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The growing frequency of drought and compound hot-dry events raises concerns for forests’ future due to the 

link with tree mortality (Senf et al., 2020). Recent studies also highlight a correlation between droughts and 

declining live biomass carbon stocks (Li et al., 2025). European forests, highly exposed to these extremes, 

are expected to be severely impacted (Weynants et al., 2025). Forest resilience, defined as the ability to 

resist and recover from disturbances, is increasingly studied through both recovery rates and Critical Slowing 

Down (CSD) indicators like lag-1 autocorrelation and variance. These metrics show agreement (Smith et al., 

2022), with higher resilience found in less arid regions (Smith & Boers, 2023). However, few studies link 

resilience directly to specific extreme events, often relying on in-situ data or recovery alone (Serra-Maluquer 

et al., 2018; Cerioni et al., 2023; Anderegg et al., 2020).This study will assess the resilience of European 

forests to drought, compound, and consecutive extreme events using both CSD indicators and EO-derived 

recovery times. It aims at investigating whether lower CSD-based resilience correlates with slower recovery. 

Indicators such as NDVI, VOD, and SIF will be used to assess vegetation response. Additionally, it will 

explore forest traits, like heterogeneity, and how they influence resilience (Kretz et al., 2024; Mahecha et al., 

2024). In this preliminary exploratory analysis, the focus is on droughts identified by the PEI_90 water 

balance indicator in the Dheed dataset (Weynants et al., 2025). Only stable forests that experienced and fully 

recovered from at least one drought were analyzed, with attention to lag-1 NDVI autocorrelation before and 

after each event.
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▪ Daily time series of Surface Reflectance at 500m spatial resolution from MODIS Terra (MOD09GA) and 

Aqua (MYD09GA) datasets, from 2003 to 2021. 

▪ Hansen Global Forest Change v1.11 (2000-2024).

▪ Dheed global database of dry and hot extreme events based on ERA5 (Weynants et al., 2025). Droughts 

identified when daily differences between total precipitation and evapotranspiration averaged over the 

preceding 30, 90 and 180 days (PEI_30, PEI_90, PEI_180) are less than the 1st percentile of their 

respective distributions over time for the pixel. 
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▪ Preliminary results show a very slight trend. Lag-1 autocorrelation is decreasing after each extreme event 

in the plots (except for > 5 events, but very few pixels are involved). This supposedly points at an 

increasing resilience?

▪ Results are very sensitive to how recovery time is detected.

▪ What would be the optimal way to detect recovery times?

▪ Is PEI_90 a proper indicator to address vegetation stress?

▪ How can the whole analysis be made more robust?
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