b
IR AT EE A R G R IR AR AL et BURTE B
DI R PR O BE th &, 8 5 K2 60 Rl g 3 /™ H i H
AEENETAZ LG RIRNARRG, £2A
TERIRDR TN SR R RN A AL
O FERIR R AR IR 25 GRS 44 Fh U S
SRPEVRMEREIE 6 i UL P I 38 14 L . 8 FiF Ak
TE A YL 1 FhZF Az HU AL Bh 28l S AR R o
X g A G JEAT G % 060 SQL IR H 42— or
PG B, R 1. @ E ALE AR AL G £
B IEHE A Rl 5 K 42 PG Jedi , 45
18 Al I W A% i .7 o Ak A% g 7 o e A2
YU 7 RN A S AEAL DT LA 3 Fh e R B4
PG REAL YL 25 AR HE AR 19 DI ORI Y [ K
B X A5 5 4 AR T T BUR DT A2 3K 5/

DAY B3 DX 3 50 M PRT A 2 [ SR, AT A o7 A
T E A I 23 Bl e, I8 SQL I 5 I 2 Access %X
PEEMAZRGE, W2,

2. WATHG A TN BE IR « DR BRAL YA TN
e B 2 Rl R O A — MR i B X
S P ] BEAGL 2R 2% X B A A 1) T2 AL Y i o K
H R R RGO B ARPE W A IR DL A
B T AR B G T A T X R
FEHE A ARSEE I A XA . Horp, i 1 DX 1t
7 A FE i P L AR T R R | TR SR X
Ve A o [ R MR e P . QAT A AL
PR LA 2 T - T i I 8] B [ Sh A B A
Wz XA ST A RE A L H A AT
3BT A R i b A 1 B  BRA A e
PR IESEE R o [R)RE, ] i N X, R I
SRS P i A o BB i A (51 R
SRV WIS i i 0 R R (1 ) S

3. BP0 BT 2 - 5T B AL 2 RN T
By AR DR DA S AL BB 5 ] DX
[F1) B e A A A Gl B A i P A A A T AN
7 o Sl ) JXURSE MR 23, A TR iy A D 2% DX Bl ) 2 K e 1
SRR R XN V0 R DX ] P Bk A
PRATHER B A, (B A IR X A B e % H
A [ A L2 BB , LD b [ Rl 25 Al
CEYADK BT A5 A KU H8 = B KU
bR

v (50)+ () (5)

IT, 2R P ERRE A4 A A (AR X R ) a A
(a WY IBUEE B 1~ 12) 28 [ Rt S5 A 529 1 X
I 418 505 n 2278 o 3 U DX 5 (i 1) 19

R1 AW ARIE G

L VIES P — gy

P4 PR

TR B ARIEVR IS (44 Fh) S rLge (24 F)

TR 235 A RIS RO TR SR BT 28 AE i B hEvb B4 Bt

B E RN ZE AR GO | BTHREE PR R O LA B k2
DAIIEESE JEMRRERG R HIH. | B A 65 TR L b o L DG S R L S
JE DL S HU RA THERDZ A TE BRI A | LD JE | s

AL G (11 Fl)

PR 22 SIS A S A8 DU S A RS B RN REIN AT S B

R VRS B SEFLEHER JER

WAL G (9 F)

AR S 5 LKW i 34 D8 FU SR 28 L Q R B i A ORE A I TE T A

o5 NI TV MR AP /MBI 25 5 AE

WIS A2 e (6 )
THAGIE A% e (8 Fl)

A RATVERN A BERR 48 JRRRURT JRRIZ AT B LS B
FERL M I R v W B B I 8 R T4 R I M A AT I e P I

15 AN PR

AP B (1R
2RIl AL (1R

BRALTFR
ik




- 722 - PR AT 245 2019 4F 6 A 5540 445 6] Chin J Epidemiol, June 2019, Vol.40,No.6

K2 AWITENARY AT ARG il

PRI PRI

WIS AL e (18 Fi) TRATPREE NSRRI I IRE I R R BRI SR 58 TR BRI K
TRATTENBIRIE RIS i s B3 K g PG T 5 B 2 R IS A%/ T I P2 A% L o 2 g e
SBERRIAIEYE A2 ZET R LTI il AR A e

THACIE S (7 Fh) WP R, T RYITIE AT PR A0 FE R 9E AL oK R AR M IS 5 bR
R KIAEATE O157 : HT7 RIVA PRSI Bl 4 B (R A BRI R RIS )

