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The ENSEMBLES project is now over halfway complete and this letis aims to provide an
overview of the project achievements to date. This issue feadudescription of each Research Theme
progress as it was presented at the recent General AssemblygR¥@vember 2007), whereas the second
part is devoted to the ENSEMBLES’ presence at the United Na@brmate Change Conference in Bali
(3-14 December 2007).

Before we discuss further how things progress in the project, the MRISES team would like to
say farewell to some old and welcome new members who have joined oun thanpast few months. The
resignations of Drs. David Griggs (Co-ordinator) and Chris Heitirector) have led to some
reorganisation of the Project Office. We are grateful to tHemthe hard work they have put in
ENSEMBLES and we wish them good luck in their new careers. Bsbh Mitchell has been appointed
the new project Co-ordinator, while Mr. Paul van der Linden is the EN®@EMBLES Director. We are
glad to introduce the new staff members in our consortium; wesil ttvem the best of luck and welcome
them on board!

An overview of the main achievements of several ENSEMBLESeBrch Theme (RTs) are
summarised in this issue, as in every newsletter, followed bynaftion regarding the gender action plan,
mentoring scheme and the FP6 Project CLAVIER. Lastly is agleahased on the ENSEMBLES
presentation given at the UN Climate Change Conference, whichighigid the key objectives and
achievements of the project, followed by a summary of the malBHMBLES progress and results to
date. Many thanks to all the ENSEMBLES partners who have contributed to this issue.

Edited b¥. KostopouloandC. Giannakopoulos
National Observatory of Athens, Greece
With contributions from:
C. HewittandP. van der Linden
Met Office, Hadley Centre, UK

partners from different institutes, giving them the
opportunity to present and discuss their results
The 4" General Assembly (GA) of  and share new ideas. The next two days were held
ENSEMBLES was successfully held in Prague in plenary, with a mix of scientific talks, project
from 12-16 November 2007, with help from the progress and p|ans from all RTs, and some
local organiser Tomas Halenka from CUNI specific topics such as Gender Action Plan and the
(Charles University in Prague). The first day was 7" Framework Programme. Project affiliates also
devoted to parallel meetings from individual RTs presented material of relevance. The poster
and Work Packages, with some cross-RT session at the end of the second day gave
meetings. These meetings brought together attendees the opportunity to display and discuss




recent results and related projects with other
participants. The fourth and last day of the
meeting consisted of parallel sessions. A scientific
workshop on ‘Model errors’ was organised
(Figure 1), during which subjects such dhe
Double ITCZ Problem* Convection, Clouds and
Model Biases ‘Biases Affecting the Carbon
Cyclé ‘Relationship between Model Bias and
Seasonal Forecastsvere analysed and further
discussed. In parallel, meetings regarding
‘Assessing and developing ENSEMBLES
approaches to climate prediction from a season to
a few decades aheadnd Weighting, credibility
and reliability took place. After the close of the
meeting the ENSEMBLES management board
met to discuss project direction and strategy.
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The main activities of the consortium
management team has been achieved through
comprehensive schedule of meetings for
participants throughout the year, supported by e-
mails, as well as through the Project Office’s
work to coordinate administration, financial
management, project  management, and
communication. Progress was achieved on cross-
cutting issues (such as weighting, integration,
databases of model results, choice of non-
European regional model domain) through
discussion groups at the 2006 GA in Sweden,
cross-RT representation at project meetings and
use of the web-based discussion forum hosted by
RT8. In addition, links were developed with other
FP6 Integrated Projects and Networks of
Excellence, and other interested parties through
the use of so-called “affiliated partner” status.
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errors’ workshop at the2General Assembly in Prague.

