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• New easier-to-navigate webpages
• CESM2 Large Ensemble
• CESM2 Special Issue Papers
• New CMIP6 and other simulations
• Discussion of NCAR’s role in CMIP
• Discussion of CAM vertical resolution
• Input for next CSL Proposal (2021-)

CVCWG Activities Update (March 2020)

Welcome Isla Simpson as new co-chair
(along with Jerry Meehl, Peter Gleckler, Shang-Ping Xie) 
Liaisons: Adam Phillips (science), Gary Strand (software)
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CESM2 Large Ensemble is underway!

• In partnership with IBS Center for 
Climate Physics, South Korea

• 1 degree spatial resolution
• 1850-2100 (historical and SSP370)
• 100 members
• Completion in ~ 7 months (Sep 2020)
• Data will become available in late 2020
• First 10 members are done.



Initialization protocol to create 
ensemble spread

• CESM1 used a single ocean initial state, 
with tiny (10-14 K) perturbations to the initial 
atmospheric temperatures (“pertlim”).

• CESM2 will use a combination of different 
ocean initial states (“macro perturbations”) 
and pertlim (“micro perturbations”).



• 20 random ocean initial states
(taken from restart files every 10 years of 
the long 1850 control simulation during 

model years 1001-1200 to avoid drift issues).
• 4 pre-selected ocean initial states based 

on AMOC phase (model years 1230-1301), 
with 20 “pertlim” members each. 

CESM2 Large Ensemble
Initialization Protocol
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CESM2 Large Ensemble
Initialization Protocol

Allows assessment of AMOC initial condition 
memory, and ocean vs. atmosphere 
contributions to ensemble spread.
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Courtesy of the US CLIVAR Working Group on Large Ensembles 
(Deser, Lehner et al., 2020 Nature Climate Change)

http://www.cesm.ucar.edu/projects/community-projects/MMLEA/
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New CVCWG Simulations
http://www.cesm.ucar.edu/working_groups/CVC/simulations/

• CESM1 Single-Forcing Ensembles (15-20 
members each of XAER, XBMB, XGHG, XLULC)  

Deser et al. (2020, J. Climate)

• CAM6-1° Tropical AMIP Ensemble          
(10 members, ERSSTv5, 1880-2014)

• To be conducted (CAM6-1°)
Global AMIP & Tropical Pacific Pacemaker 
CAM6-1° Control and CAM6-SOM* Control 
CESM2 control extension to 2000 years.

http://www.cesm.ucar.edu/working_groups/CVC/simulations/


New CVCWG Simulations (cont’)

Courtesy of Nan Rosenbloom (nanr@ucar.edu)

PAMIP



AGU CESM2 Virtual Special 
Issue Papers (33 total)

• Danabasoglu, G. et al (2020). The Community Earth System 
Model version 2 (CESM2). JAMES, in press.

• Capotondi, A., Deser, C., Phillips, A. S., Okumura, Y., Larson, S. 
M. (2020). ENSO and Pacific Decadal Variability in the Community 
Earth System Model Version 2. JAMES, in revision.

• Meehl, G. A. et al. (2020). Characteristics of Future Warmer Base 
States in CESM2. JAMES, in revision.

• Meehl, G. A., Shields, C., Arblaster, J. M., Annamalai, H., Neale, 
N. (2020). Seasonal mean monsoon simulations in CESM2.

• Simpson, I.R. et al. (2020). An evaluation of the large scale 
atmospheric circulation and its variability in the Community Earth 
System Model 2 (CESM2) and other CMIP models. JGR-Atmos, in 
revision.

• Gettelman, A., M. et al. (2020). The Whole Atmosphere 
Community Climate Model Version 6 (WACCM6), JGR-Atmos. 

http://www.cesm.ucar.edu/publications/

Six led or co-authored by CVCWG co-chairs:

http://www.cesm.ucar.edu/publications/


CESM Involvement in CMIP Discussion 
(per NCAR leadership)

• What value do you see (or is there) in 
CESM's participation in the CMIP efforts? 

• Relatedly, how have CESM CMIP 
simulations / experiments helped you 
advance your science?

• What fundamental science does the CESM's 
CMIP participation come at the expense of?



What are the CVCWG’s views on vertical resolution?

What we currently have?
WACCM zonal mean zonal wind (DJF)

CAM6 (32 layers)

WACCM6 (70 layers)

Cost = ~3500 core-hours/yr

Cost = 
With chem ~28000 core-
hours/yr
Without chem ~ 7500 core-
hours/year

CAM5
~1300

CAM4
~350

CAM6
~3500

SC-WACCM6
~7500 ~23000

WACCM6

x1 x3.5 x10 x21 x65



Considerations

Configuring and tuning multiple configurations is burdensome

Many people want many different things…
- Computational efficiency
- Accurate representation of middle-atmosphere dynamics
- Improved vertical resolution in the boundary layer
- Optimum model top for seasonal forecasting (including a stratosphere 
but not going above initialization datasets as WACCM currently does)

300+ simulations were performed in the tuning process for CESM2
- wouldn’t have been feasible to do with WACCM

There is evidence for the importance of the stratosphere
- Well established influence of variability in the stratospheric polar 
vortices on the troposphere
- QBO influences on the MJO (not yet captured even in WACCM)

We run CMIP with both CAM and WACCM à reduced computational 
cost if we converged on one model.



Discussion points

Should CAM and WACCM be unified? i.e., Could the CVCWG cope with 
a computational burden of a configuration that would meet the needs of 
WACCM users? 

Are we ok with not having a reasonable representation of the 
stratosphere?  Could we take the computational hit of 1.5 or 2x CAM to 
have an improved representation of the polar vortices i.e., higher top but 
not as high as WACCM

If you could have any model you want built for you, what would be on 
your wish list and why?



Your Input for next CSL Proposal
(more discussion at the 

CESM Summer Workshop)

Email input to:
Isla Simpson (islas@ucar.edu)
Jerry Meehl (meehl@ucar.edu)

mailto:islas@ucar.edu
mailto:meehl@ucar.edu

