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[bookmark: _Toc453088611]Executive Summary 
Polar Regions are among the target areas for a Global Framework for Climate Services (GFCS) project funded by the Government of Canada to support the implementation of the climate cervices at regional and national scales. Among the key results of this project is an improved climate service framework across the Arctic Polar Region. Under the guidance of the WMO Executive Council Panel of Experts on Polar and High Mountain Observations, Research and Services (EC-PHORS) and as part of the Canada-funded GFCS project, a “Scoping Workshop on Climate Services for Polar Regions: Establishing Polar Regional Climate Centres – Towards Implementing an Arctic PRCC-Network” was held from 17 to 19 November 2015 at WMO Headquarters, Geneva.  The Scoping Workshop was designed to facilitate the engagement of the user, research, and operational communities to take preliminary steps toward the development an Arctic Polar Regional Climate Centre (PRCC) or a network thereof. The objective of the workshop was to explore the rationale of establishing a Arctic PRCC/Network and the opportunities and to identify challenges relating to polar climate monitoring, service delivery and the underpinning data inputs. It builds upon the WMO-WCRP IPY Workshop on CLIPS in Polar Regions  held in St. Petersburg, Russian Federation from  8-11 September 2008 and, more recently, the  “Survey of Members on needs and capacities for Polar RCC services” conducted in February-March 2015 which identified potential priority functions of PRCCs.  The national representatives of fifteen countries (Australia, Canada, China, Denmark, Finland, France, Germany, Iceland, Italy, Norway, Russian Federation, Spain, Sweden, UK and USA) attended the workshop, and showed a clear indication of interest and requirements in establishing Arctic PRCC/Network, as well as availability of national capabilities and expertize in producing relevant products and services. The workshop helped initiate the potential mapping of national capabilities for an Arctic PRCC-Network.  
Recommendations from the workshop focus on improvements in the framework for climate services across the Arctic Polar Region. The workshop also explored the potential for an Arctic Polar regional Climate Outlook Forum (PCOF) and modalities for promoting the RCC concept for Antarctica and the Hindu-Kush Himalayas Karakoram (Third Pole) region. Workshop relevant documents and presentations are available at:
http://www.wmo.int/pages/prog/wcp/wcasp/meetings/PRCC_Scoping_Workshop2015.html
As an overarching outcome of the workshop presentations and discussions, it was agreed that the Arctic PRCC implementation will be in the form of a network with the functional responsibilities distributed among different institutions/consortia. Two possible approaches/options were identified for Arctic PRCC-Network: 
· to follow the model of RA VI RCC-Network, i.e. identify responsibilities for each of the mandatory functions, with the membership to be primarily from polar countries, and to develop the implementation plan. 
· to share geographical domains with centres providing a range of functions both mandatory and highly recommended, adapting the list of functions to the regional needs.
In terms of governance/coordination of an Arctic PRCC-Network, the participants agreed that it could be taken up with the Arctic Council, given the fact that not all potential contributing partners are National Meteorological and Hydrological Services (NMHSs).
It was suggested to work with the WMO Secretariat to follow up with suggested options, and to prepare an Arctic PRCC concept document that will include the core functions, and the governance mechanism. 
The workshop agreed on the next steps to implement an Arctic PRCC-Network:

· Seek formal endorsement of the implementation approach from RAs II, IV and VI as well as EC-PHORS;
· Follow a well-planned timeline towards an implementation plan;
· Seek formal expression of intent of Members to contribute to an Arctic PRCC-Network;
· Specify products/services for Arctic PRCC-Network both mandatory and highly-recommended;
· Compile information on Focal Point, Product/Service, Producer, Areal coverage, time of issuance, URL/access point, etc.
· Document Methodology, spatial resolution, temporal resolution, Quality indicators/Validation, References
· Draft an Arctic PRCC-Network Implementation Plan (including identifying Node leads and consortia, Arctic PRCC-Network Web Portal, open vs restricted product access etc.);
· Seek commitment of contributing Members and start demonstration (follow WMO RCC designation process in consultation with CCl, CBS and Secretariat) in the year 2017.

______________________
· 

[bookmark: _Toc453088612]1. 	Background
The WMO Executive Council, at its sixty-fifth session (2013), agreed that the WMO Executive Council Panel of Experts on Polar Observations, Research and Services (EC-PORS), the Global Cryosphere Watch (GCW), the Commission for Climatology (CCI), the Commission for Basic Systems (CBS), and the concerned Regional Associations (RAs) need to work in close cooperation to develop Polar Regional Climate Centres (PRCCs), for both the Arctic and Antarctic regions, and to be engaged with the relevant priority projects of the Global Framework for Climate Services (GFCS) Implementation Plan. 
The Seventeenth World Meteorological Congress (Cg-17) adopted Resolution 40 (Cg-17), WMO Polar and High Mountain Activities, which inter alia “invites Members, particularly those that have operational activities in Polar and High Mountain Regions to support WMO Polar and High Mountain Activities by providing both human and financial resources in its endeavours to enhance observations, research and services in Polar and High Mountain Regions”.  Cg-17 emphasized the importance of RCCs and Regional Climate Outlook Forums (RCOFs) and acknowledged the effort made by EC-PORS to develop a collaborative mechanism for creating sustained, practical, and operational products and services in Polar Regions. It requested EC-PORS, in cooperation with CBS, to support CCl in developing Polar RCCs and RCOFs.
The Executive Council Panel of Experts on Polar and High Mountain Observations, Research and Services (EC-PHORS), re-established by EC-67 with an expanded responsibility, continues to be engaged in guiding the development of a concept for the establishment of PRCCs, taking forward the work done so far by the erstwhile EC-PORS through its Services Task Team (STT) which has been coordinating the consultations on the implementation strategy for PRCCs.
The Polar Regions are also among the target areas of a GFCS project, funded by the Government of Canada, with one of the key results being an improved climate service framework across the Arctic Polar Region. The establishment of a PRCC is one of the activities under this key result of the project. 
Given the need to explore opportunities and challenges relating to polar climate monitoring and prediction services and the underpinning data inputs, and to discuss the implementation of Polar RCC concept including its priority functions and to identify the potential contributing partners, it was proposed to organize a Scoping Workshop on the Polar RCC initiative.  
[bookmark: _Toc453088613]2. 	Opening 
The Scoping Workshop on “Climate Services for Polar Regions: Establishing Polar Regional Climate Centres – Towards Implementing an Arctic PRCC-Network” was held at WMO Headquarters in Geneva, Switzerland, from 17 to 19 November 2015. Participants of the Workshop included various stakeholders in Arctic climate matters that are involved in the operational activities and in the development and delivery of products and services. The workshop also included experts in associated research and selected representatives of user sectors and policy domains. The Members active in Antarctica, who wish to explore a similar framework, were also involved in the workshop.  The national representatives of fifteen countries (Australia, Canada, China, Denmark, Finland, France, Germany, Iceland, Italy, Norway, Russian Federation, Spain, Sweden, UK and USA) attended the workshop.
The opening session was addressed by Dr David Grimes, President of WMO and Co-Chair of the WMO Executive Council Panel of Experts on Polar and High Mountain Observations, Research and Services (EC-PHORS). Dr Grimes reviewed the rationale and objectives of the workshop, namely, to bring together representatives of user, research, and operational communities with interests in Polar Regions, to share information and identify requirements for climate information, products and services. He mentioned that a number of countries in the Polar Regions already provide climate services, and the main challenge is to ensure their strong collaboration and partnership in order to provide harmonized and coherent information to end users. He highlighted the recent efforts to improve predictability in the Polar Regions, particularly in the context of the Polar Prediction Project (PPP) and also the significant progress achieved in the establishment of the Global Cryosphere Watch (GCW), both of which will be key stakeholders in developing climate services for the Polar Regions.  Dr Grimes emphasized the need for concerted efforts in user liaison for the development of climate services, and the need to ensure access to climate information relevant to decision making.  He noted that the expected outcome of the Workshop was to identify the concrete actions and to develop a follow up pathway towards the establishment of the Arctic Polar RCC network.
Dr Johannes Cullman, Director of Climate and Water Department, WMO, on behalf of Secretary General welcomed participants. Dr Cullman provided a brief overview and historical background of WMO activities related to Polar Regions, mentioning that the importance of this endeavour, which is amplified due to rapid increase of temperature, more conspicuously in Polar than in other regions. He noted that Cg 17 had agreed that Polar and High Mountain Regions become one of the seven WMO Priorities for 2016-2019, especially to “Improve operational meteorological and hydrological monitoring, prediction and services in polar, high mountain regions and beyond”. Through Resolution 40 (Cg-17), Congress decided that an integrated approach is needed to provide required services to users and advice to governments about adaptation and mitigation, based on an understanding of the global impact of changes in Polar and High Mountain Regions. Dr Cullman emphasized a timeliness of the Workshop and wished a successful workshop with concrete and practical outcomes. 
[bookmark: _Toc453088614]3. 	Organization of the Workshop
The programme for the workshop (Annex 1) was adopted without revision, with the understanding that it could be modified as needed during the course of the workshop sessions. The objectives and main themes of the workshop were presented to participants. The Workshop was chaired by Dr David Grimes and consisted of plenary sessions with a number of presentations by representatives of Member countries, partner organizations, Indigenous Communities, WMO representatives followed by open discussions on relevant topics. Participants briefly introduced themselves and identified their interests and background relevant to the themes of the session. The final list of participants is attached as Annex 2.
[bookmark: _Toc453088615]4. 	Existing WMO Systems, Processes and Structures of Relevance to an Arctic Polar RCC  
[bookmark: _Toc453088616]4.1	Mandatory and highly recommended functions of WMO RCCs
The meeting was informed by Dr R. Kolli (WMO) on the current status of WMO RCCs, the purpose, definitions, and designation criteria. RCCs are centres of excellence that operationally generate regionally-focused products through a set of mandatory and highly recommended functions, as defined in the WMO Manual on the Global Data-processing and Forecasting System (GDPFS)[footnoteRef:1]. The functions of an RCC can be performed by a single multifunctional centre or by a group of centres with the mandatory functions distributed among them, working as the “Nodes” of an RCC-Network. Additional requirements for RCC functions may vary in detail from region to region depending on the needs and requirements. An RCC may not necessarily be an NMHS, but a non-NMHS candidate for RCC designation must be endorsed by the Permanent Representative of the hosting Member with WMO. [1:  https://www.wmo.int/pages/prog/www/DPFS/Manual/GDPFS-Manual.html   ] 

