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Introduction

The annual JSC meetings are the occasions
where progress in the various WCRP ac-
tivities are discussed, connections between
the different activities are highlighted or
stimulated, and where the strategic direc-
tion of WCRP is examined, together with
its links to other international research
programmes.

The 29" session marked a number of

changes both in WCRP management

and JSC composition. The new director,

Ghassem Asrar, was introduced at the

meeting by the outgoing Chair, J. Church.

In a short introductory presentation, G.

Asrar noted the importance of the over-

arching aims of the meeting, which were to:

(a) address the future of WCRP and the
implementation of the WCRP Strategic
Framework (COPES, Coordinated Ob-
servation & Prediction of the Earth Sys-
tem),

(b) prepare for the Sponsors’/Funders’
review of WCRP and the Earth System
Science Partnership (ESSP) during the
coming year.

Two key objectives were proposed for the

meeting:

(1) to ensure that the WCRP has adequate
support (commitment, people, funding)
to implement the strategy and engage the

sponsors in defining its future path and,

(2) to seek the JSC’s guidance on ways for
the WCRP to continue providing benefits
to scientists and sponsors that would not
have accrued if it did not exist.

The agenda for the JSC meeting was very
extensive and wide-ranging, with presenta-
tions and discussions on the whole range
of activities, panels, working groups, and
projects that are part of the WCRP. In the
interest of brevity, we will report only on
decisions and deliberations pertaining to
SPARC and related cross-cutting activi-
ties, of which “Atmospheric Chemistry and
Climate (AC&C)” is currently the most
relevant.

The new JSC Chair, Tony Busalacchi of the
University of Maryland, and Vice-Chair,
David Griggs of Monash University, were
elected at the meeting.

The evolution of the WCRP

Last year’s JSC report (SPARC Newsletter
No. 29) discussed a number of challenges
facing the WCRP. While these challenges
remain, there was a distinct mood of op-
timism at this year’s JSC meeting, and a
vigour to move ahead proactively. Over
the past year it seems to have become an
accepted consensus that by 2013, current
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WCRP core projects and working groups
— most of which will then have been in
existence for 20 years or more — will
have wound up, and WCRP activities will
have been reconfigured in a way that bet-
ter serves the mission of the WCRP and the
future needs of society. This is not to fault
the existing structure, but recognises that
the world of climate science has changed
dramatically in the last 20 years. In particu-
lar, there is a perception by many govern-
ments that the science of climate is “done”
and that it is now time to move on to
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applications, such as dealing with the im-
pacts of climate change. We climate sci-
entists know that this is not the case, but
clearly the onus is on us to make the link
between climate research and the quanti-
fication of uncertainties in climate predic-
tions and projections that policy-makers
(and all users of climate information) are
asking from us. In other words, we need
to demonstrate the benefits of climate re-
search in a very tangible way.

The COPES framework which was devel-
oped several years ago had already envis-
aged such an “end to end” approach to
climate research, and has been reaffirmed
as the operative Strategic Plan for WCRP.
However, COPES is really only a frame-
work; the challenge now is to develop,
over the next five years, a detailed imple-
mentation plan for the next decade or more.
Various cross-cutting initiatives (such as
AC&C) have been introduced during the
last few years with the aim of playing an
important evolutionary role, helping to
chart out new synergies and directions. The
JSC meeting was structured to facilitate
this process, with presentations from cross-
cutting initiatives, core projects, and panels
and working groups.

Report on SPARC and on AC&C

The SPARC co-chairs presented the report
on SPARC by first providing some general
background on the development of this
WCRP core project, which began with an
orientation towards stratospheric dynam-
ics, but over time developed an equally
strong focus on stratospheric chemistry,
including links to the International Global
Atmospheric Chemistry Project (IGAC,
a core project of IGBP). In this context
the important roles of SPARC’s Climate-
Chemistry Model Validation activity
(CCMVal) and of the cross-cutting “Atmo-
spheric Chemistry and Climate” activity
(AC&C), were highlighted. The co-chairs
briefly addressed the status of the various
activities within SPARC: DynVar and its
focus on how stratospheric representation
in GCMs affects tropospheric climate, vari-
ability, and climate responses; the Tropical
Tropopause Layer initiative strengthening
SPARC/IGAC/GEWEX links, e.g. with
respect to cloud-resolving modelling and
the new water vapour activities such as
the AquaVIT campaign in the AIDA cloud
chamber; the rejuvenated SPARC Grav-
ity-Wave Activity, which held its kick-off

meeting in conjunction with the DynVar
workshop earlier this year; the SPARC Tro-
popause Initiative, fostering work on the
tropical and extratropical tropopause lay-
ers; and the SPARC Workshop on Ozone
Recovery, which took place in May 2008.

