
The Influence of Avian Distributions on West Nile Virus 
Infection Rates

Introduction
• The threat of West Nile virus infection 
may be influenced by the diversity and viral 
competence of avian species.
• This project aims to test the validity of the 
GIS model in predicting avian diversity and 
viral competence and to compare 
relationships between avian diversity, avian 
viral competence, and West Nile virus 
infection risk.

Methods
•The Shannon diversity indices and 
community competence indices were 
calculated for each of six locations where 
avian diversity data was collected.
•The Shannon diversity indices and 
community competence indices from data 
collected in the field were compared with 
predictions from the GIS model.
•Shannon diversity indices and community 
competence indices were plotted against 
West Nile virus risk.

Results
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Conclusions
• Data collected from avian surveys suggest 
that the diversity predicted by the GIS model 
is proportional to the true diversity of avian 
species.
•Data analyses regarding the accuracy of GIS 
model predictions of community competence 
are inconclusive.
•Graphical analyses suggest that increased 
diversity of avian species and increased 
community competency both result in an 
amplification effect, increasing the risk of 
West Nile virus. 
•More research into the viral competencies of 
individual avian species is required.

Figure 2. Conducting avian surveys at the 
Helena Regulating Reservoir

Figure 7. Plot of predicted West Nile virus infection risk 
from the GIS model against community competence 
indices at sites that have tested positive for West Nile 
virus.  For the regression, p<0.001 and R² = 0.283.

Figure 6. Plot of predicted West Nile virus infection 
risk against cumulative Shannon diversity indices 
predicted from the GIS model at sites that have 
tested positive for West Nile virus.  For the 
regression, p<0.001 and R² = 0.357.

Figure 9: The Sandhill Crane, Antigone canadensis (left), is a 
poorly competent reservoir for West Nile virus, while the 
Common Grackle, Quiscalus quiscula (right), is a highly 
competent host. 

Cornell Lab of OrnithologyFigure 3. Predicted Shannon diversity indices (SDI) from 
the GIS model plotted against observed Shannon diversity 
indices from field surveys.  For the regression, p=0.002 and 
R² = 0.964.

Figure 4. Plot of GIS-predicted community 
competence Indices (CCI) against observed 
community competence indices. For the regression, 
p=0.231 and R² = 0.333.

Figure 1. Image generated from GIS model displaying 
sites where Culex tarsalis (Cx. tarsalis) were captured 
and sites testing positive for West Nile virus.
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Figure 8. Plot of predicted West Nile virus infection 
risk against GIS-predicted Shannon diversity indices 
excluding virally competent birds at sites that have 
tested positive for West Nile virus.  For the 
regression, p<0.001 and R² = 0.255.

Figure 5. Plot of predicted West Nile virus (WNV) 
infection risk against cumulative Shannon diversity 
indices predicted from the GIS model at sites where 
Cx. tarsalis were collected.  For the regression, 
p<0.001 and R² = 0.270.
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