[bookmark: _Toc453088617]4.2	Outcomes of the 2008 Workshop on CLIPS in Polar Regions
The need for providing climate services in the Polar Regions was widely recognized and early initiatives to promote the WMO Climate Information and Prediction Services (CLIPS) concept in Polar Regions were taken in 2008 at the WMO/WCRP/IPY Workshop on CLIPS in Polar Regions: Climate Product Generation, User Liaison and Training, held at St Petersburg, Russian Federation, from 8-11 September 2008.  Dr R. Kolli (WMO) provided a brief overview of the workshop, where Polar Climate Outlook Forum (PCOF) was recognized as an effective mechanism to facilitate provision of climate information and sustained interaction between climate service providers and users/stakeholders. A number of recommendations and decisions were taken during the workshop related to observations (in situ, remote sensing, etc.), free and open exchange of climate data and information, conducting research on improving models for high latitude areas, developing statistical tools (e.g. for extremes), comprehensive climate monitoring products with information on interpretation and use in decision making process.
[bookmark: _Toc453088618]4.3	Status of implementation of WMO RCCs in RA II (Asia) and RA VI (Europe)
WMO has initiated RCC designation in 2009, and has been pursuing their establishment across the world. The status of WMO’s RCC implementation (including the various governance models in use) in WMO Regional Associations II (presented by Mr R. Yamada, WMO) and VI (presented by Mr S. Rösner, DWD, Germany) was briefly reviewed, with a focus on lessons learned and on how these experiences could apply (or not) to planning an Arctic RCC, given the challenges in scope, scale and geo-political complexity. Some of the experiences gained, particularly in the RA VI (RCC-Network), have been recognized to be very helpful in framing both the national commitments and multilateral coordination required. The workshop noted that, to date, there have been no trans-regional RCCs established (i.e. RCCs that will function across more than one of the WMO Regional Association domains), though a provision to designate such RCC does exist in the GDPFS criteria.
[bookmark: _Toc453088619]4.4	Climate Outlook Forums (COFs) and their linkages to RCCs
WMO has been actively promoting the development and implementation of Regional/National Climate Outlook Forums (RCOFs/NCOFs) around the world. RCOFs and NCOFs depend on Long-range Forecast (LRF) products produced through the WMO Global Data Processing and Forecasting System which includes GPCs and RCCs. Overviews of RCOFs in the WMO RA II  and RA VI were presented by Mr R. Yamada (WMO) and Mr E. Rodriguez (AEMET, Spain) respectively, including how they work in the light of RCC and GPC systems.
[bookmark: _Toc453088620]4.5	The role of the GPCLRF in Operational Sub-seasonal and Longer Time-Scale Predictions
WMO RCCs are mandated to deliver high-quality regional-scale products (primarily to NMHSs) by using data and products from GPCs and other global centres that benefit from national data, products, knowhow and feedback they receive from the NMHSs. Providing an overview of the GPCLRFs in supporting the relevant RCC functions, Dr B. Denis (MSC, Canada) noted that a PRCC presents a challenge to GPCLRFs to meet their requirements for long range sea-ice forecasts, and for climate prediction on various scales. In the mandatory RCC functions, LRF is defined as including from one month to two years, but skillful products at seasonal and longer scales for high latitudes may not be currently offered by GPCLRFs. It was noted that a Joint CBS/CCl Expert Team on Operational Predictions from Sub-seasonal to Longer-time Scales (ET-OPSLS), which guides and coordinates GPC-LRF operations, would consider the possibility of including new products, e.g., sea-ice forecasts, during its meeting scheduled for April, 2016.  It was also emphasized that the associated uncertainties need to be appropriately handled and communicated, with suitable linkages with the Polar Prediction Project (PPP) of WWRP.
[bookmark: _Toc453088621]4.6	The Global Framework for Climate Services
An overview of the Global Framework for Climate Services (GFCS) and its current status were presented by Mr F. Lucio (GFCS Office).  Polar Regions are among the target areas for a GFCS project funded by the Government of Canada to support the implementation of the climate cervices at regional and national scales. The success of the RCC/RCOF concept depends on the availability and sharing of the data which, in turn, increases the applicability and accuracy of the tools and capabilities that support ready, responsive, and resilient communities. In this respect World Meteorological Congress adopted Resolution 60 – WMO Policy on the International Exchange of Climate Data and Products to Support the Implementation of the GFCS. The need for seamless approach for both climate and hydrological services was emphasized. Approaches for the implementation of the GFCS at the national level include mechanisms such as National Frameworks for Climate Services (NFCS) and National Climate Outlook Forums (NCOF).  Both regional and national implementation aspects of the GFCS are being developed through projects funded by Environment Canada to assist vulnerable communities. In essence, the workshop noted that the GFCS is facilitated by the global-regional-national approach, and that the global capacities should support the development of regional expertise.
[bookmark: _Toc453088622]4.7	Global Cryosphere Watch
Dr B. Goodison (Canada) presented an overview of the Global Cryosphere Watch (GCW). GCW was initiated in 2007 with the mission to provide authoritative, understandable, and useable data, information, and analyses on the past, current and future state of the cryosphere to meet the needs of WMO Members and partners in delivering services to users, the media, public, decision and policy makers. Cg-17 decided to mainstream and implement GCW in WMO Programmes as a cross-cutting activity.  In terms of contribution to implementation of Arctic PRCC, GCW will ensure a comprehensive, coordinated and sustainable system of observations and information to allow for a more complete understanding of the cryosphere and to contribute to the improved observations, research and services. GCW surface network – CryoNet – will support the mandatory as well as highly recommended functions of RCCs. 
[bookmark: _Toc453088623]4.8	Open Discussion
The participants agreed that the Arctic should be the immediate focus for PRCC implementation, and several suggestions have been made that are important for progressing towards Arctic PRCC-Network designation.  These include:

· Defining highly recommended functions in addition to mandatory for an Arctic PRCC-Network;
· Determining elements to be produced; identifying cryospheric elements to be included; 
· Role for satellite or merged/blended products;
· Defining spatial and temporal domains;
· Data policy and access to data;
· Determining users’ needs beyond NMHSs, e.g., indigenous people;
· Engaging organizations outside WMO, particularly multidisciplinary communities active in the Arctic (e.g., International Permafrost Association);
· Identify gaps that would hinder development of operational LRF products.
[bookmark: _Toc453088624]5.	Recent activities undertaken by EC-PHORS
[bookmark: _Toc453088625]5.1	The Services White Paper of EC-PHORS
The EC-PHORS Services White Paper[footnoteRef:2], presented by Dr A. Devaris (NOAA, USA), brings focus to the spectrum of service requirements and gaps by framing them around specific user groups.  The purpose of the White Paper is to define and validate the needs and opportunities for improving weather, ice, water, and climate services in the Polar Regions. The White Paper focused on regional drivers, existing services and research needs for Arctic, Antarctic and the Third Pole/High Mountains Regions. EC-PHORS Services Task Team used the WMO Service Delivery Progress Model to identify potential best practices and actions to improve service delivery among the NMHSs, drawing attention on how this complements the WMO RCC model and particularly those functions that are mandatory for RCC designation. The RCC concept was identified as a best practice and Polar or Pan-Arctic RCC would represent advancement in service delivery for this region. This workshop gives an opportunity to design Polar RCC framework to meet user needs, align with the WMO Strategic Plan, and advance on the holistic vision of the GIPPS.  In this context, the potential support from the International Ice Charting Working Group (IICWG) to PRCC operations, and also the need to include sea-ice forecasting on climate time scales, which is very important for decision making particularly in the shipping sector, were highlighted.  It is also important to understand the critical needs for specific products (e.g., September minimum coverage).  For indigenous communities, the near-shore and fast ice may be more important than in the Arctic Ocean.  As a general approach, it is important to be clear on the communities to be targeted. [2: http://www.wmo.int/pages/prog/wcp/wcasp/meetings/documents/EC-PHORS-STT-Services_WhitePaper_Nov2015.pdf ] 

