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EXECUTIVE SUMMARY

The meeting of the CBS Expert Team on Extended- and Long-Range Forecasting (ET-ELRF) was
held in Geneva, Switzerland, from 26 to 30 March 2012.

The meeting reviewed the status/progress reports by representatives from all 12 Global Producing
Centres (GPCs): Beijing, CPTEC (Brazil), Exeter, Melbourne, Montreal, Moscow, Pretoria, Seoul,
Tokyo, Toulouse, Washington and the ECMWF, against the minimum criteria for GPC designation.
While noting that all GPCs were providing probabilistic forecasts of the minimum variablesthe
meeting noted that some GPCs were in a temporary period of non-compliance with the full
designation criteria. For several GPCs temporary non-compliance was a result of substantial
development of their prediction systems, since the last ET-ELRF meeting (Exeter, 2010). Key
developments include implementation of a coupled (1-tier) system, and major upgrades to model
physics and resolution. The meeting also noted with appreciation that, 5 GPCs now have hindcast
periods that include the 1981-2010 period — the period recommended for hindcasts by the Exeter
(2010) meeting.

In relation to the need within the developing GFCS, for predictions on monthly, seasonal and
longer time-scales, the meeting reviewed activiies on monthly and multi-annual/decadal
timescales in addition to activities on the seasonal range. The meeting noted that a number of
GPCs are running extended range forecasts either in research or operational mode and
recognized that there had been substantial development to some of these systems since the
Exeter (2010) meeting. The meeting recalled that Cg-XVI requested the LC-LRFMME to explore
the possibility of extending its role to include exchange of extended-range predictions, and invited
GPCs to also provide data from their monthly forecast systems so that the LC-LRFMME would be
able to provide sub-seasonal forecast products through the LC-LRFMME web pages. In response
to the above request from Cg-XVI, the meeting recognized the need to coordinate with the
proposed WWRP/THORPEX/WCRP research project to improve skill in the extended-range. In this
context, the meeting prepared a minimum (preliminary) list of variables based on the minimum
products list for seasonal forecast exchange (as stated in the Manual on the GDPFS) and
extended to include the MJO diagnostics particularly relevant to the sub-seasonal range. The data
required to generate the products, and specifications of issuance frequency and timing were also
considered. The meeting strongly encouraged GPCs which have implemented monthly forecast
systems to display these products (plots) on their individual websites, and also to seek
standardization in the display of plots, including through use of the same geographical regions. In
addition, the meeting expressed its appreciation to the LC-LRFMME for agreeing to host a
preliminary exchange of extended range forecasts and encouraged GPCs to participate (on a
voluntary basis) in this exchange following the guidance provided. The LC-LRFMME agreed to
develop displays of individual model forecasts and multi-model forecasts from the participating
GPCs. The meeting recognized that in terms of verification the seasonal forecast infrastructure is
not readily transferable to sub-seasonal predictions.

The meeting noted WMO Executive Council had requested CBS in collaboration with CCI to
consider how multi-annual to decadal prediction systems being developed by some GPCs might be
brought into the CSIS of the GFCS. In this context GPC Exeter (at the Exeter 2010 meeting) had
agreed to continue with an informal exchange of real-time decadal predictions and to report on
results to the current meeting. The meeting noted with appreciation that a number of research
centres had responded positively to the informal exchange coordinated by GPC Exeter. The
meeting encouraged GPC Exeter to continue with the informal exchange and to prepare a written
submission to CBS and CCI on results and recommendations on how such multi-annual/decadal
might be incorporated into the GFCS/CSIS.

A list of key requirements from GPCs, from ACMAD’s perspective, was discussed. It was agreed
that these additional requirements for GPCs should be further discussed at the proposed workshop
between GPCs and RCCs.



The meeting congratulated the LC-LRFMME, operated by KMA and NOAA NCEP, for significant
achievements since the last ET-ELRF meeting (Exeter, 2010), including: development and display
of probabilistic MME forecasts; development of a facility for viewing GPC forecasts side by side;
and an upgrade to the LC-LRFMME website. The meeting noted that LC-LRFMME products have
been used in various RCOFs and RCCs. Additionally, LC-LRFMME products would be part of the
core information for the WMQ’s Global Seasonal Climate Update (GSCU). The meeting considered
priority areas for extending the GPC exchange of seasonal data beyond the minimum requirement
in order to make it more useful for users, including: (a) hindcast exchange; (b) exchange of
forecasts with longer lead time than 1 month; (c) provision of forecasts for higher order categories
(e.g. outer quintiles); (d) additional variables; (e) additional SST Indices; (f) pre-selected
geographical domains; (g) generating probabilistic multi-model products on the LC-LRFMME
website which would allows the user to selected subsets of the 12 individual GPC models in the
multi-model combination; and (f) explore the possibility of making forecast/hindcast data from the
GPCs available and readily accessible in CPT format, through the LC-LRFMME. The meeting
recognized that these aspects would create an enormous amount of work for the LC-LRFMME,
and requested it to explore the feasibility of and prioritize these issues, and provide timelines as
appropriate.

