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[bookmark: _Toc453178355]1.	Introduction
Indigenous peoples and others who live and work at high latitudes are increasingly challenged by a wide range and variations of weather and climate. Over the past century temperatures in the Arctic have been assessed to have increased at almost twice the rate of the rest of the world leading to rapid changes in, inter alia, sea ice, snow cover and permafrost affecting traditional ways of life and existing infrastructure. These changes coupled with, inter alia, increased tourism and enhanced economic activity are resulting in a growing need for useful and targeted climate information in order to make effective decisions and mitigate risks to people, governments, businesses and the environment. An effective solution to this growing need is to develop a regionalized approach toward the development of improved climate products, information and services to support Members service delivery activities. This approach would aggregate skills and investments at the national level as well as provide a mechanism to share, coordinate, enhance and in some cases, harmonize products and services requested by relevant stakeholders. 
In this respect, early initiatives to promote the Climate Information and Prediction Services (CLIPS) concept in Polar Regions were taken in 2008 at the WMO/WCRP/IPY Polar CLIPS Workshop[footnoteRef:1], St. Petersburg, Russian Federation, where a Polar Climate Outlook Forum (PCOF), based on the successful Regional Climate Outlook Forum (RCOF) concept  being promoted by WMO in many regions around the world, was recognized as an effective mechanism to facilitate provision of climate information and sustained interaction between climate service providers and users/stakeholders within the Polar Regions.   The Fifteenth Session of the Commission for Climatology (CCl-XV, 2010) also noted the expressed interests of Members in working towards Regional Climate Centres (RCCs) for Polar Regions. [1:  http://www.wmo.int/pages/prog/wcp/wcasp/seriespubs/documents/WCASP78_TD1509.pdf ] 

The WMO Executive Council, at its 65th Session (EC-65, 2013)[footnoteRef:2] agreed that, through its Panel of Experts on Polar Observations, Research and Services (EC-PORS), the Global Cryosphere Watch (GCW), the Commission for Climatology (CCl), the Commission for Basic Systems (CBS) and the concerned Regional Associations should work in close cooperation to develop the Polar RCCs (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. Following the fifth session of EC-PORS in 2014, its Services Task Team (STT) began consultations on the implementation strategy for PRCCs. Hence, the WMO Executive Council Panel of Experts on Polar and High Mountain Observations, Research and Services (EC-PHORS), re-established by EC-67[footnoteRef:3] with an expanded responsibility, has been charged with fostering the establishment of Polar Regional Climate Centres for the Arctic, Antarctic, and high mountain regions of the world. It is intended to adapt the WMO RCC and RCOF concepts to serve, for the first time, users at high latitudes. A polar RCC will be unique, in that it will cut across, and require cooperation at many levels involving, for example, three WMO Regional Associations (II, IV and VI, for Asia, North America and Europe, respectively) for the Arctic.  At a side event organized during the Sixteenth Session of CCl (CCl-16, 2014), Members reiterated their interest in the Polar Regional Climate Centre (PRCC) concept, and strongly supported the proposal to convene a scoping workshop to determine the way forward. [2:  https://drive.google.com/file/d/0BwdvoC9AeWjUMEkzSFJJUDctRGc/view?usp=sharing ]  [3:  http://library.wmo.int/pmb_ged/wmo_1158_en.pdf ] 

The Seventeenth World Meteorological Congress (Cg‑17, 2015)[footnoteRef:4] agreed that Polar and High Mountain Regions become one of the seven WMO Priorities for the financial period 2016-2019, especially to “improve operational meteorological and hydrological monitoring, prediction and services in polar, high mountain regions and beyond”. Through the 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.  [4:  http://library.wmo.int/pmb_ged/wmo_1157_en.pdf ] 

The High Level Taskforce (HLT) on Global Framework for Climate Services (GFCS)[footnoteRef:5] identified RCCs among the implementation priorities for the GFCS, and it recommended strengthening of existing RCCs and establishing new RCCs where there is a clear need. While RCCs are mostly designed to serve specific WMO Regional Associations (RAs), the HLT-GFCS also saw the need for RCCs straddling multiple RAs, and cited their potential coverage of Arctic and Antarctic regions as good examples.  [5:  http://library.wmo.int/pmb_ged/wmo_1065_en.pdf ] 