The report provided a representative image
of our vibrant project. It was also mentioned
that while the Fourth IPCC Assessment Re-
port (AR4) had an unprecedented level of
“SPARC-friendly” authorship, there was a
discrepancy between what the AR4 says in
terms of understanding and what is in the
models. For the upcoming IPCC activities,
we need to show modelling groups that
the stratosphere is relevant if they are go-
ing to commit resources to it, and we need
to provide information in a user friendly
way (e.g. calculate forcings, give advice
on model resolution). Some key gaps are:
the necessary update of stratospheric ozone
(last update was for the IPCC TAR), the
uncertainties in stratospheric water vapour,
the lacking evaluation of solar effects on
chemistry, and the requirement to relate
stratospheric changes to regional surface
changes not just in Antarctica, but in other
regions as well.

The report on AC&C was given by A.R.
Ravishankara, coauthored by Phil Rasch
and Sarah Doherty from IGAC. AC&C is
a cross-cutting initiative run by SPARC
and IGAC on behalf of WCRP and IGBP,
respectively. Its goal is to improve the un-
derstanding and representation of chemical
processes in climate. The main objectives
of AC&C are: (1) understanding the role of
emissions on atmospheric composition, (2)
linking the concentrations to radiative forc-
ings and climate change, and (3) improving
the representation of related processes in
models. AC&C is strongly tied to CCM Val.
Furthermore, it builds on existing activities
such as AeroCom, HTAP, and ACCENT,
adding value to all of these activities. With
its topic “TropChem,” AC&C will focus on
key tropospheric chemistry processes. The
emphasis in Phase 1 of the initiative is on
modelling of aerosols (formation, trans-
formations, cloud interaction, photolysis,
and reactivity), ozone and deposition pro-
cesses and emissions (the latter mostly with
GEIA), with a focus on distributions in the
free troposphere, from 5 km up to the tropo-
pause.

Several proposals were made on how
AC&C could interact with other groups.

Possible candidates were the iLEAPS/
IGAC/GEWEX  initiative  “Aerosols,
Clouds, Precipitation and Climate” (ACPC)
and the Global Atmosphere Watch (GAW)
programme. However, given the limited re-
sources it was also noted that keeping the
existing level of commitment of the scien-
tists involved was of primary importance.

The JSC recognised that both SPARC and
AC&C are working well. The JSC affirmed
SPARC’s approach to identify “bite sized”
deliverables in a well-defined strategic
plan, and endorsed its 2007 results and its
plans for 2008, noting especially the valu-
able contribution to the 2006 WMO/UNEP
Scientific Assessment of Stratospheric
Ozone Depletion. The increasingly close
collaboration between SPARC and IGAC,
including coordination of the SPARC Gen-
eral Assembly and the IGAC Conference in
2008, and possible joint SPARC SSG/IGAC
SSC meetings in 2009, was welcomed. The
general recognition that AC&C was work-
ing very well was reinforced by K. Noone,
Director of the IGBP, who was enthusiastic
about AC&C from both a scientific and or-
ganisational perspective. The JSC was of
the opinion that AC&C provided a good
model for a WCRP/ESSP cross-cut.

In the following we highlight a few central
discussion points resulting from the reports
on SPARC and AC&C during the JSC.

Discussion on Geoengineering Proposals

The SPARC co-chairs reported on the dis-
cussion of geoengineering proposals that
took place at the last SPARC SSG meet-
ing (SPARC Newsletter No. 30), which
was stimulated by an editorial essay by
Paul Crutzen (Crutzen, 2006). In a short
but intense debate, the SPARC SSG had
addressed the potential advantages and the
various concerns about harmful side effects
that such a measure, if indeed viable, may
have. They concluded that this proposal
may turn out to be an option to ameliorate
climate change, but for the moment it re-
mains merely a substantially unexplored
idea.

