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Bauer et al 2017 BioScience

Radar aeroecology for diverse stakeholders



How can bird migration forecasting data 
enter into major environmental EU policies

• Flight safety – birds and aircraft overlap in airspace usage, creating 
challenges for aviation safety since the very first human-powered 
flights and providing opportunities for improving air travel 
(including siting of airports or aviation activities more broadly).

• Sensory Pollution – air, noise, light, and chemical pollution from 
anthropogenic activities adversely impacts sensory capabilities of 
many animals; this is especially true for birds and light pollution
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Potential of weather radar networks for flight safety

• Existing hardware organized in networks, 

upgraded in many countries

• Software tools available for automated 

extraction of birds

• Ongoing research to improve target 

detection and data quality

• Online and freely available archive (USA)

• Efforts underway to create European 

network for monitoring bird movement

Saltikoff et al 2019 BAMS 
Global distribution of operational weather radars indicated with 200km bufferDokter et al 2019 Ecography, Lin et al 2019 Methods Ecol. & Evol.

Ansari et al 2018 BAMS, Shamoun-Baranes et al 2014 Mov. Ecol.

https://globam.science www.enram.eu

@globam_net 

Slide from J. Shamoun-Baranes

https://globam.science/
http://www.enram.eu/


Sensory (e.g. Light) Pollution is a serious issue
for nocturnally migrating birds

Eddystone Lantern, 12 October 1901, Marian 
Clark (in W. E. Clark, Studies in Bird Migration)

1893 – The Columbian Exposition, Chicago: 
first all electric World’s Fair, powered by Tesla!

National 9/11 Museum & Memorial 
Tribute in Light, Van Doren et al. 2017



Lights Out Alerts: alert.birdcast.info/lightsout

The US solution to reducing 
sensory pollution employs the 
BirdCast forecast model 
(Van Doren and Horton 2018)

Three, location specific 
prediction classes

High intensity prediction 
produces an ”Alert”



How are data integrated through models 

and data harmonization tools

• Open source analysis tools (bioRad)

• Data standardization (vpts format)

• Van Doren and Horton (2018) - BirdCast

• Indicators – migration metrics, phenology, 

population declines



bioRad
Dokter et al. 2019 
Ecography



Common measures

RCS = 11 cm2 Dokter et al. 2011 J. R. Soc. Interface



vp: vertical profilevp: vertical profile

Data standards
• Supported pvol formats: 

ODIM (Europe), NEXRAD (US), 
Vaisala Iris (e.g. Canada)

• Export vp format of vol2bird: 
ODIM bird profile

• Export vpts format: 
tabular format under discussion

radar file

pvol: polar volume

vp: vertical profile

vpts: vertical 
profile time series



Predicting migration for flight safety warnings

• Migration abundance, flight 
altitude, speed and direction 
from radar as model input

• Atmospheric conditions & 
seasonal phenology as 
predictors 

• Statistical ensemble models to 
forecast migration and provide 
BirdTAMs for military aviation 

Postdoc Bart Kranstauber, PhD Michael Kemp van Gasteren et al 2019, Ecography

See http://www.flysafe-birdtam.eu/
For NL & BE predictions & Western Europe composites

Slide from J. Shamoun-Baranes

http://www.flysafe-birdtam.eu/












Specific opportunities, gaps and challenges 
to improve data streams and workflows

• Unclean/raw data – Shamoun-Baranes et al. 
2021, letter to Science magazine

• Convergence of meteorological and biological 
research for broad application in aviation, 
epidemiology, agriculture, climate change studies



EU and International research & development 
infrastructure and collaboration

• Global infrastructure to support 
research, development and web services 
for diverse interest groups

• Include access to diverse radar datasets
• Include post processing & quality control
• Enable integration of data
• Create long term & continuous archive
• Open access for research

System currently under development at University of Amsterdam 