The meeting noted with appreciation that the LC-SVSLRF has achieved its primary aim of
introducing standards and rigour into the verification of GPC forecasts and the sharing of
associated verification information between GPC and the user community (RCC and NMHS). The
meeting identified a number of aspects of the SVSLRF that required review, including potential
standardization of datasets and hindcast periods, the set of skill scores used in the verification and
the stratification of skills scores for El Nifio and La Nifia events. The meeting noted that one of the
limitations of the LC-SVSLREF is its focus on historical hindcast data only. It agreed that there is a
significant need for the real-time documentation of forecast performance/skill for GPC models as
soon as possible after the end of the forecast period. While noting that the LC-SVSLRF does not
currently have resources or a mandate for this role, the meeting suggested that individual GPCs
make their real-time forecast verification, including the exchange of forecast skill measures,
available on their websites and a link to them should be provided from the LC-SVSLRF website.

The meeting revisited discussions at the Exeter (2010) meeting regarding potential for centralized
verification of GPC and multi-model products. It was concluded that although in principle
centralization would assist in standardization of scores and verification of the multi-model it was not
currently a practical option due mainly to the large resource needed by the centre undertaking the
task. It was therefore decided to continue with the distributed approach to verification. Noting that
the LC-LRFMME has responsibility for the development of forecasts based on multi-model
ensembles, the meeting agreed that the LC-LRFMME multi-model hindcasts be verified in the
same way as individual GPC hindcasts, using the SVSLRF. The LC-LRFMME agreed to provide
necessary the SVSLRF scores for the multi-model hindcasts and to display the scores on the LC-
LRFMME website, and also submit the same scores to the LC-SVSLRF. The LC-LRFMME will also
provide the relevant verification maps to coordinators of the GSCU.

The meeting was presented with a brief report on the WWRP/THORPEX/WCRP research initiative
on seasonal to sub-seasonal prediction. The meeting agreed that this is an important initiative and
agreed to contribute to this project as appropriate. The meeting was also brief on the
implementation of the SWFDP in Eastern Africa. It noted that the SWFDP had established a
method of ‘cascading forecasts’ that could also be applied in demonstrating the utility of extended
range forecasts. The meeting agreed that such a demonstration project would be appropriate to
promote the use of these products, and to seek user feedback.

The meeting discussed several options to further promote the use of GPC products, including
progress with a flyer on GPCs and the GPC websites, and agreed that measures should be taken
to help users navigate to and clearly recognize the LRF products generated as part of the WMO
GPC mandate (since many centres with GPC status also produce a range of LRF products in
addition to the GPC products).



The meeting recalled that the ET-ELRF prepared, at its last meeting (Exeter, 2010), an outline for
the training curriculum, the main objectives of which include understanding (a) climate and its
drivers; (b) climate models; (c) GPC products and services; (d) verification; and (e)
communications (to convey the forecast in an efficient way to users). Based on the GPC
status/progress reports, the meeting noted that all GPCs have been involved in capacity building
and training activities (including at RCOFs), covering all or part of these aspects, and would be
able to continue to do so. The meeting discussed the specific training needs including the
development of guidance material to help primarily RCCs, but also advanced NMHSs, and other
potential GPC users as well as RCOFs, to fully exploit the benefits of GPC products and to apply
them more efficiently to address the relevant global, regional and national needs for climate
prediction. The meeting encouraged GPCs to provide guidance material, such as manuals, guides
on the use of GPC products including scientific and technical aspects, etc., through their web
pages, and provide the web addresses to the WMO Secretariat, in order to develop a “pool” of
training materials.

The meeting reviewed its Terms of Reference and proposed amendments. The meeting noted the
proposal to convert the CBS ET-ELRF in a joint CBS-CCl ET-ELRF, whose membership would
include two CCI representatives. The meeting generally agreed with the proposal in pursuit of
stronger collaboration between the two Technical Commissions, but desired that the Terms of
Reference retain the existing focus on operational aspects which already reflect a significant thrust
on CBS-CCI collaboration. The meeting requested that a formal proposal in this regard be made
through the presidents of CBS and CCI for approval by the Executive Council as per the applicable
WMO regulations.



