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West Nile Virus ??7?

e VIrus

— Initial event - Culex
mosquito transmits virus
within avian populations

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




Overview

« US Anaysis

o GIS Visualization: Choropleth Maps
o Statistical Visualization: Micromaps
e Washington, D.C., Analysis

o \Web-based Accessto WNYV Data

e Conclusion
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US Analysis- Summary

e |n 2002
— 4,156 total human cases (284 deaths) in US

— Ecological damage

140 species of birds, reptiles and mammals infected and killed - 100 US
Z0OS reporting cases

e |n 2003:

— 9,862 total human cases (264 deaths) in US
e >> 14,000 horseskilled since 1999
e 1999: 62 cases (7 deaths), 2000: 21 (2), 2001: 66 (1)
o 2004: 2151 cases (68 deaths) by 10/19/04




Gl S Visualization:
Choropleth Maps




West NileVirus Mapsin the News

J Address I@ hittpe vy, cnin,com//SPE CLALS /2004 Awest nile/map. il

inks *

Roll over ye llow states for statistics on human cases and deaths.

Click here to see the spread of West Nile Virus in the United States since 1999

Links ”“ Address I@ http:/ Awestrilemaps. uzgs. govAus_human.html
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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

Wast Nile Virus 2002
Lab-Positive Human Cases
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West Nile Virus 2002

Lab-Positive Human Cases
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From 2003

E Indicates human disease case(s).

I:I Avian, animal, or mosquito infections.

Human West Nile Infection Rate for 2003
{Cases per 100,000)
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West Nile Virus 2003
Lab-Positive Human Cases
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Washington, D.C., Analysis




Washington, D.C., Analysis

Washington, DC by Ward
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West Nile— D.C. Geographic Time Series

” Weekly Mosquito West Nile Positive Rates by Ward in DC for 2002
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Enviro-Climatic Coupling
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Weekly Counts (throughout DC) and Temperatures in 2002

Weekly Avian West Nile Positive Counts in DG for 2002
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Weekly Mosquito West Nile Positive Pool Counts in DCfor 2002
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W eb-based Accessto WNV Data




3 WEST NILE ¥IBUS MICROMAPS
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3 WEST NILE ¥IBUS MICROMAPS
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WNYV in 2004




West Nile Virus 2004 (as of 10/19/04)
Lab-Positive Human Cases
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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 locationsin DC

. Spatial statistical analysistools can be used to
provide an analytical representation of the WNV
DC data
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