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West Nile Virus ???

• Virus
– Initial event - Culex

mosquito transmits virus
within avian populations

– Bridging Aedes albopictus
transmits virus from birds
to animals and humans



Overview

• US  Analysis
• GIS Visualization: Choropleth Maps
• Statistical Visualization: Micromaps
• Washington, D.C., Analysis
• Web-based Access to WNV Data
• Conclusion



US Analysis - Summary

• In 2002
– 4,156 total human cases (284 deaths) in US
– Ecological damage

• 140 species of birds, reptiles and mammals infected and killed - 100 US
zoos reporting cases

• In 2003:
– 9,862 total human cases (264 deaths) in US

• >> 14,000 horses killed since 1999
• 1999: 62 cases (7 deaths), 2000: 21 (2), 2001: 66 (1)
• 2004: 2151 cases (68 deaths) by 10/19/04



GIS Visualization:
Choropleth Maps



West Nile Virus Maps in the News



US Analysis



Statistical Visualization:
Micromaps



Micromaps

• Link of row-labeled univariate (or multivariate)
statistical summaries to corresponding
geographical region

• Focus on statistical display and not on maps



Usage of Micromaps

• First presented at 1996 American Statistical Association’s
annual meeting (Olsen, Carr, Courbois, Pierson)

• EPA: Cumulative Exposure Project (1998/1999 - intended)

• USDA-NASS: Agricultural Census (9/1999)

• NCI: Cancer Data (4/2003)



From 2002 CDC Web Page to Micromaps



From 2003 CDC Web Page to Micromaps



Washington, D.C., Analysis



Washington, D.C., Analysis



West Nile – D.C. Geographic Time Series



Enviro-Climatic Coupling

• Prior precipitation regime
conducive to hydration and
hatching of mosquito eggs

• Transmission competency
(26° to 30°C) - indicative of
higher efficiency of mosquito
to transmit the virus

• Positive mosquito and human
cases seen previously to occur
within this time frame



Temporal Development



Web-based Access to WNV Data



http://webcat.gis.usu.edu:8080/index.html







WNV in 2004





Concluding Remarks

• WNV, as an example of a vector-borne
pathogen, is a spatially and temporally complex
phenomenon, but can be

– Described well &
– Summarized, using visualization techniques



Ongoing Work

• Linking of West Nile Micromap Server with
USU Climate Data Base

• Assessment of spatially adjusted WNV-positive
human, avian, and mosquito locations in DC

• Spatial statistical analysis tools can be used to
provide an analytical representation of the WNV
DC data
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Questions ???