ALY (7 FH) BRI S LA R SR TR S U BRI T

SRRSO (7 Fl) MERE L LR H R 5 CHIV R (Mo LSRR R (RBIRHE) AR AT VD IR A S AR

PR AR AL YR BRI T2 LR PR A tEEs IR

B TR o A PEIRE K (S IX) i 1) i ALz 2
FE 0 A B 5 C s a PR EI R (i X)) g
FARE PR a A PRI FE AT XN B

HR A4 A KU F8 R4S S DL o A B R
BT A AT 2SR % N B Tk I, i 48
WP RS IR A A IR 1 XUBS 6 54000y  TEAUBS: 1K
DA | o 25 XU e XS | v DAL ARTARRE v JRUES: 6 4~
HFH M3,

®3  PERERE A SRR

IR 2540 i N AL
JCIRES: 0

RS 0.01~0.10
e A RS 0.11 ~ 1.00
e RS 1.01 ~ 10.00
e RS 10.01 ~ 100.00
W e AU >100.00

B R

T R AL G (e XU PP A b B R
8t 1% R G445 2000 — 2017 4FE4BK 220 4 E R FiHb
X 60 Fh A T ) 2 & PEE (R B, . B SRR IR b 0 A 1
B R 2014 —2016 4F 42 F 1 B AR R 15 B
%, ARG EBEQRERAIR AR AL YR
USASA A | SCPFE IR AN BE 4E 3 g , AL AT LA
S TS [7) B4 ) 9 T, D DX ol 2 T8 55 43 1)
J R AT i ) o3 AT S ARG AT AR OCAF B, i B
AT LAAGTEE AN [R) [ R VR L P9 AS [ X3 A B AR 1
(s RS N C i T P S I S W LR D= B
(17 AT R R o R, SR S MR Xk A=
i 52 S P15 I i A XU A TR AT DA

1. B YL 2 B I B TRA TR 27 5« R G4t
B A X 3 A s [0 B3 A = B A R 114 ol B 7™ 7 AR
JE B R PERE W UES S A R 4R B e s
25430 A I, 5 TR AT R S o] DX R [R) e A £
YR LE A AR S, W B i) 2012 —2017

AF MR FEA VD RERT AR BTRAA B AR K
B 3ANE R, e R U [ SRR TR R R, R 5L
TR TEIZ A B) B P o I R B SR IR
LA AEE R 34 B Z AL E 3 426 )55
1810 BESE (1 795 Bl ZRF IR 27 A AIE 156 4 50
LRSI — PSR S i R 18 9 244 A VDR BT R A Y
B PRI SR A AR A TR, D AR IR
AT H, AR I 255 A A B BRI — ISR H a4
5 R PENG W R B AR R — M, BT R R A
K E AR BN AR AR I 25 A AE 1 98 1 i 3
(K1),

HESA OB E KT IR (S 8 R4
emnirFZeE [CHATrEEs | SEAMARABCREEN BARGE  REER

i

1 2012—20174E 7R 3 [ [ RIS R TR e 45
IR

RGP R G 2 R R TSR T RE , U AR
P % 2555 HE 8 17 5 E A P I AR 4 P 2R b X R %
R AE F G i B S [ R 2012 —2017 4, IX
$ef 35 B i SRt Pl v o g ) O e, T A T R
W R B TD R BTRAG BT RLAA e A P K A5 Y
WE R K HSF B MW EILAEE R . RGe0
FEE AR i X FE BE RS TR BE P, B 1 R R PR
LR AR 2 141 T3 ), e R OR 2, Rl
B PH AR VP IR 25 B AE T T3 X IR A A RLE
FEAL R R I A

E— B BB R W PRI ZE A AE , R TR R
i DX A% [ GBI AR X R 28, VR BT R A 1
KRR, M 0.864/10 7 5 Fy BT R A A ph K



FRAETATIR A2 5 2019 4F 6 A 45405556481 Chin J Epidemiol, June 2019, Vol.40,No.6 - 723 -

FE RIS IR AR AR T 0.157/10 7 ~ 0.544/10 7
ZIa] s AR T R KR R D AR K
R, A HESE 5P BRI T v B 1%
PIRPETGRIE (2) .

