changes

Special Issue No. 56, Vol. 16, No.2, May 2011

WCRP Coupled Model
Intercomparison Project - Phase 5

- CMIPS5 -

: \ et Oro, () ,‘_-',’/
\ a N\ Sl ST wAc0, S S5/
LY

N\ .

CLIVAR is an international research programme dealing with climate variability and predictability on time-sales

from months to centuries. CLIVAR is a component of the World Climate Research Programme (WCRP). WCRP is .
sponsored by the World Meteorological Organization,the International Council for Science and the Intergovernmental W[: R P i&
Oceanographic Commission of UNESCO. ok emain- Fewsarch Feagrossm



Editorial

Jim Hurrell!, Martin Visbeck?, Anna
Pirani?

WCRP Modelling

Strategy Developments
G. Asrar!

1 NCAR, USA
2 IFM-GEOMAR, Germany
3 CLIVAR, hosted by ICTP, Italy

Human activity has changed our climate over the past cen-
tury, and further change is inevitable over the next several
decades, even if strong mitigation actions are taken. It is
thus imperative for CLIVAR to promote and facilitate predic-
tive science that aims to inform adaptation decisions. This
includes improving our ability to simulate future states of
the climate system, including variations in the likelihood of
extremes and precipitation, on time scales of seasons to dec-
ades and longer. It also requires advancing understanding of
how human influences exacerbate (or damp) natural climate
variations on global to regional scales.

Interest in the WCRP Coupled Model Intercomparison
Project — Phase 3 (CMIP3) simulations coordinated by the
Working Group on Coupled Modeling (WGCM) continues
unabated, with several thousand registered users of the
data and nearly 600 peer-reviewed publications in leading
climate journals at last count. But with the publication of the
Intergovernmental Panel on Climate Change Fourth Assess-
ment Report (IPCC AR4), there has been a paradigm shift in
climate modelling toward mitigation scenarios, with implied
policy actions, relevant to longer term climate change out

to 2100 and beyond. There is also an enhanced focus on
shorter-term climate change out to about 2035, and a better
quantification of key feedbacks including the carbon cycle.
Moreover, this paradigm shift recognizes the need to better
understand and interpret the observed record of climate in
order to more accurately determine the role of human activ-
ity, other external forcings, and internal variability. A much
broader set of model experiments is therefore required in
order to respond to the growing need for climate science to
inform both adaptation and mitigation decisions.

This special issue of CLIVAR Exchanges is thus devoted
entirely to CMIP5, a multi-model experimental framework

of unprecedented scale. The intent is to produce a useful
“one-stop shop”, through short overview articles, for informa-
tion on key components of CMIP5. Through this extremely
ambitious set of coordinated climate model experiments, the
CLIVAR community has a unique opportunity to undertake
high-impact multi-model research on the fundamental phys-
ics of climate and its expected changes to be assessed by
the next IPCC report.
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1 WCRP, Geneva, Switzerland

WCRP is pleased to report on the newly formed WCRP
Modelling Council in this special issue of CLIVAR Exchanges
that is devoted to the exciting results from WCRP sponsored
climate modelling activities. The WCRP Modelling Council

is formed to coordinate research on development and use

of climate and Earth system models across its four major
projects (CIiC, CLIVAR, GEWEX and SPARC), and its sister
international global change research programs such as IGBP
and WWRP. The Joint Scientific Committee (JSC) of WCRP
initiated discussion on the formation of the Modelling Council
in its 31st meeting in 2010 in Antalya, Turkey, and recently
endorsed its formation at its 32nd meeting in Exeter, United
Kingdom. The Council will replace the WCRP Modelling Panel
which sunset in 2009. There has been considerable discussion
within WCRP and with its sister research programmes on the
functions and structure of the Council that are captured in the
JSC report available on the WCRP website:
(http://www.wcrp-climate.org/reports.shtml). These
discussions all took place in the context of WCRP visioning for
its future priorities and direction. The purpose of this Council
is to promote:

» The greater use of observations and results of process
studies in models;

* Model development and improvements.