[bookmark: _Toc453178356]2.	PRCC Scoping Workshop
Polar Regions are among the target areas for the GFCS project entitled “Programme for implementing GFCS at Regional and National Scales” funded by the Government of Canada to support the implementation of the climate services at regional and national scales. Under the auspices of this project, a Scoping Workshop on “Climate Services for Polar Regions:  Establishing Polar Regional Climate Centres – Towards Implementing an Arctic PRCC-Network” was held from 17-19 November, 2015 at WMO Headquarters in Geneva, Switzerland, with the engagement of the user, research, and operational communities to take preliminary steps toward the development an Arctic PRCC/Network. The objective of the workshop was to explore the rationale of establishing an Arctic PRCC/Network and the opportunities as well as to identify needs and challenges relating to polar climate monitoring, polar prediction, service delivery and the underpinning data inputs. 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 all showed a clear indication of interest and requirements in establishing Arctic PRCC/PRCC-Network as well as the availability of national capabilities and expertise in producing relevant products and services. The workshop helped initiate the mapping of national capabilities for the Arctic RCC-Network against the mandatory and highly-recommended functions of an RCC.  The workshop participants 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;
· Seek Global Producing Centres of Long Range Forecasts (GPCLRF) inputs for PRCC operations in the Long Range Forecasting (LRF) mandatory function;
· Seek formal expression of intent of Members with polar interests to provide national contributions 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
· Secretariat to consolidate these inputs and elaborate the first draft of a Concept Paper, based on the national contributions, and to compile information on Focal Point, Product/Service, Producer, Areal coverage, time of issuance, URL/access point, etc.
· 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;
· Engage with the EC-PHORS STT to further elaborate the draft Concept Paper;
· Introduce the Concept Paper at the WMO Executive Council session and seek guidance;
· Follow a well-planned timeline towards an implementation plan;
· Specify products/services for Arctic PRCC-Network both mandatory and highly-recommended;
· 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.
Following-up on the recommendations of the above Scoping Workshop and the related actions agreed, the WMO Secretariat formally contacted the Permanent Representatives with WMO of Members with polar interests, seeking formal expressions of intent to contribute to an Arctic PRCC-Network, and requesting to specify products/services for Arctic PRCC-Network both mandatory and highly-recommended functions that the Member countries would be in position to provide. This document describes the provisional structure and composition of the Arctic PRCC-Network, based on the outcomes of the Scoping Workshop and the information received from Member countries in response to the WMO formal communication.
[bookmark: _Toc453178357]3.	Survey of Members’ Needs and Capacities for PRCCs
As a part of the preparation for the Scoping Workshop, a survey of Members on the needs and capacities for Polar RCC Services was initiated by the WMO Secretariat. The survey questionnaire was disseminated in February 2015 to the Permanent Representatives of 22 countries represented on the Executive Council Panel of Experts on Polar and High Mountain Observations, Research and Services (EC-PHORS), namely, Argentina, Australia, Canada Chile, China, Denmark, Finland, France, Germany, Iceland, India, Italy, Netherland, New Zealand, Norway, Republic of Korea, Russian Federation, South Africa, Switzerland, Sweden, United Kingdom of Great Britain, and the United States of America. Around 70% of surveyed (17 countries, including all the eight member states of the Arctic Council) provided responses, which shows the high interest of countries in regional polar activities.  
The responses to this Survey provided a preliminary snapshot on the perspectives and expected contributions of the concerned countries, and prepared the ground for more specific discussions and negotiations around PRCC implementation.  The following are the key outcomes of the survey, pertaining to the mandatory functions of WMO RCCs:
· More than three-quarters of the responding countries indicated their interest in contributing to the listed functions within the framework of a PRCC;
· More than two-thirds of the responding countries indicated that they require a PRCC to perform or coordinate the listed functions;
· More than two-thirds of the responding countries indicated that they provide services or carry out research to enable services addressing the listed functions for Polar regions
Thus, the survey shows a clear indication by Members on requirements and the available capacities for, and strong interests to perform mandatory and also some of highly recommended functions, and to run an Arctic PRCC/Network. 
[bookmark: _Toc453178358]4.	RCC Concept and Relevance to the Arctic
WMO RCCs are centres of excellence that operationally generate regional climate products including climate monitoring and prediction in support of regional and national climate activities and thereby strengthen the capacity of WMO Members in a given region to deliver better climate services to national users. While all WMO RCCs are required to fulfill certain mandatory functions, the RCC concept includes flexibility to accommodate specific regional needs, capabilities and limitations. The concept also provides options to implement a single multi-functional entity or a distributed-function RCC-Network collaboratively implemented by a number of interested hosts. Under the RCC concept, service delivery to national clients remains in the purview of national institutions, and the RCC is essentially designed to assist with their mandate. CCl-XV provided a major thrust to the establishment of RCCs around the world. The joint CCl/CBS Expert Team on RCCs coordinates and guides the establishment and operation of RCCs worldwide in close liaison with the concerned RAs. 
Mandatory and highly-recommended functions of WMO RCCs and the relevant designation criteria are part of the WMO Technical Regulations[footnoteRef:6], as described at https://www.wmo.int/pages/prog/wcp/wcasp/RCCs.html.  Based on these criteria, the potential functions for establishment of Arctic PRCC/Network under consideration would be based on: [6:  Manual on the Global Data Processing and Forecasting System, Volume I (Global Aspects); https://www.wmo.int/pages/prog/www/DPFS/Manual/GDPFS-Manual.html ] 