This prompted the JSC to discuss the posi-
tion of the WCRP with respect to the vari-
ous geoengineering proposals, and stirred
discussion of the pros and cons. Some
members wondered whether the whole is-
sue should be considered at all within the
WCRP, since research on such proposals



could be easily misinterpreted by exter-
nal parties as an inherent interest in actu-
ally pursuing a geoengineering approach.
However, others expressed the view that
research on geoengineering would pro-
ceed whether the WCRP became involved
or not, and that therefore the WCRP was
better off assessing existing and upcoming
work, and forming an authoritative opinion
on the topic.

A consensus emerged among JSC members
that there was a need to review the subject
in a comprehensive way before determin-
ing WCRP’s approach to it. It was decided
to invite leading scientists on this subject
to the next JSC session, and to create a
small group to collect information, docu-
ment ideas, and suggest a way forward for
WCRP in this area. All WCRP working
groups, panels, and projects were asked
to put the issue of geoengineering on their
agendas and report the outcomes of their
discussions to the JSC. Concerning the
specific proposal of an albedo enhance-
ment by stratospheric sulphur injections,
SPARC and WGCM agreed to consider
common possibilities in this respect dur-
ing the upcoming WGCM annual meet-
ing in September in Paris. CCMVal might
be a good platform for investigations on
the topic, but existing obligations of the
CCMVal modelling groups in support-
ing the upcoming WMO/UNEP and IPCC
assessments on ozone and climate, respec-
tively, need to be considered carefully and
must not be jeopardised.

Polar Activities beyond the
International Polar Year

In the SPARC presentation, the role of the
polar regions in climate was raised as an
interesting and important cross-cutting
scientific topic. There is currently no con-
sensus from CCMs as to whether climate
change will act to warm or cool the polar
lower stratosphere in the two hemispheres.
Dynamical variability of the stratospheric
polar vortex is large and exhibits consider-
able decadal power, whose mechanisms are
poorly understood. This makes the detec-
tion and attribution of long-term changes a
challenge, certainly in the real atmosphere
but even in models. This high degree of
dynamical variability seems to be linked
to the sensitivity of the stratospheric polar
response to climate change.

Yet dynamical variability in the polar vor-

tex represents a key mechanism of strato-
sphere-troposphere coupling. Because the
polar regions also exhibit the largest ozone
depletion, chemical-dynamical coupling
is highly nonlinear in this region. For the
same reasons, the polar regions exhibit
the strongest feedback of ozone depletion
on climate; indeed, the delay in the break-
down of the Antarctic vortex in late spring
represents the one unambiguous example
of the impact of ozone depletion on the
stratospheric circulation, with surface man-
ifestations. Recent studies have shown that
the strengthening of the Southern Annular
Mode over the last few decades, with cool-
ing of the Antarctic plateau and warming
of the peninsula, can be expected to reverse
in response to the recovery of the Antarctic
ozone hole.

The rapid melting of Arctic sea ice points to
the major differences between the response
of the two polar regions to climate change,
and has potential ramifications in terms of
stratosphere-troposphere coupling. There
is strengthening evidence of tropical-polar
coupling within the stratosphere, and even
evidence of inter-hemispheric coupling.
Thus, the polar regions represent key ele-
ments within the global climate system,
with highly nonlinear aspects involving
strong chemistry-climate coupling. For all
these reasons, it seems that the role of the
poles in global climate would be a valu-
able focal point of research across WCRP.
While there is a lot of polar research be-
ing carried out (e.g. WCRP CIiC and IPY
— including significant SPARC IPY activi-
ties) it does not necessarily have a global
perspective. Thus, the JSC welcomed this
suggestion and set up a small ad hoc work-
ing group, to develop the ideas further and
possibly organise a focused WCRP work-
shop on the topic.

Model Metrics

A final aspect of the SPARC presentation
which elicited considerable discussion was
that of model metrics, or “grading.” It was
noted that the issue had come up at the
CCMVal workshop in 2007, and that the
intention was to try to apply the approach
in the CCMVal report. The issue of model
metrics has also come up in tropospheric
climate modelling, where it is no less con-
troversial, and it was therefore no surprise
that a lively discussion ensued. While
everybody seems to agree that metrics are
needed, there is concern about making sure

they are done right, and don’t just turn into
a “beauty contest.”

