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Motivation

What was the likelihood of the PNW heatwave?
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Motivation

Was this heatwave impossible? .
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Research Goals
A systematic evaluation of return level and return period estimates

0 How well are return levels and return periods estimated based
on a limited amount of data?

0 Does climate change play a role?

[ Should the event be included in the fit?
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Data and Methods
Making use of large ensemble climate model data

1. Determine reference 100-year return level by fitting a non-stationary GEV to the pooled large-
ensemble data (84 members CESM1.2 / 90 members CESM2)

2. Fit GEV on 71-year subperiod in individual ensemble member

3. Evaluate estimates of
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Evaluation Results 1
Return level and return period estimates in 2021
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Difference in estimated

return level

Evaluation Results 2

Return level and return period estimates over time
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Evaluation Results 3
Change of estimates if the extreme event is included
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Take Away Messages
A systematic evaluation of return level and return period estimates

0 How well are return periods estimated based on a limited

amount of data?
— Systematic asymptotic bias (vanishes for larger samples)

0 Does climate change play a role?
— Aggravates bias in the transition period

0 Should the event be included in the fit?
— Estimates are also biased when including the event
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