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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)
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WHY?
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James Lovelock at the Geological Society,
Burlington House,
5th May 2011

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.
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Many, many processes, many, many
communities!
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Interconnected communities have problems which require
coupling of models and sub-models between communities!

Economy

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

|dentify 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

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?

k

NFRASTRUCTURE FOR THE EUROPEAN NETWORK
OR EARTH SYSTEM HODELLING

Prediction/Projection and Consequences
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Simplified View of the Simulation Process

|dentify and understand Which processes?
processes What mathematical
Construct mathematical representation?
model of the process Which algorithm?
(Sometimes) Create " What parameters for the )
empirical/statistical model/algorithm?
representation of the How coupled?
process (aka
“parameterisation”) How tested? How well
\ validated? W,

Couple the process

z .
models together. How used? To improve

the model? To

Test and improve the predict/project? In all
“integrated” systems cases, what and why?

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

Table 1 The models used in the present study, including, configurations (near the equator) and number of years of simulations

Maodel Institution Atmaosphere Ocean Length Length Length
resolution resolution pientrl lpetto2x lpettodx

CCSM3 NCAR (USA) THESL26 1.125%0.27°L40 230 150 n/a
CGCM3NT4T) CCCMA (Canada) T47L31 1.B5"x1.B5°L29 500 150 150
CNEM-CM3 Meteo-France/CNRM (France)  T63L45 272057131 390 100 110
CSIRO-ME30 CSIRO (Australia) T63L1E 1.B75%<0.84°L31 30 10 n/a
ECHAMS/MPI-OM MPI-M (Germany) T63L31 1.5%0.57L40 332 100 &1
FGOALS-g1.0 LASG/IAP (China) T42L26 1717133 150 &0 n/a
GFDL-CM2.0 GFDL (LUSA) 2.5%2°L24 1720 33°L50 500 100 160
GFDL-CM2.] GFDL (LUSA) 2.5%2°L24 1720 33°L50 500 150 160
GGISS-AOM NASA/GISS (USA) 4737112 47=3°L16 251 n/a n/a
GISS-EH NASA/GISS (USA) 5%x4°L20 27x2°L16 500 B0 150
GGISS-ER NASA/GISS (USA) 5%x4°L20 57x4"L13 400 100 n/a
INM-CM3 INM (Russia) 5%x4°L21 2.5%x2°L33 330 n/a n/a
IPSL-CM4 IPSL (France) 2.5%3.75°L19 27x0.5°L31 230 &0 n/a
MIROC3 2{hires) CCSR/MIES /FRCGC (Japun) T106L56 02870, 1875°L47 100 10 n/a
MIROC3 2{medres) CCSR/MIES/FRCGC (Japun) T42L20 1.4%x0.5"L43 500 100 150
MRI-CGM23.2 MRI (Japan) T42L30 2.5%0.5°L23 350 150 150
PCM NCAR (USA) T42L1% 06670, 57132 350 06 o0
UKMO-HadCM3 HadleyCentre (UK) 3.75%2.5°L19 1.25%x1.25°L.20 341 10 n/a
UKMO-HadGEMI HadleyCentre (UK) 1. 875%«1.25°L3% 1720 337140 20 10 n/a
SINTEX T30 IPSL/INGV (France.Italy) T30L19 272057131 200 n/a n/a
SINTEX T106 INGV/IPSL (Italy France) T106L19 27x0.5°L31 100 n/a n/a
SINTEX T106maod IPSL/INGY (France.Italy) TI06L1Y 27x0.5"L31 100 n/a n/a
Hud OPA CGAM/IPSL (UK. France) 3.75%2.5°L19 27x0.5°L31 100 n/a n/a

The only flux corrected model is MRI-CGM232

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

Guilyardi E. (2006): El Nifio- mean state - seasonal cycle interactions in a multi-model ensemble. Clim. Dyn., 26:329-348, DOI:
10.1007/s00382-005-0084-6
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http://10.1007/s00382-005-0084-6%C2%A0

