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Setting up an Earth System Model (ESM) experiment
requires the same elements whether in a

PRISM framework

or another ESM framework

• ESMF (USA)

• Geniefy (UK e-science)

• FLUME (UK Met Office)
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metadata from NMM
(Numerical Model Metadata)

CF metadata for NetCDF
CERA (Climate and Environment 
data Retrieval and Archiving)

The ESM framework 
� � � 
 � 
 � 
 needs to be 
managed as well as 
coupled.
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Management in a � � � � � � � � laden framework

Ø Impose current metadata standards

Ø Devise new metadata standards 

Numerical Model Metadata (NMM)

– a new emerging standard for ES modelling components

AIM : To characterise all aspects of a model component 
that can affect the output from that component

Methodology : Create a schema that recognises the possible 
structures of the model component

code base model /
application
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Management in a � � � � � � � � laden framework

: Devise the principle properties of a model component 
(based on PCMDI Model documentation)

Computational aspectsTechnical

External information used or generatedInput/Output

Physical parameterisationsScience

Numerics and dynamicsNumerical

Description and referenceInformation

: Define attributes of these properties  that are
- compatible with other standards 
- well defined
- agreed by modelling community
- applicable to current model components
- adaptable to future modelling requirements 
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NMM XML Schema

http://cgam.nerc.ac.uk/NMM/index.php

NMM schema used for IPCC models

Metadata schemas need to be 
comprehensive and well defined
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Standard schemas provide the metadata for an ESM framework

PRISM metadata requirements

Most of the PRISM metadata can be provided by NMM, CF and NetCDF

• Application Description (AD) NMM Information + Technical 
(general characteristics of a component)

• Specific Coupling Configuration (SCC)
(process management for the experiment) NMM Information + Technical

• Potential Model Input and Output Description (PMIOD)
Specific Model Input and Output Configuration (SMIOC)

(describes the inputs and outputs of components for coupling)
(specifies the inputs and outputs in a specific application/experiment)
- general characteristics of the component NMM Information
- grids NMM Numerical properties
- coupling I/O fields NMM Input/output, CF, NetCDF
- other information and dependencies
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Field to be exchanged in an ESM Framework

FIELD

identification
+ definition

grid, staggering,
rotation, mask, tiling

time, time processing,
calendar

dependencies, constraints

CF and other
data standards     

NMM
Balaji’s “universal grid”
+ extensions

Needs further
work

computer, parallel
decomposition

NMM

Metadata
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To use metadata to manage the ESM framework we need to characterise 
some internal constraints of the elements in the framework

e.g. model component can only use an input field between certain values.

These constraints could 

- either be provided by local metadata to be used in conjunction with 
standard metadata
- or incorporated in standard metadata through an XML constraint 

language

The management of these constraints e.g. action required from violation of 
a constraint could be

- either by an ESM component
- or by the run time environment
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Standard metadata can be used to manage ESM frameworks
AND

Metadata also provides a standard descriptor of the ESM
experiment together with the output from that experiment.
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