» Collaboration amongst various climate science
communities (including numerical weather prediction
(NWP), seasonal to interannual prediction and climate
projection as well as those dealing with biogeochemistry,
air quality, terrestrial ecology, etc.);

» Application of models to problems of societal relevance,
quantifying uncertainties and making sure they are well
communicated and understood;

Five small teams of experts were identified and each team was
asked to develop a short concept paper on the four scientific
and technical themes identified above. The fifth team was
asked to develop a governance concept for coordination of
the functions associated with the first four themes, through a
grass-root process and across the entire WCRP Projects and
Program activities. The initial draft of the five concept papers
were distributed for review and comment, and further refined
as a result of a special modelling coordination meeting that
was convened in November 2010, in Paris, France. A WCRP
report (WCRP Series Report No0.133 WMO/TD-N°.1569) from
this workshop includes the five concept papers plus the
overall summary of the deliberations that is provided below:



*  AWCRP Modelling Council is essential and it should focus
on coordination and integration of activities across WCRP
Projects and Panels, and with the WCRP partners (e.g.
IGBP, WWRP, etc.).

» The Council should promote model development,
evaluation and applications in a way that makes the whole
Programme activities greater than the sum of individual
Working Groups and Panels through “grass roots” efforts
and not a “top-down" approach.

» The Council should build on the strengths of the existing
modelling activities rather than duplicate or re-create new
ones, unless it is found absolutely essential, e.g. a new
WCRP initiative in regional models and downscaling.

* The Council should develop an overall modelling
strategy for the Programme with associated governing
mechanism(s) to implement it, based on the principles
stated above. Some examples of major topics that the
strategy may encompass are:

m Model development

m Model evaluation

m Uncertainty analysis

m Greater use of observations in model development,
evaluation and analysis

m Common software and standards in modelling

m WCRP Modelling Summit recommendations

The general view on the formation of this Council is to be
cautious about how it will be governed. We were reminded

to avoid the potential pitfalls of the past and to take full
advantage of the difficult lessons learned by the “top-down
and centralized” approach used because such approach is
not consistent with the “grass roots and voluntary” approach
that has been the hallmark of WCRP past successful

efforts. There have also been considerable discussions

on the membership and functions of the Council that are
summarized in the meeting report (WCRP Series Report
No0.133 WMO/TD-N°.1569). For example, in light of increased
complexity in models and required spatial and temporal
resolution in their projections, i.e. Earth system and seamless
approaches, the participants recognized the need for greater
collaboration with sister programmes such as the IGBP,
WWRP, etc. Thus, there was considerable discussion about
the relationship between these programmes and the Council.
The general conclusion was to wait until the Council is fully
functional and engages in some activities of common interest
with these programmes to find out what is the most effective
way to forge such partnership arrangements.

These discussions also identified an urgent need for access
to more advanced and powerful computational capabilities,
as was called for by the WCRP Modelling Summit (Shukla et
al., 2009), in light of increased complexity and greater needs
for enhanced spatial and temporal resolution in climate
model development and simulations. These capabilities

are also needed urgently for assimilation, analysis and
re-analyses of very large volumes of Earth observations,
especially from space-based systems, that are currently
available and most likely to further increase in the future. This
challenge present a great opportunity for closer collaboration
between the WCRP Modelling and Data Councils to
undertake the task of promoting greater coordination in

the use of National computational capabilities in the spirit

of making the whole greater than the sum of the individual
capabilities. There is currently a proposal for establishing an
International Center for Earth Simulations (ICES) through a
private-public partnership in Switzerland which could also
contribute toward this objective, especially in a research and
development mode. The ICES proposal will be presented and
further discussed at the WCRP Open Science Conference on
24-28 October 2011 in Denver, Colorado, USA.

National climate and NWP modelling centers

|l

Decadal, Intraseasonal, Numerical
Centennial & Seasonal to Weather
Longer-term Interannual Prediction

(WGCM) (WGSIP) (WGNE)

gy R
.