[bookmark: _Toc453178359]4.1	Mandatory Functions:
· operational activities for long range forecasts (LRF);
· operational activities for climate monitoring;
· operational data services to support LRF and climate monitoring; and
· training in the use of operational RCC products and services.
[bookmark: _Toc453178360]4.2	Highly Recommended Functions:
· climate prediction and climate projection;
· non-operational data services;
· coordination functions;
· training and capacity development; and
· research and development.
The above generic functions allow PRCCs to facilitate, inter alia:
· strengthened collaboration among NMHSs on polar matters;
· specific regional products such as sub-seasonal forecasts because seasonal prediction skill may be currently low in the Polar Regions;
· development of sector-specific products; 
· stereographic projections including improved imagery (e.g., satellite); and
· activities for user engagement such as regional or national climate outlook forums, during which users of PRCC products can learn more about the products and potential use in decision making process.
The concept of WMO RCCs, in general, includes flexibility to accommodate specific regional climate service needs and limitations. Thus, through the survey conducted by the WMO Secretariat prior the Workshop in 2015, WMO Members who were surveyed expressed an interest in the Polar Regions to ascertain the activities, services and products Members would consider being mandatory and/or highly recommended functions of the new PRCCs. As part of the survey, WMO Members were also invited to indicate their interest and capacities in delivering RCC-related services or in carrying out research to develop capacities applicable to the Arctic and/or Antarctic regions or sub-regions. As already mentioned in Section 3, the overall conclusion was that Members have the capacities to meet the requirements for performing mandatory functions, and strong interests to implement an Arctic PRCC/Network.
[bookmark: _Toc453178361]5.	Provisional Structure and Governance 
[bookmark: _Toc453178362]5.1	Initial indications of interest
During the discussions at the Scoping Workshop, all the countries represented in the workshop expressed clear indication of interest to contribute to Arctic PRCC activities. The following are some initial aspects based on which more substantive and formal commitments can be explored in due course:
· Denmark suggested a Greenland Climate Data Hub to collect, host and provide access to climate projections and all climate data measured in Greenland, evolving if resources are available, into a Pan-Arctic underpinning facility for promotion of national based climate services in the Arctic region. 
· The US was interested in contributing to all mandatory functions; however, it was recognized that there will be a need to expand current services for the whole Arctic region. 
· With regard to climate monitoring and training there is a need to fill in this gap, which could be feasible as there are ongoing training mechanisms that are institutionalized and could be used. 
· Canada’s potential contribution could be taking a leading role in terms of LRF, along with other interested countries. In terms of climate monitoring, the Environment and Climate Change Canada climate archive and value-added homogenized climate data sets are the main historical data bases in Canada.  In addition, the Polar Data Catalog (PDC) is an online searchable database of metadata that describes, catalogues and identifies access points to the diverse data sets generated by polar researchers in Canada.  This is a “one-stop shop” for a wide range of data sets covering several disciplines (natural sciences, health, social sciences).   The PDC together with the Canadian Cryospheric Information Network (CCIN) has the objective of facilitating exchange of data and information between researchers, northern communities, decision makers and the public.  Thus it is a well-established data and information management infrastructure in Canada that would be a good foundation for similar functions of a PRCC. In terms of training Canada would potentially contribute at least at national scale. Canada has done MME for sea ice concentration forecasts over Canada region, which could be expanded to other regions with reasonable skill, if resources are available, and will be interested to lead in this aspect. Canada also indicated interest in contributing to some highly recommended functions, such as downscaled simulations from global scenarios (Can ESM2).  Canada noted strong research and development (R&D) capabilities but was questioning the relevance of R&D being coordinated by a PRCC since other well established mechanisms already exists (e.g., WCRP). 
· Russian Federation and Nordic countries would be interested in providing an integrated contribution to all the mandatory functions (and for some of the highly-recommended functions) for geographic domain encompassing their territories. 
[bookmark: _Toc453178363]5.2	Options for Potential Structure
There is a general consensus among all the stakeholders that an RCC implementation for the Arctic would likely be based on a distributed-function model, i.e., an Arctic PRCC-Network, similar to that for TA VI (Europe).  In terms of the potential structure of Arctic PRCC-Network, two possible approaches have been identified at the Scoping Workshop: 
· An RCC-Network with a geographic focus on specific sub-regions in Arctic that national governments of Russian Federation, Norway and Canada could take 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. 
· An RCC-Network with an activity focus, similar to the RA VI RCC-Network arrangements in Europe, and countries with strong capabilities in mandatory functions and interest could take lead responsibility for specific functions, also involving other contributors to form a consortium.
A mixed model was also suggested where certain functions (like LRF) could be managed across geographical nodes.  In any case, there is a substantial need for coordinating the RCC operations, products, services access and delivery, so that the entire Arctic polar region is covered in a seamless manner.  Furthermore, it was highlighted that the proposed Arctic PRCC-Network would not be restricted to centres belonging only to countries in polar region, but will also involve other countries that have interests in Polar Regions.  There is also strong interest from existing bodies such as GCW and AMAP to be engaged with PRCC development and contribute to its operations. These bodies are comprised of people and centres from different countries, and it is yet to be determined how, for example, GCW could be engaged in coordinating PRCC operations, products, service access or delivery.  It was also agreed that a major part of the governance will be informed by the descriptions of the core functions of the RCC-Network as and when it takes a final shape for starting the demonstration phase.
[bookmark: _Toc453178364]5.3	Mapping of National Contributions to Arctic PRCC-Network
As a follow-up of the outcomes of the above Scoping Workshop, WMO Secretary-General sent a formal request to all the Permanent Representatives with WMO of Members having polar interests, asking them to provide to the Secretariat additional details on potential national contributions to the envisaged Arctic PRCC-Network, specifying products and services, relevant to RCC Mandatory Functions, as described in the Manual on the Global Data-processing and Forecasting System (WMO-No. 485), as well as any other specific inputs beyond mandatory functions that may be relevant to Polar Regions. Members were also encouraged to indicate, if appropriate, other national partners as potential contributors to these activities. To facilitate the provision of the requested information, a template was provided (see Annex 1).  Responses were received from 13 countries, namely Canada, Denmark, Finland, France, Germany, Iceland, The Netherlands, Norway, Russian Federation, South Africa, Sweden, UK and USA. Of these, South Africa informed that they do not have any programmes to contribute to the Arctic PRCC-Network.
A preliminary analysis of the responses on potential contributions to the mandatory functions suggests the following RCC-Network design with geographical specialization and relevant cross-node activities:
	Arctic PRCC-Network