[bookmark: _Toc453088626]5.2	Overview of the Survey of Members’ needs and capacities for PRCC services
As a part of preparation for this Scoping Workshop, a survey of WMO Members with polar interests on the needs and capacities for PRCC Services was conducted by the WMO Secretariat, with the anticipation that the outcomes of the survey will be used to help prepare for the scoping workshop, and will form an important basis for developing a suitable RCC implementation strategy for the Polar Regions. The answers for RCC mandatory and highly recommended functions were analyzed separately, and the key outcomes of the survey presented by Mr P. Hechler (WMO) to participants, mainly focusing on the mandatory functions. The overall conclusion was that there is a clear indication by Members on the requirements and the capacities for, and interests to perform mandatory functions and to contribute to PRCC operations. Some participants noted that the survey did not have a scope to include detailed information on the potential Member contributions to the PRCC operations.  Participants also noted the potential contributions by the GCW to provide some of the PRCC products, but exchange specifications may need to be updated to include near-real-time datasets.  It is also important to clearly define the time and space scales of the PRCC products.  Given that the capacity of an individual Member may not be sufficient to cover the entire Polar Region, PRCC can provide the conduit to consolidate and bring together all the available information and make it accessible in an operational setting.  It is also important to identify what aspects of the Member contributions need to be reoriented to meet RCC functionality, including user outreach.
[bookmark: _Toc453088627]6.	National Capabilities and Initiatives
National presentations, including a consolidated presentation from the Nordic countries, Denmark, Canada, Russian Federation and the USA reflected potential national contributions to an Arctic PRCC-Network and its resource implications (both human and financial), gaps that may exist in the required functions, existing collaborative projects which may be leveraged or expanded, and national priorities for engagement beyond the required RCC functions.  
[bookmark: _Toc453088628]6.1	Nordic Countries
Dr Hilppa Gregow (FMI, Finland) made a coordinated presentation on behalf of the Nordic countries (Denmark, Finland, Iceland, Norway and Sweden), which are already providing various services, products related to RCC functions, including climate data, monitoring, and LRF. They expressed interest in providing integrated contribution to all mandatory functions and beyond for their region. There might be a need to further develop, enlarge the geographical coverage of products and to extend temporal scale covering historical timescales. Services produced by ECMWF and the Copernicus Climate Change Service (C3S) could also potentially contribute to Arctic PRCC functions.  Some concerns, gaps have been identified, such as need to clarify the added value of PRCC, agreements of data sharing, defining main customers of PRCC, etc.
[bookmark: _Toc453088629]6.2	Denmark Perspectives relevant to Greenland
Denmark is strongly involved in Nordic collaboration, but some additional perspectives relevant to Greenland were provided by Dr Neils Larsen (DMI, Denmark). Though it is recognized that each nation in the Arctic region has a different approach towards climate services, there is a requirement for an open pan-Arctic source of underpinning data for climate monitoring, operational services, and climate projections. It is proposed that the Greenland Climate Data Hub (GCDH), a data centre for climate observations and projections, can serve as an underpinning facility for promotion of national climate services in the Arctic region, it being open, jointly coordinated and pan-Arctic. The strong basis in GCDH is formed by the very comprehensive (both historical and real-time) data collection provided by DMI, comprising time series from  selected locations since 1784, the entire collection of national weather observations collected since 1958, as well as  hourly update with real time data. Denmark expressed interest to form, host and operate the GCDH jointly with other partners, to serve as a one-stop resource, which will collect, host and provide access to all climate data measured in Greenland. It could be expanded as a pan-Arctic node for PRCC with the purpose to provide access to pan-Arctic data. 
[bookmark: _Toc453088630]6.3	Canada 
Dr Chantale Côté (MSC, Canada) provided the perspectives from Canada, including the national context, reflections upon the PRCC functions, existing projects and potential collaborations and possible Canadian contributions. Canada has wide-ranging capacities directly relevant to PRCC operations, not only the formally documented mandatory and highly recommended functions, but even beyond. Operational activities for LRF is one of strengths of Canada as a designated WMO GPCLRF. Currently there are numerous projects relevant to polar activities running in the region. Among those the North American Climate Services Partnership (NACSP) could be a potential conduit for collaborative arrangements required for PRCC, including through the North American Multi Model Ensemble (NMME), an experimental multi-model seasonal forecasting system consisting of coupled models from US modeling centers and Canada's CMC. A step-wise approach was suggested for PRCC establishment focussed on LRF functions, i.e. to start with existing products and gradually developing it further. Possible contribution from Canada to Arctic PRCC could comprise coordination of Polar Climate Outlook Forums (PCOFs) for summer and winter seasons, developing seamless (in terms of space and time) LRF products and services for climate and sea ice, based on an international operational multi-model system.
[bookmark: _Toc453088631]6.4	Russian Federation
Dr Vasily Smolyanitsky (ROSHYDRMET, Russian Federation) provided an overview of the national capabilities and initiatives of the Russian Federation.   The North Eurasia Regional Climate Center (NEACC), serves as a formally designated multi-functional WMO RCC within the RA II for the Commonwealth of Independent States (CIS) and also co-leads the LRF Node of RAVI RCC-Network (also formally designated by WMO) along with Meteo France. Thus. NEACC already performs all the mandatory functions over the region, including climate data, monitoring, seasonal forecasting, producing outlooks through North Eurasian COF (NEACOF).  Eurasian Arctic and Antarctic Climate Centre (EAACC) is proposed as a multifunctional node of Arctic RCC–Network, which will be implemented as a consortium of four national partners, namely Main Geophysical observatory (MGO), Russian Institute for Hydrometeorological Information – World Data Center (RIHMI-WDC), Hydrometcenter Moscow (HMC), with overall coordination by Arctic and Antarctic Research Institute (AARI). 
[bookmark: _Toc453088632]6.5 	United States of America
Dr Aimee Devaris (NOAA, USA) presented the US perspectives.  US is currently chairing Arctic council, which has two themes aimed at improving economic and living conditions for local communities in the Arctic: 1) Arctic Ocean safety and security (including sea ice), 2) understand and provide information on the impact of climate change in Arctic region. Implementation of Arctic PRCC is an good opportunity for the US and Canada to work closely. There may be several activities they could engage in, not necessarily focusing on mandatory functions. US covers monitoring, LRF aspects quite well from North American perspective, e.g. North American ice service, sea ice outlooks, consensus based climate outlooks, which will meet requirements of many user communities. Few of the highly recommended functions could also be covered by the US, e.g., in the area of climate prediction and projection. With respect to traditional knowledge, some parameters could also be included. US could contribute to some of elements of R&D functions jointly with other interested partners, including climate variability and change, impact and analysis. It would be useful to focus on impact forecast, providing information on what the outlook may mean to sectors in usable way.
[bookmark: _Toc453088633]6.6	Open Discussion
The participants considered the existing WMO RCC implementation in RAs II and VI, which provide examples of different models in the context of determining the possible structures for the PRCCs.  The participants also noted the importance of a suitable governance arrangement to ensure smooth and sustainable operation of the proposed PRCC.  In particular, the participants recognized the need to build on the implementation strategy adopted for RA VI RCC-Network, and its existing capacity to deliver RCC products and services.  It is considered essential to agree on a suitable structure to carry out the mandatory as well as highly recommended functions in a coordinated, comprehensive and sustainable manner.  The following are some key points that were highlighted during the open discussion:
· The national presentations indicate that most elements for PRCC functionality are in place, but issues remain in terms of (i) pan-Arctic coverage, (ii) feasibility of extending the product portfolio, (iii) offers of national contributions dedicated to specific sub-domains and (iv) consolidating and sharing of information across domains;
· Interested GPCLRFs may be encouraged to develop and provide more polar focused products, collaborative and consensus-based approach to prediction will be more useful, which can be facilitated by a PRCC/PCOF approach;
· Substantial capabilities exist for climate monitoring and prediction, but they need to be orchestrated in a tangible manner to generate regional products;
· Demand for permafrost information exists and is growing, and PRCC should place a special emphasis on permafrost;
· National entities may generate products for the sub-domains of their interest, but they should be harmonized for the larger domain of the polar regions;
· A unified portal is important to act as a one-stop shop for polar regional climate information;
· RA VI RCC-Network experience, particularly in terms of coordinating the different nodes an product dissemination, can be a good example for the proposed PRCC-Network;
· Importance of PPP in PRCC activities, particularly in verification and validation of products;
· Integration of satellite-based and in-situ data over the Arctic, particularly in data-sparse areas;
· Potential linkages with the C3S activities – exploring the possibility of a window for Arctic based products in C3S product portfolio;
· Need to elevate the issue of providing Arctic-focused products (e.g., sea ice) with WMO Technical Commissions;
· The Polar Space Task Group (PSTG) of EC-PHORS may consider contributing to PRCC operations;
· Data sharing is very important, and simple ways of operationalizing data exchange need to be explored;
· The Year of Polar Prediction (YOPP) offers potential opportunities for stakeholder engagement.
[bookmark: _Toc453088634]7.	PRCC and International Partnerships
[bookmark: _Toc453088635]7.1	Overview of the Arctic Council
Dr Lars Otto Reierson (AMAP) provided an overview of the Arctic Council, which is a high-level intergovernmental forum promoting cooperation among Arctic States on common Arctic issues including the environment and sustainable development. The Arctic Council includes formal outreach mechanisms with nationally recognized six indigenous groups beginning with the Permanent Participants to the Arctic Council. The policy framework for the Arctic under the Arctic Council will influence the decisions on a PRCC that encompasses three WMO regions and has global reach.  The Arctic-PRCC will need to consider the decisions of the Arctic Science Cooperation Task Force while addressing the Arctic’s unique environment and community service needs and the Council’s governance framework. Arctic Council’s  Arctic Monitoring and Assessment Programme (AMAP) provides reliable and sufficient information on the status of, and threats to, the Arctic environment, and provides scientific advice on actions to be taken in order to support Arctic governments in their efforts to take remedial and preventive actions relating to contaminants. The AMAP WG makes link between science and policy, it may also link with operational activities. 
[bookmark: _Toc453088636]7.2	The Global Integrated Polar Prediction System (GIPPS) and the Year of Polar Prediction (YOPP)
Dr Thomas Jung (AWI, Germany) provided an overview of the Global Integrated Polar Prediction System (GIPPS), which is a ten-year (2013-2022) effort that aggregates the efforts of the world’s NMHSs and research institutions to map weather, water and climate in these regions and provide an invaluable resource to be drawn upon by decision-makers. GIPPS is comprised of two inter-related initiatives, the Polar Prediction Project (PPP) under the World Weather Watch (WWW) and the Polar Climate Variability Initiative under the World Climate Research Programme (WCRP). The Year of Polar Prediction (YOPP) is a community initiative under the auspices of PPP for the period 2017-2019 centred on 2018 including an Intensive Observation Period. The YOPP PPP-SERA sub-group is responsible for outreach, communications, and stakeholder engagement which could benefit this enterprise.  It was noted that there are points of potential interaction between PRCC and YOPP for mutual engagement.  In particular, on sub-seasonal to seasonal time scales, PRCC can build on the YOPP outcomes and serve as its legacy.  User feedback through RCOFs and validating experimental products are some of the aspects to associate Arctic PRCC with YOPP in exploring the legacy aspects.
[bookmark: _Toc453088637]7.3	The International Polar Partnership Initiative
Dr David Grimes (President, WMO) introduced the International Polar Partnership Initiative (IPPI) Concept document, which is the product of the inter-agency Steering Group on a Long-Term Cooperative International Polar Initiative. The Steering Group sees opportunity to move forward to develop shared objectives and activities under a framework agreement.  There are synergies with the efforts of the Arctic Council through its Task Force on Science Cooperation. The IPPI is expected to facilitate cooperation, coordinate efforts and share resources in order to enhance our ability to understand the polar processes, to provide solid elements for their sustainable development and to provide effective responses to global change. The IPPI started from the idea to form a legacy of IPY to extend it to decade, though it was not very focused. It would persist as an initiative, better to align energies, interdisciplinary approach to have better results. 
[bookmark: _Toc453088638]7.4	Open Discussion on Governance Framework for an Arctic PRCC-Network and PCOF
The meeting reflected on the capabilities presented and existing collaborative mechanisms to begin to identify issues on the governance framework. In doing so, the meeting considered the vast geographic territory, the diversity of peoples and variations in climate that comprise the Arctic. There are several questions pertaining to PRCC governance that need to be addressed, such as: how to stay connected, how to reinforce each other, what is the better approach, what are the key components and what do we need to have in place in the earliest possible time frame. There was a suggestion to call a meeting of the interested NMHSs to determine who will be able to provide RCC services and prepare a matrix of hosts and functions/products and then follow up to obtain formal commitments from the respective PRs with WMO.  It is important to emphasize in this context that operational activities would need sustained commitment from the hosts.  It was also noted that the RCC users essentially comprise NMHSs according to current WMO designation procedures, which could be seen as a constraint as there are many other groups interested in PRCC products and services.  It is also recognized that there is existing capacity to undertake specialized services, but a more integrated and inter-operable picture and a community of contributors should emerge to take up the challenge.  WMO Secretariat was requested to help with concrete actions needed on the various steps required for PRCC establishment.  A demonstration phase with a limited scope, possibly in 2016, was also suggested.  A fairly long period of promoting integrating initiatives may be required to firmly establish the PRCC concept, but it needs to be addressed in a step-wise and well-planned manner.  In concluding the discussion, the Secretariat was requested assist with the mapping of the required RCC functionality and the national capabilities brought out at the meeting.  In this context, the following aspects were highlighted to be of importance:
1. Matrix of functions and offers of national contributions, to identify gaps;
2. Who is doing what, and what would be the measures of success;
3. Other communities at work in the Arctic, particularly non-traditional players (e.g., IICWG) and how permafrost/GCW could become part of the remit;
4. Further action, concrete steps, resource implications and long-term commitments and existing opportunities (e.g., interfacing with GCW, GIPPS);
5. Role of PRCCs in the regional aspects of the implementation of the GFCS.
[bookmark: _Toc453088639]8.	Incorporating Aboriginal Traditional Knowledge
This presentation, developed by Dr Richard Thoman (NOAA, USA) and Dominique Henri (Environment Canada), was delivered by Dr Henri via video link.  Indigenous people have permanent representation in Arctic Council, and it is important to engage these groups in PRCC activities, and recognize who are the groups to involve in RCC. These groups settled down in places convenient for their accessibility, and now they are more vulnerable to impacts of climate change, which is most dramatic and rapid in the Arctic. Indigenous communities considered being the most vulnerable, the impacts on indigenous societies include loss of hunting culture, declining food security, human health concerns, disrupted land transport, increased opportunities for marine shipping and resource development. Arctic Council defines Traditional Knowledge (TK) as a systematic way of thinking and knowing that is elaborated and applied to phenomena across biological, physical, cultural and linguistic systems. Traditional knowledge is collected through millennia, and it is important to keep in mind that including TK in projects may need additional resources both financial and human. Potential area of contribution from TK is weather/climate forecasting, TK may also contribute in terms of assessing and monitoring climate.  The following guiding principles were outlined for indigenous engagement and TK use in the proposed Arctic PRCC-Network:
1. Build and strengthen relationships with indigenous partners and stakeholders
· Collaborative and trustful working relationships as foundation for meaningful engagement
· Early engagement is a must; a long-term, ongoing process
· Engagement strategy must be adapted to cultural context
2. Assess and address the needs of indigenous data users
· Information needs of indigenous users may be different from what mainstream weather/climate forecasts can offer (e.g. weather/climate forecasts vs. environmental impacts)
· “Good vs. bad” weather/climate varies across cultures
3. Build on existing TK initiatives/networks
· Crucial step given that various TK projects/networks are already in place in the Arctic
· Key principle to address research/consultation fatigue among northern indigenous communities + limited local capacity
· Examples of existing projects: LEO Project, Sea Ice for Walrus
[bookmark: _Toc453088640]9.	Potential Mapping of National Capabilities for Arctic PRCC-Network
A preliminary matrix reflecting the existing national capabilities for providing RCC related functions (mandatory and beyond), as well as specific proposals for contributions to an Arctic-RCC-Network with focus on mandatory functions, was presented by Mr P. Hechler on behalf of WMO Secretariat, and was discussed at the meeting. 
All the countries represented in the workshop expressed clear indication of interest to contribute to Arctic PRCC activities. Denmark suggested serving as a Data Hub, and indicated that it would be possible to consider expanding this to the entire Arctic as a pan-Arctic data hub. The US may carry out main mandatory functions, however there will be a need to expand current services to the whole Arctic region. In regard to climate monitoring and training there is a need to fill in the gap, which could be feasible as there are training mechanisms that are institutionalised and could be used. Canada’s potential contribution could be taking leading role in terms of LRF, upon agreement with other countries. In terms of climate monitoring over Canada there is a good historical data base, and Polar data catalogue – one stop shop, which could be a good tool to get data for Arctic. In terms of training Canada would potentially contribute at least at national scale. For GPCLRFs and NMME Canada have done MME for sea ice concentration forecast over Canada region. This could be expanded to other regions with reasonable skill, if resources are available, and will be interested to lead in this aspect. Canada indicated also interest in contributing to some highly recommended functions, e.g. verification, R&D and climate change projections. Russian Federation and Nordic countries would be interested to provide integrated contribution to all mandatory functions (and even beyond) for geographic domain encompassing their territories.
[bookmark: _Toc453088641]10.	Break-out Sessions
Break-out discussions were conducted in three groups: 
(a) Observations, data management, and international exchange of data;
(b) Liaison with the research community; and
(c) Services and service delivery
The purpose was to share views on opportunities and challenges in developing a collaborative framework under an Arctic PRCC and build strategies for outreach with relevant organizations, WMO constituent bodies and other stakeholders. For each group an expert was selected to lead discussions and a rapporteur who reported at the plenary session on findings and recommendations from the group discussions, which are synthesized below. 
[bookmark: _Toc453088642]10.1	Observations, Data Management, and International Exchange of Data
· Framework: Build on existing data access capabilities, consider sustainability, usability, etc. The value added is having seamless maps/data products of relevant information based on multiple data sources;
· For observational network and observations-based products, consider using the Data Node of RA VI RCC-Network, European Climate Assessment and Dataset (ECA&D), Greenland Climate Data Hub, and possibly others. Integrate as appropriate (e.g., functions/geographic, etc.);
· As a starting point, from RA VI RCC-Network monitoring products, identify data assets relevant to the Arctic, identify other available foundational datasets needed (e.g., satellite data now available or emerging, etc.), identify data/function gaps and user needs;
· Implementation: Access to observational data is important. Discussion needed regarding level of participation/capabilities, data access/sharing/standards, permissions to use data for non-commercial purposes, cost to operate and grow RCC if applicable, tailor plan and time table, etc. Limited number of Arctic countries might facilitate this discussion.
[bookmark: _Toc453088643]10.2	Liaison with the research community
· Research products important elements of PRCC. PRCC-relevant research products abundant, but scattered across data agencies and leaders. (e.g., ESA Climate Change Initiative 2012-18);
· PRCC to focus on a number of well-defined ECVs from GCOS inventory; one purpose to ”rescue” existing data;
· Policy for open data important. Peer-reviewed literature is important means for scientists for recognition and, ease submission to data archives;
· Arctic Council task force on scientific cooperation can facilitate cooperation;
· Science can contribute to model improvement in PRCC-relevant aspects (e.g., permafrost, icebergs)
· PRCC services should not do long-term modelling, but ECV’s could to a large degree be based on modelling assimilating observations
· Additional focus point for PRCC: extreme events, seamless products – pan-Arctic
· Important near-term task: ”Arctic Report Card[footnoteRef:3]” – like activity [3:  http://www.arctic.noaa.gov/reportcard/ ] 