State of the Art: Model Comparison

TasLE 1. List of IPCC global coupled climate models analyzed in the present study and
Model resolution is characterized by the size of a horizontal grid on which model output wa
levels. Spectral models are also characterized by their spectral truncations. Equilibrium clima

Model label and
climate sensitivity

Resolution

Institution :

CGCM3.1(T47) 3.6 K
CGCM3.1(T63) 3.4 K
CNRM-CM3 n/a

ECHAMS/MPI-OM 34 K
ECHO-G 32K

GFDL-CM2029 K
GFDL-CM21 34 K
GISS-AOM n/a
GISS-ER 2.7TK

INM-CM3.021 K
IPSL-CM4.0 44 K

MIROC3.2(hires) 4.3 K
MIROC3.2(medres) 4.0 K
MRI-CGCM232 32K
NCAR-CCSM3 .7 K
NCAR-PCM 2.1 K

06 x 48 L32T47

128 % 64 L32T63

128 = 64 L45 T63

192 x 96 L31 T63
06 x 4819 T30

144 x 90 L24

144 x 90 L24

Q0 x 60 L12

72 x 46 120

T2 x 45121
96 x 72L19

320 x 160 L56 T106
128 x 64 L20 T42
128 = 64 L30 T42
256 % 128 126 T85
128 x 64 L26 T42

Canadian Centre for Climate Modellin
(http://www.cccma.ec.ge.ca/models/cg

Canadian Centre for Climate Modellin
(http://www.cccma.ec.ge.ca/modelsicg

Centre National de Recherche Météor
manuscript submitted to Climate Dy

Max-Planck-Institut fiir Meteorologie, |

Meteorological Institute of the Univers
Research Institute, South Korea (Mi

Geophysical Fluid Dynamics Laborato
et al. 2006)

Geophysical Fluid Dynamics Laborato
et al. 2006)

Goddard Institute for Space Studies Lz
http://aom.giss.nasa.gov)

Goddard Institute for Space Studies Lz
Russell et al. 2000)

Institute of Numerical Mathematics, R

Institut Pierre-Simon Laplace, France
(http://dods.ipsl jussieu.frlomamce/IP

Center for Climate System Research, J

Center for Climate System Research, J

Meteorological Research Institute, Jap:

National Center for Atmospheric Rese

National Center for Atmospheric Rese
et al. 2006)

Kharin et al, Journal of Climate 2007 doi: 10.1175/JCL14066.1
Dai, A.,J. Climate 2006 doi: 10.1175/JCLI3884.1

TasLE 2. Description of model parameterizations for stratiform (i.e., large scale) and convective precipitation.

Model name

Stratiform precipitation

Convective precipitation

CCSM3, CCSM2

CGCM3.1

CNRM-CM3
CSIRO-Mk3.0

ECHAMS/MPI-OM
FGOALS-gl.0
GFDL-CM2.0,
GFDL-CM2.1
GISS-AOM

GISS-ER

HadCM3

HadGEM1

INM-CM3.0

IPSL-CM4

MIROC3.2-medres
MIROC3.2-hires
MRI-CGCM2.3.2a

PCM

Prognostic condensate and precipitation
parameterization (Zhang et al. 2003)

Precipitation occurs whenever the local relative
humidity is supersaturated

Statistical cloud scheme of Ricard and Royer (1993)

Stratiform cloud condensate scheme from Rotstayn
(2000)

Prognostic equations for the water phases, bulk
cloud microphysics (Lohmann and Roeckner 1996)

Same as PCM

Cloud microphysics from Rotstayn (2000) and
macrophysics from Tiedtke (1993)

Subgrid-relative humidity-based scheme

Prognostic stratiform cloud based on moisture
convergence (Del Genio et al. 1996)

