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Several proposed tests to determine 
“fit for purpose” of models
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Can we constrain streamflow and 
reservoir storage projections?

2100?

2100? Weighting scheme following
Sanderson et al. (2015, J. Clim.)

Knutti et al. (2017, Geophys. Res. Let.)

Preliminary!
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Barsugli and Lukas (2010, Western Water Assessment)
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• >600 simulations
• 5 emissions scenarios
• 1 base demand scenario
• 1 set of runoff sensitivities
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• Progress on constraints of regional climate change with help of 
large ensembles

• Exploring constraints in practical applications

• Caveats remain regarding model bias understanding 
 Global temperature trends
 SST-affected teleconnections
 Land-atmosphere coupling
 …
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Actual T, actual P
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Lehner et al. (2020, Earth Sys. Dyn.) Grise (2022, Geophys. Res. Letters); see also Simpson et al. (2015, Nat. Clim. Change)
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extreme winter drying 
and summer wetting 
are less realistic
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Deser et al. (2020, Nat. Clim. Change)

• 13 models x 20 ensemble members
• 2 high emissions scenarios
• Robust estimate of forced response 

and internal variability
• Changes in internal variability
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Change in precipitation 
variability itself leads to 

changes in risk


