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CESM Directions

Where are we now in the Arctic? 
Where are we going?



Å CAM6 = Much better polar clouds

Å Improved TOA and surface fluxes

TOA Cloud Radiative Effect

Atmosphere: Where we are
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CESM2-CAM6: Better Arctic Clouds



Å Lots of work on S. Ocean clouds with new data. 
ï Next few years will have more Arctic data

Å Ice formation important in S. Ocean. Critical in Arctic
ï Ice Nucleating Particles (INP) & Riming are key processes

Å Working on improving cloud microphysics and INP

ObsExample: Simulating Observed Size Distributions 

in CESM2 over the S. Ocean from SOCRATES in 

2018 (Hobart & South)

Atmosphere: Where we are going



Å New Capabilities with SE dynamical core to run 
refined mesh at high resolution over different 
regions: e.g. Arctic

ÅCouple to Land, Land Ice at 
high resolution.
ÅWhat ocean/sea ice 

resolution to build?
ÅCould do this with 

CESM2.1.1

Sample: 25km mesh over the Arctic.
Å 25km, could do a century 
Å 14km, decades 
Å 7km, seasons to years

Atmosphere: Where we are going (High Res)



From Holland, Bailey, and DuVivier
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Sea Ice: Where we are

CESM2:

Å 8 sea ice, 3 snow vertical levels
(doubled/tripled respectively)

ÅMushy layer thermodynamics

ÅMean climate, trends are pretty good

Å Interesting differences due to atmosphere.



Sea Ice: Where we are

Å In development:

ï Water isotopes

ï Incorporating CICE6 
into CESM3 �_the 
column physics has 
been separated from 
the dynamics.

ï Floe size distribution �_
UW and New Zealand 

ï Albedo/snow �_using 
upcoming MOSAiC
observations