However, there is no doubt that metrics can
quantify and document model improve-
ments, to demonstrate steady progress over
time. Furthermore, decision-makers are
increasingly asking for climate projections
— with uncertainties. The responsibility is
on scientists to provide the best possible
information. Using the spread of model
projections as an estimate of uncertainty,
as is the usual current practice, has little (if
any) scientific justification. Thus in spite of
potential misgivings, the scientific commu-
nity is obligated to tackle the question of
metrics in order to provide the best qual-
ity scientific information. In fact the issue
should really be viewed as that of quantify-
ing scientific uncertainty, rather than grad-
ing models. From this perspective, no mod-
el should be excluded from contributing to
a community consensus; but likewise, no
model should have the right to have an un-
due influence on the result.

In terms of “doing it right”, CCMVal is ar-
guably leading the way with its focus on
process-oriented diagnostics as the basis
for model metrics, and involving the mea-
surement and process-oriented communi-
ties in the model assessment. The upcom-
ing CCMVal report will be an interesting
experiment in whether the concept of using
diagnostic-based metrics to quantify the
uncertainty in model projections can be
applied in a way that achieves broad com-
munity assent.

Challenges Ahead

The SPARC International Project Office
is currently funded from the Canadian
Foundation for Climate and Atmospheric
Sciences (CFCAS), for which we are very
grateful. However, this support will end in
2010 with no current prospect for renewal.
We have started to investigate possible new
resources. In doing so SPARC also needs to
avoid imposing too much overhead on all
involved scientists. Independent of its of-
fice, SPARC science will likely need a new
long-term “home” after the anticipated re-
structuring of WCRP, while new scientific
issues will continue to arise.

Challenges facing AC&C are to establish
a timeline by which information will be
fed into assessments (e.g. the next WMO/
UNEP and IPCC reports), the difficulty



of dealing with high pollution episodes in
global chemistry models, and to establish
links with human health issues which may
be important. (This would provide an im-
portant input into IPCC Working Group II.)
Another challenge for AC&C is a need to
enhance its visibility through the briefing of
national programme coordinators and fund-
ing agencies, to ensure the needed attention
and support from various countries.

Seasonal and Decadal Scale
Prediction

(a) Seasonal Prediction

In 2005, the WCRP commissioned the Task
Force on Seasonal Prediction (TFSP) to as-
sess, over a two-year period, current sea-
sonal prediction capabilities in reference
to a range of practical applications. As part
of the assessment process the TFSP, in col-
laboration with WCRP core projects and
working groups, organised the First WCRP
Seasonal Prediction Workshop (Barcelona,
June 2007). Outcomes of this workshop
were discussed at the JSC meeting and are
summarised in the companion article by
Kirtman er al., in this newsletter, which
also highlights the importance of strato-
spheric processes in seasonal prediction.
Within WCRP, the mandate of the TFSP is
now being carried forward by the CLIVAR
Working Group on Seasonal and Interan-
nual Prediction (WGSIP). The activities of
WGSIP complement a wide range of other
activities within the WMO dealing with
various aspects of seasonal prediction and
its applications.

The Coupled Historical Forecast Project,
now being carried out under the auspices
of WGSIP, is one of the continuing proj-
ects initiated by the TFSP. Several model-
ling groups are undertaking numerical ex-
periments designed to address a number of
issues including (a) providing a reference
for the skill of today’s seasonal forecasts,
(b) aiding the development of multi-model
forecasting techniques, (c) enabling users
to start working with numerical seasonal
forecast data, and (d) establishing controls
for sensitivity experiments.

T. Palmer, who presented the report on
seasonal prediction, called on SPARC to
provide input to this project.

(b) Decadal Prediction

The current WCRP activity on decadal
predictability is being carried out mostly
through a WGCM/WGSIP ad hoc group
led by Gabriele Hegerl. The current activi-
ties of the group include assessing the skill
of available decadal predictions. Two main
objectives are to achieve useful decadal
scale predictions of up to 30 years and to
develop the science of multi-decadal pre-
diction in the context of a changing cli-
mate.