	Northern Europe and Greenland Node
	Denmark, Finland, France, Germany, Iceland, The Netherlands, Norway, Sweden and UK (need to agree on lead, potentially could be Norway or Denmark.)

	Eurasia Node
	Russian Federation

	North America Node
	Canada and USA (potentially led by Canada)



Canada also expressed willingness to help in supporting the coordination of biannual Polar Regional Climate Outlook Forums (PCOFs) for Polar summer and winter seasons, which can possibly be integrated into their contributions to the LRF function.
Within the Arctic PRCC-Network, a special activity would aim at improving LRF using an MME approach with products of relevance for the Arctic (e.g., sea ice). This activity is suggested to be run as a project led by Canada. Similar cross-Nodes activities are encouraged.
More details about the provisional list of contributing countries and products for each of mandatory functions are presented in the Annex 2. 
[bookmark: _Toc453178365]5.4	Governance
The first step in implementing a WMO RCC is to obtain the endorsement of the concerned WMO Regional Associations (RAs)[footnoteRef:7].  Considering that the Arctic is part of three RAs, namely II, IV and VI, the WMO Executive Council (at its 68th session in June 2016) was invited to consider endorsing the proposed Arctic PRCC-Network concept as a joint initiative between the three RAs.  The RAs are advised by their respective subsidiary bodies on RCC matters: (i) RA II Working Group on Climate Services; (ii) RA IV Task Team on GFCS; and (iii) RA VI Working Group on Climate and Hydrology.  It is important to involve these subsidiary bodies in the development and implementation of the Arctic PRCC-Network proposal, including strengthening of linkages with other relevant WMO initiatives in their respective regions. [7:  http://www.wmo.int/pages/prog/wcp/wcasp/rcc/documents/WCASP80_TD1534.pdf ] 

The lead entities for each of the network nodes need to be formally identified, who will be responsible for the compliance of the RCC functionality assigned to them, with a clear mandate from the Permanent Representatives of the respective host countries with WMO.  In addition, one of the nodes needs to be identified as the Coordinating Lead, which will ensure that the entire Arctic PRCC-Network is fully operational.  In order to facilitate product dissemination, it is desirable that a unified web portal (which can also serve as the gateway to individual products distributed among the various nodes) be set up for the full RCC-Network.  WMO RCCs are required to be WIS-compliant, which could ensure interoperability with the product dissemination of the various partners.  However, the architecture of such a portal can be challenging, particularly on account of languages.  In addition, there is a need to pursue a suitable mechanism to integrate non-WMO contributions into the Arctic PRCC-Network.  A possible approach in this regard could be to seek guidance and political leveraging support from the Arctic Council. 
[bookmark: _Toc453178366]6.	Products and Services in PRCC beyond the defined RCC functions
As was highlighted at the Scoping Workshop, considering that the generic RCC functions may not be adequate to meet the needs of polar stakeholders and that the Members do have the capacities to deliver beyond the defined RCC products, the portfolio of Arctic PRCC-Network could be expanded to include a range of additional products/services, specific variables to meet the requirements of the major regional users and stakeholders in Polar Regions, e.g. sea ice, permafrost, iceberg, hydrology products etc. The possibility of using remote sensing, satellite data and products in observation-sparse areas may also be considered. To better understand the requirements of different user communities interested in specific products, there is a need to approach these communities to identify their needs. 
In this respect, a number of Members, in their responses to WMO on their potential contributions to RCC implementation, also indicated their capability and intention to provide some of highly recommended and/or any other additional functions that may address the interests of major stakeholders. Such products include, inter alia, climate projections regionally downscaled for the Arctic Region, ocean wave forecast, data management, data rescue, and so on. These products and services are summarized in the Annex 3 to this document.
