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GEO Cold Regions Initiative (GEOCRI): Information Service for Cold Regions
Implementation Plan for 2020-2022

Digitization to the Dynamic Changing and Connected Earth Cold Regions
[bookmark: _Toc10837856]Executive Summary (2 pages)  updated annually
This section will appear in the main GEO Work Programme document presented to GEO Plenary.
Full title of the Initiative: GEO Cold Regions Initiatives: Information Service for Cold Regions
Short title or acronym:  GEOCRI
Existing or proposed category: GEO Initiative
Overview (summary of section 2 below).
Earth’s Cold Regions, covering the Arctic, Antarctic, high-latitude oceans, Himalaya-Third Pole and mountain cold areas, are experiencing the fastest rate of climate, ecological and environmental change in any region of the planet. These changes severely affect the dynamic Earth Systems. These changes have impacts on more than one hundred countries and on the people living therein, and they also influence many aspects of social, and economic development in all parts of the world.	Comment by qiuyb@aircas.ac.cn: Siri: What high-latitude oceans are there that aren’t in the Arctic or Antarctic?	Comment by qiuyb@aircas.ac.cn: Siri: The 3rd pole is generally understood to include the Himalaya and Hindu-Kush. High Mountain Asia (HMA) is becoming the preferred term for the entire Himalaya, Karakorum, Hindu-Kush, and Tien Shan, and HMA is a more readily recongnized geographic reference, whereas 3rd pole need to be explained to those not familiar with the term. I suggest replacing everywhere 3rd pole with HMA.
The Cold Regions Initiative (GEOCRI) was established to broaden and share Earth observations to develop a user-driven approach for Cold Regions information services to strengthen synergies and foster collaboration at a global scale, providing coordinated information services across a range of stakeholders to facilitate well-informed decisions and support sustainable development. In addition to support the development of the in situ observations, which would valuable for the validation of the satellite based information and data.
Planned Activities (summary of Tasks from Table C below).
Task 1. Improving Access Assess to Infrastructures
Activities: Advancing the access to the research infrastructures, 
Integrating in situ and Remote Sensing Observations, new observations (in-situ and satellite) for data gap filling
Task 2. Enhancing Big Earth Data for Cold RegionsMonitoring Network and Data
Activities: Data Interoperability, Cloud Computing, Open Data Cube, Value-added Products

Task 3. Integrating in situ and Remote Sensing ObservationsTask 3. Digitizing Services for Cold Regions
Activities: Serving the Societal Benefit Areas, Digitizing the Earth Cold Regions, Data Value Chain Approach (Essential Variables), Pilots Projects
Task 44. Capacity Building and User Engagement and Capacity Building
Activities: International Co-operation of Scientific Communities, Publica and Private engagement, Training and Knowledge Dissemination
Task 55. Management and MonitoringMonitoring: 
Activities: Joint Secretariat, Evaluation, and IP Maintain
Point of Contact (primary contact person(s) for the Initiative and their email address).
International Members of Co-Lead Group:
Yubao Qiu, qiuyb@aircas.ac.cn (Point of Contact)
Peter Pulsifer, pulsifer@nsidc.org (Polar Data?)
Xiao Cheng, polecx@126.com
Hiroyuki Enomoto, enomoto.hiroyuki@nipr.ac.jp
Hanna K. Lappalainen, hanna.k.lappalainen@helsinki.fi
Jeff Key, jeff.key@noaa.gov
Xin Li, xinli@itpcas.ac.cn
Massimo Menenti, m.menenti@tudelft.nl
Stein Sandven, stein.sandven@nersc.no (Lasse Pettersson,lasse.pettersson@nersc.no)
Vito Vitale, v.vitale@isac.cnr.it

Advisory Committee (TBD)
· Mark Serreze, serreze@kryos.colorado.edu, National Snow and Ice Data Center (NSIDC), USA
· Markku Kulmala, markku.kulmala@helsinki.fi, Professor, University of Helsinki, Finland
· Huadong Guo, guohd@radi.ac.cn, CAS, China
· Peter Pulsifer, peter.pulsifer@carleton.ca, Carleton University, Canada
· Heikki Lihavainen, director@sios-svalbard.org, SIOS, International

