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Project Objectives
GOALS

Develop an user Interface showing history of North Dakota cases on West Nile Virus and Culex 
Species Type by categorize risk levels
 The interface utilizes multilayered Google Maps developed through Google Fusion Tables

 An understanding of historical data and weather variables is essential for providing sufficient lead time 
to predict WNV occurrence, and for implementing disease control and prevention strategies such as 
spray period and hiring of seasonal mosquito workers.

Develop a Forecasting Model to predict mosquito counts and WNV Incidence using Weather, 
and prior years of mosquito trap count data.

NASA Relevance

 Use Remote sensing, weather data sets, “Better Understand Earth”



Methodology

• Receive data from 
county mosquito 
control, NDDoH

• Integrate Weather 
data

• Organize data to 
useful format

• Clean data etc..

Data Collection
Data Organization

• Easy interactive web 
interface

• Basic analysis

Data Visualization
Analysis

Web Integration

• Decision-making protocols
 hiring of seasonal 

mosquito control units
• public health awareness 

campaigns

Decision Protocol
Management

• Basic statistical 
examination

• Feature selection
• Forecasting 

algorithms
• Accuracy assessment

Analysis and 
Forecasting



Data Collection, Aggregation
Data must be organized to be used and interpreted
 Data comes from many sources in many formats making for a time consuming challenge

Sample trap count data set from ND DoH



Aggregation

Subset large dataset into weekly subsets 
(week 1 subset shown below)



Trap Count Forecasting Model – PLSR



Prediction Results
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WNV Human Cases Binomial Prediction 
Modeling

Using binomial prediction methods, Random Forest, Regression tree, logistic regression

Predict based on meteorological variables and trap count whether WNV will be contracted by a human

Random Forest Prediction confusion matrix results



Risk Maps Website – Google Fusion Tables

WEBSITE

http://engineering.und.edu/electrical/faculty/prakash-ranganathan/wnv/index.html


Future Work
Train student or department to do modeling

Improve Accuracy of Culex tarsalis trap count 
model

Continued development and accuracy 
improvement of human WNV contraction model
 Further analysis of Minimum Infection Rate (MIR) 

data

 Vector Index (VI)

Extend the scope of prediction models to all 
counties

Collection and addition of key weather variables 
to website analysis interface
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Planning to submit new additional findings to “Journal of Entomology”

Publications