[bookmark: _Toc453178367]7.	Arctic PRCC-Network and International Partnerships
To ensure the efficient operation of the proposed Arctic PRCC-Network, it is important to liaise with and build strong partnership with various international communities either beyond the WMO scope or WMO initiatives with significant non-NMHS participation. Those include but are not limited to the Arctic Council (AC), Global Cryosphere Watch (GCW), the Global Integrated Polar Prediction System (GIPPS), the Year of Polar Prediction (YOPP), Aboriginal Communities, and so on. 
The Global Cryosphere Watch (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. GCW products, and the associated assessment of cryosphere products, would be a contribution to the PRCC effort.
In terms of contribution to the implementation of Arctic PRCC-Network, GCW may 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 improved observations, research and services. The GCW surface network – CryoNet –could support the RCC mandatory and highly recommended functions. 
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 six 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-Network 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. The 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.
The Global Integrated Polar Prediction System (GIPPS) is a ten-year effort (2013-2022) 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 Research Programme (WWRP) and the Polar Climate Predictability Initiative under the World Climate Research Programme (WCRP). The Year of Polar Prediction (YOPP) is a flagship initiative under the auspices of the WMO/WWRP PPP, with a focused field campaign scheduled for the period 2017-2019 to include Intensive Observation Periods (IOPs). The PPP-Social and Economic Research and Applications (SERA) sub-group conducts, coordinates and reviews social and interdisciplinary scientific research in collaboration with different user groups, and thus could contribute by helping to gauge the level of interest in Arctic PRCC activities and informing on users’ needs.
Indigenous people have permanent representation in the Arctic Council. Thus, it is important to recognize and engage these groups in the PRCC activities from the very beginning. 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. 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. 
The 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 areas of contribution from TK is still to be determined considering the local nature of TK.  Areas for further consideration include weather/climate forecasting and community-based monitoring.
[bookmark: _Toc453178368]8.	Way Forward
Subject to the endorsement of EC-68 of the Arctic PRCC-Network as a joint initiative between RAs II, IV and VI, this concept paper will need to be reviewed by all the relevant stakeholders and appropriately refined and endorsed by EC-PHORS to serve as the basis to develop an implementation plan.  To advance the implementation of the Arctic PRCC-Network, an Implementation Plan will need to be developed with interested stakeholders, with guidance from the EC-PHORS STT and in close liaison with the concerned RA subsidiary bodies, based on further analysis of Member countries responses on their technical capabilities and description of products to be included in the portfolio of the PRCC-Network. In addition, representatives of existing international efforts, such as GCW, that can provide operational and sustainable support to PRCC-Network need to be closely involved and their potential roles adequately captured in the Implementation Plan.  It is planned to convene a meeting (possibly in the last quarter of 2016 in Geneva) of the potential hosts/contributors to the Arctic PRCC-Network in order to discuss and finalize the implementation plan starting with a demonstration phase. Furthermore, after the formal commitment expressed by contributing countries through the concerned Regional Associations (RA II, IV and VI) the Arctic PRCC-Network will be in position to initiate the demonstration phase with a tentative target date in 2017.