Steering Committee (TBD)
· Xin Li,  lixin@lzb.ac.cn, Chinese Academic of Science, China
· Xiao Cheng, polecx@126.com, Sun Yat-sen University, China
· Massimo Menenti, m.menenti@tudelft.nl, Delft University of Technology, The Netherlands
· Jeff Key, remote sensing of cryosphere, jeff.key@noaa.gov, NOAA/NESDIS, USA
· Hanna K. Lappalainen, hanna.k.lappalainen@helsinki.fi, University of Helsinki, Finland
· Yubao Qiu, qiuyb@airac.ac.cn, Aerospace Information Research Institute, Chinese Academic of Science, China


· Stein Sandven, stein.sandven@nersc.no (Lasse Pettersson,lasse.pettersson@nersc.no)
· Vito Vitale, v.vitale@isac.cnr.it, National Research Council of Italy (CNR), Italy
· Hiroyuki Enomoto, enomoto.hiroyuki@nipr.ac.jp, National Institute of Polar Research (NIPR), Arctic Environment Research Center (AERC), Japan
· Ellsworth LeDrew, ells@uwaterloo.ca, University of Waterloo, Canada

[bookmark: _Toc10837857]Purpose (3 pages)
Rationale (i.e. evidence of need) for the Initiative.	Comment by qiuyb@aircas.ac.cn: Need to develop more in a new open data, algorithm, and tools ear, and a specific Earth three poles are much relevant for a new development not only facing the climate change, sustainable development, the data has no difference among these cold regions. 

