R PR EE 220 2025 4 8 J1 45 27 545 8 1 MMIC, Aug 2025, Vol 27, No.8

DOI: 10.3969/j.issn.1672-9463.2025.08.006

0_5—:\. ij:'\-o

SIRIED T FSKAMIRN RIE RN

AL R R

(WHZE] 2ERURERERZBULE REAE R RATRE, WXMEGE AR T 258 ki, ABPERA
FVF TR . Bk MR AR SCHE IR BB B A JERMERR A SR LE], RGUTR T TR A i A
TUROHTBEIRE . BTSRRI, HLESA > B R 20 PR Bl 5 5 TR AT SRS, (ELIRE 2 3 B3 R0 R A2 i (R A7
RAFRBEAE . ST, FRATEIH AR T RN SHIUE IR R, R mR R R AL
TRBE ) L DU AR X i [7] 0 25 SR W BT PR, A WX A i 3 TR B PR A ) S f

(K@i ] il mEMEYR MATRBE SRREE s

S AR A A I AR AL QR A TAR Ry
F A H LU O W, 3 25 20 4R [A] IR AL G
9o 2 [0] e 2 B Ml X oA B A L 1Y 2023 4R
R B R AR PR
BORHE , AEGE sl IRl e M R i
BT AR RBAE N TR REBOA B8 B 7% R 458
R A R B HL . A 56 1E CDC WF & 11 Dengue—
Forecast 240 L SCEU A ROBEFoL =, (H AR =1
T B A AFAE T Z2 BR AT 3R A A dK 5l
PR A HAL DL , R G IR T A
DX Tl FH P ) SRR P A

1 SEREZXREELBERREILE

L1 BEMRIEEMESEBTRRRERNZMN
Tk P AR Ak 0 25 S e R I A W R A A R B
SR G ST L, 2 s AL AR DA 1Y) R

IR, 7E25 'C~32 CHUE BRIEER N, i
JEd ETELC, S I m A R A 25 B T
10 %~15 % (P<0.01), [F] 8 30 B 78 B0
B AN AT 4 0 2~3 K 1Y, R O IR T
2T I R AR R S TR R . (AR
HEME, Nik & S8 Bon, Mk
i 34 CiX — I FERS, RIS R AL, )

i H A4 362 % (95 %CI: 32.5~40.1), 3
AR TR SR E Y 2 A R e AR R G AR
BRAG B S A~ T A 10 A A I A T 3R [
(AN A FEZLME . R Rl G (U
IR E L) 2023 4F (1 W R S,
7o vt vy L 0 ) 5 P ARSI o 2 %6 B 78 500 {1
K 18.5 % 'y X — RIS, W51 B B (5 o
R T s 0 A TSRS | ] kg 3 T A= B s e O 4
PET AT AR E A
1.2 kSR TR IR EME AR BRI )
Uity P 7K S R 220 FE YR A I 25 AR BR BT . Zhang
S5 LRI WA ST A s, R RRR B I B
FRUK A5 RE 78 1 8] P9 il (o S0 WA M 8 3~5
(P<0.01), T8 SR 1500 7F 4~6 J8] 5 35 W
(r=0.78) , X —¥ff J5 B4 5 Il & B A W)
Ho TR, TR T MK R IFEE
2 BRI A A% R o AR 0 2023 4F
WE IR 2B, 500 R i R K 25 48 b i B &
oo BH P R H AR R T 2.8 4% (OR=3.2, 95 %ClI:
2.5~4.1) B, A2 ) ACAE Sy B BT 48 A 4
Pk . BFIT R, BUA P RGN R SRR
) I 7 R S I SRR, R R S A W I AL
RO AR IR, R
13868 GEHNREELFREBENESEMN

A LS H 22024 4 B 5 AT RAIF TR0 H (455 :20240044)