[bookmark: _Toc453088644]10.3	Services and service delivery
· Partnerships to be pursued: WMO-IOC (RCCs, Technical Commissions, Programmes, Regional Associations, WMO-IOC Marine Climate Data System, GCW, GAW, etc.), Arctic Council, IICWG, NSIDC, Arctic ROOS, EUMETSAT, Copernicus, MyOcean, etc.);
· User needs for Arctic PRCC: 
· “National Strategies” – priorities placed upon stewardship, responsible resource development, international collaboration
· Economic drivers: natural resources, tourism, transportation;
· Ecosystem changes: permafrost degradation, increasing runoff, coastal erosion, reduced ice thickness;
· Arctic Populations/communities commonly distributed along or dependent on coastal waterways and river systems for access and subsistence;
· Arctic PRCC Target Users: NMHSs, Arctic Council,  Federal Stakeholders – local governments, Global Users, Partners, Scientific Consortia, etc.;
· Potential value additions: Covering unique polar regional elements, bringing unified and harmonized view to core services, upscaling/downscaling capabilities, avoiding contradictions from various sources, sharing information/common data base, addressing more requirements, reducing costs to individual service provider, considering national concerns and feedback, creating common wealth of knowledge;
· Arctic PRCC geographic domains: defined by elements, identified by Arctic Council, permafrost/glaciers/sea, ice extent, Indigenous People;
· Parameters of interest:
· Cryosphere – Sea and Freshwater Ice, Snow Cover, Glaciers, Ice Caps, and Ice Sheets, Permafrost
· Atmosphere – SLP, Ta, precipitation, Storminess, winds, atmospheric circulation patterns
· Polar oceanography – Water temperature, Salinity, Sea level, Waves, River runoffs
· Land issues – Coastal and river erosion, Fresh water runoffs
· Sea ice to be an integral part of the products to be covered under the PRCC functions, both mandatory and highly recommended;
· Service delivery through monthly/quarterly bulletins of the PRCC-Network, PCOFs, portals including gateways to individual service providers (leveraging WIS and CSIS mechanisms), seamless suite of products (monitoring/prediction/projection).
[bookmark: _Toc453088645]11.	Plans for the Antarctica and the Hindu-Kush Himalayas/Karakoram (Third Pole)
[bookmark: _Toc453088646]11.1	Antarctica
Dr Steve Colwell (British Antarctic Survey) made a video presentation on the PRCC-relevant aspects of the Antarctica, briefing the participants on meteorological observations, archiving and monitoring of Antractic data and current forecasting products available for Antarctica.  AntON is the Antarctic Observing Network, including manual as well as automatic weather stations that are currently in operation in Antarctica. It is updated on a regular basis when new details about stations are received like a new AWS installations, removals or failures. A subset of AntON makes up the Antarctic GSN. The British Antarctic Survey carries out the GCOS monitoring for Antarctica and is also a DCPC for Antarctica. Different national operators use different weather forecast products in Antarctica, but one freely available forecast product that is widely used is the Antarctic Mesoscale Prediction System (AMPS), which provides customized NWP support for Antarctic forecasters using the Weather Research and Forecasting Model (WRF) tuned for the Antarctic environment.  Real-time forecasts under AMPS have been available since October 2000.
[bookmark: _Toc453088647]11.2	Third Pole
Dr R. Kolli (WMO) briefed the participants on the activities carried out by WMO under the Canadian-funded Programme on GFCS Implementation on regional and national scales, one of the focus areas of which is the initiation of a process for the establishment of climate service delivery for the Third Pole Region (incl. Himalaya and Tibetan Plateau). In the frame of the project, a “Regional Stakeholder Consultation on Climate Services for the Third Pole Region” is being organized in Jaipur, India, from 9-11 March 2016. It will bring together a number of stakeholders from the HKH encompassing the relevant government ministries including the NMHSs, UN bodies, IGOs, NGOs, private sector, academia, and other members of civil society. The discussions will focus on the capacities and requirements of operational communities engaged in climate services as well the requirements of the various user communities of climate information.  In particular, the consultation will address climate information requirements in the GFCS priority sectors of food security, water, health, disaster risk reduction, and energy. Given the fact that nations live in highly vulnerable regions, the establishment of an RCC for the Third Pole will be of high importance. Therefore the role of RCCs in the way forward to implement GFCS in the Third Pole region will be discussed in the regional consultation.
[bookmark: _Toc453088648]12.	Outcomes, Recommendations and Action Plan
The meeting supported the implementation of the RCC concept in the polar regions including the Third Pole, and noted with appreciation the offers by Members having interests in the Arctic to undertake RCC responsibilities.  As an overarching strategy, the meeting agreed to pursue a network-based approach in the Arctic, with the RCC functionalities distributed among the various host institutions committed to RCC implementation. The meeting reflected on the opportunities and challenges, as well as possible approaches and specific issues to be considered in the process of establishment of proposed Arctic PRCC-Network, considering gaps and synergies for collaboration in the context of the Polar “component” of Regional Associations II, IV and VI, and based on national commitments to determine a suite of potential products that may be of particular interest to the users in this region. Summarizing the presentations and discussions several recommendations have been made, in particular it was agreed:
 
· To apply a flexible approach in defining potential functions of Arctic PRCC-Network (mandatory, highly recommended and beyond), and to ensure continuity, and sustainability for provision of these functions/services. It may not necessarily have routine services as described in the GDPFS Manual; sometimes uniquely defined non-traditional products and services, products could be useful. 