Large-scale precipitation is calculated based on cloud
water and ice contents (similar to Smith 1990)

Mixed phase cloud scheme (Wilson and Ballard
1999)

Stratiform cloud fraction is calculated as lincar
function of relative humidity

Cloud cover and in-cloud water are deduced from
the large-scale total water and moisture at
saturation (Bony and Emmanuel 2001)

Prognostic cloud water scheme based on Le Treut
and Li (1991)

Precipitation occurs whenever the local relative
humidity is supersaturated

Precipitation occurs whenever the local relative
humidity is supersaturated

Simplified Arakawa and Schubert (1974) (cumulus
ensemble) scheme developed by Zhang and
McFarlane (1995)

Zhang and McFarlane (1995) scheme

Mass flux convection scheme with Kuo-type closure

Bulk mass flux convection scheme with stability-
dependent closure (Gregory and Rowntree 1990)

Bulk mass flux scheme (Tiedtke 1989) with
modifications for deep convection according to
Nordeng (1994)

Zhang and McFarlane (1995) scheme

Relaxed Arakawa—Schubert scheme from Moorthi
and Suarez (1992)

Subgrid plume and buoyancy-based scheme (online
at http://aom.giss.nasa.gov/DOC4X3/
ATMOC4X3.TXT)

Bulk mass flux scheme by Del Genio and Yao
(1993)

Bulk mass flux scheme (Gregory and Rowntree
1990), with the improvement by Gregory et al.
(1997)

Revised bulk mass flux scheme

Lagged convective adjustment after Betts (1986),
but with changed referenced profile for deep
convection

Moist convection is treated using a modified version
(Grandpeix et al. 2004) of the Emanuel (1991)
scheme

Prognostic closure of Arakawa—Schubert based on
Pan and Randall (1998) with relative
humidity-based suppression (Emori et al. 2001)

Prognostic Arakawa—Schubert based on Pan and
Randall (1998)

Zhang and McFarlane (1995) scheme

[ 2: Provide some (slightly) organised citation material (and author and readers graft hard to get the information)]
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State of the art: Model Comparison

Dissimilarity
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inmem3_0.run1 :’__'7
giss_aom.run1
tas_ ERA-40
tas_MNCEP
tas_ MERRA

mri_cgem2_3_2a.run1

miub_echo_g.run?
ngv_echamd.run1

csiro_mk3_0.run
csiro_mk3_5.run
ukmo_hadem3.run
ukmo_hadgem1.runt

ipsl_cmé.run1
mpi_echamb.run1

coomaE_(

3_1.runi
ccema_cgem3_1_t63.runt :'—
giss_model_e_h.run1
giss_model_e_rruni T

Dissimilarity

0
L

Y

giss_aom.run’

giss_model_e_h.run :Iji
giss_model_e_r.runi

iap_fgoals1_0_g.runi

inmem3_0.run1
ipsl_cm4.run1

ingv_echamd.run1
mpi_echam&.run1
ukmo_hadema3.run

pr_CMAP
pr_GPCP

esiro_mk3_0.run1

miub_echo_g.run1

mri_egem2_3_2a.runit

cgem3_1.run
m3_1_t63.run1

csiro_mk3_5.run1
ukmo_hadgem.run1

N~

Figure 1. Hierarchical clustering of the CMIP3 models for (left) surface temperature and (right) precipitation in the model
control state. Models from the same institution and models sharing versions of the same atmospheric model are shown in the
same color. Observations also are marked by the same color. Models without obvious relationships are shown in black.

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

[ 3: Resort to statistics to discover something we should know (or at least suspect)]
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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.

|deally,

-these descriptions themselves are indexed, comparable,
and searchable, and

-both the participants in the process, and the users of it, can

exploit it all!
O imirat. is:enes O o e S




http://es-doc.org
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Where have we been?
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Metafor and Curator Earth

Geosci. Model Dev., 5, 1493-1500, 2012 Sgstem
www.geosci-model-dev.net/5/1493/2012/ ta o r
doi:10.5194/gmd-5-1493-2012 Curatﬂr

© Author(s) 2012. This work is distributed
under the Creative Commons Attribution 3.0 License.

