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CCSM AMWG Plan, June 2008

✤ Implement RRTMG as part of CAM/CCSM

✤ Diagnostic calls (10, based on namelist-specified atmospheres)

✤ Separate Microphysics from Radiation

✤ New Radiation Interface (Looking forward to moving MAM into 
framework)

✤ Condensed Phase Optics to match parameterizations (MG, Aerosols)

✤ Completed August 2009



What Changed?
✤ Optics for Gases (RRTMG from AER/ISO/Verisk Analytics)

✤ Frequency Bands (Easier interface to IR Bands)

✤ RT Solver for SW and LW (RRTMG)

✤ Condensed Phase Optics

✤ Ice & Liquid Clouds + Snow and Rain

✤ Aerosols (Multiple Packages)

✤ Cloud Overlap (McICA) (RRTMG)

✤ New Solar Specification



CAM 4 -> 5 (What didn’t change?)

✤ 2-stream solver for shortwave

✤ Flux-based integration in longwave (no scattering)

✤ 2 Bands for surface albedo specification

✤ Bulk mode aerosol optics are similar (Thanks to Steve Ghan)



Climate Forcing Accuracy (RTMIP)*
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Climate Forcing Accuracy (RTMIP)*
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Net LW Flux      

Top

Surface

Top/Clear

Surface/Clear

Cloud (Top)

 Base: W/m^2 RRTMG -
CAMRT

221 -0.60

49 -1.39

261 -3.08

81 -4.25

40 -2.49









Net SW Flux

Top

Surface

Top/Clear

Surface/Clear

Cloud (Top)

Base: W/m^2 RRTMG -
CAMRT

217 -4.33

142 -1.97

288 -1.33

217 -1.47

-71 -3.01









CAM5, since August 2009

✤ Change boundary: conservative scattering | scatter/abs in SW

✤ Change optics for cold dry air (unvalidated)

✤ Tried to move to most recent tag of rrtmg, but software engineering 
turned out to be too difficult

✤ PORT - Parallel Offline Radiative Transfer

✤ Volcanic Optics reimplementation on Track 5 branch

✤ New Solar Specification

✤ Suggested MAM and Cloud Interfaces



Future Opportunities of Interest

✤ Framework to test against line-by-line DisORT methods

✤ Separate Composition (state, microstate) from Optics/RT            
(MAM, Clouds)

✤ Remove sub-column assumptions from radiation

✤ Make water vapor and cloud correlation explicit, outside radiation

✤ Move radiation to mass-path specification rather than                    
mmr-specification

✤ Climatology from WACCM between TOM/TOA

✤ LW Bias Anyone?



That’s all, folks!
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Flux Differences (W/m^2) 
Global , 1 yr Means, No Aerosols, RT-coupled
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Climate Effects from New Radiation
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Interface for Radiative Constituents
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