
Maurice Pitesky

Professor of Cooperative Extension, UC Davis Weill School of Veterinary Medicine, 
Davis, California 

Using Remote Sensing Based Modelling to Make Historic and Daily 
Highly Pathogenic Avian Influenza (HPAI) Risk Models for Individual 
Farms  Farms in Asia

[September 29th 2026]

WOAH Epidemic Intelligence: Event-Based Surveillance for Animal Health in the Asia-Pacific



2Big Picture Summary of Presentation: What happens off farm matters

Conclusion: Risk assessments and biosecurity should not stop at the fence line. 
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American Wigeon

Waterfowl Flyways



4Waterfowl Flyways and HPAI Intermixing Zones (Asia and N American Context)



5Waterfowl Flyways and HPAI Intermixing Zones

• Wild migratory waterfowl carry the 
most AI subtypes and the highest HPAI 
prevalence among wild birds.

• Poultry AIV can be linked in space, 
time, and phylogeny to waterfowl AIV.

• Poultry farms and waterfowl habitat 
often overlap, creating transmission 
pathways.

• Flyways interface during Arctic nesting, 
enabling intercontinental spread.
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Seasonality and Waterfowl Distributions (Australian Example)



7Seasonality of HPAI in the U.S. 



8HPAI in the Americas



9Using both Radar and Telemetry to Predict Waterfowl on the Landscape  

 There are ~160 NEXRAD (Weather Radars) across the USA

 In addition to weather, they can be used to detect flying 

waterfowl.

 We use this information to make daily predictions of waterfowl 

on the landscape in respect to poultry and other livestock 

facilities based on ~28 covariates.
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Leveraging Radar and Telemetry to Prediction Dynamic 
Waterfowl Abundance/Occupancy 

+

+

Waterfowl Abundance Waterfowl Occupancy
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Predictive Model of Waterfowl Roosting 



12Understanding the Relationship Between Waterfowl and HPAI in Space 
and Time  
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Using Radar to ID Waterfowl Movement Near Farms 
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Worldwide distribution map of ground-based weather radar sites (illuminated regions), assuming coverage 
within a radius of 200 km. From Saltikoff et al. (2019).

~1,500 Weather Radar Globally



16Radar Data Specifications

Source Central Weather Administration

Radar Type Doppler / Dual-Pol

Coverage Stations covering poultry-farm regions

Temporal Range Nov 2023 – Dec 2025 (2+ winter seasons)

Resolution Target 250 m spatial (matching WFAN)

Format Rainbow 5 (NEXRAD Level II equivalent)

Funding UC Davis Global Affairs Seed Grant
Candidate radar stations over Taiwan's 

poultry-producing regions.

A3
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Weather Radar in Australia and Locations of Poultry Farms 



18Daily Emails 
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Monthly Reports

Wind Distribution

Windrose (direction and speed) 
Farm #5  
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Telemetry Data
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Conclusion: What happens off farm matters.

Wildlife and Biosecurity Assessments Shouldn’t Stop at the Farm 



24Goal: Collaborating to Build Global Models to Reduce the Risk of HPAI 
Spillover (and other infectious diseases) from Wild Waterfowl to 

Domestic Food Animals

1 Weather radar observations and/or telemetry

2 Detection of large-scale biological movement signals

3 Waterfowl activity estimates

4

5 Ecological context for poultry HPAI risk

• The model estimates when and 
where activity/risk may be higher.

• Output gives farmers and other 
stakeholders context for HPAI risk.

3

Environmental & landscape data integrated

Saltikoff et al. (2019)
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