& ENSEMBLES members take part in the ‘Model
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Progress reports were produced at month six from
the RTs, which were presented to the
Management Board and the EC Project Officer.
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The set of “stream 1” seasonal-to-decadal
(s2d) hindcasts has been augmented by further
simulations, and the skill of the “stream 1"
experiments has been documented in greater
detail. An ensemble of ocean analyses has been
provided for initialisation of the “stream 2" s2d
hindcasts, and modelling groups have provided
improved and more efficient global models in
preparation for “stream 2". The perturbed
parameter approach to decadal-to-centennial
prediction has been developed, by (a) augmenting
HadCM3 simulations to include ensembles of
transient climate change sampling ocean and
sulphur cycle uncertainties; (b) developing
Bayesian statistical techniques with the eventual
aim of converting the ensemble runs into
probabilistic regional climate predictions; (c)
comparing ensemble climate change simulations
between two different models (EGMAM and the
mixed-layer ocean version of HadCM3); (d)
production and analysis of a very large ensemble
of perturbed parameter transient climate
simulations using HadCM3L (HadCM3 with a
lower resolution ocean component, run using
public resource distributed computing via
climateprediction.net).
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A suitable strategy for the initialisation of
the decadal hindcasts for the 1960-2001 period
has been designed and the “stream 2"simulations
have been started. The “stream 1” simulations
have all been completed. Actual anthropogenic
20" century radiative forcings have been
calculated using the fixed SST approach. The
results have been compared with the simulated
20" century climate change. Forcings for the
“stream 2” centennial simulations have been made
available. A preliminary version of the ECMWF
public data server for dissemination of seasonal-
to-decadal simulations has been developed
(http://data.ecmwf.int/daja Results from several
“stream 1” centennial simulations including daily
data have been transferred and made available on
the CERA database. A description and
documentation of the simulations in RT2A can be
found on the Ensembles RT2A web page:
http://mwww.cnrm.meteo.fr/ensembles/public/result
s/results.html




The ENSEMBLES regional scenario web
portal was launched in June 2007 (Figure 2). This
provides briefing material for developers and
users of regional climate information, together
with links to relevant datasets, report deliverables
and tools, including the ENSEMBLES web-based
statistical downscaling service. The transient
RCM scenario runs for the time period 1950-
2050/2100 have now started using the GCM/RCM
matrix. The first daily outputs from these runs are
available in the central DMI archive; whereas,
work on statistical downscaling and methods for
constructing  probabilistic  projections  has
continued. In part, this work has been guided by a

guestionnaire for users, stakeholders and scenario

developers on tailoring of ENSEMBLES regional
climate scenario outputs to user needs circulated
to the project partners. An extended version of the
web-based statistical downscaling service has
been launched, which resolves many of the
limitations, identified by users and also employs a
new computational architecture drawing on a local
cluster and GRID networking capabilities.

% Front page of the ENSEMBLES regional scenarios
portal. http://www.cru.uea.ac.uk/projects/ensembles/
ScenariosPortal

The RCM hindcast simulations at 50 km
and at 25 km, with boundary conditions from the
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ERA40, have been completed and delivered to the
central ENSEMBLES RCM archive at DMI.
Using these, the development of performance-
based model weights now continues, in order to
explore probabilistic analysis of regional climate
model projections. The focus is on temperature
and precipitation, using the new observational
database of RT5. One example of model-specific
performance in capturing precipitation features is
shown in Figure 3. Among the other major
milestones of RT3 has been the provision of an
experiment set-up consisting of GCM/RCM pairs
and example weights to RT2B, for use in RCM
transient scenario runs. The efforts on the non-
European RCM simulations, targeting the AMMA
region of Western Africa, have also been started
and are run in collaboration with other projects.

Comparison RCMs ERA40 at 25 km with CHR obs.
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% Biases in wet-day frequency amounts, JJA, Rhine

sub-catchment. The different symbols identify miffe
regional climate models. The International Rhine
Commission has compiled the CHR precipitation dasab
which contains daily precipitation values for therijpd
1960-95 for 136 sub-basins in the Rhine catchmeat van
den Hurk et al., 2005: Soil Control on Runoff Regmto
Climate Change in Regional Climate Model Simulatioh
Climate, 18, 3536-3551).
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RT4 has set up a data archive for output
from the coordinated experiments and to make
them available for analysing and understanding
uncertainties in many aspects of climate
variability and change, especially the land-sea
warming ratio. Considerable progress has been
made in understanding and quantifying the




contribution of feedbacks to the global
temperature response, and in understanding the
decrease of the concentration of sea ice in the
Barents Sea under global warming and freshening
of the Arctic Ocean over the 2tentury. Effort

has been devoted to investigate the effect of
model resolution on simulated climate and climate
variability. It has been demonstrated that high
resolution coupled simulations do provide
significant improvements in model performance,
especially with respect to the mean climatology,
modes of variability and weather statistics. The
role of variable greenhouse gases in improving
seasonal forecasts/hindcasts has been
demonstrated (Figure 4) and progress has been
made in understanding the low frequency changes
of Atlantic hurricanes, the role of soil moisture on
seasonal climate predictabilty and in
understanding decadal variability associated with
Atlantic THC.

