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Grasslands are widespread ecosystems that play a vital role in providing multiple ecosystem functions, partic-
ularly as sources of fodder. Despite their ecological and economic importance, knowledge about grasslands
remains limited due to their high heterogeneity in use and management and, consequently, their species com-
position. This is particularly the case in regions such as southern Germany, where a wide variety of grassland
types exists. Remote sensing offers significant potential for large-scale, consistent, and continuous monitor-
ing of grassland characteristics. Within the SUSALPS project, various aspects of grassland ecosystems were
investigated using Sentinel-2 (S2) satellite data. This research focused on analyzing mowing dynamics, yield,
nitrogen content, and flower species richness of grasslands across multiple years. Mowing events were de-
tected for the years 2018-2024 for entire Germany using high-resolution S2 time series and a rule-based thresh-
olding method, achieving an average accuracy (F1-Score) of 0.65. Grassland biomass was estimated with S2
time series and in-situ measurements from 2019 to 2022 using an extreme gradient boosting algorithm, yield-
ing an R* of 0.69. Grassland yield estimation was based on the estimated multi-temporal biomass and the
mowing dates and conducted for the Ammer catchement area in southern Germany. Nitrogen content and
species richness were estimated with a random forest approach also based on S2 time series, demonstrating
promising results (R* = 0.79 and 0.56, respectively) for the SUSALPS study regions in the Ammer catchment
area in southern Bavaria and the Rotmain-Weifimain catchment area in northern Bavaria. The resulting re-
mote sensing-based products provide valuable insights into grassland dynamics and support both scientific
modelling and decision-making processes for sustainable land management.
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