Edited by Foxit Reader
Copyright(C) by Foxit Corporation,2005-2010
For Evaluation Only.

5536 % 5 s
2016 4£ 9 A

2 # w3

TROPICAL GEOGRAPHY

Vol.36, No.5
Sept., 2016

MRakiE, AR, FESL, BRI, REA SN TEAERE S EBSAELYAE L] BFRE, 2016, 36 (5): 767-775.
CHEN Yebin, LI Weihong, HUANG Yuxing, LI Xiaoge , HUA Jiamin. Spatio-temporal Spreading Features and the Influence Factors
of Dengue Fever in Downtown Guangzhou[J]. Tropical Geography, 2016, 36 (5): 767-775.

[N B =P SRR A SN 3=

Bl ', AL, BEX T, ARmEEC, R
(L SRR MEUFREEBE, M S106315 2. I ARKS: FREEEEE, L3 100872)

A OE: DTN RO OIRIX, HIR TAESEROLUE, E ol SR A B AR T L bR
M, IRTOB PN 2SRRI s HRES S SRS S b BRI, 0Bl | SR, UK. Ik
TUXPE PRGN, THE T R ISR RS BAR A S S A BN SE R . WIERIT . 1) BRI s e
WL AIBT BEVERRAE, 2R TRAEIMESE . NS EAGR AR, PGS 28 i il , LAk
AU F; 3) IRZE . BFEANCARE . AGHRI% . SOl (EREAE MR B A R A KU X 4)
HE . MREE | URXPE AR AT AE TR TR DG AR, U | W R AR RIENDCC R, RS EE
PHRRR N R 5) MRAD M S EE PR R BN ED], Wb, R it A IS B X 2

B R AR A

KB : B RS RRRAIE; RN, e

FESES: R5128
DOI: 10.13284/j.cnki.rddl.002881

XEARERD: A

BHI (Dengue Fever, DF ) J&—7F & 4%
LR, @R S R, B R
TR ERRIVE . B AT R A R,
S IR B 2. | 1 21 RN e > S
725 T R BN RA TR, 6 s PG R) B72 THT R mi E—25 M)
BREL A5 M N A 5 1) B PR, PR
I 25 A R RHIE AT BT A I PRV R A 9T, REFZ AR L s
SRS TERAE, T AR 2R R, B se
BAERY R F 2R, AR R AR S
.

HHET, BEPAERRRAE S K R 52 2
WAMAEE I 2 R0, WEmR R FE&, KZ
WAEWTFE H AR R AR, Gl B e s AR
Z R F AP E R R IAEE . 1 Gharbi 557
FHIFTA] P21 oA, 5 70 AR 2 X, IR
PRE | AR R A e A AR TRV 5 525 Do
SENLATT N SR, R SE SCRE G AT, AT TR
FREHIRNRBRLR, FERF TR R E

Wi BEHEA: 2016-06-18; fEEIHHA: 2016-08-16

SESCAAHE AT s BRI 5 )M

XEHS: 1001-5221 (2016) 05-0767-09

IFEAFAEZE S s Astrom SE HFITHR B AT
Ho PR A 5 G 5 A e B S A B A G
R AR e SER AL SR W B
WEERR, i ) 35 ol s i e JRUBS: i 25 455
RIS IZHE, RS R VR A
To B IALAE B B[R] S 23 [RIRRAIE [ AEAZ 3106 .
L EPINR R M, Wi X, B
KRB EIIENEAAE 8~10 FARIBT )T 552
Wi, AR E S S BGR AT KU L s B b
1978 —2010 AN [R]EF I %)) M T 6 VIR AR AR
B M T B R R R R T 710 A,
TS . PR . RIS KX AT
ST T T A J PR K K IR Bh Y GA-BP
FEAY P T8 S 2 T AR

SRS, CA TN TR LR B |
25 [ AREAIE S i (R R 46 J T 506 O3, REAS A T
FRE RS S & R — 2B 2, k
R2FH D MO AR AT B B AR R R o T

BEEWH: HFERRFERESHERFEESTH (41201432) 5 EHE ARBIFIESITH (41171141)
TEEREMN: PRl (1991—) , B, J7RAN, BEpE, FENFZBIRIZIMIE, (E-mail) yebinchen1991@163.com
BEMEE: 2104 (1966— ) , 2, WA, BlZESZ, %1, EENSFUEMIRUIE KIS EBHRZE, (E-mail) hongweili9981@163.com,


Edited by Foxit Reader
Copyright(C) by Foxit Corporation,2005-2010
For Evaluation Only.