GENERAL SUMMARY OF THE WORK OF THE SESSION
1. OPENING

1.1 The meeting of the CBS Expert Team on Extended- and Long-Range Forecasting
(ET-ELRF) was opened by its chairperson, Dr Richard Graham (UK), at 09.30 hours on Monday,
26 March 2012, at the WMO Headquarters, in Geneva, Switzerland. Dr Graham welcomed
participants to the meeting. He noted that significant progress had been made by GPCs and the
two Lead Centres (LCs) in developing systems, products and services since the previous ET-ELRF
meeting (Exeter, UK, 2010), including: (a) upgrading of the prediction systems of some GPCs; (b)
development of new products by GPCs and LCs; and (c) active engagement of some GPCs with
RCCs and RCOFs in promoting and assisting use of GPC products. Dr Graham stressed that there
were important issues to be discussed and agreed in order to ensure GPCs and LCs respond
effectively to the challenges of the developing Global Framework for Climate Services (GFCS). He
noted that GPCs and LCs play an important role in the GFCS, as a key building block of its Climate
Services Information System (CSIS) component. He noted that the meeting would have a
considerable work programme for the week, in formulating recommendations for consideration by
the fifteenth session of the Commission for Basic Systems (CBS-XV), which was planned to be
held in Indonesia, in September 2012. These recommendations would address: (a) improvement of
the data exchange; (b) further development of prediction products in accord with users
requirements, especially within the framework of the GFCS; (c) exchange of extended-range
forecasts; and (d) capacity building.

1.2  On behalf of the Secretary-General of the WMO, Dr Herbert Puempel, welcomed
participants to the meeting, to Geneva in general and to the WMO in particular. Dr Puempel
congratulated Dr Richard Graham for having been awarded an OBE in the 2012 UK Honours List
for his outstanding contribution to long-range weather forecasting in the developing world. In
particular, Dr Graham has been focusing on Africa, where he has been working tirelessly to
promote the use of long-range forecasts for poverty alleviation and sustainable development. Dr
Graham thanked Dr Peumpel for his welcome to participants and also for his generous
congratulations. Dr Graham expressed his gratitude to WMO Secretariat for CBS and CCl and ET-
ELRF members for their collaboration in long-range forecasting, adding that achievements of this
collaboration had, in his opinion, undoubtedly contributed to his nomination for the award.

1.3  Dr Puempel recalled the outcomes of the World Climate Conference-3 (WCC-3, Geneva,
Switzerland, 2009), which decided to establish a GFCS to strengthen the production, availability,
delivery and application of science-based climate predictions and services. He noted that within
the context of the GFCS, the GPCs for Long-Range Forecasts would play a major role in designing
and coordinating the provision of global climate predictions from sub-seasonal to longer time-
scales. He highlighted that verification is a critical component that contributes to Quality
Management. Dr Puempel expressed gratitude to participants in the meeting for their contributions
to the work of the CBS Expert Team on Extended- and Long-Range Forecasting, which would
continue to assist WMO to provide even better services to Members facing the challenges of
improving their capabilities to provide climate services. He concluded by wishing everyone a
successful meeting.

2, ORGANIZATION OF THE MEETING

21 Adoption of the agenda

2.1.1 The meeting adopted the provisional agenda without change, as provided in Annex | to this
report.

2.2  Working arrangements

2.2.1 All documents submitted for the meeting are referenced and hyperlinked in the
Documentation Plan (INF. 1), which had been posted on the WMO web site at:



http://www.wmo.int/pages/prog/www/DPFS/Meetings/ET-ELRF _Geneva2012/ET-
ELRF Docplan March2012.html

2.3  The meeting agreed its hours of work and other practical arrangements for the meeting.
Noting that a number of participants were new to the Expert Team, they briefly introduced
themselves, to facilitate interactions throughout the meeting. The list of participants in the meeting
is provided in Annex Il to this report.

3. INTRODUCTION

31 Review of WMO (CBS/CCI) decisions and other initiatives relating to ET-ELRF Terms
of Reference, including new applications for GPC status

3.1.1 The meeting was presented with background information relating to the ET-ELRF, including
a summary of the relevant decisions of the sixteenth session of the World Meteorological Congress
(Cg-XVI, May 2011), and statements adopted by the 2010 extraordinary session of the
Commission for Basic Systems (CBS-Ext.(10), November 2010) and by the fifteenth session of the
Commission for Climatology (CCI-XV, February 2010).

3.1.2 The meeting noted that CBS-Ext.(10) endorsed the work programme for the ET-ELRF, as
agreed at the last ET-ELRF meeting (Exeter, 2010). It noted that Cg-XVI appreciated that twelve
GPCs have been actively contributing seasonal forecast data to the LC-LRFMME, and that the LC-
LRFMME products are in use at RCCs, RCOFs and NMHSs and urged continued collaboration
between CBS and CCI. The meeting also noted that Cg-XVI requested GPCs and associated LCs
to play a key role in development of the Climate Services Information System (CSIS) component of
the Global Framework for Climate Services (GFCS), including assisting in the preparation of WMO
Global Seasonal Climate Updates (GSCU). The meeting, which included participants representing
RCCs/developing RCCs from RAIl, RAIl and RAVI agreed to scope a possible exchange of
extended range forecasts under agenda item 7.

3.1.3 The meeting noted that CBS had received no further applications from prediction centres
wishing to be designated GPC status.