R B A7 B AT TR oo TR (5P 464000
WEEE M, E-mail : jerry1279@qq.com



R PRS2 20 2025 4F 8 J1 45 27 45 8 ] MMIC, Aug 2025, Vol 27, No.8

A S BRI 9 5 A e s A5 4 1) E L
T AN, MirZimii (HHE>32 °C)
iRk (BiHRERE>200 mm) [FREE AR, A
TEFEEC (BD) 7EMEAN S BT E 62 (P<0.001),
e il 2 Jry R R ARE NG R R . IR B R W,
W2 & A A S5 1 Al B o R EEG 3~5 4
(OR=4.2, 95 %CI. 3.5~5.1) '°', #kifi, PlA P
RGN A A 0 e [0 e A AR B S AR
LB L 2023 ARSI W, 20 85 %fIRAT
T A R A I T B — SRR A A P, 111 Brass
RN R G Z RN R UERIAL, §E
% 4 B AT TS HERE

2 SRAHFAEREREGEH CF A

2.1 IR RERENAME [P REEHARTE
PRI T T S I T K28 . Bergquist % ' I
TR AREU =R B (25 (143 HE 1 km, B[]
SYPER 1S min) , AR TR T 9 I A B S
o SRR Bk Eg, ST =
TAUK 2R 28 00 B SR, K 25 A o (RS B 4 T
FEEFDEN EFR 923 %, 95 %CI: 89.7~
94.5), HrEEEE T 2023 AETEAG S IESS, ks
AR B ol 25 AT A R T 31.2 % B, R
AT FRE A IR, R TR,
22 BN E BRSO ARSME s
YL AR O SE AR S g i ik B AL AR
BB KR, Guid Y BRI, B
ARIMA SEAE GRS AR - R AR Lot 5 &
ERE AR . AT R AL F T kS B
BEMLARRAE FRAE S B M LA 3 (AR
PEPEUERG KK 89.3 %), LSTM 48 KA e it e K
AR (TR 22 P AIG 32.5 %), 1T 142 o 245 )
AEA RURE 5 25 [ OCIRAF B (255 [a) i 000 A5 B 4 7t
28.7 %) "', W EIEESE TG 2023 AEBFSE RS, B
AR (N LSTM+ R #2245 ) 7 X sl 22 1 1
R (AUC=0.91) B, FETHE A Al fip B
AN S, DAIESRIG PRI FH A E .

23 HABTHARFNIEREREEZRESH EHiD
AR & B T R G R B TR G R I A
W . Lee 48 ' BFSERWL, X RGAH 1 ML
BRRIEAE . AR R R 12 RS L
JEAE B, 18 ML 2 2] Bk S T8 S A 1 42

I 28 REAGHEFE (AUC=0.89) . 7E2019~20224F
EL PG 5 R AT F v, 12 R 4 T v R 0 1A
82.3 % (95 %CI: 79.5~85.1), JEFHH1 5k i) Fii
AEST o (HMEAER IR, X RS TE SRR 8 55
Hi DX R PRI, LB g e 2023 AR IEAG
o, TR SRR S X N 24 25.6 % P

3 LHEIME RS E A S BB

3.0 #iEEE 2N MR EERE YA & RS mGE
JEIR IR R A PR AR . P L 0 2023 AR R AF
iR R, SEZ85 %X BAFHEE . R
TS T TR AR ARG — R R, T R E A AL
PEINLG O, Jewell 25 12 WEFE R, X FMERREE &2
S BT AR S A R TR 18.7 % (95 %
Cl: 152~22.3), [AlW}, Rl A5 E0E 0 B AR
(BATH H SR80 23.5 T e ) il 2 1R )
Wer R o X — R TR ZE L T UME, Fecchio
A LR A G —BdE AR . S LA L KT
FRARIEA R T LXK, WA LTI R4t
A S R A R e

3.2 ARSI RR SRS Yniss
T B DX FH A7 78 B A 3E PR SR B, 223k
B A R E BRI SRR O B . YT TS R4
T 5 A9 S Bk R AF 455 78 1) b 353 1 1 o Feng
RS B, 2023 4F o~ FE B b X R Y T
BOAL (TR A BRI R 2T %
(95 %CI: 24.3~29.8), I HIX I 15 %03
i (P<0.01), iX—22 5% FEF A A A 4 X
TERRIE A 2 M . AR R S AN g2 /K- 257
TR A 0 2 5 v L A e 2023 AR TEAS 4 A i
— RS, B IX O 2 S BB A B R T
F21.5% (95 %CI: 15.8~27.3) ', %%k —nli,
Murray 55 " $5 H IR RS 2% 2] H AR i D5 22 0 EL A
&, I DA O AL, AR T X )
BARICRIE R 123 %, R RAFIOHE M (e
33 MEMMNFRFDTRMALEE Y
Wil N R GEAFAE R BT LG, BRI T
5 AL ECRANT L FRIT RPN | R 2R N
R, W R4 53R BT 8h Z (A7 £ B 51
PATWE)Z o FP 45 0 2023 A ) 4 [ 1 A
(A5 215 M 4EIX) #8578, 43 %t IX (95 %CI:
39.2~46.8) 1F B W 5 AR 5g S wfma g, o



