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Definition of movement ecology terms and tools

	Term
	Definition

	tracking
	process of following an animal in space and time by means of an attached device

	telemetry
	remotely recording and transmitting measurements by a sensor attached to a living animal

	biologging
	collection of physiological, behavioural and/or environmental data by a small device attached to an animal (can be integrated with location tracking)

	tag
	recording device attached to an animal

	transmitter
	tag that also transmits collected data remotely via e.g. satellite or GSM

	fix
	one measurement event of sensor or positional data

	location
	spatial position measured by tag

	track
	sequence of locations collected on the same animal

	stationary
	type of behaviour in which the animal moves little or not at all

	(spatial) range
	extent of the measured locations of an animal, indicating its main living space

	territory
	area that an animal claims and defends against others of its species (except partner/young sometimes)

	habitat
	natural environment in which an animal lives

	utilization distribution
	probability distribution quantifying the intensity of space use by an animal during a specific time period

	movement hotspot
	a site where animals move much and often

	movement corridor
	a usually narrow area in space where animals pass through with a fast and directed movement

	barrier
	a landscape feature that compromises free movement of wild animals

	
	

	Movebank
	free online database to manage, share, and archive animal tracking data (www.movebank.org)

	MoveApps
	free analysis platform for animal tracking data (www.moveapps.org)

	App
	In MoveApps, an App is a small analysis module contributed to the platform, which can be used to prepare or analyse one aspect of tracking data. The development of an App involves coding, testing, and the provision of meta data and documentation material.

	Workflow
	In MoveApps, a Workflow is a sequence of Apps that defines an ordered set of steps to access process and analyse movement data. Workflows can be easily created and used to analyse own data by interactively selecting Apps and specifying settings.


Table S1. Definitions of used movement ecology terms and tools.


Coding challenge contributions – App details
In the following, we provide the details of all Apps discussed in the main text.

Detection of Permanent Stationarity
Author: Tomé Neves de Matos
Description: An app to detect when an individual has become permanently stationary.
Citation: Neves, T. 2023-09-22. Detection of Permanent Stationarity. version v4.5 (8). MoveApps. https://github.com/CodenameGreyFox/DetectionOfStationarity.git
Environment: R
License: MIT License

Stationary Tags
Author: Lauren F.V. Minchin
Description: Interactive html map and csv output showing the location and ID of any tags that are currently stationary. Both the time and distance tolerance for determining stationarity can be customized in the app settings.
Citation: Minchin, L. 2024-08-13. Stationary Tags. version v1.2.0 (5). MoveApps. https://github.com/lfvr/Stationary-Tags.git
Environment: Python
License: MIT License

Stop Detector and Visualizer
Author: Margaux M. Armfield
Description: An app to detect stops in movement data and display them on a map. Key metrics describing the stop (duration, distance, average speed since stop began, etc) are displayed in a tool-tip on the map and output to a CSV file. Subsequent movement after a stop is also displayed to help the user determine the significance of the stop.
Citation: Armfield, M. 2024-08-13. Stop Detector and Visualizer. version v2.2 (8). MoveApps. https://github.com/Margaux-Armfield/stop_detector.git
Environment: Python
License: MIT License

Stationarity Dashboard
Authors: Matthias Böck & Alexander V. Merdian-Tarko
Description: This app helps identify stationary animals in movement data. A downloadable statistical movement summary table summarizes the given data to spot anomalous behavior, a tracker map visualizes animal tracks, including clustering of locations, and a zoomable time series plot shows, for a selected individual, moved distances from one day to another. The interface allows to filter for individuals and specific date ranges (such as last day / week / 30 days / 60 days / ... / last year / all time). It also allows to dynamically set maximum distance and minimum duration inputs for identifying stationary individuals.
Citation: Böck, M., Merdian-Tarko, A. V. 2024-08-26. Stationarity Dashboard. version v1.1.0 (2). MoveApps. https://github.com/alexvmt/stationarity_dashboard.git
Environment: R-Shiny
License: MIT License

Road Crossings
Author: William (Bo) Brown
Description: This app takes animal tracking data and inserts points where animal paths crossed roads, offering the crossing points as a csv, a Geopackage with all roads, tracks, and crossings, and browser-compatible map of the same features. The dataset with points inserted is the output of the app.
Citation: Brown, B. 2024-07-16. Road Crossings. version 1.4.2 (16). MoveApps. https://github.com/Bo-Brown-Dev/Road-Crossings.git
Environment: Python
License: MIT License

HI Outdoor Recreation Analysis
Author: Matthew W. Ketchin
Description: Compute the intensity of human activity associated with each GPS point in a MovingPandas TrajectoryCollection based on the RGBA values and distance of Strava Global Heatmap pixels.
Citation: Ketchin, M. 2024-10-08. HI Outdoor Recreation Analysis (Ketchin). version v0.0.14 (12). MoveApps. https://github.com/MattK-16/hi_outdoor_recreation_analysis.git
Environment: Python
License: MIT License

Recent core area range and points
Author: Varalika Jain
Description: This app generates a Kernel Density Estimate (KDE) at the 50% contour (i.e., core area) at user-defined time period prior to the last date in the dataset. The app visualizes the core areas on a map along with raw tracking data, and provides a summary (per hour and day) on the frequency of points within the core area. This app replaces the deprecated 'Estimate weekly KDE ranges' App that was developed for the 'EMAC23: Equip MoveApps for Conservation'.
Citation: Jain, V. 2024-03-18. Recent core area range and points. version v2.0 (15). MoveApps. https://github.com/vee-jain/Recent_CoreArea-MoveApps.git
Environment: R
License: MIT License

Home Range (Kernel Utilization Distribution)
Author: Chloe Beaupre
Description: The app generates a shapefile and an interactive plot of kernel home-range at the desired percent level estimated using the R package `adehabitatHR`. It generates a single polygon and home-range area value that includes all individuals in the dataset (population level, not individual level).
Citation: Beaupre, C. 2024-05-17. Home Range (Kernel Utilization Distribution). version v3.0 (17). MoveApps. https://github.com/chlobeau/moveAppHomeRange.git
Environment: R
License: MIT License

Movement Hotspot Detection
Author: Christoph Eichler
Description: This app is about detecting corridors of animal movement. The current output of this app is a html file (containing a map, can be opened with browser) that highlights areas where more individuals have traversed through. The darker the color, the more individuals were recorded.
Citation: Eichler, C. 2024-09-06. Movement Hotspot Detection. version v1.4.1 (9). MoveApps. https://github.com/chei90/EMAC_Corridors.git
Environment: Python
License: MIT License