[bookmark: _Toc453178369]Annex 1: Template for Potential Contributions of Data, Products and Services : Arctic PRCC-Network (proposed)
Note: The template follows the example of the RA VI RCC-Network Implementation Plan, which can be accessed at http://www.wmo.int/pages/prog/dra/eur/documents/RCC%20Network/WMO-RAVI-RCC-Implementation-Plan.pdf (also see http://www.rccra6.org). 
1) Contact information
	Entity
	Point of Contact

	[Full official  address]
	[name, full address, phone and fax numbers, Email address]



2) Overview of datasets, products, services offered
	RCC Function/
Activity/
Criteria*
	Dataset/Product/Service
	Producer
	Areal coverage
	Time of issuance
	Means of service provision
	Remarks

	
	
	
	
	
	
	


*Refers to WCASP-n° 80, WMO TD 1534, Detailed criteria for WMO RCC mandatory functions (https://www.wmo.int/pages/prog/wcp/wcasp/seriespubs/documents/WCASP80_TD1534.pdf). The table can be used, however, to list other products and services beyond RCC mandatory functions, including highly-recommended functions (cf. https://www.wmo.int/pages/prog/wcp/wcasp/documents/RCC_Highly_Recommended_Functions.pdf) 

3) Short dataset/product/service description
	Dataset/Product/Service
	Description

	[name of dataset/product/service]
	[Methodology]
[Spatial resolution]
[Temporal resolution]
[Quality indicators/Validation]
[References]






[bookmark: _Toc453178370]Annex 2: Members’ Capacities for Arctic Polar RCC Services : Mandatory functions

	Operational Activities for Long Range Forecasts (LRF)

	Interpret and assess relevant LRF products from Global Producing Centres (GPCs), distribute relevant information to RCC Users; and provide feedback to GPCs
	UK: global scale products and services of GPC Exeter; potential to develop PRCC-relevant products, such as snow related quantities and sea ice forecasts
USA: global scale products and services of GPC Washington; monthly and seasonal outlooks US and pan-Arctic (sea ice)
Russian Federation: monthly pan-Arctic forecasts; Seasonal Eurasian Arctic sea ice forecasts 
France: Monthly Arctic sea ice outlooks (from global GPC Toulouse product)
Canada: Pan-Arctic seasonal forecasts (Precip, Temp, sea ice); Canadian Arctic ice outlook
Germany: Pan-Arctic seasonal outlooks (T2m, SST, Sea-ice fraction, MSLP, Z500) 
Finland: operational LRF for Finland; ocean and sea ice forecasts (weather forecasts?) for Baltic Sea, Barents Sea and Kara Sea, Altimeter based sea ice classification for Arctic  
Norway: Ocean sea-ice forecast (Arctic, Nordic Seas)
	
