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Disease transmission is directly tied to the spatial distribution of disease 

vectors. The distribution of Aedes aegypti in the United States has 

diminished since the introduction of Aedes albopictus in the 1980s; however, 

Ae. aegypti persists in some urban areas, particularly in south Florida. We 

studied the spatial patterning of Ae. aegypti at a fine landscape scale by 

comparing the distribution of Ae. aegypti in Palm Beach County, Florida from 

2006-7 to the distribution from 2013, taking into account microclimate and 

land cover. 

We found landscape and microclimate factors help explain the distribution of 

the two mosquitoes with evidence for a local range shift of Ae. aegypti. This 

local change in distribution may have implications for shifts on a much 

broader scale, with concomitant changes in risk of disease transmission.

Sampling Methods
We collected mosquito eggs at sites previously sampled in 2006 and 20073 (Fig. 1). Sites 

were located along 6 latitudinal transects that followed a coastal+urban to inland+rural

gradient. Sites were located at 0, 1, 3, 8, & 15 km from the coast.

We placed 3 oviposition traps at each site and serviced traps on a weekly basis for 6 weeks 

(Fig. 2). iButton data loggers recorded temperature and RH for at least 3 weeks at every site.

Eggs were reared from one positive trap per site per week (Fig. 3); up to 30 eggs were reared 

from a single trap. Mosquitoes were identified to species at the pupal stage. 

Landscape Digitization
We classified land cover within 100 m of each site using Esri ArcMap 10.2.2 for years high 

resolution orthoimagery was available: 2006 and 2013. Polygons were drawn over 

orthoimagery (0.15-0.5 m resolution) and categorized as: bare ground, building, coarse or 

fine vegetation, freshwater, saltwater, pool, or pavement. 

Statistics
Using JMP 11.2, linear regressions related abundance, landscape, and climate to distance. 

The proportion of Ae. aegypti for each year was compared using a Wilcoxon Signed Rank 

test, and an ANOVA and Tukey’s HSD test.

Figure 2. Oviposition trap in field. Oviposition 

traps were lined with paper and baited with 5 

g/L unsterile oak leaf infusion. An ibutton was 

affixed to the bottom of one trap per site. 

Aedes aegypti is responsible for recent dengue outbreaks in the U.S. and 

is the most important vector for the emerging chikungunya virus. 1

Although once widespread, Aedes aegypti declined in the U.S. after the 

invasion of Aedes albopictus in the 1980s.2

Aedes aegypti persists however, mostly restricted to urban enclaves.2,3 

Habitat segregation can explain this persistence, as Ae. aegypti thrives in 

dry, hot urban areas compared to Ae. albopictus.4

Aedes aegypti persistence is troublesome because its suitable habitat is 

expected to double or triple within the next 50 years due to increasing 

urban sprawl and climate change.5

Landscape, climate, and/or adaptive change have the potential to allow  
the expansion of Ae. aegypti distributions.

Objective: To compare 2006, 2007, and 2013 Aedes aegypti 

distributions, taking into account landscape and microclimate.

For all years, linear regressions show            

Ae. aegypti abundance was negatively 

correlated with distance from the coast;         

Ae. albopictus was positively correlated (Fig. 4)

A Wilcoxon Signed Rank test showed a 

significant increase in the proportion of          

Ae. aegypti at 8 km in 2013 compared to 2006 

and 2007, and a non-significant negative trend 

at 1 km from 2007 to 2013 (Table 1).

The proportion of Ae. aegypti increased at 8 km, 

possibly indicating a recent increase in spatial 

distribution (Fig. 5). Further analyses will 

examine relationships between climate, 

landscape, and Ae. aegypti distributions.

Currently these and additional data are being 

analyzed on a broader scale in a more rigorous 

landscape analysis, and an ongoing population 

genetic study will measure gene flow and 

characterize the population structure of 

Ae. aegypti in the southeastern U.S. 

Figure 3. Aedes rearing containers. Eggs and larvae 

were reared in 200 mL tap water, 100 mL unsterile oak 

leaf infusion, 0.03 g Brewer’s yeast, and 0.03 g 

powdered egg yolk or Bacto TC lactalbumin. Insert 

shows upclose view of a rearing container.

Figure 1. Collection sites in Palm Beach County, Florida. Sites are represented by yellow circles and 

are shown within the state of Florida and at a closer view. Green areas represent vegetative cover, 

and grey areas represent urban cover. Base map data was obtained from the Florida Cooperative 

Land Cover Map and re-symbolized (Florida Fish and Wildlife Conservation Commission and Florida 

Natural Areas Inventory. 2014. Cooperative Land Cover version3.0 Vector. Tallahassee, FL).

Mean proportion of Ae. aegypti by 

year and distance from the coast

Figure 5.  Mean proportion Ae. aegypti in 2006, 2007, and 

2013. Blue bars represent 2006, green represents 2007, and 

yellow represents 2013. Each error bar is constructed using 1 

standard error from the mean. Abundance at 8 km is higher in 

2013 than in 2006 and 2007 (corrected p=0.0413, corrected 

p=0.0212, respectively, ANOVA and Tukey’s HSD).
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Table 1. Results from Wilcoxon Signed Rank test, showing sample size (N), test statistic (S), and significance         

(ns = not significant) of paired comparisons (by site) of percent Ae. aegypti  at different distances from the coast. 

Significance was assessed with a two-tailed alpha of 0.05. Tied percent Ae. aegypti in different years were not 

ranked. The only significant comparisons are between 2013 versus 2006 and 2007 at 8 km inland. Every site at 8 km 

inland had a higher percentage of Ae. aegypti  in 2013 than in 2006 or 2007. 

Comparison

Distance from Coast 2006 v 2007 2006 v 2013 2007 v 2013

0 N= 6, S=2.5, ns N=6, S=5.5, ns N=3, S=0, ns

1 N=5, S=4.5, ns N=5, S=-0.5, ns N=5, S=-7.5, p<0.10

3 N=6, S=0.5, ns N=6, S=4.5, ns N=6, S=1.5, ns

8 N=5, S=-2.5, ns N=6, S=10.5, p<0.05 N=6, S=10.5, p<0.05

15 N=6, S=-0.5, ns N=6, S=6.5, ns N=5, S=1.5, ns

Proportion Ae. aegypti and Ae. albopictus across landscape & time

Figure 4.  Proportion of Ae. aegypti and Ae. albopictus in 2006, 2007, and 2013. Each 

pie chart represents a collection site. Yellow represents Ae. aegypti and blue represents 

Ae. albopictus. Avg daily temperature decreased and avg daily RH increased with 

distance from the coast. At 15 km, temperature was lower in 2013 than in 2006 

(p=0.0139); no other changes in microclimate were significant. At 15 km, bare ground 

decreased from 2006 to 2013 (p < 0.05); no other changes in land cover were significant.
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