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1. What were the spatial and temporal patterns of 

early wilting across Central Europe? 

2. What are the major drivers of early wilting? Are 

there differences across scales?

3. How persistent are the effects on tree health? 

How did early wilting affect greenness in spring 

2019?

RQ1

RQ2

Research questions

RQ3

Study area



Approach
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Response data ïVisually classified patches

ï 3-5 m resolution

ï Daily images

ïRGB and NIR bands

ïHeterogeneous sensor quality

Google Earth

ïHigh resolution areal images

ï Few images from late August (Northern CH, 

southern Germany)

Planet observations Oberriet SG

June 16 September 5

Google Earth observations Küssaberg (GER)



Response data ïVisually classified patches
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Predictor data ïTime-series summaries of 

Sentinel-2 NDVI data

Å Raw data: 10× 10m spatial resolution every 3-5 days

Å May-September (overall trend analysis & change point 

analysis with two linear trends)

ï Time of change point

ï Magnitude of change

ï Overall mean

ï Overall trend

ï Significance overall trend

ï Mean absolute error

Å Spring/Fall (basic statistics)

ï Minimum March-April 2018

ï Maximum March-April 2018

ï Minimum October-November 2018

ï Maximum October-November 2018
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Local patterns- La Sarraz
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RQ1



Regional patterns - Walensee

Photo: A. Rigling, 16.8.18

RQ1



RQ1 Patterns - nationwide



Patterns ïCentral Europe
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Å21ô500 ± 2ô800km2 affected

Å11% of forests 

RQ1



ïGAMs, degrees of freedom of smooth terms Ò5

ï 15 predictors (vegetation, terrain, soil, climate)

ï Stratified subsampling

ï10ô000 points × 100 replicates

Drivers ïmultivariate explanatory powerRQ2



Drivers ïunivariate explanatory powerRQ2



Drivers ïresponse curvesRQ2
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PersistenceRQ3


