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1. BACKGROUND

The Year of Polar Prediction (YOPP) Summit, a major event in the further planning of the Year of
Polar Prediction, was held from 13—15 July 2015 at WMO headquarters in Geneva, Switzerland.
The Summit was attended by 116 participants from 20 different nations including scientists,
stakeholders, as well as representatives from operational weather and climate prediction centres,
international bodies and funding agencies. Live streaming of the plenary sessions turned out to be
very popular with up to 750 users online at the same time.

After welcoming statements by WMO representatives and the chair of the WWRP Polar Prediction
Project (PPP), the Summit started with background presentations on the strategic relevance of
enhanced polar predictive capacity and the present level of planning as outlined in version 1.0 of
the YOPP Implementation Plan®. This was followed by a series of plenary panel presentations and
open discussions in sessions covering each of the following key YOPP themes:

* User-relevant aspects,

* YOPP observing component,

* YOPP modelling, data assimilation and forecasting component,
*  YOPP data component, and

*  YOPP education and outreach component,

Subsequently, a total of 26 representatives from partners such as international programmes,
institutions and space agencies presented their expectations of YOPP, made suggestions on how
they could contribute, and formulated specific recommendations to improve the programme. As
part of the post-Summit process, the different commitments will be gathered and an endorsement
process will be developed (see below).

The partner presentations were followed by discussions and formulation of recommendations in
breakout groups (BOG) for each of the above-mentioned YOPP key areas along with the additional
topic of YOPP funding.

The Summit finished with a plenary session that included statements from funding agencies, the
presentation of BOG reports, and a general discussion on major issues and actions required to
further the programme. These and other outcomes of the Summit will be used to update the YOPP
Implementation Plan (from version 1.0 to 2.0) in northern autumn 2015. The Summit was closed
following a short wrap-up and a brief overview of the next steps including an outline of the post-
Summit process.

Throughout the remainder of the report, the key outcomes of the YOPP Summit will be briefly
summarized and links to relevant documents will be provided. Several YOPP-related outcomes
and issues were further deliberated during the 6™ meeting of the PPP steering group (PPP-SG6

! http://www.polarprediction.net/documents/implementation-science-plans.html
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hereafter) held immediately after the Summit from 15—-16 July 2015—relevant decisions from PPP-
SG6 and implications for YOPP are noted in the text.

2. KEY OUTCOMES

The Summit achieved its goal of bringing scientists (from different stages of their career),
stakeholders, as well as representatives from operational weather and climate prediction centres,
international bodies and funding agencies from different countries together who have a shared
interest in advancing predictive capacity in polar regions and beyond. The Summit, therefore,
provided an excellent opportunity for introducing the existing plans, as outlined in version 1.0 of the
YOPP Implementation Plan, in some detail to the community.

In general, the discussions showed that the existing version of the Implementation Plan provides
an excellent basis for the planning of YOPP. However, it was pointed out that some important
topics should feature more prominently in the revised Plan, including land and the hydrological
cycle. Furthermore, it was realized that the visibility of YOPP activities in the Southern Hemisphere
needs to be increased, and that stronger coordination is needed to bring different interested parties
together. At PPP-SG6, David Bromwich agreed to lead a YOPP-Southern Hemisphere planning

group.

A number of important commitments and contributions to YOPP were offered at the Summit. The
Climate and Cryosphere Programme (CIiC) of WCRP, for example, in presenting their plans,
identified the involvement of two new CIiC fellows (Francois Massonnet and Alice Bradley) to
define CIiC’s contributions to YOPP. Another high-level commitment was made by Met Norway,
which offered to contribute to the development of a YOPP data portal based on the GCW
experience. Furthermore, IASOA is in the process of designing a coordinated experiment plan for
enhanced observations across their network during YOPP (e.g. 4xdaily radiosonde launches). A
more comprehensive initial list of commitments will become available through the
polarprediction.net website in autumn 2015.

The main YOPP period is scheduled from mid-2017 to mid-2019. Given the relatively high costs of
taking observations in polar regions, it is necessary to agree on at least two intensive observing
periods (IOPs), both for the Arctic and Antarctica.

