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Born Digital Biodiversity
observations, photographs, camera traps, tracking

• 6.3 Billion Locations
• Growing 6M/day

Movebank – Tracking 
Data

• Mostly now born digital
• Mammals 80% (last 5 

years 99%)
• Birds 99%

GBIF – 2.3B records



ANIMAL TRACKING DATA







Data Owners Control 
Access

•You don’t have to share data, but if you want to, 
we make it easy



Motivation: How can we make the insights of wildlife data easier to access? 

Conservation Action
Politicians & 
ManagersRaw Data

Insights 
from DataWildlife



• Apps: small analysis tools with customizable settings
• Workflows: combinations of multiple apps
• Any programmer can make an app
• Workflows and apps are published, citable, and sharable



Room to Roam:
Yellowstone to Yukon 
Wildlife Movements

https://ceg.osu.edu/Y2Y_Room2Roam

Y2Y partners

Development partners

Hebblewhite et al. (2022)

Extended Room2Roam region



Room2Roam goals

https://ceg.osu.edu/Y2Y_Room2Roam

1. Build an archive of wildlife 
tracking data in the Y2Y.



Room2Roam goals
1. Build an archive of wildlife 

tracking data in the Y2Y.

2. Identify analysis needs in the 
region.
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Room2Roam goals
1. Build an archive of wildlife tracking data in the Y2Y.

2. Identify analysis needs in the region.

3. Develop open and shared tools to meet these needs.



moveapps.org

Build repeatable workflows out of user-contributed analysis Apps.

Kölzsch et al. (2022) Movement Ecol.

Download Prepare Classify Map

Golden eagles (Smith 2019)



moveapps.org Kölzsch et al. (2022) Movement Ecol.

•No-code analysis

•Open App 
development

•R & Python

•Cite and share
GitHub

Citation

App Description



moveapps.org Kölzsch et al. (2022) Movement Ecol.

•No-code analysis

•Open App 
development

•R & Python

•Cite and share

•Cloud computing, 
real time
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Case study: Ungulate calving behavior



Assess sampling.

Boreal caribou monitoring data

Get data.

NEED: Identify calving events

Reduce to females and calving period. Run calving analysis.

Movement speed Location Displacement

Longitude



Validating this season with aerial 
surveys
Hope its last year of these flights



Get data Prepare AnalyzeVisualizeAnalyze

NEED: Assess impacts of roads and linear infrastructure 

Failed Cross 
“bounce”

Road 
Crossings



Get data Assess Prepare Analyze

Jacob W. Frank Data from Hebblewhite & Merrill (2008)

Adapted from Clapp et al. (2021)

Radius for cluster search

Time window for cluster formation

Minimal locations used for clustering

Chatterjee et al. (2023)

Need: Identify carcass sites. 



Get data Assess Prepare Analyze

Jacob W. Frank Data from Hebblewhite & Merrill (2008)

Need: Identify carcass sites. 

• Schedule 
Daily

• Convert to 
PDX

• eMail to user



NEED: Model habitat selection 

Model resource selection.

Boreal caribou monitoring data

Get tracking data. Generate unused points. Annotate.

% Forest Cover

Preliminary results 
indicate that caribou 

prefer 
forested, low 

elevation areas.



Golden eagles (Teton Raptor Center)
Snow water equivalent (DayMet)
Oceans and lakes (Natural Earth)

ECODATA
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• Explore movements

• Communicate with stakeholders

• Process large geospatial layers

Need: Create custom animations. 



Boreal caribou, spring 2020

Animate calving season with 
ECODATA. 
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GPS locations (GNWT*)

Parturition events (MoveApps 
validated by GNWT biologist A. 
Kelly)

Rivers (GNWT)

Lakes (Natural Earth)

NDVI (NASA VNP13A1 V1)

*GNWT: Government of the Northwest Territories, 
Canada



Room2Roam goals
1. Build an archive of wildlife tracking data in the Y2Y.

2. Identify analysis needs in the region.

3. Develop open and shared tools to meet these needs.

4. Expand our coalition across the Y2Y… 

Gardiner, Montana, 2023Whitehorse, Yukon, 2022

...and beyond.

Yukon 
Meeting

Yellowstone 
Meeting
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