Describing Earth system simulations with the Metafor CIM

B. N. Lawrencel-23, v, Balaji4, P. Bentley?, S. Callaghan?-3, C. DeLuca®, S. Denvil?,

G. Devinel’3, M. Elkington®, R. W. Ford8, E. Guilyardil-37, M. Lautenschlager®, M. Morgan?,
M.-P. Moinel?, S. Murphy®, C. Pascoe?3, H. Ramthun?, P. Slavin8, L. Steenman-Clark!-3,
F. Toussaint?, A. Treshansky®, and S. valckel?

Geosci. Model Dev., 7, 479-493, 2014
www.geosci-model-dev.net/7/479/2014/
doi:10.5194/gmd-7-479-2014

© Author(s) 2014. This work is distributed

under the Creative Commaons Attribution 3.0 License.

Recordlngthe
Informatlonon s e Structuring and use ¢

’ S keyruies o thatthe Payelopment and exploitation of a controlled vocabulary in support of

mindMapscan be

interpreted for differc cllma te mOde “lng

Scientific expertise from usages
an initial set of scientists
niess i) o M.-P. Moinel, S. Valcke!, B. N. Lawrence?3:4, C. Pascoe?, R. W. Ford>, A. Alias®, V. Balaji’,

sworing dynamical P, Bentley®, G. Devine?, S. A. Callaghan?, and E. Guilyardi®1°

mindMapsunder
Metafor SVN repository

Capturingfeedbacks from
other scientits: a

orkout conflictin mindMaps submitted via e-mail or . A . i .
e F an) o o Id:;";;i:g;j;gg;rgf;;;:;;‘15;-- Guilyardi, Eric, and Coauthors, 2013: Documenting Climate Models and
{5 Esblsesmcs Dprarmc Gare] 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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A Common Information “Model”

Why? What? How?

Experiment Simulation
Input: Coupling
O Output: Data

Software
L o Component

Requirement ----- Conformance —_—
Properties
Description

Coupling Framework

... and more ... platform ... data etc.

i i o ESM Evaluation 4 ENES
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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

Yo ESM Evaluation 4 ENES
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Experiments and Requirements

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.

National Centre for =y /
@ Atmospheric Science I”S en e\S, u
............................... OF EANTH e

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)

ESM Evaluation 4 ENES
May 2014




Tooling to collect model scientific descriptions of
models (e.g. CMIP5 questionnaire):