"] = &1 = i&ﬁ;}dﬁ:ﬁjj@ﬁﬁt&l!ﬁ%?%

B2 2012—2017 4F AR HIX H AR 255 AiE
YRR ER

2. F AR PEVF I I3 A BRNRA T 2 15 - R GEAR L
B AR DR I AT | 2 AT X R
RPN IR T R HALAR LS S AR RENS el 525
FEARPENE ) B RPN UL IR RPN AR
O oI — KRR R R, R S AR
PEWAEBIR I I 25 0 AR B o LA IR SR R T A
11, 75 R GE P B Sy IR BRI BRI , T4 [ AR T
oA R GE N IZIR Y B AR BE IR T 2O T 5
K MR R IR AT LR R 5 A
I (E3) o Wi By /R i i A i A 3% R 175 1 H
LT HARIR, Bk WSR2 BHAT
TEZ AL FE REAT (P 3) 5 0T JK B o 2 o g A
PENE I L RbRiR, S 22 ) 45 B AP e g A
PEBENS , o 8 IR YR ARD W AL 5 50

— WHEEEEREE

AEm: aonenz | e s 2%

B3 EhRARTEN AR AE IR A RN i AE
BEME IR B

WAL R G B AL i 7 R P TE 5T RE , ]
RN B U IR LI RSENS 43 A i (R R
O3 A X)) i — IR R R R S B R SR R iR
o3 114 [ G 98 1 T M SRR R I s S 1 5 R sk
FETHE R R . RS W SR EE H ALK
Mgt 114 FARIE LN | il — IR e KR
T 20174 538 408 2 BRI AE T i E
YR IR] R 2007 45, 7 50 il 920 K L gl
5K, K IR X3 32 2 & Kamwenge . Kabale | Ibanda
Mbarara, JZEIE R SR HGIECKH 27451, SIETECh 1641,
A EZ A5 B rT g Fps e U s (K14) .

o ERA SRR R R T B S R 5%
PEABAIABEAFEN EIFE  FEWE

EDEE BHE OEEE

s om0 s

4 EhIRERIHREIN B R R B

3. ABEAHER AL YL IR A A T 2= 1% -l
SE IS TE]  ABE A R b, (%2 ph i XA
FETE E R I 3 5 RAL G B 15 , I R
B et A RN TR T DG 25 o (FIN s N 0 S e ad ]
T3 ALY & 7 PR B NI IEAG TR AR AN
[77] Sl iy A\ A2 i 14 XU o

DLAE Y 1 XA 5S4 4% i S UL RRAE Ry 451
PEAE 2014 —2016 AFAE Y HB X 1 ABE AT, REE R
T 11 5 A A AR A 3 2% B0 22 R i , H b s it
YL 5 B, BB 15 iR 2 (158491 o[RS, &
G PR AL AR AL YL B I B) 2 [ A RE X AR R AR L LA
KBE GG By fE 8, sk A e B &
PRI & EE R 93.38% ; & NBEAEIA4H £ R
40 ~ 49 % 5 JB A M HRE 43 A LA TN (R AR 55 A Bt
R R R A IR AR B U L X AR
VL it B b5 b DX bt A 45 b DXl 3 A 2
iz Jr XA (B 5) o = R EA sl Mt
AL AEE R A AR R e R R
EAWN: J =R = Ri0F: ey b AN BT = (Vi q
E5 I N s [ 32 e S g M=o O B < 7]
IR TR 25 o I G P ), Ty
VA8 13 1) T A1 T 06 2 b s A JE 9 fR 5 EA T
K BHGTT FIERER A, T A M AL 7% (&1 6) .



- 724 - B T4 5 20194 6 A 4540455 64]  Chin J Epidemiol, June 2019, Vol.40,No.6

w BEMA SRR T IR S R
PERGRENE  cwntnzus [FErmas mremng ] ssire  seEm

v FEBA R GITE IR 2 R
PHETFLUE  SRAGALUE  PEHABAGABERAEN | E05s | 258

B | = s R

CERPTEr e
‘g:*zéé SRR

§
B
B

[

5 2014—2016 4% B AR ALE AFEH & B
B2 [l 43 A s &
¢mmk%%ﬁﬁﬁm@;ﬂgm&%%§%

pEErReiE  swirmsis [Formi s sranan] s

e o @ ] s Q
snsEm e Amsszstinsl oy | nssne nsse
.

