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Can we forecast migratory movements? 

1.8 million page views
466k users2021



…and altitude, pressure, relative humidity, longitude, latitude, date, cloud, and visibility.

Air temperature North/South wind East/West wind

Radar data 
quantifying bird  

migration
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Radar training data 

Learn associations

Migration forecast

New data
Global Forecast System 

(GFS)



April 26, 2016

Migration forecast

Migration 
intensity

more birds

fewer birds

Consistent performance across years, 
explaining ~78% of variance 



Continental Estimates
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April 26, 2016

Migration forecast

Migration 
intensity

more birds

fewer birds

• Lack spatial predictors
• Landcover
• NDVI
• Light pollution

• Overly smooth spatial 
predictions 
• Model trained on 143 

points…but millions 
are possible
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New modeling approach



• 1,287 points 
sampled 

• March 1 to 
November 15 

• 2012-2021
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Scenarios

Atmospheric predictors Terrestrial predictors Spatially distant predictors



Results

0.54 0.56 0.58 0.60 0.62 0.64 0.66 0.68

R2 = 1 -
Residual sum of squares

Total sum of squares

Model Performance (R2)

Scenario 1 Scenario 2 

+

Scenario 3 

+

Scenario 5 

+

SCN 1 SCN 2 SCN 4 

SCN 5 

Scenario 4 

+

SCN 3

(30 predictors) (41 predictors) (71 predictors) (137 predictors) (167 predictors)



NEXRAD Reflectivity

Reflectivity (dBZ)
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35

-22

7



BirdCast Prediction (v1.0, ~55km)

Migrant volume 
density (cm2km-3)

Night of April 26th, 2020

Migrant density 
(cm2km-2)

BirdCast Prediction (v2.0, ~3km)
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