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Winter chill

• Critical requirement for
temperate tree crops to
break dormancy

• Important criterion for
selecting tree species and 
cultivars

• May be severely impacted
by climate change
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State-of-the-art chill risk assessment

• Needs hourly temperature records
• Use a credible chill model (i.e. 

currently the Dynamic Model)
• Evaluate historic trends
• Consider many future scenarios
• Realistic weather projections
• Assess risk of chill shortfall, not 

just means

Very rarely achieved

Most assessments have severe deficiencies (or aren‘t even done)
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• No (hourly) temperature data
• Dynamic Model is quite

complicated
• No long-term data
• Data processing challenges
• Hard to produce
• Statistical appraisal difficult



chillR – a tool for chill risk assessment

• The chillR package for R aims to facilitate chill assessments
• Open-source contributed package (on CRAN, R‘s official server)
• Successively added functions since 2013 
• Automates many data processing and analysis steps in phenology

analysis



Get historic temperature records

• Function to access NOAA‘s Global Summary of the Day database



Prepare temperature data for chill assessment

• Patch gaps with records from other stations
• Produce hourly data based on idealized temperature curves

Luedeling, 2018. International Journal of Biometeorology, in press.

Recent addition:

Function to
interpolate gaps in 
hourly temperature

records



Compute chill and heat metrics

• Simple one-line code for computing common chill and heat metrics
• Separate functions for several metrics
• Capability for implementing additional temperature-based models



Evaluate past data

• Simple functions to produce summary plots for historic data



Evaluate past data

• Illustrate typical chill accumulation and highlight particular years



Temperature scenarios

• Inclusion of a weather generator to produce synthetic weather
‚replicates‘ that can be stochastically evaluated

• Allows probabilistic risk assessment
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Access future temperature datasets

• Function to download climate metrics from ClimateWizard database, 
which contains site-specific climate change ensemble data



Climate impact projection

• Combination of functions to produce state-of-the-art climate impact
projections, including

• bias-correction
• calibration with local data

• an ensemble of future scenarios
• probabilistic risk assessment



Climate impact projection

Past and future chill in Istanbul



Making phenology analysis easier

• chillR aims to facilitate the use of 
advanced temperature and 
phenology analysis methods by
people who are not technical
experts

• Still room for expansion and 
improvement

• Intensified efforts to start soon at 
the University of Bonn

https://www.gartenbauwissenschaft.uni-bonn.de/


Thanks for your
attention!

luedeling@uni-bonn.de

https://www.gartenbauwissenschaft.uni-bonn.de/
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