
Enhancing EMC2 simulators for GCMs

Objective: Enhance EMC2 capability by adding a statistical aggregation module to provide grid-box statistical 
diagnostics to make EMC2 more suitable in evaluating global climate model (GCM) simulated clouds. 

Subcolumn generator
Allocate hydrometeors (cloud and 

precipitation) to subcolumns 

Instrument simulator
Forward calculate lidar and 
radar signals synthetically Statistical Module

Provide CFAD and CF

This work was performed under the auspices of the U.S. Department of Energy by Lawrence Livermore National Laboratory under contract DE-AC52-07NA27344. Lawrence Livermore National Security, LLC. 

Jingjing Tian, Yuying Zhang, Shaocheng Xie, and Meng Zhang, Lawrence Livermore National Laboratory

Precipitation

Cloud
E3SM Hindcast as Input

1

The monthly CFADs of radar signals 
show large uncertainties from different schemes 

Revised flowchart from Silber et al. (2022) 
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Uncertainty Sources

Major uncertainties come from 
the sub-column distribution of 

precipitation

Simulated radar 
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-Customize EMC2 for the DOE E3SM.
-Generate long-term ARM simulator-oriented data products.
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