B

3]
: Eié Model Component Atmos Radiation Validation Status: 0.0
he: :
|
£ 3
i 1 All buttons and links above and in i
i EE this column navigate away from this Short Name: |Atmos Radiation (type: AtmosRadiation) L
3]
: E_lE page. Save your work first! Implemented: Untick the box if there is no representation of AtmosRadiation in vour model.
3]
! E—E Long Name: |
: ErTE ;:kallable Models Basponsible Partizs (Use the parties tab to add more cheices hers): I
i = J]JS[A[BS[ Contact: | - IZ| Principal Investigator: | --— E Funder: | - |z| Copy Parties to sub-components ] 3
i | +} Asrosols L
1l E'_E = Atmosphere
IS : . Grid i
i E-_E +} Atmos Key Properties -
: E-E + - Atmos Dynamical Core Pleass select an appropriate grid from those you have describad using the grid tab i
: E_TE Atmos Radiation Grid: | ——— IZ| Copy Grid to sub-components ] :
I - Atmos Convect Turbul
i | . Cloud General Attributes B
| E-_E Atmos Orography And TimeStep Enter string value: E
1Y N ] ]
Wave:
I E__E aves AerosolTypes Choose one or more of: sulphate, nitrate, sea salt | V] B
I +} Atmospheric Chemistry i
il E-E GHG-Types Choose one or more of: [Isulphate o
| +}Land Tee [lhitrate N 1
s : " Use the Name and Value boxes to enter an additional ; ' rate entry boxes for another
i kH Land Surface b P Zsea sar . 2
R i & a -
i | +} Ocean Biogeo Chemistry parameteriattribute. 3 L
il E‘_E +!. Ocean Name ice
| 4
i E:; +-5ealce [Clorganic n Deletd 7 2
i E—E Component Atmos Radiation C (black carbon / soot) i
: Please add details of any other Longwave [Csoa (s&copdarj.-‘ urg:imF asrosols) i
i relevant subcomponents of this Schemeipe Choose one of: EPOM (particulate organic matter) ¥ i
1 T 3
] | component SchemeMethod Choose one of: I - | i
||
i Eii Add Subcomponent NumberCfSpectrallniervals Enter string valne: i
[15¢
I E'_L Use the Name and Value boxes to enter an additional parameter or attribute and it's value. The "Save" button below will generate entry boxes for another ;
B E-TE The button(s) in this box navigate parameter/attribute. |
: E.Tf to pages which further deseribe this Name Value
3]
J| | component. Delete
3]
&
= — [ .. | 3

; . ) ESM Evaluation 4 ENES
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Toolng Exploits Vocabularies: Consensus Process

o Recordingthe
information on ~
mindMaps

b’ F B :
A I| ‘.’/

Structuring and use of
key rules so that the
mindMapscan be
interpreted for different
usages

<l
Scientific expertise from

aninitial set of scientists Single “standard”
(“Interviews”) E)) description that fits all
P I

institution models.

" Storing dynamical
%, mindMapsunder
Metafor SVN repository

Capturingfeedbacks from

other scientits: o

mindMaps submitted via e-mail or
discussed on Webconf or face meetings...

Ingestion of existing standards
(eg. ESG’s atmos Dynamical Core)

Workout conflicting
views (if any) to find
a consensus

i : ) ESM Evaluation 4 E
@ NefioralCongefor | |S-EneES & May 2014




Consider CMIP5

O

i Model

AMIP, & 20 C

control & 20 LJ

ensembles
AMIP & 20 C

Cantral,

E-driven E-driven

RCP8.5

S

: ~\
Climate

1%/fyr CO, (140 yrs)
abrupt 4XCO, (150 yrs)
fixed SST with 1x &

Never mind the decadal projections etc

Intimidating!

National Centre for
Atmospheric Science

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

is-enes

/’
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CMIP5 Federated Archive

Summary
Modeling centers 27
Models 29
Experiments 96
Data nodes 22
P2P Index 11
Datasets 57830
Size | 1,795.11 TB
Files ' 3,900,145

(Nov 30, 2012)

B VW WL NcAas.ac.-ul



... but some of it is quite well described ...

CMIP5 Metadata Questionnaire (1.6.0)

Completed data will be sent to the Earth System Grid for inclusion in all official CMIPS catalogues.

The Questionnaire Support Team can be contacted on our dedicated email: cmipSghelp@stfc.ac.uk

Instructions for gaining access to the gquestionnaire can be found here

For general CMIP5S related questions please email cmipS-helpdesk@stfc.ac.uk

CMIP5 Model Metadata

Model Centre Metadata Entry

Choose your centre from below:

BCC
CSIRO-BOM
GCESS
LASG-CESS
MPI-M
NCAR

NIMR-KMA

CCCMA CMCC

CSIRO-QCCCE EC-EARTH

INM INPE

LASG-IAP MIROC

MRI NASA GISS

NCAS NCC

NOAA-GFDL NSF-DOE-NCAR
Choose

CMNRM-CERFACS

FIO

IPSL

MOHG

NASA-GMAO

NCEP

RSMAS

metafor

http://q.cmip5.ceda.ac.uk

O

National Centre for | s-ene S

Atmospheric Science

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

Earth /<5 hosted at the
System g
A ’ British Atmospheric Data Centre

&%

Centre for Environmental
Data Archival

SCIENCE AND TECHNOLOGY FACILITIES COUNCIL
HATURAL ENVIRONMENT RESEARCH COUNCIL

ESM Evaluation 4 ENES
May 2014

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

42 different model
configurations,

used in over
600 simulations
from

17 institutions!

