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Summary 
Existing U.S military and civilian surveillance and monitoring programs cannot provide the predictive information needed to 
prepare for major outbreaks of WNV other potential arboviral-borne disease threats in the United States. The risks for human 
infections from WNV and other important vector-borne emerging / re-emerging diseases is projected to increase in conjunction 
with current patterns of global climate change. 
 
At least two major human outbreaks of West Nile Virus have occurred in the past 5 years (2012; 2014), with significant impacts on 
public health systems in the United States in the areas in which they have occurred. Near-record number of human cases of 
plague and tularemia, most of which were linked to flea or fly transmission, occurred in the United during 2015.  
 
We have identified a methodology that can be used for the predictive modeling of major outbreaks of West Nile Virus and 
potentially other arboviral disease outbreaks in the United States, using a combination of: 
• Monthly precipitation  anomaly data (NOAA HPRCC) 
• Monthly temperature anomaly data (NOAA HPRCC) 
• West Nile Virus human case data (CDC)  
  
There is clear evidence that major WNV outbreaks are modulated by both precipitation and temperature regimes: 
• Precipitation: high rainfall increases mosquito breeding rates and population densities   
• Temperature:  high summer temperatures increase virus reproduction rates within mosquitoes, and facilitate virus 

transmission from mother-offspring in eggs 
 
Previous work by proposed collaborators Assaf Anyamba and Jason Richardson has shown the potential value of these type of 
modeling analyses for the prediction of major epidemics of Rift Valley Fever in Africa.   
 
 The proposed WNV P+T+ study would demonstrate the broader applicability of these approaches to predictive modeling of 
infectious disease outbreaks, and provide a potential tool for the prediction of impending major empidemics of West Nile Virus 
and other vector-borne diseases in the United States / North America, and other areas of the world. 
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