3.1.4 The meeting noted that Cg-XVI requested: (a) the LC-LRFMME to explore the possibility of
extending its role to include exchange of extended-range predictions, and invited all GPCs to also
provide data from their monthly forecast systems so that the LC-LRFMME would be able to provide
sub-seasonal forecast products through the LC-LRFMME web pages; (b) CBS, in collaboration
with CClI, to develop a set of minimum forecast and verification products, data exchange protocols,
and revised roles and functions of the LC-LRFMME, starting with the provision of hindcast and
forecast surface data, aiming to extend this to other variables in due course; and (c) CBS, in
coordination with CCI and the WCRP, to coordinate international collaboration in, and review
research on initialized predictions for time scales longer than seasonal scales and evaluate the
potential for operational predictions.

3.1.5 The meeting noted that Cg-XVI encouraged NMHSs to consider and promote national
mechanisms to coordinate their activities for basic climate data, diagnostics, climate system
monitoring, and in many cases long-range forecasts (LRF) to help align the core products and
services of GPCs and RCCs/RCC-Networks. At the same time, Cg-XVI recognized the critical role
of WMO in putting in place operational mechanisms for providing climate information, products and
services and takes the prime responsibility in their implementation. Cg-XVI agreed that the
NMHSs, the Regional Climate Centres (RCCs), WMO-designated Global Producing Centres of
Long-Range Forecasts (GPCs) and other mechanisms dealing with basic climate data and climate
system monitoring at the global level will form the basis for development, production and delivery
of climate services, constituting the proposed Climate Services Information System (CSIS) of the
GFCS. Cg-XVI emphasized that CSIS would be required to have close interaction with users of
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climate services and contribute to communications and feedback processes under the Climate
Users Interface Platform (CUIP) component of GFCS.

3.1.6 In addition, the meeting noted that Cg-XVI reiterated the importance of RCCs as a key
element of the CSIS/GFCS, and particularly in helping participating Members develop improved
climate activities for provision of a wide range of climate information, and emphasized the need
that RCCs be developed as centres of excellence, with adherence to standards and criteria that
will ensure the highest quality products. The meeting further noted that the CCI Management
Group decided to establish an Expert Team on CSIS (ET-CSIS, Terms of Reference given in
Annex 3 to the report of the CClI Management Group (Denver, October 2011), available at
http://www.wmo.int/pages/prog/wcp/ccl/mg/documents/CCIMGMeetingReportFinal11112.pdf),
endorsed the implementation strategy for the Global Seasonal Climate Update (GSCU), and
decided to continue its Task Team on GSCU (Terms of Reference available at
http://www.wmo.int/pages/prog/wcp/ccl/opace/opace3gscu.php) to guide the implementation of the
trial phase of GSCU proposed to be hosted by the WMO LC-LRFMME.

3.1.7 The meeting noted that at least four technical bodies of WMO are addressing different
aspects of seasonal prediction: CCl, CBS, CAS and WCRP. The CClI Management Group
recognized the need to coordinate these efforts, to ensure consistency and complementarity in the
establishment of operational seasonal prediction capabilities at all levels in the CSIS. The CCI
Management Group decided that the President would formally write to the CBS, CAS and WCRP
proposing a Joint CCI/CBS/CAS/WCRP Working Group on Seasonal Prediction.

3.1.8 The meeting noted that CCI is developing a comprehensive strategy on capacity building
for improving delivery of climate services at the national level, and has established an Expert Team
on Capacity Building Strategy for Climate Services (Terms of Reference available at
http://www.wmo.int/pages/prog/wcp/ccl/opace/et scbces.php). This capacity building strategy would
underpin the capacity building component of the GFCS. The meeting agreed to discuss
development and consolidation of the GPC contribution to capacity building under agenda item 8 —
drawing on experience of GPCs already active in this area.

3.1.9 The meeting noted the WMO requirement for systems and services to follow Quality
Management Framework (QMF) principles and agreed that a review of current practices would be
useful to prioritize possible changes needed — for example in procedures to ensure users are given
sufficient warning of upcoming changes to prediction systems. It was agreed that this topic could
be explored as part of a workshop between GPCs and RCCs and requested CBS and CCI jointly
organize such a workshop. The meeting requested the chairperson to scope out the organization
of the workshop in close consultation with the joint CCL-CBS ET on RCCs and the WMO
Secretariat.

3.2 Progress with the GFCS and CSIS in particular, and implications for GPCs

3.2.1 The meeting was presented with a brief report on the recent activities for the development
of a Global Framework for Climate Services (GFCS), in particular its Climate Services Information
System (CSIS). The meeting noted the CSIS structure, and the GFCS principles that are most
pertinent to the ET. It also noted the decisions of Cg-XVI regarding GFCS implementation and
eventual governance. The meeting was informed that Cg-XVI recognized a central role for CClI, but
that CCl would need to work closely with the other Technical Commissions (TCs), including CBS,
in the implementation of the GFCS. The meeting noted that all TCs were urged to review their work
with regard to the GFCS, and to identify their contributions. GFCS is a key priority in the regular
budget, which is another indication of its importance to WMO. WMO President leads a Task Team
on GFCS that has a tight timeline for preparations for the upcoming extraordinary session of Cg,
which will be held in Geneva, in October 2012.

