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Global Annual Mean Temperatures

Aversi-Ferreira et al. 2014

The geographic distribution of mosquito-borne disease Is
highly correlated W|th temperature
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The issue of scale-mismatch

150 mi
resolution

12 mi
resolution

Photo Credit: Univ. of Alaska - Fairbanks

(limate data is often recorded at 3
coarser scale than mosquitoes
experience...

Leading to incorrect predictions of
disease risk



Mosquitoes require an even finer scale

Tl i

Land Surface Temperatures in Atlanta, GA

* Developed [andscapes have a wide range of
climates, termed microclimates

e Current predictions of vector borne disease focus
on a much coarser scale, ignoring the
heterogeneity of the landscape

How is mosquito-borne disease risk impacted by
fine-scale changes in microclimate across 3
heterogeneous landscape (e.g. a city)?



Temperature and Mosquito Traits

Daily survival probability Mosquito development rate
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How does urban microclimate impact the mosquito traits
that vectorial capacity depends on?

Do these changes in traits ultimately lead to changes in
mosquito-borne disease risk across human-modified
[andscapes?




How does urban microclimate impac
that vectorial capacity de

' the mosquito traits
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Do these changes in traits ultimately lead to changes in
mosquito-borne disease risk across human-modified
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Experimental Design

Rural

Suburban

Urban

http://narsal.uga.edu/glut/data-stats/georgia-impervious-surface-trends



EXperi meﬂta‘ DeSi gﬂ COﬂJ[, Offered dengue infectious blood meal
to Ae. albopictusaged 4-6 days old

At each 30 x 30 m site:

100 15tinstar Ae. albopictus larvae

.y
[ 2 ¥
----
st Yy
e® .

1 L leaf infusion

X4

Tested mosquitoes for dengue infection and
infectiousness 14 and 21 days post infection (dpi) &
measured wing length —

| © UnDark




Average Temperatures
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Although not significant, there were several
trends...

» Mosquitoes emerged earlier and at 3
faster rate in urban land classes

» Fewer larvae emerged in urban [and
classes than in rural or suburban

Female Emergence
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Wing Length (mm)
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Wing Length (mm)

Female Wing Length

3.0 - - » Mosquitoes in urban sites were significantly larger
. » There was a wider range of mosquitoes from rural
25 sites than others
iy ® Why the unexpected results?
22 - » (Only a subsample (n=60) of ~200 females per
site
2.0
18 — » These mosquitoes were ones that survived
_— S dengue infection, and smaller mosquitoes may

Land Class not have survived to the sample time point



Mosquito Infections (Body)

» Mosquitoes sampled at 21 days were
significantly more likely to be infected than
those at 14 days

» Urban sites had the lowest infection rates
» Perhaps due to the larger body size

» Suburban mosquitoes were slightly more
likely to be infected than rural

% Infected

0.6 — 14 dpi

B 21 dpi

0 - 1

0.4 1

0.3

0.2 -

01 - |

0.0 —

Rural Suburban Urban

Land Class



Mosquito Infectiousness (Saliva)

» No clear trend in infectious mosquitoes

» Lower numbers of infectious
mosquitoes vs. infected mosquitoes

(body)

» Between 0 - 25% infectious rates by
site
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Implications for Disease Risk

Lower larval emergence rates

Higher fecundity rates

2hpo— U
VC = ma“be No change in infectious mosquitoes

N u

Higher [arval mortality

Next step: (alculate vectorial capacity for each site using these parameters we measured in the field



Complementary WorR

» Currently conducting the fall trial of this experiment
» Bi-weekly adult sampling

» | arval habitat sampling

» |ncorporate field-derived data into a spatial and
temporal model of mosquito-borne disease risk
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