s
nnnnnnn

aaaaaa

ERTELLIAELE: A I
el B

§
g
3

e s s

Bl6 2014—20164FAEIN AL AREHIER B E /Y
H iyt A i

4. A& Lt A XU B AUL P4 - A R e itk
S DX RIS [] 7 1 o i A JRUS: A RS 4DL DA T R o
L 2016 422 B P8 HA S A TR [ 4548 04 JRUBS: Al
S AE R G E RO, RS F BNk
B RN IR BT A U R R L E RS
TR TR USSP (B, 26 L X EHE 43S
N H R PR 180 R 58 A shit 3 X
B PR, 45 9 Won 2 R hr B N3 6 0L (&
WD KA E A HTEE (LSRR ), 4 K
RIRE IR )R LB 20 (IR i)
(126 0L, R G0 43 AR Tk BR 548 1
PR D 2 {8, Herb b o ot XU B D 5 {1 e e (24
144.84) PEAS S i i IXURS: 5 1 2R b T 45 il IXORURS: DF
Aty SRy v RS 5 T 0 96 VR 5 s DX TE KRG (T 7) o
AR AU TR L RISk B R R A
BB f AR, ELN D38 K R sh Pk , ik
Yl DA IR N [ 2R I i X
W 5B

RGN B R i AR XU PP 25 A, T 48
FE A A RURSE , 434 JHL T PR AT R e s e 4 4 1 4 451
BEB ML E EYLS A LI A AL, B E
FEABERT AT IR AR be2ly , R R BB AE 11 )7 AR
BRI AN, T AR AR TC ABTRBIGE , (A AT

B7 LARHE P E RS A s ABEE 0 L
DU 78 B

TEEPIRALERE A, T T 4k A AL HE , T ZE s A
e N v i 1) = 2 i

5. CHHEFR AR 4R D Be : A R G B As
Supermap IObject 2K 4 Fll Access KU 14 X} 2 48 K
PEAT AU G TR SRR . X R AR Y
St , S ARG AET 5T

W’

AWPTEREE 1 i AL G 4 KU DA 3t
HYE B ARG, IT M 2 A AR At i S h 2
A% e B VAT 25 (T 4% FA% Do i A XU A5 4L0 3T
il , A 35 N 53 B T Ay e ) 5 Bt IX ) 1 4
T SRR XU A Pl T L A O FR X A ) M 00 -5 87
PR AR , DT i 55 58 A1 G 1) g A A%
JRURSE TR T RIS RS BE T

FIRIT , 223K Rl A9 % e g 22 5 7 i Ak e I 2%
4: (Global Outbreak Alert and Response Network,
GOARN) il [5] bt & A% %9 W 35 H (International
Society for Infectious Disease, Program for Monitoring
Emerging Disease, Pro MED-mail ) X} 4 BR % Y 55 11
AR D REHCA FESE , 1 AN BERR A TP HO75 5K
o il DX F AT AT 0 M B 156 5 [l A5 s E 5
U 2R g8 T N 28 ik i A A% i Hh R
TERAE 2% R P ) ST DR ) R T 5 R PR R R
NI AEFAFRIL Qe 5 B SEm R AR S N 2 AN E AR
G-, ALREXT A Ml = AL G (9 255 0 A1 £ A7 4ot
5, M E TG E B LR | EHAHT, A hg
XHEEA N X SR 2 Pl A Qi A 4 TRA0T5E A g A XU
-‘Liiz,f [22‘2310

PRARATAH AL Y AT 22 3 T 3, i
22 [ PN R DL A B 1 i AN Tk B R 58 M o
IR, FEBRiRA TAH A e AR i ) S 22 5 1
s BEBE RIS I A8 5l s 3R 42, 4l GeoSentinel > |



FRAEATIR A2 5 20194 6 A 4540 5556481 Chin J Epidemiol, June 2019, Vol.40,No.6 - 725 -

EuroTravNe , CanTravNet 55 , H /1 & 57 F 1997 4511
PR AT = 27 25 4R W ) 2 4 3k 24 A~ 5Kk
BS54 S2 T, E R it DAL 14 T
R HAF B A BR R BB AR5 YL A
AU A i BeAh, b Wi R 45 3 224 XK
AT NHEAIR G 20 A W v a5 5892 s (91157 74
L BOME S SZ R G AR ) SR A BB A R R
P R I LA O

