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SIMA
(System for Integrated Modeling of the Atmosphere)

SIMA is an effort to unify community atmospheric modeling across 
weather, climate, chemistry, and geospace

http://sima.ucar.edu  

(=Community Earth System Model)
Atmosphere component of CESM is CAM 
(Community Atmosphere Model)

http://sima.ucar.edu


Example frontier SIMA Application: Coupled regional climate 
in global CESM (e.g. polar) A lot of effort has been put in to developing community tools 

for setting up custom regional refined simulations!

Adam Herrington, CGD & Matt Rehme, CISL-Vislab
Movie at: https://www.youtube.com/watch?v=YwHgqDu75s8

http://www.youtube.com/watch?v=YwHgqDu75s8


Example frontier SIMA Application: Geospace 
(WACCM-SE-CSLAM at ~25km, ~600km model top) 

Coupling to dynamic magnetohydrodynamic model GAMERA 
(provides electric potential and energetic particle information which is efficiently mapped to model grid)

Species dependent thermodynamics

Molecular viscosity and thermal conductivity in spectral-element dynamical core

WACCM-X Coupled to 
plasmasphere model: 
Waves generate 
ionosphere bubbles 
(first in a global model)



Example frontier SIMA Application: Ultra-high res 



Example frontier SIMA Application: Chemistry



Next generation CAM
(CAM7 in CESM3)

High top (~80km) = 93 levels
Low top (~40km) = 58 levels 

List of CAM developments underway
● Vertical grid/resolution (higher top, more levels)
● Dynamical core development (SE,MPAS,FV3)
● CCPP infrastructure
● Physics re-ordering
● Enthalpy fluxes to other components (MOM6)
● CPT: Implementation of CLUBB-EDMF
● CPT: Prognostic momentum fluxes in CLUBB
● CPT: Land surface heterogeneity interacting with atmosphere
● Other: Microphysics (PUMAS), Radiation (RRTMGP), Convection 

(ZM2)

Lauritzen et al. (in prep): Reconciling and improving formulations for 
thermodynamics and conservation principles in Earth System Models 
(ESMs)