IPCC,
Application modelling
Climate services

Figure 1. Conceptual framework for coordination of modeling
activities within WCRP, and with participating organization and other
international research coordination programmes.
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This special issue of CLIVAR Exchanges provides updates
and details regarding the latest phase of the Coupled Model
Intercomparison Project, CMIP5. About 20 modeling groups
from around the world are currently running the CMIP5
experiments that represent the most ambitious multi-model
intercomparison and analysis project ever attempted. The
WCRP Working Group on Coupled Models (WGCM), in
consultation with the IGBP Analysis Integration and Modeling
of the Earth System (AIMES) and a number of other elements
of WCRP and the climate research community, is coordinating
the running and analysis of these model simulations. More
details on CMIP5 can be found at Taylor et al. (2009; 2011).
This article provides a brief background and introduction, as
well as the latest updates on CMIP5 activities, including two
workshops where CMIP5 results can be presented.

The motivation for CMIP5 emerged in the latter stages of

the IPCC 4th Assessment report (AR4) process where a
number of gaps became evident in the information CMIP3
could provide. At an Aspen Global Change Institute session

in mid-2006, representatives from a number of interested
communities (e.g. physical climate science, biogeochemistry,
impacts/adaptation, integrated assessment modeling)
formulated the basic concept for CMIP5, dividing the
simulations into the near-term and long term time

scales, with additional experiments to better address
biogeochemical feedbacks in the climate system. The
outlines of this process were published in Meehl and Hibbard
(2007) and Hibbard et al. (2007). In parallel, the community
interested in physical climate feedbacks, in particular those
associated with clouds and moist processes, have elaborated
a strategy to better assess these processes in models and
better understand their role in climate change (Bony et al.,
2008; Quaas et al., 2009). It led to the recommendation

of using satellite simulators in some CMIP5 experiments

to facilitate the evaluation of model-simulated clouds in
comparison to observations, and to the proposition of adding
very idealized model experiments (e.g. aquaplanet) to CMIP5
to better unravel the physical mechanisms that control
robust climate responses. These new aspects of CMIP5

are designed to help in the interpretation of inter-model
differences in climate change projections.

Thus, the scope of CMIP5 is much broader than CMIP3, with
not only long term concentration-driven AOGCM experiments
with the four new representative concentration pathway (RCP)
mitigation scenarios (Moss et al., 2010), but also emission-
driven Earth System Model (ESM) experiments, some of those
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with partial coupling to explore sensitivity of the carbon cycle
feedback. The new field of climate research called decadal
climate prediction (Meehl et al., 2009) will be represented by
a number of hindcasts and near term prediction experiments.
There will be many more experiments to explore the impact

on climate of various natural and anthropogenic forcings,

the reasons for model spread in terms of size and nature of
feedbacks, and paleo-climatic experiments to assess the ability
of CMIP5 models to reproduce past climate changes to better
inform the credibility of the models’ future climate change
projections. Even more versions of models will involve aerosols-
chemistry-climate models, higher resolution AOGCMs (about
50 km resolution) and higher resolution yet (about 25 km)
atmosphere-only time slice experiments. CMIP5, together with
model intercomparison projects run in parallel to CMIP5 (e.g.
Transpose-AMIP, which will evaluate CMIP5 climate models in
weather forecast mode), will make it possible to assess and

to analyze models participating in CMIP5 over a wide range

of time-scales (from the process to the paleo-climatic scale)
and configurations. The articles in this CLIVAR Exchanges
Special Issue provide further descriptions of the elements of
CMIP5, including the long term experiments; carbon cycle
feedbacks; the cloud feedback experiments recommended by
the Cloud Forcing Model Intercomparison Project (CFMIP); the
paleo-climate experiments put forward by the Paleo-climate
Modelling Intercomparison Project (PMIP); global coupled
climate models that extend the vertical domain to include
more detail in the stratosphere, called high top models; the
protocol to provide better descriptions of the models and
experiments in CMIP5 called Metafor; the decadal climate
prediction experiments; satellite observations for CMIP5
analyses; and aspects relevant to ocean modeling in CMIP5.

Some model data are already available for analysis through
the PCMDI web page, with more steadily coming on line
http://cmip-pcmdi.linl.gov/cmip5/. The multi-model dataset
will mature through the course of 2011 as more and more
model data become available. We advise analysts to be
flexible in their analyses, starting with a few models, but
allowing the capability to include additional model data as
more becomes available. Experience with CMIP3 indicates
that general conclusions can be reached with a few models,
and uncertainties can be better quantified with the addition
of more models to reach final publishable results. We also
suggest to analysts that they try to evaluate and analyze
model simulations over a wide range of experiments, time-
scales and configurations (coupled/atmosphere-only, with/
without ocean initialization, etc), as it may provide hints
about the origin of inter-model differences or model errors,
and thus benefit the model development process.

