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US CLIVAR Working Group on Large Ensembles

115+ Participants (42 early career)
Diverse backgrounds:

atmosphere, ocean, land, biogeochemistry, 
air quality, health, economics, statistics. 
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US CLIVAR Working Group on Large Ensembles

Why are we here? 
- to exchange knowledge and ideas 
- to foster new research directions and collaborations 
- to inform a coordinated strategy for Large Ensembles 
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US CLIVAR Working Group on Large Ensembles

What are “Large Ensembles” 
and what insights do they 

provide beyond CMIP? 
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Initial-condition Large Ensembles

Emissions Scenario 

Initial condition 
perturbation

+

Many simulations performed with a single climate 
model and a single radiative forcing scenario, but 
starting from slightly different initial conditions.



The CESM1 40-member Large Ensemble (Kay et al. 2015)
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attribution, model evaluation and model inter-

comparison, especially on regional scales.
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Winter Precipitation Change (2010-2060)

CMIP archive confounds 
model uncertainty with 

internal variability uncertainty.
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Workshop Overview

• Progress in Large Ensemble research
- multi-model LE archive, observational LE, 

application to decadal prediction.
• Applications of Large Ensembles

- Separating forced signals from internal variability
- Climate projection uncertainty 
- Model evaluation 
- Methodological test-bed
- Extreme events
- Forced changes in internal variability

• Breakout discussions
- Foundational science, LE design considerations

Interactive Workshop
- 3 poster sessions
- Small breakout groups
- Lunches, reception, hike

Outcomes
- Foster usage of LEs
- Advance new applications of LEs
- Inform a future coordinated LE



Defining modes of internal variability 
in an era of forced climate change

In progress (Adam Phillips) 
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Under construction (Adam Phillips) 

The Atlantic Multidecadal Oscillation (AMO)
Index: 10-year low-pass filtered 

North Atlantic SST – Ensemble mean SST

1950-20181950-2099



UCAR Participant Code of Conduct
Expected behaviors:
• Treat all participants with respect and consideration
• Be considerate and collaborative
• Critique ideas rather than individuals
• Be mindful of your surroundings and of your fellow 

participants 
• Alert workshop organizers or UCAR staff if you notice 

someone in distress or any dangerous situation 
• Respect the rules and policies of the event and the venue 

Full versions of the participant code of conduct are available at https://www.ucar.edu/who-we-
are/ethics-integrity/codes-conduct/participants

The designated point of contact for reporting violations or concerns is Clara Deser.

https://www.ucar.edu/who-we-are/ethics-integrity/codes-conduct/participants


Extra
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Flavio Lehner (NCAR)
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