R PR EE 220 2025 4 8 J1 45 27 545 8 1 MMIC, Aug 2025, Vol 27, No.8

62.3 %5 T ik = HAKBAERE 5], 37.7 %W AT
FENRNTE B, MolinaZe ' Fss gt —4 £, X
ol o4 5 e 07 A I YT S B P ALCRE R R 28.5 %
(P<0.01), J™EEs0 T W RS0 SR o &
XX — I35, Javaid 55 17 & H 0532 L ML R
IR I A e A (] T RO T A
VERLIE I ARG TTAE 20 T, o b X %) B st o 7 26
M43 %IRTF 2 78.6 % (OR=2.15, 95 %CI: 1.82~
2.54), RoE IR EAL YL U e AR R AR T )
SERTA TR TR o

4 RERLSRFEHHEY

4.1 HIERERUNRSEWL A X AL BUERI K
LA E TR T A Ui o Lawrence %5 Y TE
2024 AE BRI AHA T AR, ST AR ESR Y
] 5% 0 U2 G A< 5 AT P S R M TN 1)
CHEIRAT . A R 2023 SR R, L
G —BdE R EME T, B o8 s b B E R T
32.5% (95 %CI: 29.1~35.9), [F]MFAHEIR2E R %
fi£15.8 % (P<0.01) ™, FEHMEM TR, BB
S HRBEAR RS T B R AL 4, T B X
BRI oA R A T R B VR R AL L RET 7
[, Zannou§ " UESE, SRAEIRA: I HELE ] i &
HUOD B L T RCR LT 28.7 %, AR I i A 2R
193 % (95 %CI: 16.2~22.5), HGHE—fid
SBE PR R R R ARAR M, DARELE AR T
EARE

42 BENBERMNMESHRATE AENERY
T 1 i T 22 5 X Sl P A 28 . 4
BRAEZL-AHOGOR” Dy e ss >, @ A 2R
i DX A A R S AR I I RS 24 S R, X
S S VR A R ATl T 24.6 % (95 %CI: 21.3~
28.1) . ZAEARML S =L S BRI
T2 FERIE R ORI DX Bk 0 26 17 S 50
VA, e 2 ST Bl A TEHT AL A R R TR R M
HR ] 45 0 2023 A7 ol B AR B
AN, ZOTE IR RN 27.0 %FEE 123 %
(P<0.01) ', FEisen % 2 W55 R, ZFE T H
AR TR RR AR AE K F (AUC>0.85) ., 2
VO ST A S AP SRR, 2 A R
IR SR 2, SEOURE R Hr L sl s

4.3 DRMBE RN ES SRR Bl2E 0%

N PR ZR 3 A RGBT AT B S R T S T A N
EHARE . ZIERRLL ARG RS -9 1525 13— 191
FEE T & (1K 3 S5 79 N AR (=% 7NN A < e L
SLTHE L LML ARG S RS, BAE
G N N 22 S Ak Y B IR B O 56 RS T B Sh L
il 22 AR E R L SIS R, X Fh A
A i 1 A58 XA B 42 A% R 4 IR 35.2 % (95 % CIL:
31.5~39.1), HSCHEAE TS0 T DORURS: Wi 2] &b
P Josstiiie B IR RENEIT T s AT
FIHRTEIE B, Bt . BRYY . TTBCAE 18 NERITTAY
422 WAL T AT R R 4 2, X Lorenz 5
PR TS EsEERS, H4eRR
AF 5 B I S 1% B T R A 5 AR 1T UMERCR 4 T
28.7 % (P<0.01).