- VW W . NCAS. ac.ulc



. 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.

; . ) ESM Evaluation 4 ENES
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CIM (es-doc) and the IPCC

Table 9.A.1: Salient features of the AOGCMs and ESMs participating in CMIP (see also Table 9.1). Column 1: Official CMIPS model name along with the calendar year
(‘vintage”) of the first publication for each model; Column 2: sponsoring institution(s), main reference(s); subsequent columns for each of the model components, with names and
main component reference(s). Additionally, there are standard entries for the atmosphere component: horizontal grid resolution, number of vertical levels, grid top (low or high top);
and for the ocean component: horizontal grid resolution, number of vertical levels, top level, vertical coordinate type, ocean free surface type (“Top BC”). This table information
was initially extracted from the CMIPS online questionnaire (http://q.cmip5.ceda.ac.uk/) as of January 2013,

(1) Model Name (1) Institution Atmosphere Aerosol Atmos Chemistry ~ Land Surface Ocean Ocean Sea Ice
(2) Vintage (2) Main Reference(s) (1) Component Name (1) Component Name (1) Component Name (1) Component Name (1) Component Name Biogeochemistry (1) Component Name
(2) Horizontal Grid ~ or type (2) References (2) Referencee (N Hariznntal Reenlutinn (1 Coamnonent Name () Rafarencae
(3) Number of Vert  (2) References ADGCM ESM
Levels T pmos B™  ocean seatce |rc| acrogey AT™eS  1and  Ocean
(4) GTidTOp ACCESSLO, ACCESS1 3 Australia “"’_‘“.- 7 fo f 2
(5) References :E:;::‘ 1.1, BCC-CSML 1{m) g:: ._— /{
;:“‘“":u Canada ,//
(1) ACCESS1.0 (1) Commonwealth (1) Included (asin (1) CLASSIC Not implemented () cesw (860 -_-
(2)2011 Scientific and Industrial HadGEM2 (rL.1))  (2) (Bellouin etal, @) o -_! 1 .
Research Organization (2) 192x145 N96 2011; Dix et al, 2013) Ess et Al ol S . Z
(CSIRO) and Bureau of (3) 38 Ko S o oty -“"_ 7
Meteorology (BOM),  (4) 39,255m 201 B e -—— Z =
Australia (5) (Martin et al., EC-EARTH Burops _—_ Z
(2) (Bictal,20136; 2011 Bietal, 2013b; R B o i |
Dix et al., 2013) Rashid et al., 2013) - [T == == 7
E GFDL-CM2.1 usa [l Z
GFOLCM3 Hr I 7z =i
U GISS-E2-R, GISS-E2-H A ﬁ | = Z m' 2 p3*
- - H GISS-E2-R-CC, GISS-E2-H-CC . 7 * NEEEEE
CIM information used in the IPCC s e — | -
Hades == 7
reports, but not (yet) many papers ... T 00
phocib, AAROSS T wm 7
MIROC-ESM Japan [N |
and even then need supplementar O T I —
. pp y MRI-ESM1 = = 7 ==
- - et 0 " MRI-CGIM S
information and “fixing e -~ NS —
NorfSM1.ME |
AMIP ez Aocua s suoe

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).

@ National (e:c?ztrfié?‘r Is_enes / , ESM Evaluation 4 ENES
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Where are
we going?