A linkages and its data-driven, or knowledge hub(discovery) are coming to a realistic view for the Earth cold regions.
Challenges for Changing Earth Cold Regions
The Earth Cold Regions, include the Arctic, Antarctic, high-latitude oceans, Himalaya-Third Pole and Mountain cold areasregions, have been experiencing changes under condition of global warming in the last decades, especially the Arctic, Antarctic and low latitude of the Himalaya-Third Pole have been encountering faster rate of temperature rising compared to that of global average. Environmental changes that relevant to the melting snow, ice and permafrost, has been introducing challenges to human activities. More than one hundred countries are directly related to the Earth cold regions, resulting in far-reaching impacts.
Changes and impacts include the advancing of greeningness in northern Eurasia, opening of the northern water ways, earlier melting of the snow, lake and river ice, and shrinking of the glacier cover, thawing of the active layer of permafrost, serious concerns about pollution, oil spills, and disturbances to marine life and the open sea ways, more frequency of the disaster occurrence in the High Mountain Asia, and the risk from the thinner of the active permafrost. Those present major challenges for the people who are living there, and have been changing the adaption and synergy patterns between the nature and humankind, and even also create new opportunities. From a historic view, the human society are symbiosis with the changing of the environment, while the need for a better world require more complete knowledge of changes at a global and decades scale for Earth cold regions. 
Another important process in cold regions is thawing of the active layer of permafrost, which can produce nutrient and sediment pulses to coastal zones and increase the flux of carbon to the atmosphere.
Advancing Earth observations	Comment by qiuyb@aircas.ac.cn: From Hannele : All of these subtitles are really very good! They could be utilized further by connecting them closely with the proposed Tasks 1.-5. E.g. the Tasks could be structured so that their activities target to achieve 1-3 of these goals defined in these subtitles.  
Earth observations are vita approaches in provideing support to the better decision and understanding to the changes of the Earth environment, while system. Currently, the  majority of the Earth cold regions are far away from a residential remote and less populated areas place somewhere with scare observations, thus give more difficult for the measurements. Additionally, the common features of water phase changes (frozen) for the Earth cold regions give us a truth that multilateral activities are needed, a connected, coordinated, and sharable observations are vital to address the challenges for the Earth Cold Regions.
The earth observations have been experiencing the fast evolution in the last ten years, the Earth observations met the small satellite startup age, like Doves of PlanetLabs, and satellite constellation of the newly launched Radarsat Constellation Mission (RCM) of Canada, and ground stations are connected via cloud facility via the developed internet globally, the drone, space-based platform, and their interlinked platform form a new time of the Observations that creates new chance and opportunities for the observations of the cold areas.
With the development of the spaceborne and coordinated observation and research infrastructure over the Earth cold regions, the data with open, federated and interoperability attributions are becoming to be the world commonwealth, the big data era gives opportunities on the observation systems for these dynamic systems about the land surface, sea, rivers, lakes, oceans, and atmosphere, which are continuously changing by nature as well as human activities, bring new information service chance that can be achieved by a group of stakeholders, and users world widely. 
Serving the Societal Benefit Areas	Comment by qiuyb@aircas.ac.cn: Hannele: All of these sub-titles form to my opinion the overall goals and ambition for the GEOCRI! They really are very nicely formulated.
GEO identified eight Societal Benefit Areas (SBAs) are the domains in which Earth observations are translated into support for decision-making directly, most of these are with the human activities specially for the Earth Cold Regions. The far north and south of Earth are where biodiversity world and the ecosystem modulate the world marine productivity; urban, infrastructure and transportation in the harsh area of snow and ice rich regions, residential cities and assessment of urban development in the high latitude and the rigid mountain cold areas, water resource from the snow, glacier and melting water from permafrost beneath, the emergency of disaster with cascade impact to the low land place, the management for the rich energy and resource in cold regions, and etc., are all needed for plentiful observations and knowledge.
Embracing the Big Earth Data
A huge amount of observations, either from the ground observations or the space/air borne platform, is demanded to generate valuable information regarding the state and evolution of the earth cold regions, whatever the spatial and temporal resolution from surface or sub surface of the Earth, through the space observations and in situ measurements.  In the first three year of the second 10-year development, an obviously trend for the sharing of the data, algorithm, and application toolset are leading to a result-oriented development of the implementation of the GEOSS at a cloud (storage, and computing) and artificially intelligent way.
Earth Observations and its information for the decision are more and more part of the broader geospatial and ICT sectors, and the EO capabilities are rich for a time seamless capture of the Earth Poles and High Mountain Cold Regions from a perspective of big data era, there is a need for applications to bring benefits to society with innovative and pragmatic uses of EOs, to be proven in supporting policy, business, and management  for the decisions to public and, even private issues.
The Big Earth Data are becoming new frontier that describe the overview technology and data handling for the big Earth Observations data, that are not only the data storage or longer-term archiving with cloud service, but also used to handle data access as well as access to software tools for data analytics, processing, and value adding., for example, the platforms comprehensively offer data search, access, uploading, analytics, processing, and value adding, all based on cloud-backed online services, the private sectors are Google, Amazon, ATOS, SAP, Hexagon and ESRI have developed special solutions for EO data and services. The international body, like CEOS, and its Open Data Cube, and the data of Ready to Use (RTU), or Analysis Ready Data (ARD), are good examples for the new stage of the Big Earth Data activities.
At beginning of the Big Earth Data era, the Earth Observations value chains will be largely based on Cloud Computing and newly development skills, that give a new monument for the information service for the Earth Cold Regions.
[A critical element of the CRIS will be leveraging emerging Big Data technologies such as cloud-based services and AI to advance the utilization of EO data through knowledge extraction.]
Digitalizing to the Earth Cold Regions
GEO Cold Regions Initiative (GEO CRI) was proposed to be a GEO initiative at the first stage (three years) from 2017-2019 to continuing the coordination under GEO for synergy an information service came into a truth with a user-oriented development scheme – its first development gathered much implications for its developments, such as the EU-2020 INTAROS and its coordinated data achievement, INTERACT and its coordinated infrastructure, PEEX and its global observatory pulsation, the understanding Changes in High Mountain Asia from NASA (GMELT), and the High Mountain and Polar Cold Regions (HiMAC) with CAS, Earth Three Poles under Big Earth Data project by CAS, and CCRN from Canada, etc., are coming into truth. 
All those are affiliated with an open science regime, including the open data, sharing algorithm, tools, cloud archive and computing and new processing innovation that gives a huge motivation of forming the new stage of the GEOCRI to be a digitalization perspective for a changing and connected Earth Cold Regions.
Data Value Chain Approach
According to a recent Euroconsult report, the EO data and services market should reach $8.5 billion by 2026 based on current growth trajectories, and this give a promising future basis and development trend for the applications for the benefits of public and private benefits that the Earth cold regions. To address the sustainable development for the Earth cold regions, an effective approach is the data value chain method. Among the different sub-segments data supply, data (re-)distribution, value adding services, consultancy, hard-and software, ground station operations, the value-added services show especially high interest for an information service for cold regions. 
The needed for a indicators or variables to address the connections from the data, value-added products, and the sustainable development goals, and service providing is essentially important, this will bridge the data and service to accomplishment of the information service. Especially, the newly proposed Essential Cold Regions Variables (ECRVs) fill these gaps.
International Cooperation of Science Communities
Paul. Berkman (2017) emphasized that importance for the science agreement that help synergy and promote the process recently when diplomatic channels among nations are unstable. A good example is the Arctic Science Cooperation agreement approved in Alaska. While in some other Earth cold regions place, the science cooperation on the data observation, archive and sharing, and especially the value-added application is still at low rate. The reasons are different by infrastructure maintain, capability, awareness, data gaps, and lack of sustained mechanism. International cooperation creates joint movement, and responsibility for the science body for fostering the uneven development areas. 
Global Scheme for GEO Cold Regions
Under the umbrella of GEO, the GEO Cold Regions Initiative share the legacy and benefit from the GEO’s intergovernmental advocating, data, cross-fertilization of the government members and participant organizations (POs) from its 15 years of legacy of development on the Global Earth Observation System and Systems (GEOSS). GEO CRI appears for a global scheme to address a global, sustained, comprehensive Cold Region Information Service. 
A Digitization to the Dynamic Changing and Connected Earth Cold Regions will strengthen synergies among the activities of the Environmental, Climate, and Cryospheric communities and foster the collaboration between the Arctic, Antarctic, high-latitude oceans, Himalaya-Third Pole and Mountain cold region research and operational communities. In particular, it will technically support the efforts of scientists, experts and decision makers to ensure the sustainability of these environmentally stressed areas in an increasingly complex political and economic context, and to bridge a gap between research, operational communities and decision makers. 
This scheme has been formed from the last three-year developments, the uniqueness for GEOCRI are,
· The changing of Earth Cold Regions has no border at a global warming situation, urging global actions on the interconnection of the knowledge of Earth Cold Regions.
· Data and its legacy about the diagnosis and emergency environment information for the Earth Cold Regions are the Commonwealth of Humankind
· Embracing the new technology and service without constrains, for example the cloud computing, the data and tools, and resolution are moving out of its relative isolation situation, even the digital market.
· Co-design and co-product by the expertise resource at global participants from different stakeholders relevant to the science, policy and business over the Earth Cold Regions.
· Engagement from the global national and international bodies, with infrastructure maintain and access, data repository interoperability, applications utilization, users and decision makers awareness, and the global research and public operational finical mechanism.
The goal of GEOCRI is to “Promote Earth observations infrastructure accessing, data sharing, science and technique cooperation, knowledge and expertise exchange, Capacity Building, enabling improved information services for the inter-continent cold regions, facilitating provision of information to various stakeholders, including decision makers, private sectors”.	Comment by qiuyb@aircas.ac.cn: Hanele: I suggest modifying the goals of GEOCRI according to the sub-titles above >> they’d fit very nicely I think for that!
Description of any direct policy mandate received from an international body (i.e. specific mention of the Initiative and its relation to the body in an official document from an international convention, UN agency, etc.) – required for GEO Flagships, optional for Initiatives.	Comment by qiuyb@aircas.ac.cn: Siri: No policy mandates are referenced. Clearly, many of the goals listed below are related to SDGs and disasters are related to Sendai. Also, the CBD could be cited.	Comment by qiuyb@aircas.ac.cn: Lack of the Policy Requirement ? see if Arctic Circle or the ASM2 document that would be a good reason for this part.

