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Overview

• Major updates and developments

• Evaluation and diagnostic tools

• Discussion of user projects and needs
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Current and future configurations of CAM-chem
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CESM3/CAM7
- MAM5 (5 modes) when chemistry implemented
- New upper boundary conditions from WACCMX (D. Marsh)
- Marine Organic Aerosol
- Dust module emissions updates
- TUV-x: easy to add new code; online; aerosol interaction
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Dynamical core overview
• SE - CSLAM (pg3): Spectral Element dynamical core on a cubed 

sphere, Conservative Semi-Lagrangian Multi-tracer dynamical 
core with finite-volume transport (CSLAM). No current regional 
refined capability. The current new workhorse in CESM2.X/3

• SE (RR): Spectral Element dynamical core with regional 
refinement options.

• FV: Finite Volume (FV)

• FV3: a non-hydrostatic cubed-sphere version of FV

• MPAS: Model for Prediction Across Scales, cloud resolving, a 
global version of Weather Research and Forecasting, WRF, model 
discretized on a Voronoi grid. Regional refinement option, 
(experimental: need to compare with SE-RR). 
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SE



Responsibilities of the workhorse model

• The CAM-chem workhorse run provides oxidants to CAM

– Current update: CGD has run the 58/93 version with specified 
chemistry, simple SOA and updated MAM4 (with prescribed 
stratospheric aerosols)

– CAM-chem is running on L58 (with topography bug fix) 
(https://github.com/NCAR/amwg_dev/issues/202)

• Provide a scientifically validated configuration

• Provide a benchmark

https://github.com/NCAR/amwg_dev/issues/202


New boundary conditions for regional modeling
*New* CAM-chem community simulation: 
output saved for boundary conditions in 
regional modeling

https://wiki.ucar.edu/display/camchem/CES
M2.2%3ACAM-chem+as+Boundary+Conditi
ons

Subsets of the data can be requested

https://www.acom.ucar.edu/cesm/subset.s
html

https://wiki.ucar.edu/display/camchem/CESM2.2%3ACAM-chem+as+Boundary+Conditions
https://wiki.ucar.edu/display/camchem/CESM2.2%3ACAM-chem+as+Boundary+Conditions
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MUSICA updates
MUSICA: MUlti-Scale Infrastructure for Chemistry & Aerosols

https://wiki.ucar.edu/display/MUSICA/MUSICA+Home 

(1) Three bug reports:
• CLM bug affecting MEGAN emissions (July 2022)
• SE advection bug (critical over steep orography)
• Secondary bug in SE advection (high latitude noise) 

Bug fixes are available in the latest release of the model

(2) MUSICA & GEOS-Chem
(3) Integrating MICM into NOAA Unified Forecasting System (UFS)
(4) The Generalized Aerosol/Chemistry INTerface (GIANT)

https://wiki.ucar.edu/display/MUSICA/MUSICA+Home


Diagnostic framework development
Atmospheric Diagnostic Framework, ADF, python tools developed in 
collaboration with Justin Richling (CGD) to replace the previous diagnostics 
written in NCL (https://github.com/NCAR/ADF)

• Currently developing:
– Budget Tables (including for SE): chemistry and aerosols
– Zonal aerosol evaluation
– MODIS and MERRA AOD climatology comparison maps (D. 

Fillmore)
– MOPITT CO new climatology comparison maps (V9J)

• Upcoming:
– Ozone profile climatologies
– Chemistry zonal mean evaluation

https://github.com/NCAR/ADF


Model Evaluation with MELODIES MONET
MELODIES: Model EvaLuation using Observations, DIagnostics and Experiments Software
MONET: Model and ObservatioN Evaluation Toolkit

A modular framework to 
compare model results and 
observations of atmospheric 
chemistry

https://github.com/NOAA-CSL/
MELODIES-MONET 

https://github.com/NOAA-CSL/MELODIES-MONET
https://github.com/NOAA-CSL/MELODIES-MONET


Discussion Slide

Model intercomparison: CCMI-2, HTAP-fire, TOAR2, ISA-MIP, CMIP7 
https://wiki.ucar.edu/display/camchem/MIPs
- Who is involved? Are there missing MIPs?

Model development: 
- Which configurations are required?
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Testing plans for the workhorse model

• Perform a 20 year climate run (1979-1999) (re-running due to 
topography issue, avail after WGM)
– 58L SE-CSLAM
– prescribed SST
– free running

• The use new code with all updates from Simone’s slides
• Upper boundary conditions
• Produce oxidants (from free running with prescribed SST)
• Regrid MERRA2 to 58L or 93L to be able to run specified dynamics
• Compare 58L with and without chem, to CMIP6 FV and to 32L FV & SD



GitHub links

All AMWG development:
https://github.com/NCAR/amwg_dev/issues

CAM7 development run plans and progress: 
https://github.com/NCAR/amwg_dev/discussions/193

L58 chemistry development plans and progress:
https://github.com/NCAR/amwg_dev/discussions/200

https://github.com/NCAR/amwg_dev/issues
https://github.com/NCAR/amwg_dev/discussions/193
https://github.com/NCAR/amwg_dev/discussions/200

