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Current issues in climate simulations m etafo r

» Simulations have a key role in climate science in constructing
understanding, and in producing predictions.

 Discriminating between two simulations is not easy, even when you were
responsible for them!

 Documentation currently revolves around (at best) the runtime, but not the
scientific detail and relevance of the model components.

e Little or no documentation of the “simulation context” (the whys and
wherefores and issues associated with any particular simulation).



Goals of Metafor metafor

“The main objective of METAFOR is to develop a
Common Information Model (CIM) to describe climate
data and the models that produce it in a standard way,

and to ensure the wide adoption of the CIM”

Requirements for success:

» Gather top field experts

» Engage with similar existing activities
» Work towards community adoption

» Capture wider community needs

» Produce Metafor EU deliverables
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Metafor objectives metafor

cim &

 To allow essential data, model e
and experiment distinctions to
be understood s -

 To build on existing metadata Sl s et
standards used internationally
In climate (CF, CDML, CSML,
Curator, NMM, FLUME, etc.)

» Use existing formats and
frameworks (XML, RDF, etc.)

\ CF

numerical data




Metafor Metadata Standards

International | < > | Emerging | < > | Community
Discovery metadata Climate Modelling Data
1ISO 19139 Gridspec - model discretisation CF for netcdf
ISO 19115 Sensor ML - observations

NMM - model description
CERAZ2 - data management

METAFOR will coordinate the filling of the metadata
gaps, mapping to different standards, aggregating the
metadata and, if necessary, creating new standards.




Metafor Metadata Standards

International | < > | Emerging | < > | Community
Discovery metadata Climate Modelling Data
1ISO 19139 Gridspec - model discretisation CF for netcdf
ISO 19115 Sensor ML - observations

NMM - model description
CERAZ2 - data management

Guiding Principles for metadata

* integration of existing standards (ISO, climate modeling community,...)

 flexibility to support emerging standards both from within Metafor as well
as from the broad community

e maintaining the “separation of concerns” (modularity)
« providing clear governance policies
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Metafor partners metafor

e 11 partners -

climpact

e EU contribution of 2.2M€
 Started March 2008, duration 3 years

» BADC, Science and Technology Facilities Council, UK
» CERFACS, France

» Models and Data, Max Planck Institute for Meteorology,
Germany

» NCAS, University of Reading, UK (Coordinator)
= |Institute Pierre-Simon Laplace, CNRS, France
= University of Manchester, UK

- Met Office, UK B O ueess,
= Administratia Nationala de Meterologie, Romania

= Météo France, CNRM, France
= CLIMPACT, France

= CICS, Princeton University, USA MANCHESTER
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Metafor Work Plan

Standard CIM definition
(WP2)
; 3
CIM database Access End User
population services Testing
(WP3) (WP4) (WP3)
4 '7 * 1'
CIM creation
tools (WPé)

—P Provide requirements, tools or service
===% Provide feedbacks

metafor

Networking activities

TNA and services

} [ CIM manipulation tools (Wr5) } Joint Research Activities

Project management, training and

WP7.

dissemination are organised in WP1 and




Metafor Infrastructure metafor

Develop, deploy, and evaluate a prototype infrastructure
that will allow key data and models to be discovered and
compared between distributed digital repositories

irdl par% MCAS BADC IPSL
i | ' e O 10 )
L Slngle Slgn-on SerVICeS to populate :,:%?;?S;fém . PG E Al e lot_hatdo;MF"G._ Details are
and manipulate, the CIM metadata = g
« services exploit NDG CSML to o) "% —
provide a common Geographic Tl WQ\
Markup Language interface to - oS -
climate data ﬁ;@/é i e
« centralized CIM content harvested \6 =
from individual repositories using ot ()
OAI-PMH (Open Archives Initiative Q soc T () ~O) O
Protocol for Metadata Harvesting). \ i S W i | I -
CIMDB [——\_# Data S DBS:I e g]
Key METAFOR service components




CIM development metafor

“The main objective of METAFOR is to develop a
Common Information Model (CIM) to describe climate
data and the models that produce it in a standard way,

and to ensure the wide adoption of the CIM”

Goal :
 One normative artefact — the UML model
» Derived XSD generated automatically



CIM development

UML

Conceptual Model

An essential aim of Metafor is that \

the conceptual model is not

changed by the manor in which it is
used or applied.

