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 Improved (and more) climate models

 Better understanding of factors that affect climate

 Improved (and longer) observed climate records

 Community-wide analysis of climate model results

 Infrastructure for sharing climate model output

 “Climate fingerprinting”

How was scientific progress made?
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 Basic idea: 

- Different influences on climate have different signatures

- Signatures are easier to discern in patterns (“fingerprints”)

What is “climate fingerprinting”?
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The 2003 European summer heatwave

26
*U.N. Office for Disaster Risk Reduction
Graphic: https://upload.wikimedia.org/wikipedia/commons/7/7e/Canicule_Europe_2003.jpg 

 July and August 2003

 Health crises in several countries 

 Estimated death toll: 72,000*
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Hurricane Harvey (2017)
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*U.N. Office for Disaster Risk Reduction
Graphic: https://upload.wikimedia.org/wikipedia/commons/thumb/0/04/Harvey_2017-08-25_2231Z.png/1280px-Harvey_2017-08-25_2231Z.png  

 Category 4 hurricane

 Landfall: August 2017 

 $125 billion in damages

More than 100 deaths

 Peak rainfall: > 60 inches in 4 days
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Event attribution: Hurricane Harvey
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…Anthropogenic climate change likely increased Hurricane Harvey’s total 
rainfall by at least 19% with a best estimate of 38%“ “

Figure and quote from Risser and Wehner, Geophysical Research Letters (2017)

Precipitation total for Houston region 
from 25 to 31 August (2017)

NJC, March 15, 2022





   

 Can we reliably estimate the human contribution to the extreme 
event’s likelihood?

 In estimating this contribution, are the key uncertainties well-
quantified? 

 Are there reliable damage estimates for the extreme event?

Event attribution: Legal issues and questions
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 Satellite orbit drift

 Satellite altitude decay

Drift in calibration of microwave sounder on the satellite

 Change in type of instrument

Satellite temperature data: Technical issues
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Summary

 “Climate fingerprinting” uses pattern information to separate human and 
natural effects on climate

 It was developed in the late 1970s

 Human fingerprints on climate are unequivocal and ubiquitous

 Today, scientists routinely estimate the impacts of climate change on 
extreme events

 Satellite temperatures show significant global warming  
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Declare your values

39Photo: Ben Santer NJC, March 15, 2022



   



   



   



   



   







   



   