· To include non-traditional products/services, specific variables in the portfolio of Arctic PRCC-Network, e.g. sea ice, permafrost, iceberg, hydrology products etc. considering the possibility of using remote sensing, satellite data and products.  Activities of the International Ice Charting Working Group (IICWG), which provides annual status report on the level of sea ice services involving all concerned countries, could bring strong scientific focus on ice conditions; 

· To establish mechanisms of involving stakeholders and collecting their feedback, e.g. through well-coordinated Polar Regional Climate Outlook Forums (RCOF) either for the entire region (pan-Arctic), or at sub-regional scale. Along with the RCOFs Sector Focused User Forums could assure close interaction between producers and specific users in Arctic region to help understanding how RCC may meet users’ needs;

· To consider the requirements of the major regional users and interests of stakeholders in Polar Regions. There are also different communities, who are interested in specific products, there is a need to reach these communities and identify their needs;

· To explicitly define the technical capacities and mechanisms required to get the access to information, e.g. through WIS, centres such as GPCs, global information centres, Data centres and other specialized centres, considering also technical capacities (communication, IT) available in different parts of the region, in order to ensure that every member may access and get needed products, or operational services provided in result of collaborative efforts; 
[bookmark: _Toc453088649]12.1	National Capabilities and Proposals
In terms of the potential structure of Arctic PRCC-Network, two possible approaches have been identified: 

· An RCC network with geographic focus on specific subregions in Arctic that national governments of Russian Federation, Norway, Canada may take the leadership. In this case it would be important that these three countries work together in order to smooth the boundaries and ensure continuity of harmonized information. 

· RA VI RCC-Network arrangements in Europe could serve as a model, and countries with strong capabilities in mandatory functions could take over specific functions having also other contributors. 

In the national presentations countries expressed interests in contributing to Arctic PRCC-Network. The meeting agreed initially to focus on mandatory functions, and contributing partners have been identified, particularly for:

· Long range forecasting (LRF): Canada would contribute to LRF node Arctic PRCC-Network coordinating RCOFs (PCOFs for summer and winter seasons), and developing seamless LRF products and services for climate and sea ice;
· Climate Monitoring (CM): There is a good historical database over Canada, and Polar data catalogue as a one-stop shop could be a good tool to get data for climate monitoring over Arctic; Norway also proposed a distributed data management to link GCW and YOPP
· Climate Data (CD): Denmark expressed interest in serving as a Greenlandic Climate Data Hub (GCDH) to collect, host and provide access to all climate data measured in Greenland, which could be expanded as a pan-Arctic node for PRCC-Network to provide access to pan-Arctic data.
In addition to the above:
· Nordic countries (Denmark, Finland, Iceland, Norway and Sweden) provide various services, products related to RCC functions, including climate data, monitoring, and LRF, and would be interested in providing integrated contribution for their region to all mandatory functions and even beyond.
· Russian Federation proposed that Eurasian Arctic and Antarctic Climate Centre (EAACC) will serve as a multifunctional node of Arctic RCC – network, which will be implemented by several national partners, Main Geophysical observatory (MGO), Russian Institute for Hydrometeorological information – World Data Center (RIHMI-WDC), Hydrometcenter Moscow (HMC), with overall coordination by Arctic and Antarctic Research Institute (AARI).
· United States could contribute to some of elements of R&D functions jointly with other interested partners, including climate variability and change, impact and analysis. It would be useful to focus on impact forecast, providing information on what the outlook may mean to sectors in usable way.
Furthermore it was highlighted that future Arctic PRCC-Network would be not a consortium of several centres belonging only to countries in polar region, but will involve also other countries that have interests in Polar Regions (e.g., Italy, China). 
The role of other regional partners, communities, with non-traditional players, e.g., IICWG, GCW, as well as liaison with research community through the WCRP, engaging Traditional Knowledge and local communities, should be made more explicit, considering the potential value these will bring to PRCC. RCCs/RCC-Networks already in place in RA II and RA VI – could be also of value for PRCC contributing to their products and services.
[bookmark: _Toc453088650]12.2	Action Plan 
The workshop agreed on the next steps to implement the Arctic PRCC-Network:
· Seek formal endorsement of the implementation approach from RAs II, IV and VI as well as EC-PHORS;
· Follow a well-planned timeline towards an implementation plan;
· Seek formal expression of intent of Members to contribute to an Arctic PRCC-Network;
· Specify products/services for Arctic PRCC-Network both mandatory and highly-recommended;
· Compile information on Focal Point, Product/Service, Producer, Areal coverage, time of issuance, URL/access point, etc.
· Document Methodology, spatial resolution, temporal resolution, Quality indicators/Validation, References
· Draft an Arctic PRCC-Network Implementation Plan (including identifying Node leads and consortia, Arctic PRCC-Network Web Portal, open vs restricted product access etc.);
· Seek commitment of contributing Members and start demonstration (follow WMO RCC designation process in consultation with CCl, CBS and Secretariat)

The workshop participants also agreed on the outline for a Concept Paper on the Implementation Plan for Arctic PRCC-Network that will consist of:
· Governance (part of it will be informed by the descriptions of the core functions);
· Available WMO products and how to manage them in a cost-effective manner in the PRCC context;
· Products important for the stakeholders, even beyond the defined RCC products
· A range of options for implementation;
· Existing capacities/capabilities;
· Other partners to be brought in;
· Outreach/communication to gauge the level of interest in the PRCC concept;
· Capture the issues and outcomes of the PRCC Scoping Workshop.

The following immediate actions with timelines agreed at the workshop:

1. Seek GPC inputs for PRCC operations in the LRF function (including through engagement with PTCs/PRAs) – starting with PTC/PRA meeting in January 2016
2. Provide national contributions (countries represented in EC-PHORS) to the Secretariat, Specifying products/services for Arctic-RCC-Network, as well as areal coverage, temporal scale, their specific contributions, capabilities, and commitments in concrete terms; involving also other potential contributors (by mid February 2016) – Formal letter from WMO with a template to be sent 
3. Secretariat to consolidate these inputs and elaborate the first draft of the Concept Paper, based on the national contributions (by mid-March 2016)
4. Share the initial draft with EC-PHORS members, workshop participants and other interested PRs, including perspectives of potential non-NMHS contributors with help from EC-PHORS (mid May 2016)
5. Engage with the EC-PHORS STT to further elaborate the draft Concept Paper
6. Introduce the Concept Paper at the WMO Executive Council and seek guidance (June, 2016) 
7. Develop an Arctic-RCC-Network Implementation Plan with contributions from experts (by September 2016) 
8. Seek formal commitment of contributing countries and start a demonstration (follow WMO RCC Designation Process) (early 2017)
[bookmark: _Toc453088651]13.	Closure
The meeting was closed in the afternoon of 19 November 2015 by Dr David Grimes, President of WMO, with appreciation of the contributions by the participants, support by the Secretariat, and acknowledging the funding support provided by Environment Canada through Programme of Implementing the GFCS on Regional and National Scales. 


