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We can now document the cascading impacts of 
current climate change

Predictions of how climate, hydrology, 
hazards, ecosystems, industry, and 
society should have been affected by 
anthropogenic climate change are 
confronted by observed changes.

Combination of:
• Ability to make predictions
• Observations
• Predictions and observations agree

Ana Ochoa Sánchez and co, in press
2



Extreme event impact attribution
Attribution:

The process of evaluating the 
contribution of one or more causal 
factors to observed events.

- IPCC Sixth Assessment Report

Diagnosing causation
• What caused what
• Climate change in there 

somewhere

It is about the present.

Sabine Undorf and others, submitted
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The process of attribution

• Multiple steps in the process
• Requires observations, some 

way to develop counterfactual
• Key step:  Purpose
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Pandora Hope and others (2021)
(IPCC Sixth Assessment Report)



The process of impact attribution

• Requires multiple data sources
• Observations
• Simulated data

• Requires identification of some 
counterfactual

• Not all steps here are required, and 
some may be duplicated (e.g. 
impact chain)

Sabine Undorf and others, submitted
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Monitoring across disciplines

Sabine Undorf and others, submitted

(Share of global population covered by 
monitoring;  bottom higher income versus lower 
income countries)

• Public global databases can be limited, 
generally held nationally or provincially, 
sometimes commercially

• Major data access issues, e.g. because of 
privacy or commercial value

• Different temporal profiles of data coverage
• Different spatial profiles of data coverage
• Very different types of data
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Traditional indigenous knowledge
• Attribution can incorporate 

traditional indigenous knowledge

• Holistic description of why things 
happen

• Integral to adaptation responses

• Contextualises current and future 
climate change in the knowledge 
of generations

Martina Angela Caretta and others (2022)
(IPCC Sixth Assessment Report)
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Attribution calibrates predictions

Brian O’Neill and others (2022)
(IPCC Sixth Assessment Report) 8



What is the outcome/vulnerability?

• A single weather event may have 
multiple impacts

• But different aspects of that weather 
event were involved in the different 
impacts

• Heat versus drought, duration, 
extent

• So the purpose (outcome/vulnerability) 
dictates the definition of the event

Impacts of 2019-2020 Australian wildfires
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What is the event?

• Obvious meteorological 
definition may not correspond 
to the definition relevant for the 
outcome/vulnerability

• Does this mean we have a 
trade-off between specificity, 
generality, and relevance?

July-August 2010 temperatures over Russia
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Language: when attribution is not attribution

• With multi-disciplinarity comes language 
issues

• Rather basic terms used in extreme 
weather event (impact) attribution, like 
“attribution” and “model”, are not used 
or mean something different in other 
disciplines

• There is lot of attribution (or attribution-
relevant) information out there that is not 
clearly labeled for us

© Brendan Lally (CC BY 2.0)
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Contributing factors everywhere

Guéladio Cissé and others (2022)

(IPCC Sixth Assessment Report)

• We live in a changing world
• The existence of, or changes in, 

various contributing/risk factors 
influence an outcome

• Some of these might be classed in the 
“to blame” category, but many “just are”

• Does impact attribution research need 
to include them to be relevant? Is it 
something to be done separately, 
labelled as something else?  Or both?
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What is the remit of impact attribution?

Risk factors of mortality in
France, early August 2003
Red: Diagnosing the effect of weather event
Bold: “Events” of possible interest

• What part of this diagram is 
impact attribution?

• Climate, public health, public 
policy, disaster risk reduction 
researchers will have have 
different terms for all or part of 
this diagram

• If all of it is impact attribution, 
then what is “the event”?
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We can now monitor adaptation
• How did the outcome(s) 

of this extreme weather 
event differ from what it 
might have been had we 
not implemented that 
adaptation measure?

• Is this an impact 
attribution question?  If 
not, does impact 
attribution have role?

Martina Angela Caretta and others (2022)
(IPCC Sixth Assessment Report) 14



Don’t panic
• Extreme event impact attribution is multi-disciplinary, which makes 

it hard in practice
• But not impossible!

• An impact attribution study can get very complicated very quickly
• Just remember the purpose
• The purpose sets strict requirements on what needs to be done, 

but also sets clear boundaries
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