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domain: 64x24 
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8192 CRMs



Coupling
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Cases (about 500-days each)

CAM-SLD Standard physics

SP-NOR SP with “original” coupling (”non-interactive radiation”)

SP-RAD SP with radiation transfer (”interactive radiation”)

SP-SNW Same as SP-RAD, but ice-to-snow aggregation rate is 
increased ten-fold (”microphysics”)

SP-99 Same as SP-SNW, but for Sep. 1998-Jan. 2000 SSTs

SP-DRAG Cloud-scale surface drag
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DJF Precipitation Rate, mm/day



CAM

MMF

ISCCP

DJF High-Cloud Cover
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Dai (2001)

JJA Local Time of Non-Drizzle Precipitation 
Frequency Maximum





Computational Performance



Speedup for various computers
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Wall-clock time per simulated year
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CRM Resolution and Domain Size:
Sufficient ?
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Standard CRM 

Grid
Levels
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Text
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Great Red Spot











It is suspected that ...

Prototype-MMF implementation (periodic-domain 
CRM in each grid column of GCM) itself may be 
responsible for the “Great Red Spot”.



Strategy for Understanding GRS

Test the current approach using “Big-Brother” model, 
that is CRM as a super-parameterization within a 
CRM.  

Advantage: a “true” solution can be produced by a 
high-resolution CRM, and used for direct comparison.



Established by now...

CRM resolution appears sufficient for deep/mid 
convection.

Shallow clouds are underrepresented. 

MMF is efficient on massively parallel computers.



Model development

“Big Brother” Model: 100% coded, needs DBT

Global MMF with CRM continuous along the 
longitudinal circles: CRM part coded, needs a coupler 
to the GCM

Quasi-3D CRM



The End


