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Model biases in decadal variability

Model biases in 50-year trends, 
assessed using an observational LE

CESM DJF temperature trends
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McKinnon at al. (2017)

Model biases in decadal variability

Model biases in 50-year trends, 
assessed using an observational LE

Lehner at al. (2017)

“…[it] is easier to detect the historical 
climate change signal in observations 
than in any given member of LENS.”

“…indicating that the forced warming 
signal emerges earlier in observations 
than suggested by models.”

CESM DJF temperature trends
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US CLIVAR Working Group on Large Ensembles
“Foster exchange of ideas relevant to LEs across disciplines 
(i.e., atmosphere, ocean, land, biogeochemistry)”
usclivar.org/working-groups/large-ensemble-working-group

http://usclivar.org/working-groups/large-ensemble-working-group
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US CLIVAR Working Group on Large Ensembles
“Foster exchange of ideas relevant to LEs across disciplines 
(i.e., atmosphere, ocean, land, biogeochemistry)”
usclivar.org/working-groups/large-ensemble-working-group

Creation of a Multi-Model Large 
Ensemble Archive (MMLEA):
• Set of variables from different 

CMIP5-class LEs
• CMORized and publicly available 

(CDG/ESG and Cheyenne)
• Includes Observational-LE for 

temperature, precipitation and 
sea level pressure (Karen’s talk)

• Goal of facilitating model 
comparison and evaluation -
accelerating scientific discovery

• Idea for it to grow with community 
input (more variables, new LEs, 
new Observational-LEs, etc.) cesm.ucar.edu/projects/community-projects/MMLEA/

http://usclivar.org/working-groups/large-ensemble-working-group
http://cesm.ucar.edu/projects/community-projects/MMLEA/
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be a low bar
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OBS-LE: estimate of real-
world variability in trends
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Area with
too much variability

OBS-LE: estimate of real-
world variability in trends
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Area with
Signal-to-Noise > 2
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à For temperature, signal-to-
noise is probably larger than 
suggested by models 
(other variables might differ)
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Source of uncertainty



Application #3: Uncertainty partitioning

22Hawkins and Sutton (2009)

Source of uncertainty

H&S09 didn’t have LEs, thus 
needed to make assumptions:
- 4th order polynomial fit to a 

single ensemble member to 
estimate forced response

- No changes in internal 
variability over time
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Repeat H&S09 analysis with 7 LEs
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Repeat H&S09 analysis with 7 LEs

à H&S09 original approach 
works well for certain 
quantities and regions
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à H&S09 original approach 
works well for certain 
quantities and regions

à H&S09 original approach has 
limitations for some quantities 
and regions due to decadal 
variability as well as forced 
changes in variability
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Submitted draft available on Clara’s website
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Feedback on and contributions to the MMLE Archive are welcome!

Updates and bug fixes planned for later this summer

flehner@ucar.edu
@ClimateFlavors

Submitted draft available on Clara’s website
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CESM2 Large Ensemble is being planned and your input is desired
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What do LE users want?

35Courtesy of S. Milinski and N. Maher

Note: survey sample size 
smaller than number of 
participants at this workshop
à Opportunity to discuss 

and update these stats 
this week!



Other Large Ensembles resources

36

• Multi-Model Large Ensemble Archive



Other Large Ensembles resources

37

• Multi-Model Large Ensemble Archive

• Single Model Initial-conditions Large Ensemble (SMILE) email list:
https://listserv.gwdg.de/mailman/listinfo/smile
• Exchange and coordination for running large ensemble
• Announcing data publication
• Workshop / conference session announcements

https://listserv.gwdg.de/mailman/listinfo/smile
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• Multi-Model Large Ensemble Archive

• Single Model Initial-conditions Large Ensemble (SMILE) email list:
https://listserv.gwdg.de/mailman/listinfo/smile
• Exchange and coordination for running large ensemble
• Announcing data publication
• Workshop / conference session announcements

• Upcoming sessions on Large Ensembles:
• AGU: conveners K. Rodgers, M. Ting, A. Dittus, M. Leduc, R. Ludwig
• AMS: conveners K. McKinnon, J. Mankin

Thanks!

https://listserv.gwdg.de/mailman/listinfo/smile
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What do LE users want?

42Courtesy of S. Milinski and N. Maher

Note: survey sample size 
smaller than number of 
participants at this 
workshop!
à Opportunity to discuss 

and update these stats 
this week