One of the impressions that emerged from
the discussion of this topic is that decadal
prediction may well become a key feature
of the future WCRP notwithstanding some
significant challenges, such as the limita-
tions of coupled models and computing re-
sources, and the (currently) weak involve-
ment of young scientists.

Since stratospheric and tropospheric vari-
ability are linked on seasonal and longer
time scales through a wide range of mecha-
nisms and modes of variability, seasonal
and decadal scale prediction are important
topics for SPARC. This perception moti-
vated the discussion of variability at the
last SSG meeting (SPARC Newsletter No.
30), and is also addressed in the companion
article by Keenlyside et al., in the current
newsletter.

(c) Climate Extremes

A special session on Climate Extremes was
held during the JSC meeting. The session
was comprised of a number of presenta-
tions and concluded with a panel discus-
sion, chaired by Gordon McBean, on the
topic of where WCRP should focus its re-
search efforts. The presentations included
discussions of various conceptual and prac-
tical issues associated with identifying,
quantifying, and predicting extreme events.

Reports on recent meetings, workshops and

other activities included:

(a) the Forum of the US National Acad-
emy of Sciences on Extreme Events in
a Changing Climate (held in September,
2007 and discussed by T. Busalacchi),

(b) climate extremes and the reinsurance in-
dustry (how can weather/climate research
be integrated into catastrophe modelling?
(discussed by J. Slingo),

(c) the Joint CCI/CLIVAR/JCOMM Ex-
pert Team on Climate Change Detec-
tion and Indices (ETCCDI) facilitating

international collaboration on climate
change detection and, together with rel-
evant programmes (e.g. GCOS/WCRP
Atmospheric Observation Panel for Cli-
mate) and WMO Technical Commis-
sions, identifying observational needs for
climate change detection (discussed by P.
Bessemoulin),

(d) the new ICSU Programme “Integrated
Research on Disaster Risk (IRDR)”,
which aims at addressing the challenges
posed by natural and human induced en-
vironmental hazards (discussed by G.
McBean).

The presentations and panel discussion
highlighted many of the challenges that
should be addressed by future WCRP ac-
tivities in identifying, studying, and pre-
dicting extremes. Among these are: devel-
oping meaningful definitions and indices of
extremes; evaluating the ability of current
models to represent extremes (very long
time series of observations and large en-
sembles of model predictions are needed
to address this question); and translating
knowledge, analyses, and predictions into
useful products. Future needs to address
these challenges include: high-end comput-
ing power for addressing the modelling of
climate extremes; improvement of climate
model physics to make the models capable
of capturing the processes involved in the
formation of extremes; attracting the at-
tention of governments to the need for
developing the science and investing in
corresponding services; and accounting
for events that are so rare that the current
observing system is not suitable for evalu-
ating them, for example, tropical cyclones
in the Southern Hemisphere.

All of the above issues are also relevant for
extreme events in the stratosphere, where
the challenges are perhaps greater than
for the troposphere. Characterising strato-
spheric dynamical variability on seasonal
and decadal time scales, a major focus of
the SPARC DynVar activity, is a necessary
first step toward being able to identify ex-
treme events.

An action item emerging from this discus-
sion was to form a task force on Climate
Extremes including representation from all
of the WCRP core projects to determine
foci and deliverables for this cross-cutting
activity, and establish links with the WMO
Climate Watch Programme.



Activities of WCRP Panels and
Working Groups

As noted in the introduction, there were
presentations by all of the WCRP panels
and working groups. Here we summarise
only those aspects that we deem to be of
most interest to SPARC.

The WCRP Modelling Panel (WMP) and
the Modelling Summit

Organising the World Modelling Summit
for Climate Prediction (May 6-9, 2008, at
ECMWF) was a major preoccupation of
the WMP during the past year. This meet-
ing was cosponsored by WCRP, the World
Weather Research Programme (WWRP),
and the International Geosphere Biosphere
Program (IGBP). Among the key goals of
the Summit were: (a) assessing the capabil-
ity of current modelling systems to address
future climate prediction needs and expec-
tations, and (b) developing a strategy to ac-
celerate progress in modelling and predict-
ing regional climate variations and changes
from days to decades.