3.2.2 The meeting noted that there is a zero-order draft of the GFCS implementation plan, and it
will soon be made public for wider comments. It was noted that although the GFCS will be built
upon existing structures such as the Global Data-Processing and Forecasting System (GDPFS), a
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major increase in the exchange of prediction information is envisaged — and this will be very
challenging to GPCs and particularly to the LCs. The meeting agreed that it was important that the
Implementation Plan acknowledged and addressed these increased challenges (which include
issues of data storage and delivery) and GPC representatives agreed to review the Plan and
provide comments, particularly on the Annexes on Research, Modelling and Prediction, the CSIS
and Capacity Building. GPC representatives agreed to provide comments through the Permanent
Representatives of their countries with WMO by 6 April 2012 and WMO secretariat agreed to
ensure that comments are made available to the meeting of the Implementation Plan writing team.

3.2.3 The meeting noted that the implementation of the GFCS would be mainly through projects
focused on developing countries. However, it agreed that resources should be available for
maintaining and improving the existing infrastructures such as the GPCs, LCs, and RCCs - in
particular where there are specific challenges as referred to in the previous paragraph. The
meeting noted that a Trust Fund was created for the implementation of the GFCS and that the ET-
ELRF may consider developing proposals for getting access to part of these funds.

3.2.4 The meeting agreed that within the context of the GFCS, there is a need for standardization
of the names of the GPC and RCC products, to facilitate effective search and discovery in the WIS.
The meeting recommended that this issue be addressed in the proposed workshop between GPCs
and RCCs.

3.3 Progress with the GSCU, implications for GPCs and Lead Centres

3.3.1 The meeting was briefed on the progress with the Global Seasonal Climate Update
(GSCU). It noted that the GSCU concept has been developed within the context of the GFCS, to
provide the world community with an expert assessment and global consensus on (a) the observed
state of the climate over the preceeding season and (b) an outlook for the upcoming season along
with information on robustness and uncertainty of the available prediction signals, thereby
contributing to an effective application of science-based climate information in climate risk
management. The meeting reviewed the development of the GSCU, led by the CCl Task Team on
GSCU, through a Mark 0 and Mark 1 version and noted that a pilot phase was nhow commencing in
which the GCSU will be circulated to a review panel for comment and further development.

3.3.2 The meeting noted that the content of the GSCU as developed by the scoping workshop
and Task Team was helping to define user requirements on GPCs and LCs some of which are not
currently satisfied or are not served by current GPC or LC designated functions. These desired
requirements include: (a) exchange of hindcasts by all GPCs — in order that predictions from all
GPCs can contribute to MME probability forecasts; (b) exchange of predictions of leads longer than
1 month (possibly only for GPCs with coupled systems); (c) verification of the LC-LRFMME multi-
model hindcast. Exchange of additional variables would also be useful, for example upper and
lower level wind components. The meeting agreed to address these issues under agenda item 5.2.

3.4 Review of progress with RCC designation

3.4.1 The meeting was presented with a brief report on the progress with RCC designation (see
Annex Ill); by region and expressed satisfaction with the accelerated progress in the
implementation of RCCs in all WMO Regions.

3.4.2 The meeting also noted that discussions were underway to explore the establishment of
WMO RCCs and RCOFs in areas with common climate characteristics, which straddle the
traditional domains of two or more WMO Regional Associations (e.g., Polar Regions,
Mediterranean Basin, etc.). The meeting also noted with appreciation that some GPCs had
contributed to scoping of an RCOF for the Mediterranean Basin at the recent PRESANORD
meeting. The progress in the establishment of the RCCs around the world is summarized in the
Report of the First Meeting of CCI/CBS Joint Expert Team on RCCs (ET-RCC, Offenbach, October
2011), which is available on the WMO website at
http://www.wmo.int/pages/prog/wcp/ccl/opace/documents/ET-RCC-Final-Report-2011.pdf.
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3.4.3 The meeting noted that the ET-RCC reviewed its Terms of Reference and proposed a few
minor revisions. The revised ToRs approved by CClI Management Group are given in Annex V.
Noting the ToRs of the ET-RCC and its report to the meeting (further discussed in agenda item
4.4), the meeting noted a need for enhanced interaction between GPCs and RCCs. The Meeting
further noted that interactions between GPCs and RCCs should be scoped as part of the proposed
workshop between GPCs and RCCs.

3.5 Revised Manual on the GDPFS and implications for the ET and GPCs

3.5.1 The meeting was informed that Cg-XVI, noting the importance of the Manual on the GDPFS
(WMO-No. 485) as the single source of technical regulations for all operational data-processing
and forecasting systems of Members, including their designated meteorological centres, endorsed
the request by CBS-XIV (2009) to undertake a comprehensive review of this Manual. The meeting
noted the significant progress made with the revision of the Manual, including the development of a
new outline, which was adopted by Cg-XVI through Resolution 6 (Cg-XVI). The meeting was
informed of the outcomes of the CBS Expert Meeting on the Revision of the Manual of the GDPFS
(Geneva, October 2011), including the template to describe the activities in the new Manual, and
the draft new text for the revised Manual on global NWP and coordination of deterministic NWP
verification, which would serve as an example for guiding the continuation of the work. Noting that
the text for the new Manual would be considered at CBS-XV, the meeting accepted the kind offer
of Dr Arun Kumar (GPC Washington) to rearrange the ELRF parts of the Manual in accordance
with the new structure.

