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Abstract

The increasing frequency and intensity of extreme weather events driven by climate change
pose a major challenge to agriculture in Central Europe. The historic drought years of 2018 and
2022 revealed the high vulnerability of agricultural vegetation to soil moisture deficits. This
bachelor thesis investigates agricultural drought vulnerability in Germany by comparing two
federal states: Lower Saxony (characterized by a maritime climate and fertile soils) and
Brandenburg (characterized by a continental climate and sandy soils). The aim of the study is
to quantify the ecological resilience of different crop types, the annual crops maize and winter
wheat, and perennial permanent grassland. For this purpose, the concept of resilience is divided
into two measurable components: resistance (impact) and recovery. Methodologically, the
study is based on the analysis of MODIS NDVI time series (to measure vegetation vitality) and
UFZ SMI data (to measure soil moisture). Crop-specific analysis was made possible using DLR
land cover maps. To statistically verify spatial and crop-specific differences at the district level,
the Mann-Whitney U test and Spearman's rank correlations were applied. The results show a
fundamental difference in resilience strategies. While maize and winter wheat showed no intra-
seasonal recovery after the initial drought stress in both study years (compensation = 0),
permanent grassland demonstrated almost complete regeneration within the same growing
season, despite massive initial NDVTI drops (compensation ~ 1). Spatially, the expected east-
west gradient was confirmed for winter wheat, with significantly higher damage on the sandy
soils of Brandenburg. However, the patterns for maize and grassland were more complex and
highly dependent on the timing of the drought onset and the hydrological initial conditions
(legacy effects). Additional correlation analyses showed that soil water holding capacity
(nFKWe) alone does not sufficiently explain the drought damage at the aggregated district level,
whereas actual seasonal soil moisture (SMI) correlated significantly with the severity of the
impact, especially for winter wheat. This thesis demonstrates that assessing agricultural drought
resilience requires a differentiated, crop-specific approach. For future adaptation strategies, this
means that site-adapted crop rotations, an understanding of critical phenological phases and
consideration of multi-year soil moisture dynamics are essential to ensure yield security under

climate change.
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