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Webinar on "Remote sensing of forest disturbances"” - 11.5.2022

Large-scale early-wilting response of Central
European forests to the 2018 extreme drought

Philipp Brun, Achilleas Psomas, Christian Ginzler, Wilfried Thuiller,
Massimiliano Zappa & Nick Zimmermann

Eidg. Forschungsanstalt fir Wald, Schnee und Landschaft WSL
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Research questions
Study area
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Approach
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o Atmospheric correction
e Time-series analyses

e Visual interpretation

o Model fitting

Aerial photo
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o Spatial prediction
o Merging & aggregating
0 Getting expl. deviance & resp. curves

e Assessing NDVI change 2019
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Aerial photo

Response data i Visually classified patches

©
planet Google Earth ~ =
I 3-5 m resolution I High resolution areal images
I Dally images I Few images from late August (Northern CH,
i RGB and NIR bands southern Germany)

I Heterogeneous sensor quality

Planet observations Oberriet SG Google Earth observations Kiissaberg (GER)




Response data i Visually classified patches
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Obbortunistic Presence 401 13627¢
o | ~PP Absence 407 17661
£ | (Google Earth) .
_% Artifact 74 3560
— | Spatially stratified Presence 54 9418
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Predictor datai Time-series summaries of

Sentinel-2 NDVI data

A
A

Raw data: 10x 10m spatial resolution every 3-5 days
May-September (overall trend analysis & change point

analysis with two linear trends)

Time of change point
Magnitude of change
Overall mean

Overall trend
Significance overall trend
Mean absolute error

Spring/Fall (basic statistics)

Minimum March-April 2018
Maximum March-April 2018
Minimum October-November 2018
Maximum October-November 2018

Heathy Vegetation  Stressed Vegetation
Reflectance Reflectance
50% 8% 40% 30%
NIR Red NmL jed
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NDVI = 0.72 NDVI & 0.14

N DV' - NIR - Red f{_»/ ’

NIR + Red Dead Leaf Stressed Leaf Healthy Leaf
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® Local patterns- La Sarraz 15:;:;
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QO Regional patterns - Walensee
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Q Patterns - nationwide | — —
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® Patterns i Central Europe
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® Drivers i multivariate explanatory power

i GAMs, degrees of freedom of smo
I 15 predictors (vegetation, terrain, soil, climate)
I Stratified subsampling

I 1006000 xploda replicates Schaffhausen
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® Drivers i univariate explanatory power
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® Drivers i response curves
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©® Persistence
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