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Rationale Objectives

+ Decrease of forest health and increasing small-scale (I) Develop national-scale, regression-based unmixing

disturbances in Central Europe 2 models for mapping intra-annual fractional cover

» Challenge of mapping non-stand replacing disturbance (NPV, PV, bare soll) across the spatial and temporal

| | | heterogeneity of temperate forests.
impacts using Landsat and Sentinel-2 data.
« Approaches map canopy cover loss? or attribute (Il) Develop an approach for mapping annual dieback

agentss, but do not map dieback. from intra-annual NPV time series.

« NPV provides a more direct dieback estimate,
(ll) Estimate and compare national-scale dieback rates

compared to standard greenness indicators4.
for dominant tree species in Germany (2019- 2022).

Methods and Study Region Results
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Figure 1: Flowchart-Diagram of the applied workflow. Pre-processing and Figure 2: Overview of the dominant tree species distribution across
unmixing were conducted using FORCE* Regression-based unmixing the study region (wall-to-wall Germany) and validation sites (1-13).
following previous work in grasslands®. SVR: Support-Vector-Regression,

ARD: analysis ready data. NPV: non-photosynthetic vegetation, PV:

photosynthetic vegetation.
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Findings

2019-07-06 (t1) 2021-03-30 (t1) §

0 20 40m 0 20 40m
¢ DlebaCk aS a Spatlal Iy and tem pO ra rl Iy general IZable Figure 4: Fractional cover time series showed agent-specific dynamics: Exemplary intra-annual NPV (red), PV (green) and

bare soil (blue) fractional cover time series for a) spruce dieback, b) spruce dieback followed by salvage logging and c)
ephemeral defoliation of oak trees. On the right of each time series: fractional cover as RGB visualization for t, and t,,; and

S U b' p IXeI m eaS U re Of d IStU rba n Ce I m paCtS y airborne VHR-data. Squares: Sentinel-2 pixels (n=4) forming the time series.
complementing greenness at large spatial scales.
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« Sentinel-2 revealed species-specific dieback patterns

at national scale (spruce > pine > oak > beech). 7 Species
pide : ; Bhe
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 Maps provide insights on recurrent stress and legacy dieback R B RN
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I I I - 1fi I Figure 5: Maps depicted fractional dieback dynamics: Example maps of species-wise fractional Figure 6: Comparison of national scale
effeCtS’ and al IOW q uantlfyl ng SpeCIeS SpeCIfIC d IebaCk dieback: a) cumulative spruce dieback (2019-2022). b) Annual maps (first row) and corresponding mortality rates (Forest Crown Condition
high resolution imagery (second row) illustrating bark beetle infestation spread (Imagery: Survey, ICP forests) with Sentinel-2
th reShOIdS PlanetScope: 2019, 2020, esa: 2021, Airborne VHR: 2022). And ¢) example for a national-scale map based dieback rates. Dashed line: 1:1
- of spruce dieback (2019-2022). Dieback is displayed as the share of species area affected by line; Solid line: regression (all species
dieback in a 1x1 km grid cell. and years).
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