53 2 I AR 2R 1 S B BRI b DX R A
WERHE . Lim % > WBEMR BN, RH =%
TR AL A7 38 DORHAR e B i i AL 5.2 R
FE4RZE 2.8 K, BFRISCRIET:46.3 %, X145 T
RWEMW 55 M- H SR R RE R
el EEA RIS, 89.5 %S 51N
VR RN, R R RAEFT A T BORE 22
D7 T S R 7 BRI, St A
FR e 1k A DX A L R R T R 21.8 %, L
LSRR TR IEAR 34.6 %, WAE TR ECE
AIREE 2 IR S AR i A X R R
S I N7 A R A A EE SRR I 2, JF s ST R IT
f—AEBEARAL BRI, B PR AR 2R 4 iy A
INFETUAEBRAR B0

5 HitERE

TERRRTREAMB B 5T, RBEE Y
AT R IE 2 DD TR 20 AR 8, XL GE B Pk = A
JECHIT T ARAT BP0 ARBFTEIRA B R T RN
MG LR, RERREET 2
Blirl G R BB . BT R, S
A LG L LS 2 > SR TR 8 8 )
Ma MEAILHR T 2R G R IO S v R R R T
PR NHIARGE R, PR R i T
BRI . ARSI = AT e —
Je o AR S UM SR A T ORI B R, 4R TR
ARG BTN AT REE s ORAUAL PUE (S Sy al Ak
G LR, WOREERDE N AE s R

« 35 .



R PRS2 20 2025 4F 8 J1 45 27 45 8 ] MMIC, Aug 2025, Vol 27, No.8

TR RBR R 55 L Y B i i [R) BB B A2, 14
EEAPER AL T AR R o X LETERH g XS
AL A A P R KRS T BT R

10

12

13

15

& % X o

Filho WL, Scheday S, Boenecke J, et al.Climate change, health
and mosquito—borne diseases: trends and Implications to the pacific
region [J] .Int] Environ Res Public Health, 2019, 16 (24): 5114.
Nik Abdull Halim NMH, Dom NC, Dapari R, et al.A systematic
review and meta—analysis of the effects of temperature on the
development and survival of the Aedes mosquito [J] .Front Public
Health, 2022, 10: 1074028.

o ] 9 g TS A A G A% T B AR g8 A B DR
2023 [R] .bAT: PG LG, 2024,

Zhang Y, Li X, Wang H, et al. Impact of extreme rainfall on
mosquito breeding [J] . The Lancet Planetary Health, 2023, 7
(5): e412-e421.

Liu X, Chen L, Wang J, et al.Challenges in vector control under
changing precipitation patterns [J] .Nature Climate Change, 2022,
12 (8): 745-754.
Ware—Gilmore F, Jones MJ, Mejia AJ, et al. Evolution and
adaptation of dengue virus in response to high—temperature passaging
in mosquito cells [J] .Virus Evol, 2025.11 (1): f16.

Brass DP, Cobbold CA, Purse BV, et al.Role of vector phenotypic
plasticity in disease transmission as illustrated by the spread of
dengue virus by Aedes albopictus [J] .Nat Commun, 2024, 15
(1): 7823.

Bergquist R, Luvall JC. Malone JB, The changing risk of vector—
borne diseases: Global satellite remote sensing and geospatial
surveillance at the forefront [J] . Geospat Health, 2021, 16
(2): 234.

Gui H, Gwee S, Koh J, et al. Weather factors associated with
reduced risk of dengue transmission in an urbanized tropical city.
international journal of environmental research and public health,
2021, 19 (1): 339.

Park J, Kim DI, Choi B, et al., Classification and morphological
analysis of vector mosquitoes using deep convolutional neural
networks [J] .Sci Rep, 2020, 10 (1): 1012.

Lee J, Carabali M, Lim JK, et al.Early warning signal for dengue
outhreaks and identification of high risk areas for dengue fever in
Colombia using climate and non—climate datasets [J] .BMC Infect
Dis, 2017, 17 (1): 480.

Jewell CP, Brown RG. Bayesian data assimilation provides rapid
decision support for vector—borne diseases [J] .J R Soc Interface,
2015, 12 (108): 20150367.