With regards to opportunities to present results from CMIP5
model data analyses, the first is a CMIP5 poster session at
the upcoming WCRP Open Science Conference (OSC) to be
held in Denver, Colorado USA 24-28 October, 2011. For more
information on the OSC, please check:
www.wcrp-climate.org/conference2011



The CMIP5 session at OSC is Session C34: Global Model
Evaluation and Projections: CMIP5 and Other Model

Intercomparisons, with conveners G. Meehl, D. Waugh, J.

Fasullo, K. Williams. Though the emphasis is on new CMIP5
analyses, results from CMIP3 and other model intercomparisons
such as CCMVal are also welcome. The session could also include
results pertaining to, for example, reanalyses, transpose AMIP, and
quantitative performance metrics. The deadline for submitting
abstracts is 30 April 2011. Abstract submission is available now on
the OSC web page noted above.

A few other key dates for the OSC:
« Early bird registration deadline for OSC: 30 June 2011
» General registration deadline for OSC: 24 October 2011

The second opportunity to present CMIP5 model analysis
results will be a CMIP5 Workshop to be hosted by the
International Pacific Research Center at the University of
Hawaii, March 5-9, 2012. This will be comparable to the CMIP3
Workshop held there in 2005. The CMIP5 Workshop will be a
similar “short presentation/poster” format. This workshop is
currently being formulated, and further details will be made
available on the WCRP, CLIVAR and PCMDI web pages.

To access the CMIP5 data, please register on the PCMDI
CMIP5 web page: http://cmip-pcmdi.linl.gov/cmip5

Due to the widespread interest in CMIP5, we encourage you
to pass along the information in this Special Issue to your
colleagues and associates.
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1. Introduction

CMIP5 (Coupled Model Intercomparison Project phase 5)
follows the highly successful phase 3 of CMIP (Meehl et al.
2007), which made available a coordinated set of global
coupled climate model experiments, which were analyzed

by the international climate science community and
subsequently assessed in the 2007 IPCC Fourth Assessment
Report. It is expected that CMIP5 will have an even greater

impact on climate science research, which will be assessed in
the IPCC Fifth Assessment Report due out in 2013.

The experiment design for CMIP5 was first described by
Hibbard et al. (2007) and Meehl and Hibbard (2007), and

the complete specifications are given in Taylor et al. (2009).
CMIP5 includes two new parts when compared with CMIP3.
The first is the formulation of experiments that are designed
for assessing the skill of decadal climate predictions that
have been initialized with observed information. These
experiments are the so-called near term experiments and are
discussed in more detail by Doblas-Reyes et al. in this issue of
the Exchanges Newsletter.

The formulation of the long-term simulations is the second
new part of the CMIP5 experiment design and is the focus
here. The long-term experiment design now includes not
only experiments for conventional climate models (i.e.,
Atmosphere Ocean General Circulation Models - AOGCMs
-- and Earth-System Models of Intermediate Complexity

— EMICS), but now also experiments for the newer earth
system models (ESMs, see Friedlinstein et al., this issue).
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ESMs close the carbon cycle by adding bio-geochemistry
routines to the land and ocean components of the climate
models. ESMs may also have components that can simulate
changes in atmospheric chemistry and predict the formation
and decay of atmospheric aerosols.

As noted above, for detailed specifications of all the
experiments, the reader should study the experiment design
document (Taylor et al. 2009, http://cmip-pcmdi.linl.gov/
cmip5/docs/Taylor_CMIP5_design.pdf), which can be
obtained from the CMIP5 web site (http://cmip-pcmdi.linl.
gov/cmip5). Also a paper has been submitted describing the
CMIP5 experimental design (Taylor et al., 2011).

2. Long term experiments

The core simulations within the suite of CMIP5 long-term
experiments (Figure 1) include integrations for understanding
differences in the response of models, and integrations to
simulate the historical period and into the future. The overall
design of the long-term experiments is similar to the design
of earlier CMIP experiments.

