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CMIP5 Strengths

Met Office

CMIPS5 provides an essential resource for the climate
science community and for IPCC. Many papers have
been submitted using CMIP5 data and these will figure
prominently in ARS.

First multi-model ensemble of ES models that will allow
much improved analysis of carbon cycle and chemistry

Through CMIP35, the Met Office Hadley Centre have
managed to make huge amounts of our data available
to the climate community.

MOHC/UK academic community have managed to
dOV\{[nIoad data from wide range of other modelling
centres

In July 2012, MOHC submitted ~40 papers based on
CMIP5 data
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Regional temperature anomalies
Met Office CZIOVLIP5
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CMIP5 weaknesses
Met Office

» Timetable for CMIP5 relative to ARS has meant not
enough time for enough analysis to feed into AR5

* An emerging view that CMIP5-A0O models are behaving
like CMIP3-A0 models, su_?gestln%llttle progress on
physical modelling capabllly — perhaps not a long

enough gap between MIPs"

* Too early to be specific about science weaknesses but
protocol for near-term experiments too vague

« Data access has been more difficult than necessary

* High frequency temporal data still not available for many
models

« Unsecure funding of resource needed to develop and
maintain the archive/data provision
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CMIP5 Technical issues

Met Office

Experiment specification — reasonable overview for sceintists but
required more detail for effective configuration and management of
runs

CMOR and MIP tables — lack of stability of CMOR, updates to
diagnostics list after runs had been started, not enough resource to
support CMOR in light of such changing requirements

Versioning — versioniR/ﬂF?olicy not sufficiently defined and needs to
be resolved before CMIP6

Infrastructure for data access and retrieval — need for scriptable
download methods from start; web interface slow unreliable and
hard to use; poor reliability of data retrieval — we have invested ~6
months effort to invent our own solutions and are still not able to
access data from some modelling centres.

Metadata — Signifiqant#y improved since CMIP3 but still
qguestionnaire was inefficient and hard to understand. Based on
METAFOR format but this should not have prevented a more user
frlegdly interface. Still difficult to inter-compare metadata across
models
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CMIP5 Science Gaps

Met Office

* Land Use is an emergent science question — role as
forcm? on physical climate and carbon cycle and
need for a cleaner implementation next time

« ESM evaluation — an international approach to data
requirements and development of metrics

« Ability to separate role of individual forcings (solar,
volcanic, aerosol, methane, black carbon,...)

* Questions of reversibility for e.g. geo-engineering

» Real-time decadal prediction rather than hindcast
evaluation
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Importance of land use

Met Annual and 10yr running means Annual and 10yr running means
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CMIP5 Science Gaps

Met Office
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Decadal Forecast Exchange — Impact of
initialisation — forecast for 2012-2016
Met Office

(a) CCCMA (b) GFDL (c) IC3/KNMI
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Priorities for CMIP6

Met Office

1. Second generation ESMs — ‘from global to regional’
« Nitrogen cycle
* |ce-sheets
« On-line impacts modelling (do away with bias correction)

2. High resolution physical models,

* butin +6 years we will not be a step change away from where
we are now. Maybe need to get to <10km? How long for this?

3. Experimental design

« Limited extensions to CMIP5 protocol — value of idealised
expts

* Fuller implementation of the CMIP5 protocol across models
* Protocol to be defined well in advance
4. Data access
® Crown copyright SiaOPIEr System



Abrupt forcing experiments: 4xCO,
metorce  aNd 2XCO,7

» Abrupt forcing experiments; allow a partitioning of mechanisms across
timescales, offer high signal/noise; are traceable to transient experiments

» ... but what CO2 level? there are non-linear responses (globally and regionally)...
HadGEM2-ES HadGEM2-ES
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Tropical patterns: interaction between robust thermodynamic and dynamic
mechanisms, with land-surface role. Distinct from linear mechanisms.

Good et al in preparation
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Met Office
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Summary

More than 10,00 dGEM2-ES simulated year pleted. All runs
complete

Delivered 20TB of da ' ore data than for CMIP3
* Alot of analysis for AR5 on directly in 1st order draft.

» CMIP5 models reproduce d T* but with greater spread tha
CMIP3. Aerosol forcin

le feedback r than HadCM3. No
evidence for s Ic difference CMIP

» Range of climate sensitivity unlikely to be less than CMIP3
« 20t century MOC increase arising from salinity anomaly

» Decadal simulations complete with HadCM3 and progressing with HIGE

* No difference in skill in full-field or anomaly initialisation



Carbon Cycle Feedback: HadGEM2-ES

MetOffice VS HadCM3/ CMIPS vs C4AMIP

« HadGEM2-ES has a weaker climate-carbon feedback than HadCM3. No
single reason, but
 greater land differences than ocean
 No Amazon dieback
» Stronger high-lat carbon uptake i i
» Sensitivity to parameters/tuning I CamP . e o meeeswes »  Climate - CO,
 Larger carbon cycle-CO, feedback 1
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Prediction skill of global mean T:
methods of Initialisation

Met Office
DePreSys CMIP5:
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Decadal Prediction Experiments:
HIGEM

MetOffice | en Shaffrey NCAS-Climate Se—

HIGEM is a higher resolution version of the Met
Office coupled climate model, HadGEM1

Atmos: 1.25° x 0.86° (90km) Ocean: 1/3° y

Céth?rcg/-length integrations of HIGEM have been
performed (Shaffrey et al. 2009, J. Climate).
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obs (black), the assimilation run (thick red)
and 4 HiIGEM hindcasts (thin red)

« About 2/3 of the way through hindcast experiments. Hope to
complete these by end of October

« Starting uploading of data to CMIP5 database next month, hope to
complete by December

« Studying role of resolution on measures of forecast skKill
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Increasing MOC through the 20%
neromee  CENtUry — and rapid decline in the 21st?

* Possible link to

HadGEM2-ES 20t Century simulations aerosol forcing driving
changes in atmospheric
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Temperature anomalies CMIPS v
Met Office CMIP3

Global annual mean near surface temperatures (same spatial coverage as HadCRUT3)

1.5

T T T T T T T T T T T T T T T T T T T T T T T ST e e e e e S S S e e S e o m e s e e
| CMIP3 ] | CMIP5

! ! !

| 13 models J L 13 models

1 ok 63 simulations 1.0 78 simulations il

Temperature anomaly (K) wrt 1880-1919
Temperature anomaly (K) wrt 1880-1919

A PR EPEPEPE PR EPEPEP PP S| PP BEPEPE PP PP PPN EPEPEPE BPEPEPE B

1900 1920 1940 1960 1980 2000 1860 1880 1900 1920 1940 1960 1980 2000
Year Year

Individual simulation
- Simulation mean
- HadCRUT3, GISS and NCDC

Gareth Jones
© Crown copyright Met Office



Examples of MO Science arising
from CMIPS

* Project to co-ordinate HadGEM2-ES / CMIP-5 Analysis and Model
Publication

« Over 100 separate suggested analysis topics. 40+ papers submitted
in July 2012

Met Office
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Equilibrium Climate Sensitivity:
Met Office CMIPS
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