768 #ooar M 36 4

HARA R R AR TR B — AR INE B N2 TR AL
FERRANY B AR, DRI BT SO AR A
RN N E, R, BEIEERE IR
—HRIERZER, MEZEEL RN,

i, ASCAHOASZs A A, DL T X
RWFFE IR, DL 2014 AEAF5E KB S | 58
P . R FABEE BRI, A SR A Ak |
WAy . ARUEZERAIRL . S8 SUR S 2 A A L 2
PRI ARSI LS8 o I B, R o 8 ) s
FERRAFAE RSB T . 3R] FH R 7 =22 [ B4
RISEZR . LA B s X A i s iR it s
%,

1 e X 5%

1.1 #ARXHEER

UM A NOEER . IBRAOZ | sk
KRS, —HR AT B E AR
X K 2001 4EFF4R , T T B SRR I e g
TE 2002, 2006, 2010 DL} 2014 455 B A2k
IR L, Hrh D 2014 4R v E, Bit
A BIIE 36 934 4, J& MM THIL 10 a ki /™ HAY
BHINEEN o

BN T, FIX A H T2 822.63 7
A T R 72%, BRI & 4

T 86.6% (BRI T A48 S5ds i by 42 il o
JD%H%BWADﬁﬁmﬁfz ET?%%?%
ik, EAFAEEEZFETRET — &, EEOT
B ZS (GAR T, 2B I s %%Q
2, ik, ARSCLIT M EmX (5, 375,
R, K, A, B, 2id) MR, =2
A7 MARIWE RN IR e (1),
1.2 HREE
121 BFERBIE BHEIEIRIE T RE
TOBHHE G L o AR M T PR A o 2 (8 s 1]
TG, WHEESEE N 2014-01-01—11-12 ()5
WAHT A o AR A5 N TAEHE (fE il sl e
btk ), Al FH A AR AE i 28 bk VG E 3R 7 7 3 20 2

15, AREOR I S AR, Az S R 25 A 4
(F2),
122 AREBHE BHERE—FEIRERRIN,

WATZIEFR AP RE A" Fi, EiHY
MRRE . HERRRE . HURNEWNER, 24
DR ZPEE A LR AR . G T T
G, R A R A AR DL, 3 5 PR ]

Bl R X
Fig.1 The study area
TE: 201448 2 R, UMM EIEIX . BRI, B R
X ST BT, Br MABIX . SEIRIX

P2 BRI

Fig.2 Spatio-temporal distribution of Dengue Fever

RE R 2014-01-01—2014-11-12,

123 E3A R#E  HHAHESERET 2014
4 2.5 m SPOT T ELE 24 K o i BUE B AR
Fride, He R AR RO b A S AR L AR
M, B, Rk, uE L K TR . R R
I8 RAVKZE, A 3 s,



54 WP 645 - T TTE Py 28 A R RHIE S DR R 769

[ EET
Bl
NAtst
s

B

| Kok
JE R

0 5 10k SHES
I

K3 LA

Fig.3 Classification of landuse

2 WL

AR IS 5 A S A b . S8 SUAH SR
PorHT . A BT . B IEZER B MR 25
o, SRR B ATk S hn i 22 M R A T
A T P R Pl ] 5 23 (] BT R TR
BN, R, Sl AL RE AR . SEHR
BT FEE RS ME KX GERFX ) AR
ERRRE . SSETE O . DA ASE, MRS
M 2R H Pearson AHOCH: 4347, HHT Pearson A5G
P HTEOR TR, AR R, EICAEREA
2, BARITEESIL (SPSS Giit M khlizat ) ™.
21 BEZEESH

K RE AR ST B, T s e Hb P %S ]
HPE AT o A, i R 23 [A] A AR G
FTFB o XA [ s ] B o8 ATt 5 i A 7
BB, REfEARILHT S P BSR4
R M) — e = an =K

o) 5 - 2] 0

Kp: F(p) AOIEpHIER; RAEEREYE; b
R p B I
2.2 tREEMESHT

T T 2206 [ 4 B A 1 s AR AR o A Hh s SOAEAS
PR A R R, AT R TR B SR ]
B 23 (A ARAS B ARG T 1l o DL DU B 5]
SO R A, K AR Ay AR BR A B UEZE
AT, W ] S xRy gy a) b bR ERE B
R SL— AL T SR A R IR B ek .
AN (2)(3) s BFI A SERE 0 7 )

PSS, AT s IR R T AT, SRR,
BHPALRRN) M B, W RA— et
(4) Frs.