https://www.arcticscienceministerial.org/en/index.html
ASM2 Joint Statement, Berlin, 2018.11; - 

https://www.arcticscienceministerial.org/files/ASM2_Joint_Statement.pdf

2- Second Arctic Science Ministerial report
https://www.arcticscienceministerial.org/files/190402_ASM2_Bericht_V2_bf.pdf

The GEO Cold Region Initiative (GEOCRI) was initiated at GEO XII Plenary and also a YOPP-endorsed initiative since Dec., 2015, aiming to coordinate global, joint efforts to provide Earth observations and information services to decision-makers over the vast cold regions by improving networks, enhancing the synergy, building practices and capacities addressing the scientific and societal challenges.
the urgency and the stakes – 发展的紧迫感和厉害关系
· Effectively monitor biodiversity and ecosystems in cold regions and support the biodiversity and ecosystem sustainability; 	Comment by qiuyb@aircas.ac.cn: Siri: Must reference the GEO activities addressing biodiversity and how GEOCRI will work with them (in Section 4)
· Help with all aspects of disaster management (mitigation, preparedness, warning, response and recovery) and build disaster resilience for vulnerable regions and populations; 	Comment by qiuyb@aircas.ac.cn: Siri:Must reference the GEO disaster activities, and how GEOCRI will work with them
· Inform better use of energy and mineral resources in cold regions to improve sustainability and reduce negative impacts; 	Comment by qiuyb@aircas.ac.cn: Siris: Must reference the Energy and the Mineral GEO activities, and how GEOCRI will work with them.