XML

Instance @ BADC
Instance @ IPSL

metafor

XSD

4

Application Model

Instance @ PCMDI

Application Model

RDF




CIM structure metafor

YT ———— ]
Shared
1S 19100 Srids

ChangeProperty ]
+ what: URI i AbstractGeond
+ when: Date
+ who: Cl_Responsi 7
ﬁ) o |We reuse warious SO classes. 4 ==
wamtai [4

CustormFeatureGeomet ry

ChangeDetail - id: String —
Quality - geometrySpec: String SridSpec

+ description: CharacterString|

+ type: ChangeType [0..1] - id: String

+ walue [0..1] DC_Quality - wersion: String
CustomSridGeametry

+ scope: DO_Scope

- id: String
- geometrySpec: String

Some concepts are shared

wwe can record the "quality” of things wwe can define a GridSpec or same other
geometry

e can talk about DataOhbjects collected
together in any number of ways, stored in
a2 particular mediurm

Data Software

wdocurments Ca
=documents ModelComponent
DataObject et + description:
+ timestep: Tirming + complete: H
=+ ?'E'der‘l'ﬁm + eguation: CharacterString + couplingTypd
= Eheeee + rate: Tirning
+ characterSet
+ levelMame
L st + source: Sofy
+ kewword: CharacterString + target: Soft
+  metaforversion
+ datalld
+ _abstract: CharacterString s
L=
? Connection
P —— + type: ConnectionTwpe
+ rate: Timing
=

th

4

DataStorage | SoftwareCompone nt Pk L .
Size: Integer type: ComponentType
Format: CharacterString embedded: Boolean couee: MedalPremensy
description: CharacterString e g = et e

wwe can talk about hierarchican | PropertyGroup ModelProperty
ModelComponents with ModelProperties, + id: Unigueldentifier [0..1] +  id: Unigueldentifier
sOme Of which can be coupled together k= + tvpe: PropertyTwpe
+ rmame: CGodelist [0..1] +  nam Codelist
+ wvalue [0..1]

wwe can talk about Simulations run in
support of Experiments; Experiments
corsist of Requirernents; Simulations
conform to Requirements.

R CLiviLY] A particular Activity
uses a particular
Aot eits SoftwareCormponent
=zabstracts
= P e oty S— zabstracts Besesssses=s
Mumerical Experiment + name: string [0 T e U B
+ CalendarType: Calendar = Cooeriien BoceiEem [ + dateDeployed: ClosedDa
+ control: boolsan + Duration: ClosedDateRa
+ requiredDuration: ClosedDateRange + initialGondition: URI
P e — + output. Timeswverage [0..7]
consisteor Ensemble + outputDataset: URI[1..7]
= + platfarm:  ComputingE nvir. -
3 output: Ensern + restart: RestartDumps [0
e U -, + type: ensembl + spinup: ClosedDateRang.. .

componentURE URI[D..1]
datasetURI: LRI [0..1]

4

| u
+ Description: Deseription [0..1]
+ id: Unigueldentifier
*" |eommeod)’ i)
consistsOr requirermentUR Conformance
L |




