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ACCESS-NRI is the national research 
infrastructure that develops and maintains the 
ACCESS model and provides the tools and 
expertise that supports the research community 
to use it.

ACCESS links separate models of Earth’s systems to deliver 
comprehensive climate simulations over various timescales.​

The models use knowledge of how chemical, physical and biological systems work to 
describe and predict the planet’s climate. 

ACCESS-NRI?



Why CMIP7 matters?

•Global benchmarking of Earth system models.
•Australia contributes through ACCESS-ESM 
•Evaluation critical for credibility and impact.

Couple Model Intercomparison Project



CMIP7 Australian development plan

FAST TRACK

Community
MIPs



Importance of  evaluation of  climate models

As climate models 
become increasingly 
complex, there is a 
need for systematic 
and comprehensive 
evaluation and 
benchmarking through 
comparison with best-
available observational 
data to assess model 
fidelity across a wide 
range of variables.

Definition of the terms verification, validation, evaluation and benchmarking for use in the climate model context  
DOI 10.5281/zenodo.13985651

https://wcrp-cmip.org/cmip7/rapid-evaluation-framework/

https://doi.org/10.5281/zenodo.13985651


ACCESS-NRI MED TEAM: Core Areas of  Work 

Model Evaluation and Diagnostics

"Building an Australian 
community framework for Evaluation of​
Earth System Models​"
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Data Foundations

• Align outputs with CMIP6/7 controlled vocabularies.

• Metadata conforming to CF conventions.

• Use intake catalogs for TB–PB scale discoverability.

• Provide reference datasets ready for direct comparison.

Model Components

Atmosphere • Ocean • Land

Data Schema

CF • CMIP • Controlled Vocab

Intake Catalog

intake ESM • discoverability‑

Evaluation Frameworks

ESMValTool • ILAMB • REF

Data
Standardisation

Metadata
Controlled Vocab.



ACCESS Model Output Data Specification

• Progressing towards a unified ACCESS data 
specification

o Don't try to solve everything at once
o Start with lightweight requirements
o Build off existing specifications

• Keep things FAIR (Findable, Accessible, 
Interoperable, Reuseable)

• Automate as much as possible
o Documentation, postprocessing, 

verification
o jsonschema as source of truth
o Github workflows for automations

• Uniform metadata supports integration with
Intake catalogs and other tools

• Leverage existing specifications
o CMIP6/7
o ACDD
o CF

ACDD

Data
Standardisation

Metadata
Controlled Vocab.



Supporting access to data

ACCESS-NRI Intake Catalog

• Centrally curated and managed store 
of data

• Easy to search - know what you want, 
not where you want

• Unifies data discovery and access

Data
Standardisation

Metadata
Controlled Vocab.



Supporting access to data
Data

Standardisation
Metadata

Controlled Vocab.

• We support a range of observational products to 
benchmark model outputs against real-world 
data.

• Leverage NCI National Reference Collections
• Model simulations 
• Satellites data
• Observation/reanalysis data for Australia



Tools & Evaluation Frameworks
Tools

Frameworks
Diagnostics

CMORisation

Model
Native model output

MOPPeR
Convert • Validate

CMOR Output
CF/CMIP compliant‑

ESMValTool
Metrics • Diagnostics

REF Dashboard
Rapid evaluation



ACCESS ENSO Recipes

• Explore climate model diagnostics in Jupyter notebooks
• Enable seamless debugging, visualisation, and user-

driven analyses
• 23 Notebooks evaluating different aspects of ENSO(El Niño-

Southern Oscillation).
• Scalable, reproducible evaluation workflows with 

ESMValTool
• Optimised to use Dask clusters
• Supports a range of observational data products

Iris

Tools
Frameworks
Diagnostics

CMORisation



https://wcrp-cmip.org/cmip7/rapid-evaluation-framework/

Rapid Evaluation Framework

• Vision: A community owned evaluation framework, built upon, 
and compatible with, existing community evaluation packages 
that incorporates an application programming interface (API) for 
executing metrics generation from those community evaluation 
packages, across the globe.  

• Goal: The Rapid Evaluation Framework (REF) is a complete end to 
end system providing a systematic and rapid performance 
assessment of the expected models participating in the CMIP 
Assessment Report (AR7) Fast Track, supporting the next IPCC 
AR7 cycle

Tools
Frameworks
Diagnostics

CMORisation

CMIP Benchmarking Task Team



Analysis Environments

• 600+ users on NCI Gadi.
• SPEC0 compliance ensures reproducibility.
• HPC-optimised configuration maintained by 
ACCESS-NRI.

Environments
HPC-Optimised

Analysis
Environments

Iris

“Shared environments, reproducible results.”



Visualisation & Engagement

“Turning data into stories.”

Some visualisation releases and work in progress:
https://vimeo.com/accessnri

Visualisation
3D

Narrative
Communication




Training & Community Building

• Interactive notebooks for 
ESMValTool and ILAMB.
• 3D visualisation workshops.
• Supporting skills transfer and 
uptake.

Training
Workshops

Tutorials



• Developing and maintaining software for analysing and 
comparing model outputs.

• Facilitate access to observational datasets and community experiments.​

• Generate diagnostics and evaluate models/configurations at any stage of 
model development.

• Help ​establish community guidelines and standards.

• Support international efforts.

CONCLUSIONS
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