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Why “a set of simple metrics”?

• At a glance, can help determine (relative) skill of 
different models (or different generations of one model)

• Can integrate observations (and/or reanalyses)

• David Lawrence asked ;-) 
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CMIP6 example

• Plenty of examples in 
the literature (i.e. Kim 
et al., 2020)

https://www.sciencedirect.com/science/article/pii/S2212094719302439
https://www.sciencedirect.com/science/article/pii/S2212094719302439
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Can we replicate it for stratospheric variables?
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• What do we pick will depend on the purpose of our 
evaluation: 
o stratospheric dynamics
o stratospheric aerosols
o higher up?
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Can we replicate it for stratospheric variables?

• What do we pick will depend on the purpose of our 
evaluation: 
o stratospheric dynamics
o stratospheric aerosols
o higher up?

• It will also depend on availability of 
measurements/reanalyses (and other models, possibly!)

• Can eventually lead to a new diagnostic package? 
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What have we done so far for WACCM
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Our case of choice: Pinatubo 



8

Our case of choice: Pinatubo 



8

Our case of choice: Pinatubo 



9

Our case of choice: Pinatubo 

Adding CESM1 and 2
Not exactly the same 
simulation protocol, but 
what can we do...
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Our case of choice: Pinatubo 

𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊𝑊 =
∑𝑖𝑖(𝑋𝑋 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚,𝑖𝑖 − 𝑋𝑋 𝑚𝑚𝑜𝑜𝑜𝑜𝑚𝑚𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑜𝑖𝑖𝑚𝑚𝑜𝑜𝑜𝑜,𝑖𝑖 )2 � 𝜔𝜔𝑖𝑖

𝑁𝑁

𝜔𝜔𝑖𝑖 =
1

𝜎𝜎 𝑚𝑚𝑜𝑜𝑜𝑜,𝑖𝑖
2
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Can we expand this to CMIP6?

from Davis et al. 
(2023), updated.
Thanks to Thomas 
Aubrey for UKESM 
data
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Conclusions

• We’ve come up with “simple” metrics to evaluate 
models skills for at least one stratospheric feature 
(volcanic aerosols)

• They might allow for a quick comparison across models 
versions and inter-model differences

• Can we expand this to other metrics for 
stratospheric/high atmospheric values of interest? 
Chime in with what you think!
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