[bookmark: _GoBack]Canada interested in leadership role for LRF jointly with interested Members

	Generate regional and sub-regional tailored products, relevant to RCC User needs, including seasonal outlooks etc.
	
	

	Generate consensus statement on regional or sub-regional forecasts
	
	

	Perform verification of RCC quantitative LRF products, including the exchange of basic forecasts and hindcast data
	
	

	Provide on-line access to RCC products/services to RCC Users
	
	

	Assess use of RCC products and services through feedback from RCC Users
	
	

	Operational Activities for Climate Monitoring

	Perform climate diagnostics including analysis of climate variability and extremes, at regional and sub-regional scales
	Norway: Pan-Arctic Sea Ice products and analyses
Sweden: Climate monitoring (temp., precip, ice concentration, runoff) for Sweden and Baltic Sea
Canada: Canadian Arctic and Pan-Arctic products maps (Temp, Precip, sea ice concentration, snow anomalies)
Germany: RA VI RCC-Network Node for climate monitoring products and services (60W-60E, up to 80N)
Finland: climate bulletin (Finland)
Iceland: Monthly Climate Diagnostics reports for Iceland and coastal environment
USA: global scale climate monitoring (CPC) and local climate analysis tool (US)
UK: visualized products in polar stereographic format
	

	Establish an historical reference climatology for the region and/or sub-regions
	Sweden: Sweden and Baltic Sea
Germany: RA VI RCC-Network Node for climate monitoring reference climatologies (60W-60E, up to 80N) 
	Existence of reference climatologies is assumed for the above climate monitoring products

	Implement a Regional Climate Watch
	Germany RA VI RCC-Network Node for climate monitoring Climate Watch guidance (60W-60E, up to 80N) 
	Canada and USA: potential joint pilot (tbc)

	Operational Data Services, to support operational LRF and climate monitoring

	Develop quality controlled regional climate datasets, gridded where applicable
	Russian Federation: Eurasian Arctic datasets
The Netherlands: RA VI RCC-Network Node for Climate Data
Denmark: A “one-stop” Greenland Climate Data Hub for climate projections and all climate data measured in Greenland, evolving into a Pan-Arctic underpinning facility for climate services.
Iceland: Raw as well as interpolated datasets on precipitation and temperature, augmented with reanalysis as well as hydrological data for Iceland and coastal environment
Norway: WMO Arctic Data Centre – distributed data management (GCW, YOPP)
Sweden: Sweden and Baltic Sea data sets
Canada: Canadian Arctic station data
Finland: Finnish datasets, marine data (Baltic Sea), Global/Polar surface albedo data sets, Arctic/Hemispheric snow cover and soil frost state data (including NRT information)
USA: Arctic Sea Ice concentration data, USA (Alaska) climate data records, global data sets, Arctic Ocean Regional Climatology data, Northern Hemispheric snow cover extent and depth data, World Ocean Database, Blended Sea Winds, etc.   
	

	Provide climate database and archiving services, at the request of NMHSs
	n/a
	Assumed to be n/a for Arctic adjacent Members

	Training in the use of operational RCC products and services

	Provide information on methodologies and product specifications for mandatory RCC products, and provide guidance on their use
	n/a
	Assumed that all Arctic RCC-Network providers provide relevant information and services (to be checked during RCC demonstration phase)

	Coordinate training for RCC Users in interpretation and use of mandatory RCC products
	France: global LRF
Canada: Polar Knowledge Canada (Canadian Arctic)
Finland: Training arrangements for Finland
USA: opportunities through NOAA global arrangements 
Russian Federation: guidance on the use of operational products and services  Arctic and beyond 
	


[bookmark: _Toc453178371]Annex 3: Members’ Capacities for Arctic Polar RCC Services : Highly recommended and other additional functions

