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CAM-SIMA science goals
The System for Integrated Modeling
of the Atmosphere (SIMA) is an 
attempt to expand CAM’s capabilities, 
and create a unified modeling 
infrastructure for all global modeling 
(weather, climate, chemistry, 
geospace) modeling at NCAR.
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CAM-SIMA current status
• Working on modifying CAM4, CAM7, and MMM physics schemes to be 

CCPP-compliant (and work in CAM-SIMA).

• Also bringing in MUSICA capabilities (MICM and TUV-x) into CAM-SIMA.

• Hope to have a “real” CAM4 simulation running by end of fiscal year, with a 
“real” CAM7 simulation running ~6 months after that.

• But this is a software engineering talk, so has CAM-SIMA accomplished any 
software engineerings?
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SIMA developments - Model configuration
Creating the configure object in CAM:
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Creating the configure object in SIMA:

CAM uses ~8000 lines of Perl code in various scripts to properly configure 
the model and perform sanity checks.  This has been entirely replaced with 
python code in CAM-SIMA, which provides several advantages, including:

1. Better integration with CIME.
2. More easily understood by users/developers.
3. More thorough testing.
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SIMA developments - testing
An improvement upon CAM is that 

CAM-SIMA has unit testing which is 
run automatically via Github Actions, 

these currently include:

• Python unit tests

• Python linting (pylint)

• Fortran unit tests
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SIMA developments - CCPP
The Common Community Physics Package (CCPP) is a multi-agency effort to 
try and create portable and inter-operable physics schemes for use across 
various weather, climate, and earth system models.
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SIMA developments - modularity
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CCPP-ized scheme contains no model-
specific “use” statements or DDTs/objects

Original CAM scheme contains host-
model specific features.



SIMA developments - configurability
The CCPP allows a CAM-SIMA user 
to easily change the order or create 
new combinations of physics 
schemes, called “suites”.

CAM-SIMA also has the ability to 
change the number of vertical levels 
and tracers at runtime, which CAM 
currently cannot do without a rebuild.  
This also means CAM-SIMA will 
eventually have runtime chemistry 
configurability as well.
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Idealized physics results - moist baroclinic wave

*Thanks to Adam Herrington



Thanks for listening!
Questions?
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