4, STATUS REPORT FROM GPCs AND RCCs
4.1 GPC compliance

411 The meeting was presented with and reviewed the status/progress reports by
representatives from all 12 Global Producing Centres (GPCs): Beijing, CPTEC (Brazil), Exeter,
Melbourne, Montreal, Moscow, Pretoria, Seoul, Tokyo, Toulouse, Washington and the ECMWF,
against the minimum criteria for GPC designation. All GPC status/progress reports and
presentations are available on the WMO Web site at
http://www.wmo.int/pages/prog/www/DPFS/Meetings/ET-ELRF _Geneva2012/ET-

ELRF Docplan_March2012.html.

4.1.2 The meeting noted that all GPCs were providing probabilistic forecasts of the minimum
variables; temperature, precipitation and SST (GPCs running coupled models), together with
appropriate verification to allow prudent use of the forecasts. Many GPCs were also providing
additional forecast variables and SST indices to WMO Members and the meeting urged GPCs to
continue and expand on these additional products. However it was noted that some GPCs were in
a temporary period of non-compliance with the full designation criteria. For several GPCs
temporary non-compliance was a result of substantial development of their prediction systems,
which puts pressure on the considerable resources needed to maintain compliance. The meeting
congratulated GPC CPTEC (Brazil), GPC Moscow, GPC Pretoria, GPC Tokyo and GPC Toulouse,
all of whom were fully compliant, and encouraged the other GPCs to reach or regain full
compliance as soon as possible.

4.1.3 The meeting noted that most GPCs had been involved in capacity building and training
activities, including at RCOFs, and would be able to continue to do so. The meeting recommended
that a seasonal forecasting training programme or syllabus should be further developed as part of
the training and capacity building strategy, and agreed to consider this issue under agenda item 8.
In order to facilitate capacity building by GPC Pretoria, WMO CCI agreed to request that GPC
Pretoria is invited to contribute to SARCOF in its role as GPC, in addition to participating as a
country participant.
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4.2 New developments in systems and products: including seasonal, extended, multi-
annual/decadal; Interactions with RCCs

4.21 The meeting was briefed on upgrades and developments in the prediction systems
employed by GPCs. It noted with appreciation that there had been substantial developments since
the last ET-ELRF meeting (Exeter, 2010). Key developments include implementation of a coupled
(1-tier) system at GPC Montreal and major upgrades to model physics and resolution at GPCs
Exeter, ECMWF, Melbourne and Washington. These updates have led to improved prediction skill
and therefore contribute to improved services to WMO members. The meeting also noted with
appreciation that, 5 GPCs (Melbourne, Montreal, ECMWF, Washington and Seoul) now have
hindcast periods that include the 1981-2010 period — the period recommended for hindcasts by the
Exeter (2010) meeting. A brief of the current specification of GPCs LRF systems is provided at
Annex V. The meeting also noted that most of the GPCs are planning further upgrades to their
systems in the next few years. The meeting thanked the LC-LRFMME for continuing to highlight
such changes in GPC system specification on its website. It was noted that currently the system
specification used does not include information on model physics employed and the meeting
agreed that the usefulness of providing a more detailed specification could be discussed at the
proposed workshop of GPCs and RCCs. With this in mind, Dr Jones and Dr Denis agreed to
review the system specifications and also to explore maintaining a single version shared between
the LC-SVSLRF and LC-LRFMME.

4.2.2 The meeting noted that new forecast visualization methods had also been developed at
some GPCs (notably Montreal and Exeter) to assist communication and usefulness to users. The
meeting asked these GPCs to monitor feedback on these new methods and report back to the ET.

4.2.3 In relation to the need within the developing GFCS, for predictions on monthly, seasonal
and longer time-scales, the meeting reviewed activities on monthly and multi-annual/decadal
timescales in addition to activities on the seasonal range. The meeting noted that 11 of the 12
GPCs are running extended range forecasts either in research or operational mode (see Annex
VI) and recognized that there had been substantial development to some of these systems since
the last ET-ELRF meeting (Exeter, 2010). The meeting agreed to consider this information when
discussing plans for a future operational exchange of ERF under agenda item 7.

