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Most atmospheric variables relevant to impact 
modeling behave in sync with global temperature, 

i.e., are path/scenario independent when 
conditioned upon the global warming level. This is 

the case for both mean and extreme metrics.



Change in temperature of the hottest day of the year

Change in temperature of the coldest day of the year



Change in length of longest 
dry spell of the year

Change in soil moisture

Change in 10-year drought 
events (JJA)

Change in 10-year drought 
events (DJF)
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Change in precipitation amount during the wettest day of the year



Quantities with long memory do not depend only on the global 
temperature level reached, but on how the system got there, 
for how long it has been there -> Sea Level Rise

Non-reversible impacts may look very different on one side or 
the other of the temperature trajectory peak -> Ice Sheets, 
Desertification

Impacts may depend on the rate of change besides the level of 
warming.



At which GWL by 2100 will today’s 100-yr event become an annual event?

Tebaldi et al., 2021, Nature Climate Change



Land areas where temperature and precipitation show irreversible changes

Kim et al., 2022, Nature Climate Change



GWLs and uncertainty: where we ‘clasp’ does not change the 
sources and relevance, but may change the tools we use to 
address the various modeling steps.

From IPCC AR6 WG1 Ch.11



GWLs and uncertainty: Clasping it does not change the 
sources and relevance, but may change the tools we use to 
characterize the various steps.

From IPCC AR6 WG1 Ch.11
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We still need scenarios of future emissions to tell a coherent story of future developments and 
action/choices, and to add a consistent representation of the human component  to the evaluation 
of impacts. 

Getting to 2C by 2050 will have very different impacts than getting to it by 2090; In fact getting to 2C 
by 2090 but along different socio-economic pathways will have very different impacts.
Exposure, vulnerability/adaptation are critical determinants and depend on the scenario, down to 
its sub-global assumptions. 
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