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Most of this talk is from the perspective of 
the information PRODUCERS 

(the climate modelling community)

Another time we should talk about the 
perspective of the information 

CONSUMERS

(sometimes the climate modelling 
community again, BUT OFTEN NOT) 



ESM Evaluation 4 ENES
May 2014

WHY?
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Science is still divided into co-existing 
disciplines each with its own language, 

journals and forceful defenders. We are tribal 
animals and such a trait is hard to resist. 

James Lovelock at the Geological Society, 
Burlington House,

 5th May 2011
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Many, many processes, many, many 
communities!

Interconnected communities have problems which require 
coupling of models and sub-models between communities!

Not just a technical problem … language problems … scientific 
understanding problems  … and … 

(Figure adapted from Moss et al., 2010).
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Quite a few tribes there!

and so to

How we think about models

(Which is not how everyone does!)
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Simplified View of the Simulation Process

Which processes?

What mathematical 
representation?

Which algorithm?

What parameters for the 
model/algorithm?

How coupled?

How tested? How well 
validated?

How used?  To improve 
the model?  To 
predict/project? In all 
cases, what and why?

Identify and understand 
processes

Construct mathematical 
model of the process

(Sometimes) Create 
empirical/statistical 

representation of the 
process (aka 

“parameterisation”)

Couple the process 
models together. 

Test and improve the 
“integrated” systems

Prediction/Projection and Consequences
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State of the Art: Model Comparison

Guilyardi E. (2006): El Niño- mean state - seasonal cycle interactions in a multi-model ensemble. Clim. Dyn., 26:329-348, DOI: 
10.1007/s00382-005-0084-6 

1: Tabulate some interesting property (and author grafts hard to get the information)

http://10.1007/s00382-005-0084-6%C2%A0
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State of the Art: Model Comparison

Kharin et al, Journal of Climate 2007 doi: 10.1175/JCLI4066.1
Dai, A.,J. Climate 2006  doi: 10.1175/JCLI3884.1

2: Provide some (slightly) organised citation material (and author and readers graft hard to get the information)
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3: Resort to statistics to discover something we should know (or at least suspect)

Masson, D., and R. Knutti (2011), Climate model genealogy, Geophys. Res. Lett., 38, L08703, doi:10.1029/2011GL046864.

State of the art: Model Comparison
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So, can we improve the information about the 
process?

All parties are carrying out simulations which conform to 
experimental requirements which exploit both initial 
data and specific versions of software which encapsulate 
specific science to produce output data which is 
available somewhere using some service.

And all these concepts can be described, and both the 
quality of the descriptions and the quality of each of 
the steps can be themselves be described.

Ideally, 
-these descriptions themselves are indexed, comparable, 
and searchable, and
-both the participants in the process, and the users of it, can 
exploit it all!
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Where have we been?



ESM Evaluation 4 ENES
May 2014

Metafor and Curator

Guilyardi, Eric, and Coauthors, 2013: Documenting Climate Models and 
Their Simulations. Bull. Amer. Meteor. Soc., 94, 623–627.
doi: http://dx.doi.org/10.1175/BAMS-D-11-00035.1
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… and more … platform … data etc.

A Common Information “Model”
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From those concepts, we can, and have, built 
infrastructure ...

A few quick words about what we have built 
before we talk about what it's for …

    - A “Common Information “Model” 
(CIM) for describing the process.
    -   Some vocabularies to exploit it …
    -   Tools to create and consume content
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Project CMIP5

ID 1.3 noVolc1960 

Short Name noVolc1960

Long Name decadal 10 year hindcast without 
volcanoes 

Description Hindcast without volcanoes. Additional 10 
year runs for experiment 1.1 without including the 
Agung, El Chichon and Pinatubo eruptions. The 
atmospheric composition (and other conditions) should 
be prescribed as in the historical run (expt. 3.2) and the 
RCP4.5 scenario (expt. 4.1) of the long-term suite of 
experiments. Ocean initial conditions should be in 
some way representative of the observed anomalies or 
full fields for the start date. Land, sea-ice and 
atmosphere initial conditions are left to the discretion of 
each group. Simulations should be initialized towards 
the end of 1960, 1975, 1980, 1985, and 1990. 
Calendar start date can be 1st September, 1st 
November, 1st December or 1st January, according to 
the convenience of the modeling group. Dates should 
allow complete years/decades to be analyzed. A 
minimum ensemble size of 3 should be produced for 
each start date. 

Rationale Volcano-free hindcasts. 
Assess the impact of volcanic 
eruptions on decadal predictions.

Experiments and Requirements

NUMERICAL REQUIREMENTS

Boundary Conditions 
Name 1.3.bc.ant_aer Description Imposed changing 
concentrations or emissions of aerosols (anthropogenic) 

Name 1.3.bc.ant_aer_prec Description Imposed changing 
concentrations of aerosol (anthropogenic) precursors 

Name 1.3.bc.ant_wmg Description Imposed changing 
atmospheric composition (anthropogenic) 

Name 1.3.bc.LU Description Imposed 
changing land use 
… (skipping some) ...