· Collaborate closely with GEOGLAM to make progress and sustainably increase new opportunities established to improve food security for cold region populations; 
· Address issues associated with cold regions, including infrastructure and transportation issues related to extreme temperature, permafrost and slope instability, and others; 
· Help monitor environmental pollution and health risks, substantially reducing the number of fatalities and illnesses in cold regions; 	Comment by qiuyb@aircas.ac.cn: Sirs: Must reference GEO Airnow, and, moreover, what form this “help” will take.
· Inform urban development decisions and monitor the impacts of urban areas throughout cold regions; 	Comment by qiuyb@aircas.ac.cn: Sirs: Must reference the GEO Global Urban Observation and Information, and how GEOCRI will work with them.

· Adds further importance to effective water resources management in cold regions, which can only be achieved with appropriate Earth observations. 

Paul Berkman: he Agreement on Enhancing International Arctic Scientific Cooperation, signed on 11 May 2017 by foreign ministers of the eight Arctic States, including the U.S. and Russia, as well as Greenland and the Faroe Islands, is a milestone.  – from a data  and global connection to the Arctic, and cold regions – efforts…. - The Arctic Council marks a special occasion on 23 May 2018 as the "Agreement on Enhancing International Arctic Scientific Cooperation," signed in May 2017, enters into force. - The Agreement enters into force today, 23 May 2018, an occasion that is being celebrated at an event in Ilulissat, Greenland. This means that the Agreement’s provisions now have legal force, and will begin to provide concrete support for Arctic scientific activities by, for example, facilitating access to research areas for marine and airborne data collection, supporting full and open access to scientific data, and promoting education and career development for students and early career scientists.

GEO CRI - Supporting Implementation of the Arctic Science Agreement - 

Not a single entity – we are not alone…	Comment by qiuyb@aircas.ac.cn: Hannele : Yes, it’s good to mention that there are several other organisations working with such policy mandate. However, these are mainly focusing on Arctic, Antarctic, Himalaya Third-Pole separately, unlike GEOCRi that is cross-cutting and deriving synergies from all those regions. 


 translating the general language of the agreement into enhanced action requires further attention, collaboration, and effort among diplomats and scientists to ensure its successful implementation

UN agency - Another interesting things are the document from the WMO council decision document  - Policy level the can be use in this part.  	Comment by qiuyb@aircas.ac.cn: Hannele: Good point to mention. However, I suggest trying to keep this section short overall, in case length is limited to 20 pages. You can simply mention these different policy mandates (1-2 sentences for each) and not go to any details because you provide the reference anyhow 	Comment by qiuyb@aircas.ac.cn: This can be checked out from the document we had years ago – not sure if this is still valid online. Anybody knows?

UArctic ? 	Comment by qiuyb@aircas.ac.cn: Hannele ? if that is the case you could help?
Actual and/or planned outputs of the Initiative (i.e. data sets, open methods, information products or services, or other openly available results intended for external users) and their geographical scope.	Comment by qiuyb@aircas.ac.cn: Sirs: This section needs to list outputs. What’s written is just a restatement of the objectives.

With its strong link to user communities, GEOCRI is developing a user-driven approach for Cold Regions that will complement the current science-driven effort, and extent to the benefits of the societal benefit area through information services. 	Comment by qiuyb@aircas.ac.cn: Hannele: You could mention couple concrete examples of user groups (e.g. scientists, policy makers etc.)	Comment by qiuyb@aircas.ac.cn: Siri: If we want to get with the times change this to “co-production”

The main objectives are listed below,
· Integrating, Brokering and Promoting Earth Observations over Earth Cold Regions
· Advocating and Practicing Data Sharing and aAccess to the Research Infrastructure
· Building Community Portal and Services for Cold Regions	Comment by qiuyb@aircas.ac.cn: Siri： Is a portal the same as the information system, and what is the relationship to the GEO Platform?