	Canada

	Highly recommended
	Downscaled simulations from Global scenarios

	Additional
	Considering Aboriginal Traditional Knowledge (ATK) to ensure consideration and inclusion of ATK into PRCC practice

	
	Contributing to vulnerability assessments in Canada

	
	Collection of long-term observation data to provide data for assimilation

	Finland

	Highly recommended
	Collaboration in developing models for seasonal forecasting

	
	Tailored climate services in the Arctic, e.g., climate modeling and production of scenarios, extreme weather phenomena (icing, ice storms, etc.),  ensembles and uncertainty assessment, CMIP5 global maps

	Additional
	Media and science communication to decision makers and the public

	France

	Highly recommended
	Research and Development: development of climate research agenda and coordination with other RCCs

	Iceland

	Highly recommended
	Climate projections downscaling and assessments

	
	Downscaled climate data and reanalysis

	Additional
	Glacier data (mass balance, outlines, fronts)

	
	Avalanche risk analysis and prediction

	Norway

	Highly recommended
	Satellite derived monitoring products 

	
	Global climate projections, regional dynamical and statistical downscaling

	
	Guidance on the use of products and data services

	Additional
	Hazard forecasting: ocean wave forecasts, Polar low tracking

	Russian Federation

	Highly recommended
	Guidance on homogenization, QC-procedures

	
	Perspective estimates of climate change for dif. Scenarios of external forcing

	Additional
	Eurasian atmospheric chemistry and trace gazes

	Sweden

	Highly recommended
	Regional downscaling of climate scenarios for Arctic, development of adaptation strategies

	
	Data Rescue, developing historical datasets, database management, homogenization, etc.

	
	Assist NMHSs in region in liaising with users, developing media strategy

	
	Contribution to R&D: studies of regional climate variability promoting application research

	United States of America

	Highly recommended
	TBD; The US will provide input at a later date.




[bookmark: _Toc453178372]Annex 4: List of Contact Persons for Arctic PRCC-Network
Canada:	Ms Chantale Cote
	Director, Prediction Services Operations Central Region
	Tel: 514 283 1600; Email: chantale.cote@canada.ca 

Denmark:	Mr Niels Larsen 
	Danish Meteorological Institute
	Tel: +45 3915 7500 ; Email: nl@dmi.dk 

Finland:	Ms Johanna Ikävalko
	Finnish Meteorological Institute
	Tel: +358 29 539 2079 ; Email: johanna.ikavalko@fmi.fi
	Ms Hilppa Gregow
	Finnish Meteorological Institute
	Tel: +358 29 539 3510 Email: Hilppa.Gregow@fmi.fi 

France:	Mr Jean-Michel Soubeyroux  
	Direction de la Climatologie et des Services Climatique
	Meteo France
	Tel : +33 561 078 300; 
	Email: Jean-michel.soubeyroux@meteo.fr 

Germany:	Mr Stefan Rösner
	Deutcher Wetterdienst
	Tel: + 49 69 8062 4306; Email: Stefan.Roesner@dwd.de 

Iceland:	Mr Jórunn Harðardóttir
	Icelandic Meteorological Office
	Tel: +354-522-6000; Email: jorunn@vedur.is 

Russian Federation:	Mr Vasiliy Smolyaninsky
	Arctic and Antarctic Research Institute
	Tel: +7 812 337 3149; Email: vms@aari.aq 

UK:	Mr Richard Graham
	Met Office
	Tel: +441 392 886 361; 
	Email: Richard.graham@metoffice.gov.uk 

The Netherlands: 	Mr Marion Borgers-Pettinga
	Royal Netherlands Meteorological Institute
	Tel: +31 30 220 63 26; 
	Email: Marion.Borgers-Pettinga@knmi.nl 

Norway:	Mr Malte Muller
	Norwegian Meteorological Institute
	Tel: +47 2296 3026; 	Email: maltem@met.no 

Sweden:	Ms Lena Lindstrom
	Swedish Meteorological and Hydrological Institute
	Tel: +46 11 495 8000; Email: lena.lindstrom@smhi.se 

USA:	Ms Shanna Pitter
	National Weather Service
	InternationalAffairs Office
	Tel: +1 301 427 9066; Email: shanna.pitter@noaa.gov 
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