National Centre f i ) ESM Evaluation 4 ENES
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NATURAL EimoNmENTREseance counc, DAV FOLTHE CUOEM KEVORE May 2014 r



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)

) ESM Evaluation 4 ENES
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Quality control of CMIP5 model metadata

David Hassell (NCAS, IS-ENES2)

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.

CMIP5 models (42)

DB
IPCC
DB
IPCC
DB
IPCC
DB
IPCC
DB
IPCC
DB
IPCC
DB
IPCC
DB
IPCC

Aerosols

Atmos

Atmos Chem

Land Surf

Land Carbon

Ocean BGC

Components

Ocean

Sealce
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Initial results (Phase 1)

ational Centre for I
tmospheric Science IS-eNes
ENv‘l:oNnEurnsEAn:n coumeiL  [On EAMTH SHTEN ODELUNG May 2014

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).

Yo ESM Evaluation 4 ENES




Aim of this review?

To enable the “Publication”
of
the model descriptions
and
community “faith” in their accuracy.

Yo ESM Evaluation 4 ENES

National Centre for I
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es-doc

Earih Sysiem Documenbation

Documentation Search .00

Search returnad 42 of 107 recorda in .06 a

Imstitute Short Hame Long Hame isan
BCG BOC-CER Bejing Clmats Garrar Climats Systern Mooed verzian 1.1 =an
[, b CTACE-CESH CT¥oC Carbon Earth System Moo =an
CMCE CIACE-CR GG Climans Mooe! |san
CMCE CPACE-CheS CFGE Clmans Mooel with a resakved Strabozphens san
CrAM-CLAFACS CTRM-CMs CrEm-CMa =an
CEIRC-DOm ACCESS1.0 ACCESS1.4 san
CEIRC-DOM ACCER. ACCEES1.D san
CEIRG-OCCCE CEIRG-tLEL CSIRG Mark 350 san
EC-EARTH EC-EARTH EC-EARTH san
I IIC inmuma san
IMPE HadGEM2-ES Hadley Glozal Envirormern Mudel 2 - Earh Spstern Ban
PS5 IPE_-CRASa-LR |PEL-CAA5A- LR almoe phers LS D254 S8 L8] conar: MERY D3 2 (OPS-LIM-PISCES, 198:5182L31) Ban
IPSL IPS_-CISA-RR IPEL-ChtSA-LR; atmos: LM DZ5A0 441 1L 38 asaar NEM O A0 PA-UIM-PISCES 1 s &) Ban
BAFROC PRGN IR0 Ban
BRI MAFROCSE MRS Ban
MCHG HadCh3 HadChA 2000) aimesahere: HadAM3 (MABLTS] conan: HadOM [al 125 10 7,25 L20; lrd-surisostagetalon: MOSEST: Ban
HG HackSEmt2-A Hadlay Slogal Envirormer Modsl 2 - Arnasphers Ban
MR HadkSEmi2-G0 Hadlay Slogal Envinrrig Modal 2 - Garbsin Gyche Ban
RCHG HadlGEm2-ES Hadiay Glomal Emdnorenar Modal 2 - Eark Syatem Ban
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es-doc

Documentation Viewer .ocos

Overview Citations Contacts Componenis

Atmosphere

Convection Cloud Turbulence
Cloud Schema
Cloud Simulator

Dynamical Core
Advection

Crography & Waves

Radiation

Land Surface

Albaedo

Carbon Cycle
Vagetatlon

Energy Balance

RiverRouting

sSnow

Soil
Heat Treatment
Hydrology

Yegetation

Ocean

Advection

Boundary Forcing
Tracers

Lateral Physics
Momentum
Tracers

Up & Low Boundaries

Yertical Physics
Interior Mixing
Mixed Layer

Atmosphere
Owverview

The atmospheric general cinculgtion model LMDZSA is based on a finite-difference formulation of the
primitive equations ol melesralogy (Sadourny and Laval, 1984} on a slaggered and stralchable longilude-
latitude grid (the £ of LMDZ standyi‘ng for Zoom). Water vapor, liguid water and atmosphearic trace spacios
are advected with a monotonic second arder finite volume scheme (Van Leer, 1977; Hourdin and
Armengaud. 1999). In the vertical, the model uses a classical so-called hybrid sigma-pressure coordinate.
In the LMDZSA version, (Hourdin et al, 201.2) the physical parametrization are very close to that of the
Eﬂreviﬂus LMDZ4 version used for CMIP3, The radiabon scheme is inherited from the European Center for