* For the Southern Hemisphere, the importance of accurate predictions during austral
summer for key stakeholders such as the logistics community and the tourism industry
together with enhanced research capacity during the summer season makes the period
December 2018 to February 2019 a good starting point for further discussions.

For the Arctic the situation is different. Taking into account the discussions in the breakout groups
of the Summit, at the PPP-SG6 meeting is was decided to have two IOPs in the Arctic, with one
covering a full open-water season and one focusing on wintertime.

* The first IOP covers early summer to late autumn. There is clearly a need to start the IOP
in early summer to ensure that sub-seasonal and seasonal predictions of summer time
conditions, when most of economic activities take place, are well initialized. To improve
summer predictions on shorter time scales (hours to days), on the other hand, it will be
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important to enhance observational capacity from June to September. It was strongly
argued for extending the first IOP to late autumn, since it is in late autumn that atmosphere-
sea ice-ocean interactions are most vigorous with implications for sub-seasonal and
seasonal predictions, both in the Arctic and lower-latitudes, and to capture the full open-
water season for operational forecasting needs.

* The second IOP is shorter, covering the boreal winter (January to March). This IOP is
intended to address topics such a polar lows, snow prediction and initialization of seasonal
and longer-term predictions.

Within these IOPs, a number of special well-coordinated campaigns (e.g. aircraft) will be
embedded, whose further planning will be a key element of the YOPP preparation phase.
Following the Summit discussions, it was decided at PPP-SG6 to set up two IOP planning groups,
one for the Arctic (lead by Chris Fairall and lan Renfrew) and one for the Southern Hemisphere
(lead by David Bromwich).

3. SELECTED BREAKOUT GROUP RECOMMENDATIONS
User-relevant aspects and verification

Several forecast and verification end-users and priority sectors were identified by BOG
participants, and the complexity of user needs was recognized. Participants agreed that user-
engagement and associated social science studies are necessary to serve the YOPP objectives.
User-tailored products and services should be developed, hosted and evaluated within multi-
disciplinary testbeds (e.g., the NOAA/NWS Arctic Test Bed, Alaska).

With regards to the YOPP IOPs, it was recommended that all GTS compatible observations during
YOPP be utilized in data assimilation for NWP models, and not be held back for future verification
studies. Data denial experiments and/or verification against observations not assimilated could be
performed during the YOPP consolidation phase. User-relevant verification will reflect periods
aligned with user activity, exposure and sensitivity (possibly corresponding with the IOP). However,
end-user engagement and social science applications will operate independently of IOPs, starting
in 2017 and extending into the YOPP consolidation phase.

Data management is a concern for all elements of YOPP. Participants strongly recommended the
establishment of a mandatory standard format for all model and observation data. Ideally, all
YOPP data would be stored in one single data archive with a structure designed in consideration of
verification requirements. For social science applications, the group recommended developing and
supporting a repository SERA-YOPP database of expertise and primary/secondary datasets or
meta-data.

Recommendations specific to verification practices included encouraging real-time verification
against GTS observations during YOPP by exploiting existing resources/facilities already available
in major operational centers (e.g., ECMWF, CBS ET-OWFPS). During the YOPP consolidation
phase, summary verification to monitor and compare pre- and post-YOPP prediction should be
coordinated and centralized amongst few key centres (e.g., Environment Canada).
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Research should focus to assess the impacts of YOPP enhanced prediction from the polar regions
to mid-latitudes. Moreover, uncertainty associated with observations and analyses should be
accounted for in verification practices, and compared with model uncertainties.

Observations

BOG participants recommended extending YOPP to include the MOSAIC campaign in addition to
three IOPs. It was agreed that the synergy between MOSAIC observing capabilities and YOPP
goals is too great to omit the MOSAIC campaign from the observational effort. At PPP-SG it was
pointed out that the link between YOPP and MOSAIC could and should be established during the
YOPP consolidation phase.

