What?
Probability of occurrence for rare and endemic Yukon plant species
We developed a model to build a series of species-occurrence models to predict areas of habitat where rare plant species of concern are most likely to occur. The models were built using all available occurrences for the suite of target plant species. These species were chosen based on their rarity, endemism, and conservation concern as part of the grassland plant community associated with Beringia, in the Yukon Territory. The spatial inputs for the model were derived from Earth Observation remote sensing satellites. These models have been guided by expert opinion and are designed to incorporate new occurrence information in an adaptive framework – allowing active search and monitoring efforts to improve the outputs.  These models are helping to identify high priority grasslands for field surveys and are supporting our program in mapping and monitoring for rare and endemic grassland plant species and their habitats in the Yukon Territory. Our goal is to inform conservation planning and strategies to mitigate threats to these unique ecosystems.
Where?
Yukon territory

When?
The model was created in 2024 based on cloud free imagery composite from 2021-2023.

How?
We used Sentinel-1 and Sentinel-2 data (Copernicus Programme, 2016, 2017), along with the Yukon Government Digital Elevation Model (DEM, 2014) and Yukon Bedrock Geology data (2017), as inputs to create distribution models for grassland species. We acquired, processed, and downloaded all Sentinel data through Google Earth Engine with modified scripts, focusing on leaf-on season imagery (May 15 – August 31) to extract 10-meter bands and generate vegetation indices. To ensure alignment for raster stacking, we resampled the Yukon DEM and bedrock geology data to a 10x10 meter cell size.
We used boosted regression trees (BRTs) and the dismo package (Hijmans & Elith, 2013) in R version 3.4.4 (R Core Team, 2018) to develop a species distribution model for rare and endemic plant species associated with Yukon grassland habitats. The resulting map assigns values from 0 to 1, with values above 0.5 indicating grassland areas. Higher values (closer to 1) suggest a greater probability of rare and endemic grassland species presence, while values closer to 0 indicate non-grassland areas.
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Why?
During the last ice age, much of the Yukon remained ice-free, creating a glacial refuge for flora and fauna known as Beringia. This ice-free zone formed part of a vast steppe biome—the Mammoth steppe—that stretched across Alaska and Siberia, connected by a land bridge over the Bering Sea. Today, remnants of that ecosystem persist in a unique assemblage of plant species from Beringia, several of which are species at risk in Canada. Many of these ‘survivor’ species, adapted to relict Beringian steppe, exist only in isolated pockets of grassland habitat in Yukon and Alaska.
Our study aimed to:
1. Locate new populations of endemic and species-at-risk, and rare species.
2. Map grassland ecosystems.
This model supports the development of an adaptive sampling and mapping program for Beringian grassland habitats, informing conservation planning and threat mitigation.
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