% The impact of C®doubling on the break phase of
Indian summer monsoon. Results indicate the pratipn
intensity associated with break phase of Indian reem
monsoon decreases when £ doubled. This implies that
the drought associated with break phase of Indiamraer
monsoon will intensify with the increase of greargegas.
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Daily gridded observational data sets of
mean/max/min temperature and precipitation have

been developed for Europe on the basis of a dense

network of high quality station series (Figure 5,
http://eca.knmi.nl/download/ensembles/ensembles
.php. The dataset has been designed to provide
the best estimate of grid box averages rather than
point values, to enable direct comparison with
regional climate models Haylock et al.: A
European daily high-resolution gridded dataset of
surface temperature and precipitation. In
preparatio). The work on evaluation of
processes and phenomena in coupled GCMs
resulted in several papers in scientific journals,
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% 1 Station network of the dataset.

including topics such asmodel resolution and
ENSQ improved land-surface physicsloud
regimes inandthe representation of monsoon and
its the tropics stratosphere-troposphere coupling
teleconnection with the ocean variability'he
analysis of the systematic error in the
ENSEMBLES models has also been extended.
The ongoing work on the probabilistic verification
of ensemble forecasts has resulted in a generalised
skill score to weighted multi-model ensemble
forecasts. A comprehensive forecast quality
assessment of the s2d “stream 1" simulations
indicated the superiority of the multi-model versus
the perturbed parameter and stochastic physics
approaches.  Moreover, some preliminary
evaluations of the representation of extremes in
the daily gridded dataset have been performed,
showing that gridding may lead to a reduction of
precipitation extremes compared to station data
particularly in data sparse areas.

Initial model runs have continued to gain
high-level recognition. The wider community has
continued to recognise the expertise being built
within the impacts model integration and views
are being sought from outside the project. Cross-
cutting initiatives with the RT2Bdownscaling
community that yielded a downscaling tool have
been further developed. The three global scale
impact models being further developed within the
project are increasingly being recognized as world
leaders, LPJ among offline models and Orchidee
and JULES among models designed for online
coupling to GCMs. The enhancements made to
these models specifically for ENSEMBLES,
which have focused on the new or improved
representation of land management, herbivory and
fire effects, are recognized internationally as
ground-breaking.
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New baseline emission scenarios,
emission reduction scenarios, and an analysis of
the impact of disasters on growth were produced.
The dynamic CGE model has been further tested
and developed. In particular; a mechanism for
making economic growth in the model consistent
with given macro-scenarios was introduced, a
system to control price of natural resources in the
energy sectors was implemented, sulphur
emissions were introduced as additional
descriptive variables. A report on estimates of the
effect of climate change on the emissions of
carbon dioxide and sulphur aerosols was
published.
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Two cross-cutting workshops  were
organised at Wengen and Riederalp (Switzerland),
as well as the ENSEMBLES workshop on
“Climate, Climatic Change and Impacts:
Applications to Eastern Europe” (Poiana Brasov,
Romania) that was jointly organised by the
University of Geneva, ENS- Paris and the
National Institute of Hydrology and Water
Management of  Romania. UREADMM
collaborated with RT8 in the organisation of the
ENSEMBLES extremes workshop held in Jan
2007 in Switzerland and this workshop provided
all scientists in ENSEMBLES working on

scientists working in ENSEMBLES to meet and
discuss research with women from several other
European countries.
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During the 2007 GA the ENSEMBLES
Gender Action Committee introduced a joint
ACCENT/ENSEMBLES Mentoring Programme.
Both men and women are welcome as Mentees and
Mentors. Early- to mid-career researchers involved
in ENSEMBLES were invited to consider
becoming a Mentee, while more experienced
ENSEMBLES researchers are invited to consider
becoming a Mentor. The scheme was launched in
Prague on the evening of Monday 12 November
2007 and the first Mentor-Mentee pairings were
formed. The Mentoring Programme will be
administered by the ENSEMBLES Gender Action
Committee together with the ENSEMBLES
Director and Evi Schuepbach (who initiated the
ACCENT Mentoring Programme and will provide
training on behalf of ACCENT). Further
information about mentoring is available from
these sites:  http://www.mentorset.org.yk
http://www.setwomenresource.org.uk/en/mentoring
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The CLAVIER (Climate Change and
Variability: Impact on Central and Eastern

extremes to get together to consolidate activities Eyrope) Project started in September 2006 and is
and learn more about methods for analysis of supported by FP6 of the European Commission.
extreme events. Regarding dissemination to the The nations in Central and Eastern European
general public, the first version of the Countries (CEEC) face triple challenges through
ENSEMBLES  website for the public the ongoing economic and political transition,
understanding of science has been launched butcontinuing ~ vulnerability to environmental
further input to the contents of this website is hazards and |0ng_term impacts of g|0ba| climate
required by partners. Regarding training for young change. The overall aim of CLAVIER is to make
scientists, a European research course on g contribution to successfully cope with these
Atmospheres took place in Grenoble. Action has challenges. The main scientific goals of

also been taken by the University of Liverpool CLAVIER are as follows: 1. Investigation of
regarding AMMA/ENSEMBLES collaboration by  ongoing and future climate changes and their
encouraging young scientists from AMMA to  associated uncertainties in Central and Eastern
work on ENSEMBLES related issues. European Countries (CEEC), 2. Analyses of
possible impact of climate changes in CEEC on
weather pattern and extremes, air pollution,
human health, natural ecosystems, forestry,
I agriculture and infrastructure as well as water
' resources and 3. Evaluation of the economic
impacts of climate changes on CEEC economies,
concentrating on four economic sectors, which