A coordinating role of PPP and YOPP was stressed during the discussions. It was agreed that this
is the way to make the bottom-up approach to observational campaigns, often focused on process
studies, fit best the goals of YOPP. Namely, there was agreement on the following items:
* |OP planning will need to coordinate flights of research aircraft (including UAVs) during
YOPP.
* A structured list of observations should be introduced into the Implementation Plan of
YOPP dividing all possible/planned observations into categories like: i) observations going
to GTS; ii) GTS-like observations; iii) process studies, etc. The aim of that is to provide a
clearer view on the observational component of YOPP to a broad range of users, modelers,
etc.
* Good coordination with the Satellite community is needed.
* Planning of the I0Ps should primarily consider the demands and drawbacks of the current
data assimilation systems, especially the coupled ones.

Modelling, data assimilation, linkages and prediction

BOG participants pointed out that a number of modelling activities are already taking place in
projects closely related to YOPP. It will be important, therefore, to coordinate closely with existing
and planned activities (e.g., WGNE, GABLS and S2S) in order to avoid duplicating efforts.

Regarding processes, participants indicated a desire to balance the emphasis in YOPP research
on fundamental polar-non polar latitude process linkages with applications and analyses driven by
specific user problems and prediction requirements. Participants also recognized the need to put
more emphasis on microphysics and radiation modelling activities, since these play a key role for
the YOPP.

Another suggestion emerged that following the virtual component implemented during of the Year
of Tropical Convection (YOTC), modellers should strive to archive model tendencies during IOPs
for detailed diagnostic studies.

Participants recognized that, both in the YOPP Implementation Plan and during the YOPP Summit,
the design of coupled high-resolution prediction systems has garnered limited attention. A central
question is whether one can expect to have at least one operational coupled system ready by the
YOPP, covering a pan-Arctic domain and issuing forecasts at timescales of more than a few
hours/days (with spatial resolution of ~10 km or finer). Such a system is currently the missing piece
to bridge operational forecasting and seasonal climate forecasting.
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The participants highlighted the need for leadership, with one or several “champions” for every
modelling aspect. Finally, some participants made some commitments, mentioning global and
regional model configurations they plan to use during YOPP. A few suggested they have some
flexibility in the definition of their regional domain, which could enable the definition of common
study areas. Some modelling centres are however concerned by a potential conflict of YOPP
coordinated experiments with CMIP6, depending on the target period.

Finally, sea ice modelling was also discussed. A critical issue is the use of the classical (elastic)
viscous-plastic (EVP) rheology in the sea ice momentum equation, and in particular the validity of
such a scheme at very high-spatial resolution. A detailed study of how (un)realistic the EVP model
is at resolutions of ~5 km or less should be undertaken.

Advancing data assimilation systems should be a key activity within YOPP. A key prerequisite for
making progress will be knowing the error structure of models used for producing reanalyses,
reconstructions, or initializations of predictions. Furthermore, it was strongly recommended that
YOPP continues to rely on the activities of the World Weather Research Programme (WWRP)
Data Assimilation and Observing Systems (DAOS) and data denial experiments in order to
determine the value added from particular observations collected during the YOPP.

The topic of polar-lower latitude linkages was only discussed tangentially, given that an entire
workshop was dedicated in December 2014 to this topic
(http://www.polarprediction.net/linkages.html). Regarding recommendations for addressing
polar-lower latitude linkages during YOPP, therefore, it was agreed that the following workshop
report would be an exhaustive resource:

Jung, T., F. Doblas-Reyes, H. Goessling, V. Guemas, C. Bitz, C. Buontempo, R. Caballero, E.
Jakobson, J. Jungclaus, M. Karcher, T. Koenigk, D. Matei, J. Overland, T. Spengler, and S. Yang,
2015: Polar-lower latitude linkages and their role in weather and climate prediction. Bull. Amer.
Meteor. Soc. doi:10.1175/BAMS-D-14-00018.1, in press.

YOPP data legacy

There was agreement among the Summit participants that the lessons learned during the last IPY
should feed into the development of the YOPP data legacy. It was recommended, therefore, to
develop a YOPP data portal that exploits the expertise gained with the Global Cryosphere Watch
(GCW) portal. This includes the use of consistent meta data and pointers to other online locations,
where data can be retrieved. A small number of data centres that are willing to archive YOPP data
(and support the process) and able to provide digital object identifiers (DOIs), such as PANGAEA,
should be identified. Data sets must be open access and, where observations could facilitate real-
time operational use, submission of data through the GTS/WIS should be mandatory. Special
attention should be given to WMO standard including BUFR formats. Finally, all data sets should
be published in data journals such as Earth System Science Data (ESSD), and it was argued that
the YOPP data legacy could be improved by having a YOPP special issue in ESSD.