CIM software package

- - - """ "7"7”"7”"7/”"7”/"7/”"7”/”"”/”7 'L_________________________________________________j
' |
: Carmposition Timing wenumeration: |
TirmingUnits I
| + coupling: Coupling [1..7] + start: DateTime [0..1] |
I 0.1+ description: CharacterString + end: DateTime [0..1] secands |
| + rate: Integer minutes :
I + units: TimingUnits hours i
: days i
muanths |
: Coupling wears |
: + description: CharacterString [0..1]
i + type: ConnectionType [0..1] .. |
I + rate: Timing .
| + lag: Timing Y
I + fullySpecified: Boolean E‘ - \
: A Coupling is a high-level uenume.r.ati-:-nx- c-cen.umer.ati-:-nx- |
| B i i=Component mapping betwesn ConnectionType ConnectionPurposeType :
: + target: SoftwareComponent !:nmpnnent. AEnl.'unectmn aembeadded boundaryCaondition |
i= 8 loww|evel ma.pplng argument-passing initialCandition I
| bebween properies. The |
F'_ P ; MFI forcing
|
| |atters attributes can OASIS |
I u] . "owerride" the former's. :
' - |
| 0.r I
' - |
| .
I Connection a connection can either have "inline" :
: + type: ConnectionType  [-==----- trans.f-:-.rmati-:-ns or else exrerg.rtransf-:-rmatiu:-.n is I
| + rate: Timing explicithy modeled as 3 separate connection. |
| + lag: Timing :
| + purpose: ConnectionPurpose Type I
: + transformer: DataSource [0.7] |
(| wreference | ] note that bfe the source & target of a Connection :
| + =ource: DataSource are 3 <<abstract=> DataSource (which could be a i
I + target: DataSource CaomponentProperty or 3 data file), the need for a |
JI "FileComponent" iz eliminated. |
o |
|
|

(@’



Metafor highlights so far metafor

» A dedicated and tightly organised group of experts

* A methodology: CIM development strategy proposed, including conceptual
level and metal’model

o A first CIM: v1.0 delivered, freely available at:

http://metaforclimate.eu/trac/browser/CIM

» Strong international collaboration and links established with USA
colleagues in Curator/ESG/PCMDI
A prototype portal deployed
e Strong community buyJin:
[ Leading the CMIP5 metadata collection
1 An inclusive maill list (~100/month)
T Future widelrange dissemination planned to tie in with CMIP5
guestionnaire and AR5 (the “stick” and the “carrot” !)
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CMIP5/IPCC metafor

* The CMIP5 experimental archives will be
~500TB of model run data

* We need to be able to capture all the details of
these experiments (and the component models
and platforms used) to allow users of the
archive to differentiate between the experiments
and the models.
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» To do this, Metafor has been tasked by
WGCM/CMIP to produce a questionnaire to
capture the model metadata.



%) CMIP5 Model Metadat i ire - Mozilla Firefox
File Edit ‘iew History Bookmarks Tools Help

6 - c ‘:K {ut '_ﬂ http:fflocalhost: 5000 cripS/ 1} T:]' "

Ina; http:ffmetaforclimate: .. £ hetps: /e, mall.rea... - hkkp: s, raintoday .. P The Python Tutarial —.. = htkpffwww engadget... n Facebook | Home ﬁ CMIPS Model Metadat ... |j O Mail - University .. |j http:jflocalhost:G000F ... =

| |j cim,png (PHG Image; 3411 =1808 pixels) el ‘ [5] Google Calendar = | |j CMIP5 Model Metadata Question... 3 | e How ko Take a Snapshat of a Windows .. sl |

"finding and understanding simulations of past, present and future climate"

DRAFT CMIPE QuestionMaire (alpha 4)

‘ Home:NCAS | | GCM Template \ | Simulatinns | | Files | | References | | Help | | nhnut|

Summary: UK National Centre for Atmospheric Science

Introduction

Each CMIFS modelling centre is running Simuwations which run Models an Alatforms .

The Models are made up of Components

The Sirmulations conform to the MomericalRequivernents of Expermments via what we call Conformances which consist of either specific code madifications or the use of specific boundary
or initial condition Fless, b
The purpose of this questionnaire is to glean information about the entities denoted #hus andfor their relationships. :

wWe expect to see each centre enter at least one model, one platform, and then multiple simulations, each of which will involve entering descriptions of how they conform to the
numerical requirements via conformances, It is not possible to start entering simulation information until at least one model and one platform have been created.

Models associated with NCAS
Status

GCM Termplate placeholder
Simulations associated with NCAS

Maote that it can take some time to create a

Add a new madel new model from the CMIPS template .. be Simulation Master Page

patient!
2 _ i Other
The status column provides an indicator of how much of the model description has been

completed. Humber of datachjects and conformances listed here

Computing platforms associated with NCAS

Add & new Platform ! LA

Done:

..........t0 be discussed in a separate talk



