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Large-scale early-wilting response of Central
European forests to the 2018 extreme drought
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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 — Visually classified patches

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

— Heterogeneous sensor quality

Planet observations Oberriet SG Google Earth observations Kiissaberg (GER)




Response data — Visually classified patches
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E
Origin Class Polygons (#) Pixels (#)

Obbortunistic Presence 401 13’276
o (Gp(')oo e Earth) Absence 407 176'129
= J Artifact 74 3560
— | Spatially stratified Presence 54 9418

(GE & Planet) Absence 86 101’904
E Spatially stratified Presence O 209
— | (Google Earth), 3 ppl Absence 0 501
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2018

Predictor data — Time-series summaries of
Sentinel-2 NDVI data | |
Heathy Vegetation  Stressed Vegetation
+ Raw data: 10 x 10m spatial resolution every 3-5 days L p = "i’j"
« May-September (overall trend analysis & change point b 4 <>
analysis with two linear trends) @ oji- )
— Time of change point e N'::" ;:d ’
B MagnltUde Of Change NDV' = NIR + Red Dead Leaf Séi;;;; Leaf Healthy Leaf

— 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
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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 — Central Europe
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® Drivers — multivariate explanatory power

— GAMs, degrees of freedom of smooth terms <5
— 15 predictors (vegetation, terrain, soil, climate)
— Stratified subsampling

— 10’000 points x 100 replicates Schaffhausen

Walenseg

La Sarraz

d
0.0 01 0.2 03 04 05 06 07
| | | ] | | ] ]
Schaffhausen , »
RN CC European
| National
Walensee
La Sarraz —

Schaffhausen HH




® Drivers — univariate explanatory power
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® Drivers — response curves

Early wilting tendency
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Conclusions

&

11% of Central European forests responded with early wilting to the 2018 drought
Central and Eastern Germany, and the Czech Republic were affected most heavily

Large-scale patterns were best explained by high temperatures and low precipitation in
August and their anomalies

Important local risk factors were small- to medium-sized trees, steep slopes, and shallow
solls

Forest patches affected by early wilting showed distinctly reduced greenness in spring
2019




