
   

✔  MOTIVATION:
✔ In models, the treatment of cloud convective processes affects the 

atmospheric vertical transport and mixing therefore the chemical state and 

radiative forcing of the atmosphere. We investigate the implications for the 

concentrations of short lived atmospheric passive tracers, radon (Rn) and 

methyl iodide (CH3I) from explicitly resolving cloud physical and dynamical 

processes. Conventional climate models use implicit treatments for cloud 

convective processes called “parameterizations”; we use one of those 

parameterizations here as control case. To test the fidelity of the model we 

compare simulated v. measured vertical profiles available from field 

campaigns

✔  CONTROL CASE:
✔  Community Atmosphere Model (CAM) in Chemical Transport Mode (CTM) 

with NCEP meteorology: 28 levels; 1.9x2.5; FV; dt=30min

✔  Zhang & McFarlane convective scheme for clouds

✔  Model for Ozone and Related Chemical Tracers (MOZART)

✔  Rn from land masses

✔  CH3I monthly climatologies (Bell et al JGR). Marine areas and rice paddies.

✔  TEST CASE:
✔  As in CONTROL but the cloud convective processes are from the Colorado 

State University (CSU) Multi-scale Modeling Framework (MMF): SUPER-

PARAMETERIZED CAM (SPCAM)

✔  Embedded 2D Cloud Resolving Model (CRM): 64x1; dx = 2000m; t=20s

✔  RUNS:
✔  11 Years: 1996 → 2006

✔  PROFILE BINNING:
✔ Observed and simulated values are binned on discrete vertical levels with 

midpoints at 0.5, 2, 5, 10, and 18 Km.

✔  LOCAL CONVECTIVE INDEX (LCI):
✔  LCI = Δln(q)/Δh where q is volume mixing ration and h is height

✔ The anomalies in the simulated LCI with respect to observations are calculated 

for the atmospheric layers referred to here as the Planetary Boundary Layer 

(PBL; 0.5–2 Km), Low Troposphere layer (LTL; 2–5 Km), Mid Troposphere layer 

(MTL; 5–10 Km), and Upper Troposphere layer (UTL; 10–18 Km).

✔  CONCLUSIONS
✔ Simulated vertical profiles of tracers concentrations from both models are 

compared with observed ones and suggest that the cloud-resolving GCM 

is better than the conventional GCM. Contrasting climatological maps of 

tracers concentrations from simulations we found consistent and 

appreciable relative differences between the cloud-resolving GCM and the 

conventional case that might have important implications for climate and 

atmospheric chemistry simulations but require further investigations.
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Radon Profiles & Relative VMR Change with Height

Case Studies

Simulated and observed vertical profiles and LCI anomalies in the PBL, LTL, MTL, and UTL for Rn. 
Climatological values are shown in red for SP-CAM and blue for CAM. Observed profiles are shown in black.

Methyl iodide Profiles & Relative VMR Change with Height

Simulated and observed vertical profiles and LCI anomalies in the PBL, LTL, MTL, and UTL for Methyl iodide. 
Climatological values are shown in red for SP-CAM and blue for CAM. Precise values are shown in brown for 
SP-CAM and cyan for CAM.  Observed profiles are shown in black.

Methyl iodide zonal maps SPCAM v. CAM 

for November and May

Methyl iodide 14 Profiles 

Synthesis 

Radon global maps SPCAM v. CAM for July in 4 atmospheric layers

SUMMARY SPCAM v. CAM DIFFERENCES FROM SIMULATIONS ONLY:

At latitudes where most of the convective precipitation occurs, with respect to CAM, SPCAM depletes the PBL, enriches 
the layers of shallow convection, and depletes the layer of deep convection up to approximately 2 Km below the 
tropopause above which it enriches the atmosphere.

SPCAM CH3I VMR

SPCAM v. CAM CH3I VMR % CHANGE

SPCAM CONVECTIVE PRECIPITATION

SPCAM v. CAM RELATIVE HUMIDITY CHANGE
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