
http://blogs.reading.ac.uk/ccmi/

The IGAC/SPARC Chemistry-Climate Model Initiative (CCMI)



• The joint IGAC/SPARC Chemistry-Climate Model Initiative (CCMI) was established to coordinate 
IGAC and SPARC chemistry-climate model evaluation and associated modeling activities. 

• Activities focus on the coupled troposphere-stratosphere domain and assessment of scientific 
questions in the context of comprehensive stratosphere-troposphere resolving models with 
chemistry.  For example:

• The impact of stratospheric ozone changes on tropospheric chemistry via both ozone fluxes 
(e.g. from the projected strengthening of the Brewer-Dobson circulation) and actinic fluxes.

• Shortcomings in our understanding and/or modeling of long-term ozone trends and methane 
lifetime

• The CCMI simulations were defined in 2013 and the first output delivered ~mid 2016.  Delivery of 
output is ongoing.

• The evaluation of CCMI models is organized “bottom up” rather than “top down” like the 
preceding SPARC CCMVal activity

• However, the focus is still on process-oriented diagnostics that test models’ ability to represent 
specific aspects of observations that reveal fundamental physical processes.

What is CCMI?



Example of Process-Oriented Diagnostics
Chapter 5 (Transport), SPARC CCMVal Report The water vapor “tape recorder”

The ascent rate of the water vapor anomalies is a measure of 
tropical upwelling, the scale height over which they are 
attenuated is a measure of in-mixing of extratropical air



Example of Process-Oriented Diagnostics

Upwelling Rate In-mixing Rate



CCMI Workshops 



CCMI Models

These models are not all 
independent of one another



Detailed Model Descriptions

Morgenstern et al., GMD, 2017



CCMI Reference Simulations

All CCMs are running REF-C1 and REF-C2
There are some CTMs, which have run only REF-C1SD



CCMI Sensitivity Simulations

Also fixed GHGs, fixed ODSs, etc….



CCMI Output Variables

Hundreds of 
outputs available at 
a range of temporal 
and spatial 
resolutions



Research Opportunities Abound!

Only 2 analyses 
focused on the 
ASM have been 
proposed



RefC1

RefC1SD
CO concentrations 
are lower in the 
models and less well-
confined within the 
anticyclone than 
indicated by the 
measurements

There Is A Lot That Needs To Be Understood

Chemical gradient across the edge of the anticyclone measures effectiveness of the transport barrier



Model Output Is Available at the Centre for Environmental 
Data Analysis (Formerly British Antarctic Data Center)



You MUST Follow the CCMI Data Policy



Becoming a Collaborator is Easy!



Check Out the CCMI Special Issues in GMD and ACP