4.2.4 The meeting noted WMO Executive Council had requested CBS in collaboration with CClI to
consider how multi-annual to decadal prediction systems being developed by some GPCs might be
brought into the CSIS of the GFCS. In this context GPC Exeter (at the Exeter 2010 meeting) had
agreed to continue with an informal exchange of real-time decadal predictions and to report on
results to the current meeting. The meeting noted with appreciation that a number of research
centres had responded positively to the informal exchange coordinated by GPC Exeter. Real-time
predictions to 10-year range, commencing 2011 and 2012 have so far been received. Analysis of
forecasts for regional variations in 2011 annual mean temperature are encouraging (with marked
improvement on equivalent prediction from the ensemble of models used in IPCC’s 4" Assessment
Report (AR4)). Multi-model mean predictions of annual mean temperature to 2019 show some
notable differences to those from the AR4 ensemble, indicating that potentially useful information is
derived on these timescales from initialization with the current state of the climate. The meeting
encouraged GPC Exeter to continue with the informal exchange and to prepare a written
submission to CBS and CCI on results and recommendations on how such multi-annual/decadal
might be incorporated into the GFCS/CSIS.

4.2.5 The meeting acknowledged with satisfaction the paper published in the journal Climate
Research on 31 March 2011 on “Long-range forecasting and the Global Framework for Climate
Services”, which was prepared by representatives from a number of GPCs, and the WMO
Secretariat. This paper documents the evolution, purpose and future plans for the GPC network
and its Lead Centres and is available on the website at htip://www.int-
res.com/articles/cr_o0a/c047p047.pdf.
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4.3 Use of GPC products by RCCs/RCOFs

4.3.1 Dr Andre Kamga briefed the meeting on progress made in using GPC products as part of
ACMAD’s RCC demonstration phase. RCC products generated by ACMAD include pan-African
forecast maps of 3-month-mean 2m temperature and precipitation anomalies issued the last week
before a start of the target season. Verification of GPC forecasts from the LC-SVSLRF website are
also used in product generation. ACMAD’s forecast and verification products are available on their
website at http://www.acmad.org/rcc/index.php, The meeting noted and welcomed this example of
ongoing engagement of RCCs with GPCs in these regional activities, and encouraged its
continuation. The meeting noted that close links between GPCs and RCCs were not currently
established in all regions and encouraged GPCs to establish and maintain such links in their
regions in order to build capacity to efficiently apply products and services provided by GPCs and
LCs, and requested the WMO Secretariat to assist as appropriate.

4.3.2 A list of key requirements from GPCs, from ACMAD’s perspective, was discussed and is
given in Annex VII. A number of the requirements, including the need for extended range
forecasts, are covered under later agenda items. It was agreed that these additional requirements
for GPCs should be further discussed at the proposed workshop between GPCs and RCCs.

44 Report from ET on RCCs

4.41 The meeting was informed of the outcomes of the meeting of the Joint CCI/CBS Expert
Team on Regional Climate Centres (RCCs), which was held in Offenbach, Germany, from 12 to 14
October 2011. The meeting noted that Dr Caio Coelho attended this meeting on behalf of CBS.
The ET-RCC reviewed the status of the RCCs in all WMO Regional Associations (RA) in terms of
concept and implementation. The meeting noted that a number of recommendations were made by
the ET-RCC regarding the RCC establishment and operations. These include:

. Develop, in close liaison with CCl OPACE | experts, a common syntax to uniquely identify
RCC products in the GISC catalogue;
. All RCCs need to develop liaison mechanisms with the research community, such as

regional CLIVAR panels, universities, research institutions and programmes etc. to operate
on the appropriate scientific level. An appropriate action will be included in the RCC
Guideline document;

. RCCs need to establish appropriate training programmes and the ET would liaise with the
WMO ETR Programme in order to identify and to develop suitable training materials for
RCC staff and users;

. Clear labeling of all RCC products is strongly recommended, preferably on dedicated RCC
Web pages;
. Designated RCCs and RCC candidates are encouraged to adopt the current WMO

practices with respect to the use of normals and reference periods in the development and
display of anomaly products;

. The RCC Guidance document being developed by the Expert Team would include liaison
principles for RCCs with other relevant CSIS entities and mechanisms. Such principles
might include formalized arrangements with individual GPCs to allow for the exchange of
data, products and expertise beyond globally agreed minimum requirements;

. RCCs should take the principal responsibility for the generation of technical inputs to
RCOFs, and in particular on the current status of the climate system in the region of interest
and the seasonal outlooks;

. Keeping in view the GFCS initiatives regarding the implementation of RCCs, RCC
candidates are encouraged to identify donors interested in their region and to refer to the
‘Compendium of project initiatives to be funded from voluntary contributions’ when
elaborating specific project proposals.

4.4.2 The meeting noted priority themes for engagement between GPCs and RCCs identified by
the ET-RCC including: (a) capacity building and training aspects; (b) establishment of formalized
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arrangements for exchange of data and expertise; (c) provision of regional perspectives on the
GSCU; and (d) collaboration on the RCC Guidance Document . The meeting recommended that
the RCC Guidance Document should include guidance on the use of GPC products by RCCs, and
requested the WMO Secretariat to circulate this draft document among the GPC representatives
for review as appropriate.