[bookmark: _Toc453088652]Annex 1: Annotated Agenda and Work Plan
Context: This Scoping Workshop is designed to facilitate the engagement of the user, research, and operational communities to take preliminary steps toward the development an Arctic Polar Regional Climate Centre (PRCC) or network thereof as a legacy of the International Polar Year (IPY). The workshop will explore the rationale to establish a PRCC-Arctic and the opportunities and challenges relating to polar climate monitoring, service delivery and the underpinning data inputs. It builds upon the WMO-WCRP IPY Workshop on CLIPS in Polar Regions  held in St. Petersburg, Russian Federation from  8-11 September 2008 and, more recently, the  “Survey of Members on needs and capacities for Polar RCC services” conducted in February-March 2015 which identified potential priority functions of PRCCs.  Recommendations from the workshop will focus on improvements in the framework for climate services across the Arctic Polar Region. The workshop will explore the potential for an Arctic Polar Regional Climate Outlook Forum and modalities for promoting the PRCC concept for Antarctica and the Hindu-Kush Himalayas Karakoram (Third Pole) region. Relevant documents will be made available at:
https://www.wmo.int/pages/prog/wcp/wcasp/meetings/PRCC_Scoping_Workshop2015.html
DAY 1: TUESDAY, 17 November

Focus for Day 1: The meeting will be provided with an overview of the RCC mandatory and highly recommended functions, review formal procedures for WMO designation and be provided with an overview of the GFCS. The outcomes of the “Survey of Members on needs and capacities for Polar RCC services” will be considered.  Existing RCC approaches will be discussed in light of the different nature of a Polar RCC which would encompass three regions (RA II, IV and VI), a large geographic territory and unique climate zones and user requirements. The Workshop will review the existing capabilities for RCC-relevant products and services within Global Producing Centres for Long Range Forecasts and discuss potential contributions of the Global Cryosphere Watch (GCW).  Preliminary discussions on national capabilities and initiatives will close the day’s session. 

09:00 – 09:15 		
Opening address
Chair - David Grimes, President of WMO and Co-Chair of the WMO Executive Council Panel of Experts on Polar and High Mountain Observations, Research and Services (EC-PHORS).

09:15 – 09:30	
1.	Organization of the Session

1.1	Adoption of the Agenda 
1.2 	Overview of objectives
1.3 	Working arrangements

2. 	Existing WMO systems, processes and structures of relevance to an Arctic- 
	Polar RCC  

09:30 – 09:45
2.1	Mandatory and recommended functions of WMO RCCs 
Rupa Kumar Kolli (rkolli@wmo.int), WMO Secretariat

Existing WMO Regional Climate Centres (RCCs) are centres of excellence that operationally generate regionally-focused high-resolution products. Through a set of mandatory and highly recommended functions, they cover the domains of long-range forecasting (LRF), climate monitoring, data services, training and capacity development. The functions of a RCC can be performed by a multifunctional centre or by a group of centres working as nodes of a network. RCCs aim at strengthening collaboration among NMHS as well as enhancing service delivery in a given region. The relevant designation criteria are part of the WMO Technical Regulations and described at https://www.wmo.int/pages/prog/wcp/wcasp/RCCs.html

09:45 – 10:00
2.2 	Outcomes of the WMO-WCRP-IPY Workshop on CLIPS in Polar Regions: 	Climate Product Generation, User Liaison and Training, St Petersburg, 	Russian Federation, 8-11 September 2008
Rupa Kumar Kolli (rkolli@wmo.int), WMO Secretariat

The outcomes and recommendations of the WMO-WCRP 2008 workshop will be presented, along with the status of action on the recommendations. 

10:00 – 10:15
2.3 	Status of implementation of WMO RCCs
RA II: Ryuji Yamada (RYamada@wmo.int) & 
RA VI: Stefan Rösner (stefan.roesner@dwd.de) 

WMO is establishing RCCs across the world, but to date, there have been no trans-regional RCCs established (i.e. RCCs that will function across more than one of the WMO Regional Association areas). The status of WMO’s RCC implementation (including the various governance models in use) will be briefly reviewed, with a focus on lessons learned and on how these experiences could apply (or not) to planning an Arctic RCC, given the challenges in scope, scale and geo-political complexity. Some of the experiences gained will nevertheless be helpful in framing both the national commitments and multilateral coordination required. The workshop may wish to discuss the current product range of existing RCCs (in the mandatory category) and whether these would be sufficient for Arctic latitudes. 

10:15 – 10:30
2.4	Climate Outlook Forums (COFs) and their linkages to RCCs
RA II: Ryuji Yamada (RYamada@wmo.int) & 
RA VI: Ernesto Rodriguez (erodriguezc@aemet.es) 

WMO guides the development and implementation, within countries and regions, of Climate Outlook Forums (COFs). Regional and national COFs (RCOFs and NCOFs) depend on Long-range Forecast (LRF) products from the WMO Global Data Processing and Forecasting System which includes GPCs and RCCs. An overview of COFs and how they work in the light of RCC and GPC systems will be presented.

10:30 – 10:45
2.5	The role of the GPCLRFs in Operational Sub-seasonal and Longer Time-Scale 	Projections  
Bertrand Denis (Bertrand.Denis@ec.gc.ca) 

WMO RCCs are mandated to deliver high-quality regional-scale products (primarily to NMHSs) by using data and products from GPCLRFs and other global centres that benefit from national data, products, know-how and feedback they receive from the NMHSs. A Polar RCC presents the challenge to GPCLRFs to answer to requests from a Polar RCC for long range sea-ice forecasts, and for climate prediction on various scales (in the mandatory RCC functions, LRF is defined as including from one month to two years, but skillful products at seasonal and longer scales for high latitudes may not be currently offered by GPCLRFs).

10:45 – 11:15	
Group Photo & Health Break

11:15 – 11:35  	
2.6 	The Global Framework for Climate Services 
Filipe Lucio (flucio@wmo.int), GFCS Office

The success of the Polar RCC / RCOF concept hinges on the availability and sharing of the data which, in turn, increases the applicability and accuracy of the tools and capabilities that support ready, responsive, and resilient communities. WMO Congress adopted Resolution 60 – WMO Policy on the International Exchange of Climate Data and Products to Support the Implementation of the GFCS. It is, therefore, important to consider the synergies between the development of the Arctic PRCC concept in light of these data exchange agreements and how that relates to the broader goals of the GFCS.

11:35 – 12:00
2.7 	Global Cryosphere Watch 
Barry Goodison (barrygo@rogers.com)

The PRCC will need to consider how it interfaces with the GCW Steering Group and the GCW Planning Office in WMO.  A number of initial products, such as “snow anomaly trackers” for snow water equivalent, are available on the GCW website that could be used by the PRCCs. GCW website; http://globalcryospherewatch.org/  

12:00 – 12:30
Open Discussion on existing WMO systems and structures

12:30 – 13:30
Lunch

3.	Recent activities undertaken by the WMO EC Panel of Experts on Polar and 	High Mountain Observations, Research and Services (EC-PHORS)
	
13:30 – 14:00
3.1	The Services White Paper of EC-PHORS 
Aimee Devaris (aimee.devaris@noaa.gov)

The EC-PHORS Services White Paper brings focus to the spectrum of service requirements and gaps by framing them around specific user groups.  The general characterization of services is in the context of the WMO Service Delivery Progress Model approved by Congress drawing attention to how this complements the WMO RCC model and particularly those functions that are mandatory for RCC designation. 

14:00 – 14:30
Open Discussion on Services White Paper

14:30 – 15:00
3.2 	Overview of the Survey of Members’ needs and capacities for Polar 		RCC services 
Peer Hechler (phechler@wmo.int), WMO Secretariat

The survey was designed to determine the scope of, and the readiness of Member states to provide regional climate information and services. The findings of the survey are available at the aforementioned workshop website. 

15:00 – 15:30
Open Discussion on PRCC Survey Results

15:30 – 16:00
Health Break

4	National Capabilities and Initiatives

This time is reserved for workshop participants to present their national perspectives.  Presenters may wish to consider, in their presentation, how they may contribute to an Arctic PRCC and its resource implications (both human and financial); gaps that may exist in the required functions; existing collaborative projects which may be leveraged or expanded; and national priorities for engagement beyond the required RCC functions.  The session would benefit from a reflection on existing RCC governance structures in order to stimulate preliminary discussions on what might constitute potential models for the PRCC – Arctic. 

16:00 – 17:30
4.1	Presentations on National Perspectives (about 15 minutes each)

· Hilppa.Gregow (hilppa.gregow@fmi.fi): Nordic coordinated presentation (Denmark, Finland, Iceland, Norway and Sweden)
· Neils Larson (nl@dmi.dk):  Denmark Perspectives relevant to Greenland
· Chantale Cote (chantale.cote@canada.ca): Canada
· Vasily Smolyanitsky (vms@aari.aq): Russian Federation
· Aimee Devaris (aimee.devaris@noaa.gov): United States of America

17:30 – 17:45
Wrap-up Day 1 and Setting the Stage for Day 2

The session would benefit from a reflection on existing RCC governance structures in order to stimulate preliminary discussions on what might constitute potential models for the PRCC – Arctic on Day 2. 