7(

In 2007 General Assembly, Sari Kovats
gave a presentation on ENSEMBLES Gender . .
Action Plan. Moreover, following on from last are ggnculture, tourism, energy supply and the
years successful event, also during the PraguePublic sector. The full information about
GA, the Gender Action Committee organised a CLAVIER could b_e found on the project
social event reserved for the ENSEMBLES nomepagewww.clavier-eu.org
women. This was a great opportunity for women

5
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The ENSEMBLES Project Office has intensified effort
increase public visibility of the project and thus participated
side-event at the United Nations Climate Change Comderer
Bali in December 2007. The EC Project Officer along witt

Project

Director

and other three ENSEMBLES men

represented the project. The ENSEMBLES crew gave a fi
presentation, consisting of the following parts:

Introduction to ENSEMBLES: Dr. Georgbs Amanatidis, Climate Change and Environme

Risks Unit, EC

Ensemble-based predictions of climate changes and their pacts — overview of the EL
ENSEMBLES project: Dr. Chris Hewitt, METO-HC

Dynamical prediction of climate changes at seasonal and interanal timescales: Dr.

Francisco Doblas-Reyes, ECMWF

Reducing uncertainties in regional climate projectionsDr. Jens Hesselbjerg Christensen, DMI
Integrating climate change impact studies in an ensemble ediction system:Dr. Andy Morse

UNILIV

The EC Project Officer presented the 6th EC
Framework Programme - Priority 6: Sustainable
Development, Global Change and Ecosystems,
and listed the respective projects focusing on
climate dynamics and variability, prediction of
climate change and its impacts. Dr. Amanatidis
further  highlighted the Policy of the
Environmental Research to support international
commitments and contribute to EU policies such
as:

UNFCCC/Kyoto Protocol

actions

EU target-global temperature increase should

not exceed 2°C over pre-industrial times-

Communication ‘Climate change & energy

package’ (2007)

Green Paper on Adaptation to Climate

Change (2007)

Renewed Sustainable Development Strategy

and post-2012

The Director of ENSEMBLES provided an
overview of the project’s strategic objectives and
highlighted the importance of ENSEMBLES in
quantifying uncertainties and in providing climate
change projections with a new mitigation
emission scenario, beyond those developed for the
IPCC 4" Assessment Report. The new emission
scenario developed (Figure 6), provides
information towards the EU goal of limiting
warming to less than 2°C above pre-industrial
levels. Earth system models will also be driven by
GHG concentrations, rather than emission$ (5
IPCC Assessment Report design).
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0 The new ENSEMBLES mitigation emissions
scenario (E1), which has a long term g£@quivalent
stabilisation of 450ppm, shown in relation to tRE€IC A1B.

Uncertainty will be quantified by:
Building a set of ensembles sampling
uncertainties in different earth system
processes (perturbing atmosphere, ocean,
sulphur cycle, carbon cycle parameters)
Combining  multi-model data and
observations using a statistical framework
Producing probabilistic predictions for
large  regional scales  expressing
uncertainties in future changes consistent
with current modelling technology and
understanding.

Dr. Hewitt also underlined that ENSEMBLES

aims to increase availability of scientific

knowledge and provision of relevant information

related to the impacts of climate change.




Dr. Doblas-Royes presentation focused on
model error as a major source of forecast
uncertainty. Three approaches to deal with model
error are being investigated in ENSEMBLES:
multi-model, stochastic physics and perturbed
parameters.

The multi-model is built from ECMWEF,

Met Office, Météo-France operational
seasonal forecast activities and the
DEMETER experience at IfM-Kiel,

CERFACS and INGV.

Perturbed parameter system stems from the
decadal prediction system (DePreSys)
created at the Met Office (Figure 7)
Stochastic physics system uses the
ECMWF stochastic backscatter system
developed for medium-range forecasts.

