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West Nile

West Nile: Inflammation of 
the brain
First North American Case: 
1999 New York, and is a 
seasonal epidemic
West Nile is spread through 
the bite of an infected 
mosquito, having fed on an 
infected bird.
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Is it getting warm in here?

2007 was the fifth warmest year for the world, 
and the tenth warmest year for the United 
States (NOAAnews)

Mosquitos

Accurate mapping of the spatial distribution of 
mosquito breeding habitats is essential for cost-
effective deployment of control practices (Zou etal 2006)

Objective of this study is:

To assess potential larval habitats of Culex
tarsalis (Mosquito) of the Pacific Northwest  in 
an effort to establish a basis for predicting the 
risk of exposure to West Nile Virus. (WNV)
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More about mosquitos…

Mosquitoes of the genus Culex are the 
dominate disease vector and transmitter of 
West Nile Virus (Zou etal 2006).

Cx. tarsalis
– Small standing water species
– Females attracted to water with high organic  matter
– Require very little disturbance from either waver or 

flow for development
– In natural environments, often located at edges if 

small water bodies (Zou et all 2006)

Method: Looking for mosquito 
habitat

Large water bodies of 4 ha [10 acres]  are 
exposed to wind and wave action
Running water as river or streams are not 
suitable for larval development
Open water are unsuitable for larval and pupae 
are vulnerable to predation
Nutrition concentrations of large water and 
running steams are must lower than pond 
edges and small standing water (Zou et all 2006)
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Project Study Reach

Oregon, Washington, Idaho
– The “Western” U.S.    2007

Data Sources

Center for Disease Control and Prevention
– Infection data: U.S. 2007 (collective)

Human infections
Dead bird infections
Mosquito infections
Sentinel infections
Veterinary infections

Penn State
– State and stream layers
– Vegetation layers
– Digital Elevation Model
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To bring it all together, 
these wonderful tools and methods:

Excel formatting
ArcGIS table joining
Landcover reclassify
DEM reclassify
Waterbodies Clip by County
Identity
Summary Statistics
Union
Statistical Clustering Analysis

Statistical Analysis

Method:
– Does the clustering of the land cover type 

suitable for mosquito development 
significantly influence the development of 
West Nile infection rates, statistically?

Approach:
– Explore the correlation between infections, stream 

lengths (mosquito habitat), and population
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Total Infections for 2007

32942124615871Study Area Total

1090001Washington

1381712282655Oregon

1811601813215Idaho

TotalVeterinarySentinelMosquitoHumanDead Bird2007 Infections

Dead Bird Infections
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2007 Human Infections

2007 Mosquito Infections
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2007 Sentinel Infections

2007 Veterinary Infections



9

DEM:
Slope 1-5%

Legend
0 - 1.670101689

1.67010169 - 4.342264392

4.342264393 - 7.682467771

7.682467772 - 11.02267115

11.02267116 - 14.36287453

14.36287454 - 18.03709825

18.03709826 - 22.37936264

22.37936265 - 28.05770838

28.05770839 - 51.77315237

51.77315238 - 85.17518616

Stream Length:

Increasing 
darkness relates 
to increasing  
amount of 
streams of 
proper width and 
type for 
mosquito 
development
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West Nile Clustering Results
(Moran’s I)

random-0.51-0.04Veterinary

random1.11-0.01Sentinel

5% likelihood that this clustered pattern is the result of random chance2.040.02Mosquito

5-10% liklihood that this clustered pattern is the result of random chance1.820.03Human

random0.19-0.02Dead Bird

Interpretation- Clustering due to:Z Score
Moran's
IndexInfection

Interpreting Correlation Results

How the function is derived:

Values range between 
-1    random +1
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Dead Bird & Stream Length 
Correlation Results
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Human & Population Density 
Correlation Results
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Mosquito & Stream Length 
Correlation Results
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Sentinel & Stream Length 
Correlation Results
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Veterinary & Stream Length 
Correlation Results
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Human Infections & Density of 
Streams

R2 = 0.1219
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Dead Bird Infections & Density of 
Streams

R2 = 5E-05
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Veterinary Infections & Density of 
Streams

R2 = 0.0358
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Mosquito Infections and Density of 
Streams

R2 = 0.0136
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Human Infections & Population 
Density

R2 = 0.0405
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Reflections

How does this analysis relate to previous 
years?
Source of error (of many): Collection of 
infections, voluntary basis only and 
related to population and size of each 
county
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Questions

WHAT DO YOU THINK?

THE END