SDE, = Zl(zx)z (2)
SDE, = Zlny)z (3)
O=(a-b)la (4)

AH': SDE.. SDE, IR x #1 y J5 m AIFRHEE; n
IR REG () IR B L (xa, )
K P ARBIEARRR, i= (1, 2, 3, =, n); O
I R % a AR b IR
23 T XHEXESH

WSCHRE A BT D) S BETE B AR N K B R 52
NEEPHEOEFPVERMEERE"™, XBHE
FERERKNE, IR, BEMSESE, B,
T8 R B ) S A7 — R T G R R
HRZFE4MAWRENEN . 28T ( Cross—
Correlation Analysis ) 7] F T A [G) B} (6] 4%
T, AR SR R R AR, ASCRH
SEXAHRNE T 532, B B K AE IR I R S22
Ji, SrBrifsE NIREE . W AR AEAN W] s )
J& S R IEIEAR A . A OCHRAEAESPSS 21
e
2.4 HIBRNIZE
2.4.1 MIIRMAEA BRI 2 [ 5340 32 A5 (Al
PR R G2y, iz F M BRI 2% ( Geographical
Detector ) 1 45 R A [A] i BRIR 2 LA K B AT 138 BAFE
FHR X8 B2 BB RE Rs2 ), R B T 0w
PR 23 (0] 43 5 5 IR 525 [8) 4355 A0 79 25 () 43 A A — 30
PEE T E A T UG B b B ) R 2%
oY . B Ab 2 MR T B L9 45 7 1A
TN, MR AR A A

1 imzl nDsio-z[D,i ( 5 )

dpuy = 1- 2
no;,

K s g AR T DXPEHEI H R0 F1H8F5 ;
WA KB IR 525 n NI K REASCR
m HRFIRA NG on, IR —Z XI5 L
R %, o, ZORE, BRI o gon €0, 11, qon
=0 B, FRIABFEIOEEAZEHRIIZM, g8
KA, FEHFR RIS FRRE IR, qoi=1
B, RIS R fE,

242 RIRMABER OR[E]E2 KR s BAEH
Al RE SR S AR 2 (A4, 12 P M EEER I 25



770 #ooar M 36 4

58 SCERIUTIIRE AT LA SR R 1) 5 T A PR X

TS LR IO, AT
400(D,1D,)> 41, (D) 0y, D, ) AR g
40 (0,0 D)< 4y, (D) + 4y, D, ): A eticHis i
401 (D,0D,)= gy, (D) 4y, D, ): 1AL

KA gow (DIND;) FoREMET DDy (i#)) 1Y

ST ARG H B SR qow (D) 7

HOET D, MR M55 gon (D))

JIRET DX H 900 J1H5H5

BRI, AT SR PRI SRR 112 AR
(R INHITAR

1) BAamabE, P 1 km x 1 km IO
XA THE R 43, TR X KI5 44 47 x 47 1],
I3t 2 068 MM, ST XTEEI A& 1 360
Ao KRR LA R, A SLSR A 8 AP
Ho A A3 HIHEF TR (Identify ). Bfi5 ( Dissolve ),
25 0] e BCERAE (Spatial Join ), FBOTHEAY (Field
Calculator ), 4353 F5 H B X HR 5 491) o5 500
ReAGH . M, B, SHRSRM . dhyE . KA.
W R RS TR . AHSCHERAETE ArcGIS
10.1 H5E

2) RBRAERME R R T, ARG = A PR+
ZIE), fAEZmitett, I EX AR s
AT SR A AT, 22 BRAR S 2t v ) FH 2 7Y
FSJNEE

3) K [AIEHA o HBEEERIN R X 28 1 s i 35
BT R T s, SR 2 DRI, Wi
BRI S R 2 U IREE A, B I b g ek
PR R R AR A b SIS R e BB 43 )l oy
RSAGA (1,2, 3. 4. 5%), HXEAELE SPSS
21 H5E

4) M EIRERIT o A FH B g 0
A%t 4 RS Ay KA T BRI, 3AE4% IR T
X R AT B M RE T BN [RI RN PR 28 B0
FAAES R A R I, A CHERAETE GeoDetector
2015 H5EAL

3 ZER5iHE

TH R PR R R A S R, RIS
& ELA W] A B MR AE (26 1), BUARDBE B
TR RN 0 PR R B . R & B B
JEITH TR B .