% $ Decadal predictions carried out with the
ECHAM5/OM1 model, using realistic initial conditi®n
(green) and only atmospheric composition informaias in

a climate change projection, black), are comparedttiie
observed sea surface temperature over the eastepical
Pacific (150-90W, 20S-20N, red). The initialise@dictions

are closer to the reference dataset, illustratihg benefit of
initialising the simulations for near-term climapeojections,

as proposed in ENSEMBLES. The pink lines show the
forecasts for the coming decade assuming a stahiiz of

the greenhouse gas concentrations (Courtesy of Noel
Keenlyside).

In addition, it was emphasised that ENSEMBLES
s2d provides the scientific community with full
access to the predictions and with automatic tools
to perform different analysis and that merging
information from s2d and climate change
simulations helps in the assessment of the
reliability in climate change projections

Dr. Christensen analysed the uncertainties
involved in climate change projections (Figure 8)
and recommended ways to reduce them. For
instance:

Uncertainty due to observational limitations

0 use multiple means of validation

Uncertainty in future emissions

0 use a range of SRES emissions
scenarios

Natural variability

use a number of different initial
conditions (ensembles)

Uncertainty in the response of the climate

(0]

system

0 use a range of climate modelling
systems

o0 AND/OR assess confidence in climate

projections (better models)

% 6  Multi-model global averages and assessed
ranges for surface warming (adapted from IPCC AR4).

Finally, Dr. Morse referred to Impact
studies undertaken in the ENSEMBLES. Three
model outputs (ACC GCM, ACC RCM, s2d) are
utilised in the project to carry out three sets of
integrated impacts studies. The latter include:
Global Scale (Global changes in biophysical and
biogeochemical processes, Figure 9), Regional
Scale (Linking impact models to probabilistic
scenarios of climate change) and Impact
modelling at seasonal to decadal timescales.
Various sectors are targeted: agriculture, forestry,
river flow, electricity demand, and infectious
diseases — malaria.

% < Global mean land climatology (Temperature, red;
Precipitation, blue), C@ (black) and simulated land-
atmosphere in the bottom right-hand panel. StrohdNio
(red) and La Nina (blue). As the climate trends dois
warmer conditions the models suggest carbon isghéist
from the vegetation and terrestrial biosphere toe th
atmosphere.




Summary of the main ENSEMBLES progress and results t o date

Seven European coupled ocean-atmosphere climate models conducted simugatpns
a common set of forcings for the greenhouse gas concentrations fosttivecal period
1860-2000 and for the ZiCentury using the IPCC SRES A2, A1B and B1 scenarios.
These model results constituted a major contribution to the IPCChFAssiessment
Report.

The multi-model ranges of global warming for 2070-2099 compared to 1961-1990 for
B1l, A1B and A2 are 1.6-2.4K, 2.3-3.4K and 2.7-3.8K respectively. This range of
warmings is smaller than found in the wider international multi-medsémble shown

in the IPCC AR4. The ensemble means from the European models (2K, &3K)

are significantly different for different scenarios.

We find a robust picture of temperature changes among the contrilbutidgls. The
largest temperature increase occurs over Arctic in boreaémwiitarming over land is
larger than over ocean. Little warming is simulated over the Sou®eean. In boreal
summer the warming is more confined to continents and sea ice dare@s of the
Southern Ocean. The patterns of change are similar for differentusos with most
pronounced warming in A2.

Three different seasonal-to-decadal (s2d) forecast systemdbamebuilt to estimate
the uncertainty in s2d forecasts, and the means of initialising2tiforecasts have
been improved. A recent publication demonstrates the additional skill eadyc
initialising the ocean component of coupled ocean-atmosphere models.

The first-ever multi-model system of regional climate mo@BIEMs) for Europe has
been developed, at a horizontal resolution of 25km. 14 RCMs have been used t
simulate the period 1961-2000, to enable the models to be evaluated. Transier
simulations for the period 1950-2050 are now underway, using the IPCC SRES A
scenario for the future climate.

Daily gridded observational data sets of max/min temperature @ogpipation have
been developed for Europe on the basis of a dense network of high qualdy sta
series. The grids include uncertainty estimates (2.5% and 97.5% ag)aatie are
made available for the RCM domain.

A new emissions reduction scenario has been developed to provide pohl@ntele
information based on mitigation action. The new scenario will be lygékde climate
modelling groups to provide information towards the EU goal of limitiagming to

less than ZC, and to provide essential information for the design and use of climate
model experiments in the current planning stage for a possible B C&sessment
Report.

Numerous outreach activities have been carried out, for exampletifecieorkshops
(one on climate change and health, several on extreme events, orstem Eairope,
and one on impacts), websites, newsletters, and young scientist and PhD training.
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