Climate models of various types can participate in CMIP5.
As in past phases of CMIP, atmosphere-ocean general
circulation models will be an important part of CMIP5.
These models consist of atmosphere, ocean, land and sea
ice components. Simpler climate models or Earth system
Models of Intermediate Complexity (EMICs, V. Petoukhov et
al. 2005) are also encouraged to participate. EMICs typically
use simplified atmospheric components relative to those
found in AOGCMs. The oceanic component may or may not
be simplified. An EMIC or AOGCM that closes the carbon
cycle by adding terrestrial and oceanic bio-geo-chemical
components is called an Earth System Model (ESM).

A novel approach is used in CMIP5 to allow the
intercomparison of results from all the various types of
climate models described above. The inclusion of integrations
designed for ESMs is also new for CMIP.

As shown in Figure 1, the design of the long-term experiments
includes a core set of integrations with two additional tiers

of integrations. The core set includes long preindustrial
control integrations where the radiative forcing is prescribed
consistent with conditions found ca. 1850 and is unchanged
throughout the integration. This type of integration can be
used to document the natural variability resulting solely from
interactions between the atmosphere, land, ocean, and sea
ice components. Control integrations are also important for
identifying any climate drifts present in the integration. For
ESMs, a second long control integration is required where the
atmospheric concentration of CO, is computed by the model
rather than being prescribed at the pre-industrial value.

The core set of integrations also include simulations of

the past 150 years or so. These start from the control
integrations. The radiative forcing from changes in the solar
input, volcanoes, and land use are prescribed as well as
changes in greenhouse gases and aerosols. In ESMs, the
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CO, forcing is computed by the model from human carbon
emissions of various types.

Two future scenarios (2005 to 2100) are part of the core

set. RCP4.5 is a medium forcing integration. RCP stands for
“Representative Concentration Pathway” (see Hibbard et

al., this issue). The “4.5" is a rough estimate of the radiative
forcing by 2100 relative to the pre-industrial period. RCP8.5 is
a high radiative forcing case. See Moss et al. (2010) for more
details on the RCPs.

In addition to the integrations highlighted above, the core
set also includes several experiments to help understand
the causes behind some of the differences in the models’
response. Tier 1 and 2 contain important integrations to
further help in the understanding of climate change and of
the models’ projections. Some of these integrations were
originally designed as part of other MIPs (PMIP - Braconnot
et al., this issue, CFMIP — Bony et al., this issue, etc.)

Several of the CMIP5 experiments require specification

of concentrations or emissions of various atmospheric
constituents (e.g., greenhouse gases and aerosols). The
Integrated Assessment Model Consortium working with the
Atmospheric Chemistry and Climate (AC&C) community has
provided the concentrations, emissions and time-evolving
land use changes to the modeling groups for use in the
CMIP5 experiments (Lamarque et al. 2010).

3. CMIP3 7 CMIPS5 differences

As discussed above, relative to CMIP3, CMIP5 includes a
broader variety of experiments and application of more
comprehensive models to address a wider variety of scientific
questions. CMIP5 also differs from earlier phases in that
generally higher resolution models will be used and a richer

set of output fields will be archived. There will be better
documentation of the models and experiment conditions, and a
new strategy for making model output available to researchers.

In CMIP5 coupled models, the resolution will likely range for
the atmosphere component from 0.5 to 4 degrees and for
the ocean component from 0.2 to 2 degrees. For some of the
atmosphere-land-only models running the AMIP part of the
core integrations, the resolution may approach 0.2 degrees.
In general the highest resolution of CMIP5 models will exceed
the highest resolution of CMIP3 models.

