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1. Background

— Climate change issues



1. Background
— Climate change impact on infectious disease

• Climate constrains the range of infectious disease, while weather 
affects the timing and intensity of outbreaks     — Epstein 2001

Influence disease

transmission can be

exceedingly hard to

track, climate is one

thing you can actually

measure.

— Thompson 2010



2. WNv Surveillance program in southern Ontario 

Human infection WNv cases in southern Ontario

(2002 case, from PHAC)



• Mosquito Surveillance : Captured by CDC light trap, identified 
and WNv tested by microbiology Lab

• Dead Bird Surveillance : Telephone calls reporting dead bird, 
WNv tested by Canadian Cooperative Wildlife Health Centre 
(CCWHC) located in Guelph, Ontario

• Human Case Surveillance : All probable or confirmed cases 
identified by hospitals and physicians are reported to the 
Public Health department, WNv tested by MOH Central Public 
Health Laboratory in Toronto

• Weather data : Daily mean temperature and precipitation 
recorded at weather station

2. WNv Surveillance and weather data



2. WNv Surveillance and data

Mosquito traps and weather station in Peel Region



3. Statistical Modeling
— Gamma-GLM for regional mosquito count
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ρ is mosquito count,

βα , are distribution parameters for gamma distribution,

ppmddm, are temperature and precipitation indices as 

covariates to mosquito count.

Wang, J., N.H. Ogden, and H. Zhu, The Impact of Weather Conditions 

on Culex Pipiens and Culex Restuans Mosquito Abundance — A Case 

Study in Peel Region. Submitted to Journal of Medical Entomology, 

2010.



3. Statistical Modeling 
— Result

The mosquito population time series is good for 

dynamical modeling



4. Dynamical Modeling 
— Delayed mosquito population model



4. Dynamical Modeling
— Definition of parameters



4. Dynamical Modeling
— Dynamical and statistical model simulation



4. Dynamical Modeling
— simulation for mosquito population at individual trap
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