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Motivating the coordination of model evaluation capabilities 

• The number of model analysis packages has been steadily growing.

• Little coordination between separate projects, often requiring extensive developer-
intervention when others want to use a particular code.

• Modular approach to capability building has important advantages. 

• Some technical and scientific coordination between independent efforts would 
benefit the research community and could accelerate progress towards systematic 
model evaluation.
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CMEC Project Goals

1. Develop robust standards for metrics and diagnostics packages.

2. Develop accompanying tools for coordinated execution of analysis packages               
(and optional visualization/interaction of metrics and diagnostics package output).

3. Build connections across projects and agencies related to model evaluation activities.

It is hoped that CMEC can provide conventions and standards to guide the analysis community much in the 
way the CF-conventions were leveraged to establish the CMIP data standards
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Pathways for development of CMEC compliant model analysis capabilities

1 Contribution to existing established packages

PCMDI Metrics 
Package

International Land Model 
Benchmarking Project

2 Development of targeted 
standalone packages by 
small teams or individuals 
(e.g., Github code for an 
individual paper)

Toolkit for Extreme 
Climate Analysis

TECA

Examples
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CMEC Status report
cmec.llnl.gov

Conventions for generalized code operation 
and standard output have been developed 
and are currently being implemented/tested 
with multiple packages 

CMIP6 results are being routinely updated 
and made public for several capabilities:

• The PCMDI Metrics Package (PMP)
• International Land Model Benchmarking Project (ILAMB) 
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Summary statistics (metrics) with access to underlying diagnostics
ILAMB biogeochemistry CLIVAR/ENSO

MJO task force metrics

Extremes
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• Compatibility with CMEC effectively requires:
• A (JSON) file that provides metadata on the package being executed
• A (bash) script that allows for “lowest common denominator” execution of the analysis module
• CMEC-compliant output

• “Lowest common denominator” (LCD) execution – modules run over:
• Path to the base directory of the metric module
• Path to the observational data and model data
• Path where output should be written
• List of modules to be executed (and their configuration name)

CMEC Standards for Metrics and Diagnostics
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A possible cross-agency solution 

There are substantial overlaps among agency 
interests when it comes to model evaluation (and 
within DOE across programs).

CMEC is building towards a US cross-agency 
collaborative for metric and process-oriented 
diagnostics (PODs) development activities.

CMEC standards have been developed in 
collaboration with the NOAA Model Diagnostics 
Task Force (MDTF).
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Next steps

• Work to ensure an increasing number of existing packages are 
fully-compliant with CMEC conventions

• Publish and promote CMEC conventions, encouraging broader 
adoption in the community

• Broaden the application of the CMEC standards beyond metrics, 
e.g., to include process-oriented diagnostics
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DISCLAIMER: This document was prepared as an account of work sponsored by an agency of the United 
States government. Neither the United States government nor Lawrence Livermore National Security, 
LLC, nor any of their employees makes any warranty, expressed or implied, or assumes any legal liability 
or responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, 
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herein to any specific commercial product, process, or service by trade name, trademark, manufacturer, 
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the United States government or Lawrence Livermore National Security, LLC. The views and opinions of 
authors expressed herein do not necessarily state or reflect those of the United States government or 
Lawrence Livermore National Security, LLC, and shall not be used for advertising or product 
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