The variable list for CMIP5 is greatly expanded. This expansion
was achieved through several years of work by various parts
of the climate community. These new model output variables
should greatly enhance evaluation of the climate models. That
said, it is impossible to satisfy the needs of all possible users
of model output, so the CMIP5 “requested output” list is far
from exhaustive. Practical limits of disk space and volumes

of data to be transferred were considered in developing the
final lists. In addition for some variables, the models are not
ready to provide the information. We estimate that about

3 PB (3000TB) of data will be made public in CMIP5. This
represents at substantial increase over CMIP3.



4. Summary

CMIP5 is an enormously ambitious coordinated model
intercomparison exercise involving most of the climate
modeling groups worldwide. CMIP5 builds on the successful
earlier phases of CMIP. We expect that much of the new
climate science emerging over the next few years will be
connected to this activity. Results from the CMIP5 multi-model
dataset should provide input to national and international
assessments of climate science (e.g., IPCC Fifth Assessment
Report (AR5), now scheduled to be published in 2013).

The CMIP5 model output is freely available to researchers
through gateways linked to modeling and data centers
worldwide, where the data will be archived. Not only will a
more comprehensive set of output be accessible, compared
to previous phases of CMIP, but also it is expected that better
documentation will be made available (e.g. see Guilyardi et
al., this issue).

Scientists are encouraged in addition to provide feedback
to individual modeling groups when they uncover aspects
of a simulation that are in either unusually good or poor
agreement with observations. In this way they might
contribute to model improvements needed to further
advance climate science.
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Figure 1 Schematic summary of CMIP5 long-
term experiments. Green font indicates simula-
tions to be performed only by models with
carbon cycle representations. Experiments in
the upper hemisphere are suitable either for
comparison with observations or provide pro-
jections, whereas those in the lower hemisphere
are either idealized or diagnostic in nature, and
should provide better understanding of the
climate system and model behavior.
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Introduction

Near-term climate prediction (also known as decadal

climate prediction) attempts to satisfy a growing demand

for climate information for the next few years to a couple of
decades (Meehl et al., 2009). It is well established that, based
on knowledge of the initial conditions, important aspects

of regional climate are predictable up to a year ahead.
Predictability at this time scale is primarily, though not solely,
associated with the El Nifio Southern Oscillation (ENSO), and
is currently addressed by seasonal forecasting. On multi-
year timescales other factors are also important, including
low frequency variations in ocean circulation and changes

in external (or boundary) forcing from anthropogenic (e.g.
greenhouse gases and aerosols) and natural sources (e.g.
solar variability and volcanic eruptions).

Skilful interannual-to-decadal climate predictions have

been achieved by using changes in boundary conditions
such as atmospheric composition and solar irradiance. Both
empirical methods (Lean and Rind, 2009) and dynamical
climate model projections (Roukolainen and Raisénen, 2007)
have been employed. The latter were performed as part of the
Third Coupled Model Intercomparison Project (CMIP3), from
which the part of the simulations corresponding to the first
few years of the 21st Century were used to issue a climate
prediction for the near term. However, these approaches do
not attempt to predict natural internal variability. Improved
skill could be expected using dynamical climate models that
are initialized with the current state of the climate system.

For any prediction system, a critical question is to understand
how far ahead the mean climate is predictable at regional
spatial scales with some useful level of skill. The relative
importance of the initial conditions in climate prediction is
expected to decrease with forecast time, becoming negligible
after several decades (e.g. Hawkins and Sutton, 2009). Initial
conditions are more relevant than variations in atmospheric
composition in seasonal forecasting, except perhaps after an

explosive volcanic eruption, while atmospheric composition
has primary importance after several decades. In the
context of initialized climate prediction, the question of the
extent to which a better knowledge of the initial conditions
of the climate system contributes to the quality of these
forecasts is less well understood. However, initial studies
(Smith et al., 2007, 2010; Keenlyside et al., 2008; Pohimann
et al., 2009; Mochizuki et al., 2010) have shown some
improved skill up to a decade ahead arising from initializing
the ocean. Two approaches have been explored to initialize
climate predictions. Smith et al. (2007, 2010), Pohimann et
al. (2009) and Mochizuki et al. (2010) used the so-called
anomaly initialization method, where ocean observations
are assimilated in the form of anomalies into the coupled
model with the option of taking into account modelled

error covariances. Following a similar strategy, Keenlyside

et al. (2008) used only observed anomalies of sea surface
temperature (SST) to initialize the coupled system. Following
a strategy common in seasonal forecasting, van Oldenborgh
et al. (2011) and Doblas-Reyes et al. (2011) describe the results
of separately initializing the ocean and the atmosphere with
observed states, in what is known as full initialization.