adiu m-Ranﬁa Waathar Foracasts. The dynamical effects of the subgrid-scale orography are paramatrized
according to Lott (1999}, Turbulent transport in the planetary boundary layer is treated as a vertical addy
diffuzion {Laval et al, 1981} with counter-gradient comection and dry convective adjustment. The surface
boundary layer is treated according to Louis (1973}, Cloud cover and cloud water content are computed
using a statistical scheme {Bony and Emanuel, 2001 ). For deep convection, the LMDZSA version uses the
“episodic mixing and buoyancy sorting” scheme uriﬁinally devaeloped by Emanuel (1981), With respact to
the previcus LMDZ4 version, the number of layears has been incraased from 19 to 38, with 15 lavels above
20km and a top at about the same altitude as the stratospheric LMDZ4-L50 varsion (Lott &t al, 2005). The
horizontal has also changed, with an increased number of point in latitude to shift the jets poleward
(Guemas and Codron 2011). At Low Resglution (LR}, the LMDZ5A medel has 95x96 points in latitude and
longitude comesponding to a resolution of 1.875" =3.75",

Properties

Basic Approximations : Hydrostalic

Basic Approximations : Primilive Equations

Model Family : A0

Orography = Crography Type : Present-Day

Top Of Atmos Ingslation > Impaet On Dzone @ Yes

Top Of Atmos Insolation = Orbital Parameters > Computation Method : Bergar 1278
Top Of Atmos Ingslatdsn > Orbital Parameters > Reference Date @ 2000

Top Of Atmos Insclation = Orbital Parameters » Type : Fixed
Top Of Atmos Ingolatdon > Solar Canstant > Type = Fixed
Top Of Atmos Inselation » Solar Constant > Yalue : 13880856
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() es-doc™

Step 1 : Select Model Component Properties

1, Soloct Madals Al
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=
viow
=

el CMIPS § e 0N ETEl Model Component Properties 5 m

2, Sulest Companents

Asrosols
Emission And Concentration

CoMese
Transpert
Afmosphers
Comvection Clowd Turbulence
Cloud Scheme
Clowd Simulator
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Radiation
Other
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Help
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Bulk Spocies
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Processes
Standard Properiies
Citations.
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Title
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Aim of the new tooling?

To enable the “Use”
of
the the model descriptions
In
our scientific workflow!

@ RationaLantsre.for iS_eneS / ) ESM Evaluation 4 ENES
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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? Lﬁufﬁ% ﬁm}:

Better tooling?

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

— More than one “CIM guestionnaire”?

ESM Evaluation 4 ENES

National Centre for a- / )
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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.

— Araft 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?)

ESM Evaluation 4 ENES

ational Centre for a- / )
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The need for standardisation 5

* Integrated modelling is becoming
the norm
[ ' Sens
* bioregional assessment

Metrology
* eReefs

Algc
Valu
* When using heterogeneous (data)

simu
sources, discovery & integrationisa Para Moc Eavironments)
major challenge Inst il
]| g S — lu anal monitoring :
Measurements

Gauge, sensor

23 Anal
* Standards make this easier procedure
Many private contracts Anal Value, time-series
—>one public agreement result
Parameter
Sam
observed property -
Station
Slide courtesy of
: feature of interest
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
iInformation.)

Another time!

O e, is-enes O o ey 2o - R




	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

