
Socio-Demographic Data:
US Census : 5 Var. (Population Density, Urban Population, etc.) 
ACS: 10 Var. (Education, Housing Conditions, etc) 
NLCD: Land Use, Impervious Surfaces

Environmental Data:
MODIS: EVI, NDWI
NLCD: Tree Canopy
PRISM: Temperature, Precipitation

Mosquito Samples: PA DEP
A. albopictus Presence 2001 -2015 
(Location of Traps)

Research Area: 
South-East Pennsylvania Counties: 15
Total Area: 21,874.3 km² Total 
Population: 6,978,996 Ave. Population 
Density: 2,752  

What is MaxEnt?
The MaxEnt (maximum entopy) software package is 
one of the most popular tools for species distribution 
modeling based on environmental site factors1. Previous 
research on species distribution modeling defined 
MaxEnt as a suitable method to predict the presence of 
A. albopictus in Mid-Atlantic region2.
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A. albopictus is one of the main transmitters of the Zika virus. The incidence of A. albopictus seems to be expanding into 
urban areas, making humans its "primary target". Previous analysis showed that environmental conditions such as those of 
South-East Pennsylvania constitute a suitable habitat for this species. However, most of the efforts to model the presence of A. 
albopictus have only considered environmental, remotely-observed data. This research aims to understand the relative 
contribution of socio-economic and environmental factors to predict the distribution of A. albopictus in SE Pennsylvania 
using a MaxEnt algorithm.

Part II: Modeling 

Process:

Conclusion:
Area-based socio-economic variables are important contributors in modeling the species distribution. However, the selection of socio-
economic or environmental variables exclusively has several limitations. The environmental site factors do not incorporate any variations 
caused by humans, whereas area-based socio-economic factors do not allow to evaluate the suitable habitat in terms of climatic conditions. 
The incorporation of environmental as well as socio-economic variables allows the discrimination of areas, which meet different types of 
criteria to be optimal habitat for A. albopictus. 
The socio-environmental model provided additional evidence for the domestication and urbanization of A. albopictus. Moreover, A. 
albopictus seems to expand its habitat into more urbanized areas with high proportion of impervious surfaces. However, warm climatic 
conditions and presence of vegetation cover are additional important elements of habitat suitable for A. albopictus. Present research showed 
that further analysis of A. albopictus distribution should not be limited to climatic factors only, since the proximity to populated areas, and 
socio-economic conditions are major factors for the presence of A. albopictus.   

Sources: 
1: Merow, C., Smith, M.J., Silander, Jr, J.A. (2013):A practical guide to MaxEnt for modeling species’ distributions: what it does, and why inputs and settings matter. 
Ecography 36: 1058–1069; 
2: Rochlin I, Ninivaggi DV, Hutchinson ML, Farajollahi A (2013) Climate Change and Range Expansion of the Asian Tiger Mosquito (Aedes albopictus) in
Northeastern USA: Implications for Public Health Practitioners. PLoS ONE 8(4)
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Model Accuracy Most Important Variables      Percent Contribution           Threshold

Environmental Only      77.8% 24.8% 0.347
14.0% 
8.9% 
7.4%
5.5% 

Socio-Economic Only      74.1% 42.5% 0.428
23.7% 
10.2% 
5.9% 

Final Model with  78.8% 24.4% 0.367
all Variables 8.4% 

8.0% 

(Contribution > 5%)     
Average EVI  
3-Month Average Temperature June-August  
Tree Canopy  
Flow Accumulation 
3-Month Average Precipitation May-July
Imperviousness 
Housing Density 
Percent Urban Population  
Land Cover Type

Imperviousness 
Percent Urban Population  
Temperature October 
Average EVI  5.4% 

Fig. 5: Prediction of Aedes albopictus presence for 2015

Results suggest that A. albopictus presence relies much 
more on complexity of several site factors rather than on 
the climate, vegetation, or on degree of urbanization 
exclusively. The response curves (Fig 4) of the four most 
important variables describe the A. albopictus habitat 
as that of urban character (imperviousness and high 
percent of urban population) (Fig 4a, 4b) with warm 
climatic conditions (Fig 4c) and sparse vegetation cover 
(Fig 4d). While the limitation to either environmental 
or socio-economic factors visually results in 
overprediction of A. albopictus presence, the 
incorporation of combined  sets of variables represents 
an optimized area, a “compromise” which takes into 
consideration all possible constraints caused by natural 
and built/social environments (Fig 5).  

Fig. 4: Variable response curves for the final model 

Fig. 1: Study area

Sampling Location Bias: 
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