4.5 Observational requirements for GPCs

4.51 The meeting thanked the ECMWF for the review of observational data requirements for
Long-Range Forecasting. The meeting noted that there had been no need to modify the Statement
of the Guidance (SoG) for Seasonal to Inter-Annual (SIA) Forecasts prepared for the Exeter (2010)
meeting, with the exception of including clarification on the definition of sub-seasonal predictions
and a simplification of the text to avoid repetition with the SoG for Global NWP. The meeting noted
that it would be helpful to highlight elements of the observing system that are essential for long-
range forecasting such as TOGA/TAO and encouraged its members to review the SoG for SIA
Forecasts with this in mind and provide comments to the Point of Contact (Dr Laura Ferranti) as
appropriate, prior to the upcoming meeting of the CBS Expert Team on Evolution of the Global
Observing System (ET-EGOS), which is planned to be held in May 2012. Dr Ferranti also
proposed to incorporate relevant information from the plenary paper for the WCRP Open Science
Conference (Denver, October 2011) on “Challenges of a Sustained Climate Observing System”
(Trenberth et al, 2011), available at
http://www.cgd.ucar.edu/cas/Trenberth/trenberth.papers/Trenberth%20paper%200SC%200ctober
%202011 v13.pdf.

452 The meeting noted the importance of Observing System Experiments to evaluate the
relative impacts of elements of the observing system on the performance of seasonal forecasts,
and that experiments of this kind had been conducted to evaluate the impact of the ARGO floats.
The Team encouraged WCRP to coordinate more such Observing System Experiments in order to
provide firm evidence of the benefits of key observation systems.

5. STATUS REPORT AND FUTURE DIRECTIONS: LC-LRFMME
5.1 LC-LRFMME: status report

5.1.1 The meeting congratulated the LC-LRFMME, operated by KMA and NOAA NCEP, for
significant achievements since the last ET-ELRF meeting (Exeter, 2010) including: development
and display of probabilistic MME forecasts; development of a facility for viewing GPC forecasts
side by side; and an upgrade to the LC-LRFMME website. The meeting gratefully acknowledged
the collaboration of APCC in these achievements. Table 1 summarises GPC and LC-LRFMME
products currently available to users via the LC-LRFMME website. The full status report from the
LC-LRFMME is given in Annex VIIl. The Team encouraged GPCs to continue to promote the use
of LC-LRFMME products at RCOFs, RCCs and NMHSs.

5.1.2 The meeting noted the methodology used to generate new Probabilistic MME products for
tercile categories, available since June 2011. The method used is based on an uncalibrated MME,
with model weights being inversely proportional to random errors in forecast probability associated
with the standard error of the ensemble mean (i.e. proportional to the square root of model
ensemble size) and a Gaussian fitting method for the estimation of tercile-based categorical
probabilities (Min et al. 2009).

5.1.3 The meeting noted that LC-LRFMME products have been used in various RCOFs and
RCCs. Additionally, LC-LRFMME products would be part of the core information for the WMO’s
Global Seasonal Climate Update (GSCU).

5.1.4 Statistics from the LC-LRFMME website indicate there are 343 registered users from 78
countries an increase on 123 users from 48 countries registered in spring 2010. The meeting
agreed that it would be useful to know the types of user that are accessing the LC-LRFMME
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website and requested the LC-LRFMME to monitor this information and feed results back to the

ET.

Table 1 — GPC digital data and graphical products provided to the LC-LRFMME

Digital products

Graphical products

- Both forecast and hindcast of monthly mean
anomalies of the GPC ‘s ensemble mean for

lead 1~3), following the month of submissions

- 2m surface temperature

- Precipitation

- Mean sea level pressure

- 850hPa temperature

- 500hPa geopotential height
- Sea surface temperature

- Individual forecast
- plots for each GPC forecast anomalies in
common graphical format (Rectangular,
Time series, Stereographic type, etc.)
- Consistency map
- SST Plume (Nino3.4 SST anomalies)

- Deterministic Multi-model Ensemble
- Simple composite mean (SCM)
- Regular Multiple Regression
- Singular Value Decomposition (SVD)

NB: data only available from GPCs who allow
redistribution of their data

- Probabilistic Multi-model Ensemble
- tercile-based categorical probabilities

5.2

5.2.1

LC-LRFMME: future directions and products: including implications for additional
data exchange

Based on discussions under the previous agenda items, the meeting considered the

following priority areas for extending the GPC exchange of seasonal data beyond the minimum
requirement in order to make it more useful for users.

(@)

()

Hindcast exchange: The meeting noted that ten out of twelve GPCs are providing hindcasts
to the LC-LRFMME as part of an additional exchange. Lack of a full set of hindcasts means
that multi-model probability products cannot be made with the full set of GPCs. The two
GPCs not providing hindcasts to the LC-LRFMME do provide their hindcast data as part of
specific engagements with RCOFs and other users on a case-by-case basis. The meeting
noted that the hindcast exchange is not mandatory. However, acknowledging its
importance in the context of enhanced data exchange within the GFCS, the meeting
suggested that the WMO S