Education and outreach
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The participants of the YOPP Summit recommended that effective cross-disciplinary
communication among scientists would be key to make the Year of Polar Prediction effective and
successful. The need for keeping and further building on the momentum generated by the Summit
was stressed through active communication (e.g. website, mailing list, workshops, project
endorsement) and further promotion of YOPP (representation at high-level events).

The participants strongly supported the ongoing and planned efforts to engage in the education of
early-career scientists, including the planned Polar Prediction Schools in 2016 and 2018, webinars,
and online educational materials. It was also recommended to develop a broader outreach plan
(science-stakeholders and science-public) for the YOPP launch event in mid-2017 at WMO for
suitable campaigns during the Intensive Observing Periods (e.g. videos of icebreaker and aircraft
campaigns).

Funding

Integrating and fostering international research activities and working in strong collaboration with
all funding agencies and donors will be the main role of WMO and the PPP steering group during
the YOPP preparation phase. Towards this end, the BOG recommended preparing a configuration
management plan for YOPP, with a clear definition of “Who is it for?” and a detailed list of “What
do we need?” (well-defined actions with a quantification of the costs) taking into account the
experience from IPY. This plan, which maps all YOPP activities from partners to the YOPP
objectives, should be used to manage all components of YOPP such as logistics during IOPs, data
management, outreach and communications, and stakeholder engagement. The development of
the plan should have a bottom-up component involving key users and stakeholders (e.g. tourism
and shipping) right from the beginning, promoting a public-private partnership.

4. NEXT STEPS AND FUTURE COORDINATION

The outcomes of the YOPP Summit will be taken into account as the PPP steering group and the
International Coordination Office (ICO) revise the YOPP Implementation Plan. A draft version of
the revised Plan will be sent to all YOPP Summit participants, as well as the broader community, in
October 2015 for review. It is expected that the final YOPP Implementation Plan (version 2.0) will
be published in December 2015.

To sustain the momentum generated by the YOPP Summit and to ensure strong coordination for
YOPP, it is important to devise effective means of communication. The most detailed source of
information regarding YOPP and its further planning will be available from the ICO website
(http://www.polarprediction.net/yopp.html). At a minimum this website will: (i) provide an
archive of all YOPP-related news items, (ii) host all relevant documents, (iii) list all endorsed YOPP
projects, and (iv) keep track of all relevant upcoming meetings. Updates to the community on
recent developments concerning polar prediction matters in general, and YOPP in particular, will
be distributed via the mailing list polarprediction@climate-cryosphere.org, which was recently
established jointly with CIiC. If you wish to subscribe to or unsubscribe from this list please contact
office@polarprediction.net.

The next large YOPP-related conference will be the official launch of the main YOPP phase during
the 69™ session of the WMO Executive Council in June 2017. In the meantime, the emphasis will
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be on smaller, and more focussed meetings on the different components of YOPP (e.g., the YOPP
observing component). At PPP-SG6 it was decided to initiate sub-groups composed of PPP SG
members and interested “external” champions to continue planning for each of the different YOPP
key areas.

Following the strong interest in YOPP expressed by the Summit participants it was decided at
PPP-SG6 to launch an endorsement process for YOPP-related activities and projects.
Endorsement through the PPP steering group will help to promote YOPP activities with funding
agencies and other decision makers. Furthermore, it provides the steering group with a detailed
overview of ongoing and planned activities, which will be key for effective coordination. The
endorsement process is currently being developed, and further information (including endorsement
forms)  will become available in  due time through the following link:
http://www.polarprediction.net/yopp/yopp-endorsement.html

5. FURTHER INFORMATION

All relevant information regarding the YOPP Summit is available through the ICO website:
http://www.polarprediction.net/yopp/yopp-summit.html|