ARG 0] DU i A R G575 10 R R
P AWAEE AR . B, SR R
AN TR iz H MR | B 3h k(5 Bt
BB R A T 3, A% Y it 28 B8 A A D B
F (S DO A B A TR IS L. Fln, IR R &
R 1) D 2R B8 B UK R 2] 1998 — 2000 £ 11
SR, TTAAEEETEANE A . HaK, Rgch iRty
i N RS PP AL B A 2 S T B B &S N 1 7%
o), — R EARAS AR G A A XU, G HOE TR
[ VG e L PG b kb DX ) Bl B 1 A AR Z 1
X35

Tt s A e B oRE U4k I
BURTEE , A BT B KA HE R RRAE | A
IS SRFIE A A W )0 A PR R AIE S5 T R AN ]
AL et A AR A B ST, JF ik — 20 45
BAR Y R A B PR TR 9 191 AR
A gL [ N A ARG IEAR AR YL IR R & I fE
F AR O R DAL ERE ST AN NER B AR
ol 10 B 24540 5 2o s i DR 28R T R B 45 i A RS
Ko L3t AR ML 436 XU AR 2 5 DAL T A .
MM A MEE Y AR R 25 028

5 £ X #

[1] World Tourism Organization. UNWTO Annual Report 2017 [ EB/
OL]. (2018-10-10) [2019-01-04]. https://www.e-unwto.org/
doi/book/10.18111/9789284419807.

[2] WHO. Situation updates-Pandemic (HIN1) 2009 [EB/OL].
(2010-01-10) [2019-01-25]. https://www.who.int/csr/disease/
swineflu/updates/en/.

[3] Olsen CW. The emergence of novel swine influenza viruses in
North America[J]. Virus Res, 2002, 85(2) : 199-210. DOI: 10.
1016/S0168-1702(02)00027-8.

[4] [ % % i1 J& [EB/OL]. (2018-09-29) [2019-01-04]. http://
www.stats.gov.cn/tjsj/ndsj/2018/html/CH1713 jpg.

Chinese Bureau of Statistic [EB/OL]. (2018-09-29) [2019-
01-04]. http : //www.stats.gov.cn/tjsj/ndsj/2018/html/CH1713.jpg.

[5] Fang LQ, Sun Y, Zhao GP, et al. Travel-related infections in
mainland China, 2014-16: an active surveillance study [J].
Lancet Public Health, 2018, 3 (8) : ¢385-394. DOI: 10.1016/
S2468-2667(18)30127-0.

[6] Ling Y, Chen J, Huang Q, et al. Yellow fever in a worker
returning to China from Angola, March 2016 [J]. Emerg Infect
Dis,2016,22(7):1317-1318. DOI:10.3201/eid2207.160469.

[7] Song R,Guan S, Lee SS,et al. Late or lack of vaccination linked
to importation of yellow fever from Angola to China[J]. Emerg
Infect Dis, 2018, 24 (7) : 1383-1386. DOI: 10.3201/eid2407.
171868.

[8] Wang LF, Zhou P, Fu XL, et al. Yellow fever virus: Increasing
imported cases in China [J]. J Infect, 2016, 73 (4) : 377-380.

DOI:10.1016/j.jinf.2016.07.003.

[9] Shi YX, Zheng K, Li XB, et al. Isolation and phylogenetic study
of Rift Valley fever virus from the first imported case to China
[J]. Virol Sin, 2017, 32 (3) : 253-256. DOI: 10.1007/s12250—
017-3949-z.

[10] Liu W, Sun FJ, Tong YG, et al. Rift Valley fever virus imported
into China from Angola[J]. Lancet Infect Dis, 2016, 16 (11) :
1226. DOI:10.1016/S1473-3099(16)30401-7.

[11] Liu JY, Sun YL, Shi WF, et al. The first imported case of Rift
Valley fever in China reveals a genetic reassortment of different
viral lineages[J ]. Emerg Microbes Infect,2017,6(1) :e4. DOI:
10.1038/emi.2016.136.

[12] Lu RJ, Wang YQ, Wang WL, et al. Complete genome sequence
of middle east respiratory syndrome Coronavirus (MERS-CoV)
from the first imported MERS-CoV Case in China[J]. Genome
Announc, 2015, 3 (4) : e00818-15. DOI: 10.1128/genomeA.
00818-15.

[13] Xie Q, Cao YJ, Su J, et al. Genomic sequencing and analysis of
the first imported middle east respiratory syndrome coronavirus
(MERS CoV) in China[J]. Sci China Life Sci, 2015, 58 (8) :
818-820. DOI:10.1007/s11427-015-4903-7.