Fecchio A, Wells K, Bell JA, et al. Climate variation influences
host specificity in avian malaria parasites [J] .Ecol Lett, 2019, 22
(3): 547-557.

Feng X, Jiang N, Zheng J, et al. Advancing knowledge of One
Health in China: lessons for One Health from China’s dengue control
and prevention programs [J] .Sci One Health, 2024, 3: 100087.
Murray CJ, Vos T, Lozano R, et al.Long—term trends in the global
burden of maternal abortion and related mortality: a systematic

analysis for the Global Burden of Disease Study 2023 [J] .Lancet,

16

20

21

22

23

24

25

26

27

28

29

30

31

2024, 403 (10440): 2133-2161.

Molina—Guzman LP, Gutierrez—Builes LA, Rios—Osorio LA.Models
of spatial analysis for vector-borne diseases studies: A systematic
review [J] Vet World, 2022, 15 (8): 1975-1989.

Javaid M, Sarfraz MS, Aftab MU, et al. WebGIS—based real-time
surveillance and response system for vector—borne infectious diseas—
es [J] .IntJ Environ Res Public Health, 2023, 20 (4): 3740.
Lawrence TJ, Takenaka BP, Garg A, et al.A global examination
of ecological niche modeling to predict emerging infectious diseases :
1244084.
Zannou OM, Ouedraogo AS, Biguezoton AS, et al. Models for

a systematic review [J] .Front Public Health, 2023, 11:

studying the distribution of ticks and tick=borne diseases in animals:
a systematic review and a meta—analysis with a focus on africa [J] .
Pathogens, 2021, 10 (7): 893.
Palaniyandi M. The role of remote sensing and GIS for spatial
prediction of vector-borne diseases transmission: a systematic revi—
ew [J] .J Vector Borne Dis, 2012, 49 (4): 197-204.
Eisen L, Eisen RJ. Using geographic information systems and
decision support systems for the prediction, prevention, and control
of vector—borne diseases [J] .Annu Rev Entomol, 2011, 56: 41-61.
PRI, XN, SRR, A PR AR R A 2 R i A
AMMAE SR (1] B, 2025, 37 (7): 745-750.
Jiang AL, Lee MC, Selvaraj P, et al.lInvestigating the impact of
irrigation on malaria vector larval habitats and transmission using a
hydrology—based model [J] .Geohealth, 2023, 7 (12): €2023G-
€2868G.
Lorenz A, Dhingra R, Chang HH, et al.Inter-model comparison of
the landscape determinants of vector—borne disease: implications for
epidemiological and entomological risk modeling [J] . PLoS One,
2014, 9 (7): €103163.
Lim AY, Jafari Y, Caldwell JM, et al. A systematic review of the
data, methods and environmental covariates used to map Aedes—
borne arbovirus transmission risk [J] .BMC Infect Dis, 2023, 23
(1): 708.
Kamana E, Zhao J, Bai D.Predicting the impact of climate change
on the re—emergence of malaria cases in China using LSTMSeq2Seq
deep learning model: a modelling and prediction analysis study [J] .
BMJ Open, 2022, 12 (3): 53922.
Pley C, Evans M, Lowe R, et al.Digital and technological inno—
vation in vector—borne disease surveillance to predict, detect, and
control climate—driven outbreaks [J] .Lancet Planet Health, 2021,
5 (10): e739-e745.
Reperant LA. Applying the theory of island biogeography to emerging
pathogens: toward predicting the sources of future emerging zoonotic
and vector—borne diseases [J] .Vector Borne Zoonotic Dis, 2010,
10 (2): 105-110.
Bhatia S, Bansal D, Patil S, et al. A Retrospective study of climate
change affecting dengue: evidences, challenges and future direc—
tions [J] .Front Public Health, 2022, 10: 884645.
Charrahy Z, Yaghoobi-Ershadi MR, Shirzadi MR, et al. Climate
change and its effect on the vulnerability to zoonotic cutaneous
leishmaniasis in Tran [J] .Transbound Emerg Dis, 2022, 69 (3):
1506-1520.
Dallas TA, Carlson CJ, Poisot T.Testing predictability of disease
outbreaks with a simple model of pathogen biogeography [J] .R Soc
Open Sci, 2019, 6 (11): 190883.

(e :2025-05-19)



