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The Stochastic MultiCloud Model Parameterization calibrated with radar observation 

Data and Methodology 
We have trained the model by using Dynamics of the Madden-Julian Oscillation (DYNAMO) radar observations and followed Markov-

chain process to generate key parameters like transition probability, required for CFSMCM. 

Climate simulations of the CFSMCM is done  and 25 year run is made and last 20years are analyzed.  

Convective Rainfall (left panel) and Large-scale Rainfall (right panel) Annual mean bias of Low-level (%) 

Summary and Conclusions:  
 

 Global distribution of low-level cloud is improved and it is 

also with better agreement with observational analysis, which 

is inaccurate in RSAS. 

 Convective and Large-Scale rainfall are improved in SMCM 

as compared to RSAS. 

Impact of  modified precipitation conversion  rate in SAS convection scheme in CFS and GFS 

where a = 2.0 x 10-3 m-1 , is a constant, b = 

0.07O C-1  is the exponential decaying rate 

of C0 below the freezing temperature T0 

(0OC). 

 

  The fraction of cloud ice that is converted 

to precipitation decreases with height above 

the freezing level.  

 The reduced rate of conversion of cloud 

condensate to convective precipitation at 

colder temperatures generally leads to a 

decrease in precipitation, especially in the 

category of heavy rainfall.  

 

 The resultant increase of detrained 

moisture induces moistening and cooling at 

the top of clouds. 

The modified cloud condensate to precipitation conversion parameter (C0) JJAS mean precipitation (mm/day) in CFSv2 
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Convective and large-scale rainfall mm/day) in CFSv2 

Following Lim (2011) and 

Han et al. (2016) 

Rainfall PDF (%) over All India land in 

GFS T1534 for JJAS of 2018-2019 
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Skill score over All India land region 

GFS Single Column Model (SCM) Set up 

Advantages: 

Computationally cheap. 

 Allows to study subset of processes or single process only.  

When an SCM is forced with observations, errors must be due to 

the column physics being tested, or to problems with the 

observations that are used as input. 

 Once a parameterization has passed its SCM tests, it can 

immediately be used in a true GCM; there is no need to “transfer” 

it. 

 SCM tests cannot detect problems with parameterizations that 

arise through feedbacks with the large-scale circulation. 

TWP-ICE case 

IC: 19Jan03Z,2006 

A new framework of convective parameterization: Artificial Intelligence                                               

Inputs from GFS  

grid scale 

Deep layer trained using the tendencies 

from the CRMs embedded in SP-GFS 

Output at GFS  

grid scale 
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A unified approach to parameterization using Cloud Layers Unified By Binormals 

(CLUBB) and subcolumns 

Flow of CLUBB-SILHS 
Construct the multivariate PDF of subgrid-scale variability (performed by CLUBB) 

 
 

Draw subcolumns from the subgrid PDF (performed by SILHS) 
 
 

Feed subcolumns into physical parameterizations and compute process rate tendencies 
(performed by a microphysics scheme) 

 
 

Average microphysics tendencies from each subcolumn to form a grid box average 
profile 
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Taylor Diagram for JJAS climatological mean 
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