LR F R IRBETAT 22 % | (TCCIP)
A% 3 4§
2017/01/17

a¥+§$$¢£v4
.\—J—-r/

ﬂR;Zs*“ BT
W m 2 fi' j‘;{ﬁ—lﬁ F’ ou
21 & o ~ALE

Emaﬂ p(,@tﬁaﬂ_c'cu _édg tw




LA EEAF  -RFARrRXITBPRPLHEY

22 B R PR R

Aedes luteocephalus (West Africa) Aedes aegypti subsp. aegypti (tropics)
Aedes furcifer (West Africa) Aedes albopictus (tropics)
Aedes niveus spp. (Southeast Asia) Aedes polynesiensis (Polynesia)

TOT

Aedes furcifer (West Africa)
Aedes albépictus (Southeast Asia) ) N

£757

e ( 4

E?nliél}:m\ —> ‘ ‘l "a A_.J

Sylvatic cycle Rural areas Human cycle

Figure 1 | The transmission cycles of dengue virus. The sylvatic origins of dengue virus, and the ‘zone of emergence’,
where sylvatic cycles contact human populations in rural areas of West Africa and Southeast Asia. In addition, dengue
virus can persist in mosquito populations by transovarial transmission (TOT), in which virus-infected mosquitoes transfer
the virus to their eggs (this has been shown to occur in some species but not in all).

Nature Reviews Microbiology 9, 2011
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Figure 1. Diagram of biophysical influences on DENV ecology showing the interactions between climate
variables, vectors, and the virus. Numbers identify relationships between variables. Habitat availability
for mosquito larvae is influenced by temperature through evaporation and transpiration (7) and incoming
precipitation (2). Temperature is a major regulator of mosquito development (3), viral replication within
infected mosquitoes (4), mosquito survival (5), and the reproductive behavior of mosquitoes (6). Habitat
availability is required for immature mosquito survival (7) and reproduction of adult mosquitoes (8). Faster
mosquito development and increased survival will accelerate mosquito reproduction (9and 70). Increased
mosquito reproduction enhances the likelihood of transmission by increasing the number of blood feed-
ings (17), whereas faster viral replication increases transmission by shortening the extrinsic incubation
period (72). Last, increased survival of the adult mosquito increases the amount of viral replication (13).

Morin, EHP.121, 2013 4
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Aedes aegypti

Potential geographic distribution patterns of a. _Ae. aegypti and b. Ae. albopictus in 2050 under a moderate
emissions scenario. Campell et al., 2015

e Geographic ex-pansion was projected in eastern North America, farther south in South
America, northward in southern Europe, more broadly in Central Africa, more broadly
in East Asia, and across northern and eastern Australia
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Higher temperature and urbanization affect the spatial patterns of
dengue fever transmission in subtropical Taiwan
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A Cumulative
. Table 4 -0ccurrence of dengue fever and population in
v incidence durmg the townships at different risk levels
1998-2002 estimated Risk level
by estimated by Low Moderate High
USil’lg Spatial Numbers of township 120 190 48
. » 1 B Population at nsk 3,356,593 14,877,924 3,966,173
emplrlca ayes Indigenous case numbers from 1998 to 2002
Smoothing method Case number (%) 17 (03%) 227 (37%) 5898 (9600/3)
Indigenous case numbers from 2003 to 2006
Case number (%) 22 (1.3%) 149 (8.5%) 1587 (90.3%)
; Demographic data forecasted by increasing 1 °C across the year
W’ Numbers of township 69 203 26
u et al" 2009 i r‘?tr Population at nisk 1,662,066 12,790,356 7,748,267
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Table 3 - Adjusted odds ratio examined by multiple
logistic regressions after controlling for climatic and
non-climatic parameters
Parameters Odds ratio (95% C.L.)
With 211 months higher than 18 °C 168.6431(47.851, 1079.938)
Urbanization (PCA1>median) 31875 (1.784) 8.770)
. Area under curve (ROC) 0,925
P
o Risk map of dengue fever transmission based
on temperature and utbafization between
* 1998and 2002 %
e £
[ Mosers =
.o 3 .
: e
Risk level o U 5
Low Moderate High
Numbers of township 120 190 48
Population at risk 2 3,356,593 14,877,924 3,966,173
Demographic data forecasted by IPCC-AR4 alb ensemble P
Numbers of township 78 198 82 :
Risk levels
Population at risk © 2,278,997 11,538,434 9,468,469 o |
. ! o3
b IPCC-AR4 alb ensemble ( Data from NCDR) .

¢ 2020 Population data (Data from NCDR)

Risk map of dengue fever transmission estimated by using average monthl
2017/4/5 perature in IPCC-AR4 alb ensemble ( Data from NCDR) 11
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Dengue is estimated to infect close to 400 million people and cause 250,000 ~ 500,000 cases of
severe dengue annually, leading to hundreds of thousands of hospitalizations, countless hours of
lost productivity, and approximately 20,000 deaths per year.

The global distribution and burden of dengue, Nature, 2013, 25(496).
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