Live streams of all plenary sessions: http:/www.polarprediction.net/yopp/yopp-summit-video-
recordings.html#c534

Presentations from the YOPP Summit: http:/www.polarprediction.net/yopp/yopp-summit-
presentations.html

WMO press release: https://www.wmo.int/media/content/year-polar-prediction-takes-shape
YOPP Summit on Twitter: https://twitter.com/hashtag/polarpredict?src=hash

A high-resolution version of the group photo on the front page of this report is available here:
http://www.polarprediction.net/yopp/yopp-summit.html

More on the endorsement of YOPP-related projects and activities can be found here:
http://www.polarprediction.net/yopp/yopp-endorsement.html
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Discussion
Lunch

Session VIl - YOPP Education and Outreach
Component

* The YOPP Educational Component
e The YOPP Outreach Plan
Discussion

Session VIII Partner Initiatives

* Brief presentations from YOPP partners
WWRP-DAOS (C. Cardinali), WWRP-PDEF

(J. Methven), WGNE (A. Zadra), S2S (F. Vitart),

CIiC (G. Krinner), SOOS/SORP (M. Sparrow),
WCRP Polar challenge (M. Rixen), IASC
(T. Spengler), GEO (D. Bérod), FAMOS

(A. Proshutinsky), INTERACT (M. Johansson),

IICWG (N. Hughes), IAOOS (J.-C. Gascard),
IASOA (C. Fairall)

COFFEE
Session VIII Partner Initiatives (cont’d)

* Brief presentations from YOPP partners
SIOS/SAON (V. Vitale), SIPN (E. Blanchard-

Wrigglesworth), NOAA YOPP (R. Dole), NOAA-
UAVs (R. Hood), BAS (T. Bracegirdle), NMEFC
(H. Wang), CMRE/NURC (A. Russo), ENEA (C.
Scarchilli), EUMETSAT (F. Montagner), NASA

(T. Markus), KOPRI (S.-J. Kim)
Introduction to breakout groups sessions

@ o

Chair Randall Dole
Peter Bauer
Gregory Smith
Richard Allard

Patrick Laloyaux
Paco Doblas-Reyes
David Bromwich
Matthieu Chevallier

Chair Peter Chen
Thomas Jung
Jystein Goday

David Carlson
Phil Reid

Chair David Carlson

Jonathan Day
Helge Goessling

Chair Renee Tatusko

[5 minutes per partner
10 minutes CIiC
(WCRP-Cluster)]

Chair Renee Tatusko
[5 min per partner]

Thomas Jung

Salle Obasi

Salle Obasi

Salle Obasi

Salle Obasi

Salle Obasi
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1625 - 1815

1625 - 1715

1715 - 1815
End of Day

Breakout Groups A

Group 1: User Aspects & Verification

Group 2a: Observations

Group 2b: Observations

Group 3a: Modelling, Data Assimilation, Linkages
and Prediction

Group 3b: Modelling, Data Assimilation, Linkages
and Prediction

Group 5: Education and Outreach

Group 6: Funding

Wednesday 15 July 2015
Breakout Groups B

0830 - 1000

0830 - 1000
1000 - 1030
1030 - 1230

End of Day

Supported by:

Trust Fund

Continuation of Tuesday’s Sessions (Groups 1-3)
Final Discussion

Preparation of Recommendations for Final
Planning Session

Group 4: Data

COFFEE

Session IX

Final Planning Session

Statements by Funding Agencies
Breakout Group Recommendations

Commitments for and planning of the Year of
Polar Prediction (YOPP)

General Discussion of Actions
Wrap-up and Next Steps

Brian Mills /
Barbara Casati

lan Renfrew /
Dmitry Chechin
Peter Bauer / Alice
Bradley

Gregory Smith /
Matthieu Chevallier
David Bromwich /
Francois
Massonnet

Helge Goessling /
Jonathan Day
Paolo Ruti

Thomas Jung

Chair Thomas
Jung

Salle Obasi

Salle 6 Lake

Salle 6 Jura

Salle C1

Salle C2

Salle 7 Lake

Salle 7 Lake

same rooms

as Tuesday

Salle 7 Lake

Salle Obasi
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