[14] Kang M, Song T, Zhong HJ, et al. Contact tracing for imported

case of middle east respiratory syndrome, China, 2015 [J].

Emerg Infect Dis, 2016, 22 (9) : 1644-1646. DOI: 10.3201/

€id2209.152116.

Schlagenhauf P, Weld L, Goorhuis A, et al. Travel-associated

infection presenting in Europe (2008-12) : an analysis of

EuroTravNet longitudinal, surveillance data, and evaluation of

the effect of the pre-travel consultation [J]. Lancet Infect Dis,

2015,15(1):55-64. DOI:10.1016/S1473-3099(14)71000-X.

[16] Bottieau E. Approach to fever in the returning traveler [J]. N
Engl J Med, 2017, 376 (18) : 1797-1798. DOI: 10.1056/NEJMc

[15

[

1703009.
[17] gglﬁgz.lﬁﬁfﬁ% [M]. 3. db5T: AR A R AT, 2014

Li LM. Epidemiology [M]. (Edition 3). Beijing: the People’ s
Medical Publishing House, 2014 :696-1221.

(18] BOCSE BUFRE BT . ol e e A48

B PPALAFE ()], 2r 2k B B R 2441, 2017, 24(2) : 91-102.

DOI: 10.3969/j.issn.1005-0507.2017.02.005.

Zhang WH, Zhao GP, Yao HW, et al. Risk assessment of Zika

virus disease invasion andtransmission in mainland China [J].

Acta Parasitol Med Entomol Sin, 2017, 24 (2) : 91-102. DOI:

10.3969/j.issn.1005-0507.2017.02.005.

2578, Miniota J, ER0#E, 55, VAR IGRIR TR 2 A 1 [E Y

AT REATER RS LT ], B4z, 2014, 59(36) : 3572-3580.

DOI:10.1360/n972014-01201.

Lai SJ, Miniota J, Wang LP, et al. Assessing potential airlines

and the risk of Ebolavirus importation from West African

countries into China [J]. Chin Sci Bull, 2014, 59 (36) : 3572—

3580. DOI:10.1360/n972014-01201.

[20] . [E5E O 4 AL AL QLR KA 21 1) XURSE: 23 H7 ARG
EHARGNITL[D]. Jbat: 2 B R4 B, 2010.

Cao X. Study on risk analysis and management for imported
vector-borne infectious diseases and vectors on border ports[D].
Beijing: Academy of Military Medical Sciences,2010.

(21] B S B TR S8, 50 3 B R4
S ] ARG AT A 44 7 2010, 31 (11) £ 1240-1244.
DOI: 10.3760/cma.j.issn.0254-6450.2010.11.009.

Yang WZ, Lan YJ, Li ZJ, et al. The application of national
outbreak automatic detection and response system, China [J].
Chin J Epidemiol,2010,31(11) : 1240-1244. DOI: 10.3760/cma.
J.issn.0254-6450.2010.11.009. N

[22] ZEN0 . A% g { Sl S SR A5 i b B R GEWHSE[D ], dbat:
TRl b, 2013,

Li YP. Study on Information Systemm of Real-time Data
Collection and Response of Infectious Diseases [D]. Beijing:
Academy of Military Medicine Sciences, PLA,2013.

[23] Li YP, Fang LQ, Gao SQ, et al. Decision support system for the
response to infectious disease emergencies based on WebGIS and
mobile services in China [J]. PLoS One, 2013, 8 (1) : e54842.
DOI:10.1371/journal.pone.0054842.

[24] Matteelli A, Schlagenhauf P, Carvalho AC, et al. Travel-
associated sexually transmitted infections: an observational
cross-sectional study of the GeoSentinel surveillance database
[J]. Lancet Infect Dis, 2013, 13 (3) : 205-213. DOI: 10.1016/
S1473-3099(12)70291-8.

[25] Wilder-Smith A, Boggild AK. Sentinel surveillance in travel
medicine: 20 years of GeoSentinel publications (1999-2018)
[J]. J Travel Med, 2018, 25 (1) : tay139. DOI: 10.1093/jtm/
tay139.

[26] Harvey K, Esposito DH, Han P, et al. Surveillance for travel-
related disease—GeoSentinel Surveillance System, United States,
1997-2011[J]. MMWR SurveillSumm, 2013,62:1-23.

(ki H 91:2019-02-12)

[19

[