The discussion on the Summit preparations
and expected outcomes was wide ranging
and brought forward a number of questions
concerning the focus of future model de-
velopment. For example, how much of the
available and future resources for model-
ling should be devoted to improving rep-
resentation of the “physical” aspects of
the climate system, and how much to en-
hancing resolution and improving numeri-
cal accuracy? There is a perceived need to
consider the full Earth System in the de-
velopment of climate models. A desirable
outcome of the Summit is to define a step-
wise approach that recognises the need to
develop a broad modelling perspective that
will include biogeochemical elements, and
address economic and social issues in the
future. An immediate action following the
Summit will be the formation of a team to
develop a mission statement based on the
Modelling Summit, determine what will
need to be done to implement this vision,
and use it as input to the Third World Cli-
mate Conference (WCC3). This statement
will be included in the report of the Summit
that will be produced in the coming months
and included in a future SPARC Newsletter.

The Working Group on Coupled Models
(WGCM)

A major focus of SPARC CCMVal over
the past several years has been supporting
the 2006 WMO/UNEP Ozone Assessment.
In a similar capacity, a major focus of the
WGCM has been to support the IPCC AR4.
In carrying out these supporting activities,
both groups have employed similar model-
ling strategies and in many cases common
model components at the same modelling
centres. This has led to increasing interac-
tion and cooperation between WGCM and
SPARC in regard to modelling activities.
Future WGCM activities will continue to
include coordinating climate prediction
experiments under the agreed scenarios in
support of future IPCC Assessments.

Future WGCM activities aimed at climate
model improvements are expected to in-
clude cloud feedbacks, the carbon cycle,
and development of climate model metrics.
It is expected that WGCM will extend its
scope to contribute to development and
improvement of ice sheet models, regional
models, and prediction of air quality (to-
gether with AC&C). WGCM serves the
community that studies climate change
impacts and future emphases will be on
decadal time scales, and providing input to
climate projection downscaling.

Future directions

In the short term, the COPES framework
will represent the Strategic Plan for WCRP.
It defines criteria for evaluation of the ef-
fectiveness of all WCRP activities. Cross-
cutting activities will be managed by the
core projects, with oversight committees
to provide advice and guidance. The new
WCRP Director will be putting together
an “accomplishments” document with up-
to-date examples, to sell the programme to
funders. This can also be used to provide
input to the WCC3 in 2009. This exercise
needs to be used to align all WCRP activi-
ties more closely with the COPES frame-
work, and position WCRP for the future.

In the long term (post-2013), there is a
consensus that the activities of WCRP will
need to be restructured to better serve the
needs of society. At the JSC meeting, the
U.S. CLIVAR restructuring was present-
ed as a possible model to consider. (This
consists of three coordinating panels: (1)
process studies and model improvement;

(2) predictability, prediction and applica-
tions interface; (3) observations and syn-
thesis. Working Groups with limited life-
times focus on topical issues (e.g. salinity,
MIJOQO, drought).) All projects are now being
asked what functions will need to be main-
tained post-2013, and what science issues
are emerging. All JSC members are being
asked to list the three most important func-
tions or capabilities of WCRP, and to sug-
gest a possible new structure with no more
than five elements. During the coming year,
ideas will ferment. It is of course important
that input be received from the grassroots,
because to be successful the new WCRP
structure must resonate with both scientists
and national funding agencies, who actu-
ally carry WCRP science forward.

While at this time last year there was
much preoccupation with the possibility
of a merger between WCRP and IGBP, the
sense now is that WCRP’s core mission re-
mains valid — to determine and improve
the predictability of climate (i.e. quantify
the uncertainty in climate predictions) and
to quantify and mitigate the impact of an-
thropogenic activity on climate — and
that our first priority is to improve WCRP,
before considering how WCRP and IGBP
might work more closely together.

At the SPARC General Assembly in
Bologna, we will have an informal session
to help facilitate this discussion about the
future of WCRP within the SPARC com-
munity. While to a young scientist such
“science by committee” may seem bor-
ing compared with actually doing science,
the existence of international coordinating
bodies such as SPARC is enormously help-
ful to facilitate the best research, and it is
in all of our interests to play a role in this
discussion. So we look forward to your
involvement.
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