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To facilitate more effective use of observations for Earth System Model evaluation, 

research and development with the aim of accelerating model improvements …

3

metadata/data technical alignment of CMIP output and observations

Approach

side-by-side delivery of both via the Earth System Grid Federation (ESGF)

Data Standards

Data Delivery

Goal
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▪ Protocols for describing climate model output have been 

advancing for over 30 years 

▪ Hundreds of clearly defined variables are described in 

detail, and output at specific frequencies (monthly, daily, 

6hr, 3hr, 1hr, time-step)

▪ Via the MIPs, the modeling community has collectively 

embraced the Climate-Forecast (CF) conventions 

▪ “Controlled Vocabulary” and “Registered Content” 

facilitate the organization of this data, via a 

specific application of the CF conventions

Coupled Model Intercomparison Project (CMIP)
Data standards and protocols
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Image placeholder

▪ ESGF has delivered 10’s of petabytes of CMIP data (and 

related projects) to thousands of users

▪ A federated system of data nodes 

▪ Well-defined project protocols makes this possible 

▪ Preparations underway for a CMIP7

▪ ESGF2 is being advanced via a consortium led by ORNL

Earth System Grid Federation (ESGF)
Primary delivery mechanism of E3SM, CMIP, obs4MIPs, and related project data

CMIP6 data nodes

MetaGrid interface to ESGF-published data
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▪ Kickoff meeting  @PCMDI with JPL and NASA science 

teams (Oct 2010; Gleckler et al, EOS), leading to …

▪ A team worked for several years to deliver selected NASA 

products to obs4MIPs (~2011-2014), leading to …

▪ WCRP Data Advisory Council advocating for 

internationalization of the project (2014)

▪ Community recommendations resulting from a workshop at 

NASA HQ (2014; Ferraro et al, BAMS, 2015)

▪ obs4MIPs status for CMIP6 (Waliser et al., GMD, 2020)

Obs4MIPs origins and evolution

Initial set of NASA products included in 

obs4MIPs (Teixeira et al., 2014)



7LLNL-PRES-869918

▪ Since 2022 obs4MIPs has been reinvigorated, with a steering 

panel supported by the CMIP International Project Office (IPO)

▪ Co-Chairs:  P. Gleckler (PCMDI), G. Elsaesser (NASA/GISS), 

S. Pinnock (ESA)

▪ Obs4MIPs is a centralizing effort of ESMO (Earth System 

Modelling and Observations), a new core project of the World 

Climate Research Programme

Obs4MIPs Steering Panel and the WCRP
International collaboration
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What is new?

• The utility to prepare data (CMOR) has been generalized for 

describing observational data

• obs4MIPs data specifications (ODS2.5) are technically 

aligned with CMIP updates 

• Controlled vocabularies and unified version control of 

<source_id> (e.g., “CERES-EBAF-4-2”)

• Transparency: processing workflow captured for each dataset

• Can be prepared by data curator or facilitated by a “3rd party”  

Nuts and bolts

An improved and streamlined process

https://zenodo.org/records/11500474
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▪ obs4MIPs compliant CERES data (and other NASA products) 

have been prepared by Andy Manaster at Remote Satellite 

Systems (RSS) and published to ESGF-obs4MIPs

▪ A global attribute in the netCDF files points to the version 

controlled processing codes available on a github repository

▪ Most changes are to metadata 

▪ Exception: associated bounds for time, lon and lat are added   

obs4MIPs-compliant CERES-EBAF-4-2

Sample file name

rlut_mon_CERES-EBAF-4-2_RSS_gn_200003-202310.nc
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▪ Teams are advancing more efficient, quasi-operational 

capabilities for systematic evaluation of models

▪ Analysis via well-established evaluation tools, executed 

directly on data located at ESGF nodes, and public 

reporting of results 

Rapid evaluation framework
WCRP CMIP Model Benchmarking Task Team

Eyring et al., 2016

WCRP Task Team workflow development
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▪ PMP is used for gauging model performance in the evolving 

CMIP archive, and is now being generalized to target 

performance changes during the model development process

▪ Quick-look results are available via the PCMDI homepage

Example tool: The PCMDI Metrics Package (PMP)
Team lead by Jiwoo Lee

Lee et al doi: 10.5194/gmd-17-3919-2024

CERES-EBAF-4-2 TOA and sfc comparisons

https://pcmdi.llnl.gov/research/metrics/
https://doi.org/10.5194/gmd-17-3919-2024
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▪ obs4MIPs has recently been reinvigorated in preparation 

for CMIP7 and other modeling activities

▪ The process of preparing obs4MIPs-compliant data has 

been substantially improved

▪ In addition to serving the large community of CMIP users, 

obs4MIPs is being leveraged by organized teams striving 

to accelerate the systematic evaluation of models

▪ A pipeline now exists for delivering updated CERES 

products to obs4MIPs – increased automation is possible  

Summary
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▪ Efforts are underway to introduce a pathway for 

“exploratory products” into obs4MIPs  (G. Elsaesser)

▪ Increasing emphasis on higher resolution, process-

relevant products

▪ Delivery of “tech notes” and ancillary data/metadata

▪ “Suitability Indicators”  

▪ Monitoring usage of obs4MIPs datasets

▪ ESGF download statistics

▪ Reporting from dedicated benchmarking teams?

Additional topics
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obs4MIPs homepage

obs4MIPs github (codes and CMOR tables)

obs4MIPs ESGF-published data available through Metagrid

Climate Model/observations Output Rewriter (CMOR)

WCRP benchmarking task team

Resources

https://pcmdi.github.io/obs4MIPs/
https://github.com/PCMDI/obs4MIPs-cmor-tables/tree/master
https://cmor.llnl.gov/
https://wcrp-cmip.org/cmip7-task-teams/model-benchmarking/
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▪ Provide users with an overview of key 

features of a given dataset’s suitability for 

model evaluation
• Does the dataset adhere to obs4MIPs requirements?

• How complex is the model-obs comparison?

▪ Allow for a wider spectrum of observations 

to be included in obs4MIPs

obs4MIPs dataset suitability indicators

Waliser et al., 2020
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• Expand the inventory of datasets (including beyond CMIP variables) 

• Include higher-frequency datasets and higher-frequency model output

• Reliable and defendable error characterization estimation 

• Include datasets in support of off line simulators 

• Selected reanalysis fields that are suitable as reference to compare 

with models (e.g., state fields) 

Recommendations from obs4MIPs 2014 meeting
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▪ originally designed specifically for satellite products

▪ CERES_EBAF_Ed4.2 Data Quality Summary is close to this template

▪ Currently being generalized by the obs4MIPs Steering Panel

▪ A report series for obs4MIPs?

Tech Note Template
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