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CESM Chemistry Options
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MOZART Family of Chemical Mechanisms



Aerosol Options in CESM2

Tilmes et al., 2023

Ongoing (SIMA and MUSICA Efforts) Implementation of an updated Aerosol Interface 

MAM5 for stratospheric chemistry options 



New ADF Chemistry Options in Development

New Plots:
- Ozone Climatology
- Chemistry/Aerosol 

comparisons
- AODVIS comparisons
- CO MOPITT 



Model Simulations with the Recent Code Base
CAMchem TS1 vs CAMchem Climate Chemistry (1996-2000)

Climate Chemistry, TS1

19K/yr 4 yrs a day 

25K/yr 2 yrs a day



Model Simulations with the Recent Code Base
CAMchem TS1 vs CAMchem Climate Chemistry (1996-2000)

19K/yr 4 yrs a day 

25K/yr 2 yrs a day



Model Simulations with the Recent Code Base
CAMchem Climate Chemistry vs CAM (1996-2000)

Secondary Organic Aerosol (ANN)

Chemistry Climate

CAM

Chemistry Climate minus CAM
TS1 and Chemistry-Climate show similar aerosol 
burden compared to CAM. However, sulfate is lower in 
CAM (chemical production) -> differences in RESTOM 



CAMchem Climate-Chemistry vs CAM (1996 - 2000)

CESM configuration 
show a high bias due to 
dust and sea-salt and
low bias over the 
Northern Hemisphere

-> Likely impact on the 
North to South gradient 
in RESTOM
-> Updates expected 
with the new dust 
emission implementation

Chemistry ClimateCAM

MERRA2

2001-2020



CAMchem Timeline

     Winter 2023                                           Summer 2024                                        Fall 2024                

New dust emission scheme 

New Photolysis TUV-X

Mid-top chemistry runs
1960-2020 fixed SST runs

Mid-top Upper Boundary tests

Gravity Wave Tuning for MT 

Produce new 
forcing files 

Coupled runs with full 
chemistry, PI control, 

historical  

Produce new 
forcing files 

CAM-chem Development Timeline for CMIP7

                  Soil NOx emissions (land)

Climate Chemistry Tests

Fully coupled chemistry runs 
(B-CASE) are needed to 
provide input for CAMdirect effects on aerosol, clouds and radiation

direct effects on chemistry -> aerosol, ozone, oxidants -> radiation



Announcement: MUSICA input data on glade

• /glade/p/ locations were removed by CISL early 2024
• A need to move and consolidate input data locations
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*** Finalized locations by the end of Summer 2024 ***


