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Why does DOE support CMIP?
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• Promote increased scientific scrutiny of models used to inform climate 
change mitigation and adaption policies

• Provide multi-model context for interpreting results

• Lack of consensus across ensemble results calls for explanation, which leads to

• Deeper understanding of results

• Reduction in climate projection uncertainty

• E3SM development efforts can be assessed

• Development can be focused/prioritized, based on comparisons with CMIP ensemble

• Provides international network for active collaboration

• Serve as a resource for DOE scientists, facilitating and expediting

• Improved understanding of feedbacks

• Identification of processes driving climate variability and change

• Routine evaluation and monitoring of model performance across multiple CMIP phases



PCMDI: CMIP leadership activities
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• As WGCM CMIP Panel members, we 

• Structure and evolve CMIP design to maximize scientific impact relative to the 
effort/cost

• Lead synergistic activities that enhance CMIP value, for example:

• input4MIPs: development, documentation, and comparison of forcing datasets (Paul Durack)

• obs4MIPs: coordination of effort to host and serve observational datasets conforming to CMIP 
data standards (Peter Gleckler)

• By chairing the WGCM Infrastructure Panel (WIP), we

• Ensure coordination of international projects developing CMIP infrastructure

• Develop data standards that facilitate use of MIP results (models and obs)

• Our CMIP leadership

• Harnesses more than two decades of CMIP leadership experience

• Synergistically relies on the DOE ESGF project, which develops the software at the 
core of the CMIP data archive storage and delivery



CMIP6 Guide
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• CMIP6 user guide – starting 
point for engagement

• Focused information for

• Climate modelers
(data providers)

• ESGF node managers 
(data distributors)

• Users (data analysts)

• Provides information and 
links to other CMIP6 
supporting material https://pcmdi.llnl.gov/CMIP6/Guide



CMIP6 summary statistics
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• 51 institutions/consortia (CMIP5: 31); 136 models (CMIP5: 59 models);
316 experiments, 104 tier 1 (CMIP5: 33, 14 tier 1)

• ~10 PB published to-date; 20–50 PB output expected (CMIP5: ~2 PB)

• PCMDI leads CMIP6 delivery (collaborates with partner institutions, see refs)

https://github.com/WCRP-CMIP/CMIP6_CV
s

Registered:
● experiments
● institutions
● models



CMIP6 data archive growth
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CMIP6: >9 PB
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CMIP6 data availability
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Complete CMIP6

CMIP6 data holdings – updated hourly
https://pcmdi.llnl.gov/CMIP6/ArchiveStatistics/esgf_data_holdings/
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CMIP6 data availability
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CMIP sub-MIP

Experiments

CMIP6 data holdings – updated hourly
https://pcmdi.llnl.gov/CMIP6/ArchiveStatistics/esgf_data_holdings/
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CMIP look back and ahead
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• The MIPs have been steadily growing over the last  29 years

MIP era Active Years # Experiments # Models Data volume

AMIP1 1991 1 27 (atmosphere-only) 1 GB

AMIP2 1995 1 33 (atmosphere-only) 500 GB

CMIP1 1995-1997 1 17 (Coupled ocean-atmos) 1 GB

CMIP2 2000-2005 2 17 (Coupled ocean-atmos) 500 GB

CMIP3 2007-2010 11 24 (Coupled ocean-atmos) 50 TB

CMIP5 2011-2014 39 59 (Coupled, ESMs) 2 PB

CMIP6 2018-2022 316 (24 sub-MIPs) 136 (Coupled, ESMs, plus radiation codes) >20 PB

CMIP7? 2025-2029? - - -



CMIP7 planning is beginning
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• Where can we simplify the structure to enable nimble responses to the 
creation of new MIPs to address new science questions?
• Example: COVID-19 has inspired a possible “CovidMIP” (2020-2021) 

• to compare modeled and observed climate responses to changes in anthropogenic aerosols

• ~10 modeling groups involved (including E3SM)

• Example: Forcing datasets will continue to evolve

• Can we continue to leverage the input4MIPs leadership to ensure datasets proposed for future work 
have been carefully vetted? 

• Volcanic forcing is a known issue for CMIP6 (Rieger et al., 2020 GMD)

• The challenge will be to provide flexibility while maintaining standards and 
procedures, which modeling groups and analysts now depend upon and 
which underlie model data delivery



Input from CMIP users is invited
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• What new infrastructure capabilities/tools should be developed to 
support CMIP-based research. For example
• Regridding tools for easy comparison across models on different grids?

• Alternative paths to CMIP output and documentation?

• Methods by which data provenance can be easily recorded for journal articles?

• Your ideas are needed!

• CMIP Panel survey will obtain feedback (within ~6 months) 

• Please share your opinions, suggestions for improving CMIP to serve the science

• Additional resources are being secured to aid CMIP-based research

• CMIP international project office should be in place in 2021
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