CMIP5 near-term climate prediction

To make further progress in the near-term climate
predictions, the Fifth Coupled Model Intercomparison
Experiment, known as CMIP5 (Taylor et al., 2009; 2011),

has organized a set of experiments that include climate
predictions up to 2035. The experiments are organized in a
core set and an additional tier 1 set. The core experiments
involve a set of ten year hindcasts initialized from climate
states near the end of the years 1960, 1965, 1970, and every
five years to 2005, with this last simulation representing

an actual prediction beyond 2005 because forcings are no
longer prescribed and a forecast is made beyond 2011. These
simulations, will allow assessment of the forecast quality on
time-scales when the initial climate state is most likely to
exert some influence. Other core experiments will extend the
ten-year simulations initialized in 1960, 1980, and 2005 by an
additional 20 years. At least three ensemble members will be
performed for each of the core experiments.

The tier 1 near-term experiments also include predictions
with 1) additional initial states after the year 2000 when
ocean data is of better quality, 2) volcanic eruptions removed
from the hindcasts, 3) a hypothetical volcanic eruption
imposed in one of the predictions of future climate, 4)
different initialization methodologies, and 5) the option of
performing high-resolution time-slice experiments with
specified SST for certain decades in the future.

An example: Results from the EU

ENSEMBLES project

The CMIP5 experiments are currently being run, and
contributions from some centres have already been
completed. To illustrate the type of information that can be

! Near-term climate was considered as the 10-to-30 year period counting from a reference time, which in a forecast would correspond to the start of the prediction.

2 Aninformal initiative led by the Hadley Centre has been launched to coordinate the exchange of quasi-operational decadal predictions once a year using the

same forecast systems employed for the CMIP5 hindcasts.
> www.ensembles-eu.org
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obtained from the decadal experiments, a previous exercise
carried out in the framework of the EU-funded ENSEMBLES
project and that opened the way to the CMIP5 core
experiment will be used. Two climate forecast contributions,
a multi-model and a perturbed-parameter ensemble, were
made (Doblas-Reyes et al., 2010).

The ENSEMBLES multi-model consists of four forecast
systems: CERFACS, ECMWF, IFM-GEOMAR and MOHC with
the HadGEM2 model. Three-member ensemble re-forecasts
were run for ten years starting on November 1 from 1960 to
2005 every five years. Volcanic aerosol concentrations from
eruptions before the analysis date were relaxed to zero with a
time scale of one year in the IFM-GEOMAR system (Keenlyside
et al., 2008), while the other three models did not include any
volcanic aerosol effect. In all cases, the effects of eruptions
during the re-forecasts were not included to reproduce a
realistic forecasting context. This is a major difference from
the CMIP5 experiment. Three of the four models (the ECMWF,
MOHC and CERFACS systems) used a full initialisation
strategy. In contrast, IFM-GEOMAR used observed SST
anomaly information to generate the initial conditions.

A second contribution (DePreSys; Smith et al., 2010) was run
by the Met Office using a nine-member ensemble of HadCM3
model variants sampling modelling uncertainties through
perturbations to poorly constrained atmospheric and surface
parameters. Ten-year long re-forecasts were started on the
first of November in each year from 1960 to 2005. In order

to assess the impact of initialization an additional parallel

set of re-forecasts (referred to as NoAssim) with the same
nine model versions was run. The NoAssim re-forecasts

are identical to those of DePreSys except that they are not
explicitly initialized with the contemporaneous state of the
climate system, the initial conditions being taken from the
restarts of the corresponding long-term climate change
integrations. NoAssim is used to assess the impact of the
initial conditions in near-term climate prediction.

An illustration of the spatial distribution of the skill for the

2-5 year average near-surface temperature is shown in

Figure 1. Anomalies have been computed following the WCRP
recommendations. The systems have skill over large regions,
especially over the tropical oceans and the North Atlantic, but
also over large parts of the continents. Both the multi-model
and DePreSys with start dates every five years have a similar
distribution of the skill, with the largest differences appearing
over the tropical oceans. Figure 1d shows the skill for
DePreSys when one start date per year is used. A comparison
with the skill of Figure 1b indicates 