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RECENT FOREST CONDITIONS IN GERMANY

Thuringian Forest (P. Kacic)
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Fotos: P. Kacic

Thuenen-Institute: Crown condition survey; https://wo-apps.thuenen.de/apps/wze/

Thuenen-Institute: Crown condition survey; https://wo-apps.thuenen.de/apps/wze/

https://wo-apps.thuenen.de/apps/wze/
https://wo-apps.thuenen.de/apps/wze/
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REMOTELY SENSED MONITORING OF 
FOREST CANOPY COVER LOSS

Harz forests (P. Kacic)
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Thonfeld et al. 2022
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Thonfeld et al. 2022



> Lecture > Author  •  Document > DateDLR.de  •  Chart 7
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Month of tree
loss2021

Forest canopy cover loss of 5 010 km² 

(01/2018 to 04/2021)

→ About 5 % of the total forest area 

in Germany

Thonfeld et al. 2022
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MULTI-TEMPORAL ANALYSIS OF 
FOREST STRUCTURE DYNAMICS

Harz forests (P. Kacic)



Forest Structure Characterization in Germany –
Methodology

Combination of complementary 

sensors:

https://daac-news.ornl.gov/content/moving-version-2-gedi-data-products, https://www.esa.int/eologos/

Quantitative assessment of 

forest canopy height, total 

canopy cover, AGBD from 

2017 to 2022 in 10 m spatial 

resolution 

https://daac-news.ornl.gov/content/moving-version-2-gedi-data-products
https://www.esa.int/eologos/
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Forest Structure Characterization in Germany –
Model Accuracy

Mean Statistics of all years: 
R²=coefficient of determination, MAE=Mean Absolute Error

Canopy height: 64.6 % (R²) 4.4 m (MAE)

Total canopy cover: 67.0 % (R²) 12.5 % (MAE)

AGBD: 58.8 % (R²) 41.0 Mg/ha (MAE)



Forest Structure Characterization in Germany –
Results Harz region

▪ Major losses in all attributes of forest structure since 2017

▪ Disturbance hotspots are spruce mono-cultures

▪ Asynchronous temporal dynamics in forest structure decline

▪ Canopy cover loss followed by reduction in canopy height

→ drought-affected stands → salvage-logging



Forest Structure Characterization in Germany –
Windthrow in Hesse (January 2018)

Classification of three disturbance classes according to data from Copernicus EMS

European Commission, Joint Research Centre (JRC) (2018): Post-Friederike forest damage assessment in Germany, Hesse (2018-06-08). 

European Commission, Joint Research Centre (JRC) [Dataset] PID: http://data.europa.eu/89h/442912ab-2892-4ce3-af72-d7766d2078be

Damage

Clear-cut

Potential 

damage

http://data.europa.eu/89h/442912ab-2892-4ce3-af72-d7766d2078be
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SUMMARY & OUTLOOK

Harz forests (P. Kacic)



Summary and Outlook

▪ Recent forest structure dynamics can be 
accurately characterized by fusion products of 
GEDI, Sentinel-1 and Sentinel-2

→ Declining forest structure in the context of recent 
multiple drought years

▪ Different post-disturbance structures after a 
windthrow-event can be identified

→ Standing deadwood as an important structure 
promoting biodiversity

Next steps:

▪ Validation based on ALS data

▪ Post-disturbance characterization of different 
structures:

▪ windthrow, fire, clear-cut, standing deadwood
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APPENDIX

Harz forests (P. Kacic)



Forests in Germany



Drought-Intensity in Germany (UFZ Drought-Monitor)

Drought-Intensity



GEDI Data for Germany



Comparison to other Products

a) Potapov et al. 2021: Landsat + GEDI rh_95 globally (2019)

b) Lang et al. 2022: Sentinel-2 + GEDI rh_98 globally (2020)

c) Copernicus HRL Tree Cover Density (2018)



Model Sensitivity



Forest Structure Dynamics in the Harz region



National Statistics –
canopy height

a) Annual statistics for Germany

b) Difference statistics per federal state 

between 2022 and 2017

c) Annual statistics per federal state