Initial Conditions 
Name 1.3.ic.oc ID ic.007 Description Ocean  Initial Conditions 
must represent in some measure the observed anomalies for the 
start date used 

Spatio Temporal Constraints 
Name 1.3.stc.decadal_10yr ID stc.001 Description Run for 10 
years 

Name 1.3.stc.decadal_30yr ID stc.003 Description Run for 30 
years

Can ask the question (and compare answers) 
to “How was land use forcing done” (How did 
simulations conform to requirement 1.3.bc.LU)
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Tooling to collect model scientific descriptions of 
models  (e.g. CMIP5 questionnaire):
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Toolng Exploits Vocabularies: Consensus Process
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Consider CMIP5

(Nov 30, 2012)

Intimidating!
Never mind the decadal projections etc
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… but some of it is quite well described ...

As of September, 
2012, the “Metafor” 
Questionnaire had 
been used to 
document:

42 different model 
configurations,

used in over 
 
600 simulations

from 

17 institutions!
 

http://q.cmip5.ceda.ac.uk
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… but ...

– Coverage is far from complete.
– Most (but not all) models are quite well 

described. 
– Simulation descriptions are less well done, 

and the conformance to experiments even 
less well done.

– We have very little quality control information, 
of the model output, or of these 
descriptions themselves.

– Tooling to effectively utilise (some of) the 
information has only recently become 
available.
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CIM information used in the IPCC
reports, but not (yet) many papers …

… and even then need supplementary 
information and “fixing”

CIM (es-doc) and the IPCC

Table 9.1
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Peer Review of the Simulation Descriptions

● It was hard to generate the CMIP5 metadata content … and 
some groups have put more effort in than others, and it shows 
in quality!

● Even a cursory look suggests a lot of missing material, and a 
lot of material that might have been erroneously copied.

● Questionnaire output has already been used in the AR5 
drafts; process led to improvements in input material, but this 
has yet to be fed back round the loop … so that all users get 
the benefit.

● Significant scope for modelling centres to do bilateral 
“checking of each others' work” … but it'd be yet more work, 
and the rewards are as yet not visible ...

● The tooling has not yet been up to facilitating peer review, but 
the new comparison tools should expedite this (and show the 
worth of the effort in doing so).
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Where are 
we going?
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Next Steps

1) CMIP5 content “review” 
(David Hassell, Eric Guilyardi)

2) Improving the existing tooling 
(Mark Greenslade)

3) Considering the situation for CMIP6?
(New WGCM Information Panel)

4) Upgrades to CIM itself and tooling?
(IS-ENES2 + COG + Coalition of the willing)
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CMIP5 models (42)

C
om

po
ne

nt
s

Phase 1: Checking whether each model's description is correct 
in having/not having each of 8 major model components 
(CIM questionnaire content v IPCC documentation)

Phase 2 (not yet started): Checking whether the details of each 
model component are correctly described.

Quality control of CMIP5 model metadata
David Hassell (NCAS, IS-ENES2)



ESM Evaluation 4 ENES
May 2014

Initial results (Phase 1)

60% of models have no discrepancies
92% of model components are correctly described
Actions

– The incorrect 8% of model components will be 
repaired in the metadata database prior to the more 
detailed checking in phase 2

– The metadata will be endowed with quality control 
flags so that the information may be used with 
confidence

Situation not as bad as we thought … 
(at least at the top level … we'll see as we go to phase 2).
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Aim of this review?

To enable the “Publication” 
of 

the model descriptions 
and

community “faith” in their accuracy.
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Aim of the new tooling?

To enable the “Use” 
of 

the the model descriptions 
In

our scientific workflow!
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Considerations for CMIP6?

Simplification?

Avoiding redundancy in NetCDF/ES-DOC/DRS content?

Quality Control Information 
– (of the simulations); where to put the evaluation information? 

Errata?
– (of the descriptions); Peer Review
– Possible role for charme annotation? 

 
Better tooling?

– Tools to create metadata from the command line (or from 
your own information repository, pyesdoc)

– More than one “CIM questionnaire”?



ESM Evaluation 4 ENES
May 2014

Evolution of the underlying information model

We know there are problems with “the CIM” (v1.5 and the 
associated vocabularies):

– Confusion between scientific description of a model and the 
layout of the code.

– A raft of issues exposed by dynamical core intercomparison 
workshops.

– Poor support for recording the computational properties of the 
simulation, the platform, and the code (“the performance”, a la 
Balaji proposal at Hamburg in March).

– Mismatch between the existing CIM paradigm and the 
Observations and Measurements paradigm becoming 
prevalent in other communities.

Should we, can we, evolve the information model? What then 
are the consequences for the tooling (and the effort we have 
available?)
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Slide courtesy of 
Simon Cox, CSIRO
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The missing section?

The one which discusses how we will use CIM 
content and information to contribute to 
publication credit for the modelling groups 

(probably the main reason why the producers 
are willing to do the real grunt work to collect the 
information.)

Another time!


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	State of the Art: Model Comparison
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Slide 36
	Slide 37
	Slide 38

