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ABSTRACT: 

 

The spatial distribution of forage resources is a major driver of animal movement patterns. Studying these movement patterns in 

multi-species ungulate communities is especially appealing, because they not only affect the spatial distribution and population 

dynamics of each other but also have profound impacts on ecological processes, such as nutrient cycling and productivity, which 

subsequently influences the biodiversity of the entire ecosystem. However, forage resources in alpine grasslands are not evenly 

distributed across the landscape. Topographic complexity causes environmental parameters to vary at small spatial scales which in 

turn shape vegetation properties such as community composition, productivity, or plant nutrient content. Therefore, high-resolution 

vegetation data are needed, but restricted accessibility of alpine areas limits acquiring these data in traditional field surveys. We used 

data from the airborne imaging spectrometer APEX (airborne prism experiment) and data from 100 research plots to model plant 

biomass, plant nitrogen and plant fibre content in the alpine grasslands of the Swiss National Park. Our models predicted all three 

vegetation properties with high accuracies (biomass: R² = 0.70, RMSE = 156 g.m-2; nitrogen content: R² = 0.53, RMSE = 0.5 %; 

fibre content: R² = 0.79, RMSE = 2.5 %). We mapped these resources with 2 m x 2 m spatial resolution and delineated the foraging 

areas of three sympatric ungulate species, i.e. ibex (Capra ibex), chamois (Rupicapra rupicapra) and red deer (Cervus elaphus), 

using time-use metrics of GPS data. In contrast to previous studies that did not have access to high resolution vegetation data, we 

were able to detect marked differences in the vegetation characteristics of the foraging areas of the three species. This result helps to 

better understand the foraging ecology of ungulates, which is essential for the conservation of their communities and enables to 

monitor possible ecosystem changes. 
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