WA MBI H 1 HZES H 30 H,Wfilk

®1 BEAMEFRIISH

Tab.l Time-series distribution of Dengue Fever

st ] AR A Hh A B
WM KB B 1A 1 1 2
2 A 0 0 0
3H 1 0 1
4 A 1 0 1
5H 4 0 4
FhER R B B 6 H 6 15 21
7H 1 155 156
8 A 2 1500 1502
9 A 0 13 538 13 538
10H 0 16 072 16 072
JE T B B 11 A 0 684 684
it 16 31965 31981
ARCERD, (U0 8 B, (AR 0.02%; EIEA

B 6 A1 HZE10H 31 H, X—HrBosg s
Bl E L, RMHR R ERS, Brm s
31 289 {4, it 97.84%; JEMIET Bk 11 H
1 HUUG, X—FrBAtgds 684 4], it 2.14%.
[RIEF, AR B ASSH AT 4 Mt A RIS A A
3.1 EEMEBIFESW
311 MIPREH BRI F R BRHIESH  ZITE
BHPREIA 8 ], HAKINE, BRiis XAk
HHBL 2 BIAL, 5T XATEEHE . Ao X2 IE
TS XA EATIE . TR X ARk TIE . AT .
b X R ERE A A L], A s X R EIE
I R AR Hb R 151, HLAR R AR . T, X
— B BB R R IR A, HL D A AR (51 R 32
XH A1 A By BER ) A8 K A a0 — A 5 5 R BR
(F£2), X—BHARRGIRZ 500 T kL .
OSSP EEASEAEA] . AR X, T2k
I 1 X K 220 A T 3 X SRl AR 3k ks S AR
NIVEESE | RIS 2E B X3, X R e B ik
KERIHT, T T X PR AR A AL G LAS D
KN ORI AL A 3, EERIAN A
PR 54 252 1A I HP s R S Sk DX 32 9 ) ) 0 8 S X P
o X—FHIES R WG RIS DU ARl 32
FIZEEHIVIG, 5T SO 5 H AT [R5 A
PRI S R A TR 1915 | e A M A X — 251 A —
.
3.1.2  WHEIRA MR FREBRH SN AR
BV 6 R BRI A, ST IXOB A SR A
PFRWTINR, LRI A AR AR AR A, 53X
— W BoBr sl 31 289 4], AHbELREH 31 280
B, R 99.97% HIAER A B s R B B



54 WRlb 645 - T TTE P 28 A R RHIE S DR R 771

®2 VHMERBEGEZEBAER

Tab.2 Occurrence of Dengue Fever Cases in the initial stage
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Fig.4 Propagation characteristics of Dengue Fever in the outbreak phase
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Spatio-temporal Spreading Features and the Influence Factors of
Dengue Fever in Downtown Guangzhou

CHEN Yebin', LI Weihong', HUANG Yuxing', LI Xiaoge’, HUA Jiamin'

(1. School of Geography, South China Normal University, Guangzhou 510631, China; 2. School of Environment and Nature Resources,
Renmin University of China, Beijing 100872, China )

Abstract: The study took downtown Guangzhou as the study area to observe the spatio-temporal spreading
features of Dengue Fever (DF) at micro-scale. We used survey analysis, kernel density analysis and standard
deviation ellipse method to explore the spatio-temporal diffusion features. Then, we tried to combine the cross
correlation analysis method with geographical detector to analyze the effect of temperature, humidity, atmospheric
pressure, different land-use types on dengue fever spread. The result showed that: Firstly, fever transmission had
stage character significantly. The infection cases occurred predominantly in the spaces with poor environment and
high population density, and spread rapidly. Secondly, the importation cases played a major role in the early stages
of DF development. Thirdly, the old town, where there were relatively poor environment, large quantity of elderly
population, complicated personnel, and convenient traffic, was a high-risk area of DF outbreak. Fourthly, the
influence of temperature, humidity and atmospheric pressure on dengue fever spread was lagging. Temperature
and humidity had positive correlationship with the spread of dengue fever, while atmospheric pressure had
negative correlationship with the spread. Finally, the distribution of local residents had the closest association with
dengue fever spread, and the interactive places among pond, farmland, grassland and public green space could
increase the dengue fever infection risk.

Key words: Dengue Fevers; spatio-temporal diffusion characteristics; meteorological factors; land-use type;
cross-correlation analysis; geographical detector; Guangzhou