DAY 2: WEDNESDAY, 18 November

Focus for Day 2: the second day will begin by reflecting on opportunities and challenges based on national commitments to determine a suite of potential products that may be of particular interest to the users in this region as introduced on the first day. The meeting will consider the PRCC relationship to the various active affiliations and stakeholders in the Arctic.  It will map requirements against existing products and services and the modalities by which the PRCC would support national products and service delivery mechanisms. 

4.	National capabilities and Initiatives (Cont’d)

09:00 – 10:45 
Open Discussion

Reflecting on the discussions that ended Day 1, the meeting may wish to consider gaps and synergies for collaboration in the context of the Polar “component” of Regional Association II, IV and VI. It may also consider the demand for non-traditional products and services beyond, for example, the marine community such as those related to ecosystem management or vulnerability assessments. 

10:45 – 11:00
Health Break

5. 	PRCC and International Partnerships

There are numerous partner affiliations active in the Arctic including, inter alia,  WMO, GEO, Arctic Council bodies (AMAP, PAME, SAON etc.), non-governmental bodies (IASC, IACS, APECS, AECO) and other targeted groups such as the IICWG.  The Global Integrated Polar Prediction System (GIPPS) and the Year of Polar Prediction (YOPP) and the status of International Polar Partnership Initiative will also be discussed. 
	
11:00 – 11:20
5.1	Overview of the Arctic Council
Lars Otto Reierson (lars-otto.reiersen@amap.no)

The Arctic Council is a high level intergovernmental forum which promotes cooperation among Arctic States on common Arctic issues including the environment and sustainable development. The Arctic Council includes formal outreach mechanisms with nationally recognized indigenous groups beginning with the Permanent Participants to the Arctic Council. The policy framework for the Arctic under the Arctic Council will influence our decisions on a PRCC that encompasses three WMO regions and has global reach.  The Arctic-PRCC will need to consider the decisions of the Arctic Science Cooperation Task Force while addressing the Arctic’s unique environment and community service needs and the Council’s governance framework. 

11:20 – 11:40
5.2 	The Global Integrated Polar Prediction System (GIPPS) and the Year of Polar Prediction (YOPP) 
Thomas Jung (Thomas.Jung@awi.de)

The Global Integrated Polar Prediction System (GIPPS - 2013-2022) is a ten year effort that aggregates the efforts of the world’s NMHSs and research institutions to map weather, water and climate in these regions and provide an invaluable resource to be drawn upon by decision-makers. GIPPS is comprised of two inter-related initiatives, the Polar prediction Project under the World Weather Watch and the Polar Climate Variability Initiative under the World Climate Research programme. The Year of Polar Prediction (YOPP) is a community initiative under the auspices of the WMO/WWRP Polar Prediction Project (PPP) for the period 2017 – 2019 centred on 2018 including an Intensive Observation Period. The YOPP PPP-SERA sub-group is responsible for outreach, communications, and stakeholder engagement which could benefit this enterprise.  

11:40 – 12:00
5.3	The International Polar Partnership Initiative 
David Grimes, Chair

The IPPI Concept document is the product of the interagency Steering Group on a Long-Term Cooperative International Polar Initiative. The Steering Group sees opportunity to move forward to develop shared objectives and activities under a framework agreement.  There are synergies with the efforts of the Arctic Council through its Task Force on Science Cooperation.

12:00 – 12:30
5.4	Open Discussion on Governance Framework for a PRCC-Arctic and Polar Climate Outlook Forum
Lead: David Grimes, Chair

The meeting will engage in first reflections on the capabilities presented and existing collaborative mechanisms to begin to identify issues on the governance framework. In doing so, the meeting should consider the vast geographic territory, the diversity of peoples and variations in climate that comprise the Arctic.

12:30 – 13:30
Lunch

6.	Incorporating Aboriginal Traditional Knowledge (ATK) 

13:30 – 14:15
Richard Thoman (Richard.Thoman@noaa.gov) and 
Dominique Henri (Dominique.Henri@ec.gc.ca) (presented by Dominique via Webex)

The Arctic Council engages many observers, includes indigenous peoples as Permanent Participants and incorporates ATK / community-based programmes in fulfilling its mandate.  The meeting will be presented with best practices to take into consideration when engaging aboriginal communities and their traditional knowledge through, for example, Climate Outlook Forums at national or regional scale.

14:15 – 15:00
Open Discussion on ATK

15:00 – 15:30
Health Break

15:30 – 17:30
7. 	BREAK-OUT SESSIONS

Four break-out groups are proposed. The purpose is to share views on opportunities and challenges in developing a collaborative framework under an Arctic PRCC and build strategies for outreach with relevant organizations, WMO constituent bodies and other stakeholders. The workshop will select an expert to lead discussions and a rapporteur for each group.  The rapporteur will report their findings on day 3.

(a) Observations, data management and the international exchange of data;
(b) Liaison with the research community;
(c) Services and service delivery
(d) Governance and decision-making framework

17:30 – 17:45
Wrap-up and preparations for Day 3 

DAY 3: THURSDAY, 19 November

Focus for Day 3; the last day of the workshop will focus on identifying national and international entities that will consider participation in the Arctic PRCC-Network. Discussion on next steps will include a means to carry the momentum and to develop a coordination mechanism that considers existing or new governance structures.  The workshop may also consider a communication strategy to ensure stakeholders are aware and engaged in the development of the Arctic PRCC and potential for an Arctic Regional Climate Outlook Forum.  We will close the afternoon with initial thoughts on a framework for the Antarctic and the Hindu-Kush Himalayas Karakoram (Third Pole) region.  Given the unique nature of this RCC, the workshop may identify a number of issues that would warrant the attention of EC-PHORS and WMO Constituent Bodies.

09:00 – 10:45 

8. 	Recommendations and Work Plans from the Break-Out Sessions 
Break-out session rapporteurs (each 15 minutes + 5 minutes discussion)

09:00 – 09:20
(a)  Observations, data management and the international exchange of data;

09:20 – 09:40
(b)  Liaison with the research community;

09:40 – 10:00
(c)  Services and service delivery

10:00 – 10:20
(d)  Governance and decision-making framework

10:20 – 10:45
Open Discussion on Recommendations and Work Plans

10:45 – 11:00
Health Break

11:00 – 12:30	
9.	Discussion on the scale and scope of PRCC activities and the potential for an Arctic Polar Regional Climate Outlook Forum or Forums	
Lead: David Grimes, Chair

12:30 – 13:30
Lunch

13:30 – 14:30	

10. 	Plans for the Antarctic and the Hindu-Kush Himalayas Karakoram (Third Pole) 

13:30 – 13:45
Steve Colwell (src@bas.ac.uk) by Webex 

13:45 – 14:00
Rupa Kumar Kolli (rkolli@wmo.int), WMO Secretariat

The workshop will be presented with current products and services available to the regions and recent initiatives to facilitate stakeholder consultations.  Participants may wish to discuss key messages that would assist in socializing the concept of a PRCC for Antarctica with the Council of Managers of National Antarctic Programmes and with institutions in the Third Pole Region.  

14:00 – 14:30
Open Discussion on Plans for the Antarctic and the Third Pole

14:30 – 15:00
Health Break

15:00 – 17:00
11.	Future Scoping of an Arctic-PRCC
The meeting may wish to consider next steps including establishing working groups for, inter alia, product development and development of an implementation plan and a communications strategy.

11.1 	Continuing engagement of partner organizations, particularly the Arctic Council, and 
	other outreach activities;
11.2 	Working mechanisms with WMO Constituent bodies and programmes;
11.3 	Resource mobilization strategy and the possibility of co-producing and delivering
	services and products to users;
11.4 	Outstanding issues for Members, EC-PHORS, WMO Regional Associations, Technical Commissions and the Executive Council;
11.5 	Shared objectives at the technical level and next steps.
 
17:00 Closure and Farewell


Provisional Timetable

	
	Tuesday, 
17 November
	Wednesday, 
18 November
	Thursday, 
19 November

	A.M.
	1
2
	4 cont.
5
	8
9

	P.M.
	3
4
	6
7
	10
11



The meeting starts on Tuesday, 17 November at 9 a.m.
The meeting is expected to be closed on Thursday, 19 November at 5 p.m.
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