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Questions for Each Example
• How extreme was this event?

– Based on data available prior to the event, 
what was the probability of its occurrence?

• To what extent was it “attributable” to 
human influence?

• How will the probability of this event 
change in the future under various climate 
scenarios (ssp126, ssp245, ssp585)?
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So, What’s New?
• Recent papers by WWA group (Philip et al on 2021 

Pacific Northwest heatwave, Zachariah et al on 
2022 UK heatwave) have drawn renewed attention 
to the “zero probability” problem, or its converse

• Spatial smoothing methods improve estimation of 
GEV parameters (Russell et al 2020; papers by 
Risser, L. Zhang, Shaby, Huser, Wadsworth…)

• Other methods based on threshold exceedances  
and/or random parameters (Clarkson et al, Applied 
Statistics, to appear)

• Here, I want to draw attention to what I call the 
conditioning approach – make the extreme value 
distributions dependent on a climate variable that 
can be well simulated by a climate model

9



Approach

• Downloaded data from Heathrow back to 
the 1973; calculated annual temperature 
maxima (where available)

• Computed summer average temperatures 
across a region of southern UK and nearby 
parts of Europe (regional summer means)

• Downloaded data from 19 climate models 
(CMIP6) and calculated the equivalent 
model-based quantities
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Area Represented
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One Forward Projection Under ssp585
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Future Directions
• Improve the GEV analysis by spatial integration across 

stations (Casson and Coles 1999, Russell et al 2020, 
Risser 2020, Clarkson et al 2022, L. Zhang et al 2022)

• Further work needed on methodology for future 
projections (analogy with paleoclimatology, or with TLS 
method in conventional D&A, see D. Stephenson’s talk 
at this meeting)

• Further examples, e.g. Hurricane Harvey precipitation 
extreme, conditioning on GoM SST means (Russell et al 
2020, Hammerling et al. 2019)

• The objective is to obtain a fully automated method 
that can be applied using only public data sources

• Thank you for your attention!
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