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What to do with track data?

www.movebank.org



Environmental- Data Automated 
Track-Annotation System

Env-DATA

Dodge et al 2013, Movement Ecology



ASTER ASTGTM2 Global 30-m DEM topography NASA Land Processes Distributed Active Archive Center 
https://lpdaac.usgs.gov/dataset_discovery/aster/aster_product
s_table

-

ECMWF Global Atmospheric Reanalysis weather, atmosphere, hydrology European Centre for Medium-Range Weather Forecasts
http://apps.ecmwf.int/datasets

1979–present

ETOPO1 1-arc-minute Global Relief Model topography, bathymetry NOAA National Geophysical Data Center -

Global Precipitation Measurement (GPM) 
and Tropical Rainfall Measuring Mission 
(TRMM)

precipitation NASA Goddard Space Flight Center
https://storm.pps.eosdis.nasa.gov/storm/

1997–present

GlobCover land cover, land use European Space Agency
http://dup.esrin.esa.it/page_globcover.php

2009

MODIS Land surface temperature, vegetation, 
land cover, fire, 
evapotranspiration

NASA Land Processes Distributed Active Archive Center
https://lpdaac.usgs.gov/dataset_discovery/modis/modis_produ
cts_table

2002–present

MODIS Ocean SST, chlorophyll, PIC, POC NASA Goddard Space Flight Center Ocean Biology Processing 
Group
http://oceandata.sci.gsfc.nasa.gov

2002–present

MODIS Snow snow cover National Snow and Ice Data Center
https://n5eil01u.ecs.nsidc.org

2002–present

Movebank Derived Variables orographic and thermal uplift Movebank
movebank.org

1979–present

NASA Distance to the Nearest Coast distance to coast NASA Ocean Biology Processing Group
https://oceancolor.gsfc.nasa.gov/docs/distfromcoast/

-

SEDAC Human Population Density population NASA Socioeconomic Data and Applications Center (SEDAC)
http://sedac.ciesin.columbia.edu/data/collection/gpw-
v3/sets/browse

1990–2000

NCEP North American Regional Reanalysis 
(NARR)

weather, atmosphere, hydrology NCAR/UCAR Research Data Archive
http://rda.ucar.edu/datasets/ds608.0

1979–present

NOAA Global Climate Indexes climate teleconnection patterns, 
indexes and anomalies

NOAA National Weather Service Climate Prediction Center
http://www.cpc.ncep.noaa.gov

1950–present

Oregon State Ocean Productivity 
Reanalysis

ocean net primary productivity Oregon State University
http://orca.science.oregonstate.edu/data

2002–2015

Ocean Surface Current Analysis Real-time 
(OSCAR)

ocean surface currents Earth and Space Research
http://podaac.jpl.nasa.gov

1992–present

S-NPP VIIRS Land reflectance, other products will be 
added once available from NASA

NASA Land Processes Distributed Active Archive Center
https://lpdaac.usgs.gov/dataset_discovery/viirs/viirs_products_
table

2012–present

S-NPP VIIRS Ocean SST, chlorophyll, PIC, POC NASA Goddard Space Flight Center Ocean Biology Processing 
Group
https://oceandata.sci.gsfc.nasa.gov

2012–present

SRTM 90-m DEM topography CGIAR Consortium for Spatial Information
http://srtm.csi.cgiar.org/

-



Reanalysis 
Datasets

OSCAR Ocean Currents
NASA Daymet
NCEP
NARR
ECMWF ERA5

https://gifer.com

https://gifer.com/


Flying into thin air –
Griffon vultures crossing the Himalaya Mountains 

Sherub et al (2016), Biology Letters



New insight on flight 
strategy

Thermalling circle radius

Air speed
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TE 2014: Animals on the move: Remotely based determination of key drivers 
influencing movements and habitat selection of highly mobile fauna throughout the 
ABoVE study domain
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Gil Bohrer, Ohio State University
Jan Eitel, University of Idaho
Mark Hebblewhite, University of Montana
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Lee Vierling, University of Idaho
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Libby Ehlers, University of Montana
Scott LaPoint, Lamont-Doherty Earth Observatory, Columbia Univ.
Peter Mahoney, University of Washington
Arjan Meddens, Washington State University
Student-Graduate(s)
Miriam Handler, Ohio State University
Jyoti Jennewein, University of Idaho
Ruth Oliver, Columbia University
Eric Palm, University of Montana
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Oliver et al 2020, Env. Res. LettersNicole Kirkun’s Space Robin

Space Robins

Long term trends in spring migration 
phenology



Space Robins

Environment and demography 
drive migration timing and rate

Oliver et al 2020, Env. Res. Letters



Arctic Animal 
Movement Archive

Davidson et al 2020, Science



Roughly

2M occurrences
8000 individuals 
90 species
220 Studies



Constantly 
updating



Why Archive?
Standard quality control procedures
Common access point
Uniform metadata
Uniform data access protocols (GUI, API)
Data safety
Data Discoverability, persistence 
Data sharing



Collaboration!



Large-scale analysis:

Caribou parturition phenology





Long-term analysis:

Golden eagle migration 
phenology





Multi-species analysis:

Environmental drivers of 
movement rates



Technology development: Tag-based measurements

R-Move-Windspeed (Weinzierl et al. 2016 Ecology & Evolution)



Tag temperatures vs Reanalysis



Coming soon to a migration corridor near you

NASA Ecological 
Forecasting
Y2Y connectivity 
project
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