· Strengthening Capacity building and Partnerships
Achieving GEOCRI goals and objectives will require constructive and transformative collaboration. Effective network and community development will be critical to the success of GEOCRI.  Cooperatively establishing this cooperative model has started and will continue as GEOCRI grows. 
The objective will be met through the coordinated Implementation Plan for encompassing 1) organizing task teams organizing, process evaluation and release of deliverables. The activities conducted in GEOCRI are grouped into six tasks: Access to Infrastructures, Monitoring Network and Data, In-situ and Remote Sensing Integration, User Engagement and Communication, Capacity Building and Knowledge Transfer and Management and Monitoring. 
Actual and/or intended users of the outputs and the expected types of decisions these outputs are expected to inform.	Comment by qiuyb@aircas.ac.cn: Sirs: This section is critical – specifics are needed on who will benefit from the outputs




Expected outcomes, impacts and beneficiaries from adoption of the outputs from the Initiative.  
· “Outcomes” refer to changes in decisions by users based, in part, on the outputs of the Initiative. These decisions may relate to policy, operational, household or other contexts.



· “Impacts” refer to the ultimate intended benefits expected to be realized as a consequence of the outcomes. These could include reduction of mortality, reduced financial costs, improvements in biodiversity conservation, etc. 



· “Beneficiaries” refer to the human populations expected to benefit from the impacts of the Initiative. These are often not the same as the intended users.

Cold regions are an intrinsically interconnected component of the Earth system, which induces global societal impact, while the environmental and human issues facing cold regions are issues for the whole planet. Through the GEOCRI, the expected outcomes, impacts and user/societal benefits are, 
· Improve discoverability, accessibility and usability of cold regions Earth observation data and information by advocating broad open data policies and strengthened capacity building; 
· Support existing observation networks and systems in cold regions, sharing expertise and knowledge, as well as integrating observation products into GEOSS via the GEOSS Platform; 
· Contribute to identify the gaps for observations and data/information services over cold regions; 
· Facilitate full integration and interoperability of in situ and remotely sensed Earth observations in cold regions across all environmental, ecological and human domains; 	Comment by qiuyb@aircas.ac.cn: Sirs: A challenging objective – how will it be accomplished

· Increase the ability of all users and potential users to benefit from cold region Earth observations, including policy makers, researchers, local communities and industry, through ongoing capacity building; 	Comment by qiuyb@aircas.ac.cn: Siri: Needs specifics on methods to achieve

· Strengthen partnerships between cold region Earth observation providers, users, funders and other stakeholders to increase efficiencies and ensure needs and requirements are effectively met. 

[bookmark: _Toc10837858]Background and Previous Achievements (3 pages) 	Comment by qiuyb@aircas.ac.cn: Yubao Qiu is working on it.
For Initiatives already in the GEO Work Programme:
Status of implementation of planned activities and outputs for the 2017-2019 period.	Comment by qiuyb@aircas.ac.cn: Sirs: How has the participation in the mentioned meetings and the issuance of statements advanced the GEOCRI’s goals and objectives?

The GEO Cold Regions Initiative build on the successful and continuing coordination of the third component under Water SBA: Information Service for Cold Regions (WA-01-C3), which is from the legacy of GEO work program development from 2009 to 2015. WA-01-C3 has beenwas strongly developed for consulting and building partnership, including the activities that are for and from, WMO EC-PHORS, WMO GCW, WMO PSTG, annual GEO Work Program symposium, Arctic Observation Summit 2014 and 2016, Arctic Circle 2014 and 2015, INTERACT snow meeting, PEEX, Eye on Eye of UNEP, and etc. The cold regions was also represented on board the SAON meetings. Several communicates, and statement have been issued and released at past phases of GEO work plan.
After the intensive development phase at GEO Work program (2012-2015), the group of “Information for cold regions” proposed its “global initiative” status (No. GI-11) in the GEO Work Program (2016-2025) that is a connection following up to the previous developments. The main points are, 
· Reconfirmation of the contributors and contribution with resource (2016~) (See section 10); 
· Setup up the updated lead group (10 leads, including the Point of Contact), with a good geographical distribution, and the group are still growing to have more member to continue the workload;
· Starting draft the Implementation Plan of GEOCRI (IP document);  >>we’ve actually had the IP document (Excel file) and it has been followed until March 2019. I attach it with my email and you can cross-check our achievements along the current WP from there. AND remember to add the Infrastructure workshop in Aug 2019 
· The GEOCRI group members had a side meeting in Geneva at the Work Plan Symposium 2016, and the user requirement for GEOCRI was presented at the Water side meeting; 
· Presented the Statement for GEOCRI as the Arctic Observations Summit 2016 in Alaska, and several gatherings has been conducted in the AOS2016, and the 2nd PEEX science meeting. 
Evidence of use of the outputs of the Initiative, particularly by end users.



Examples or evidence of outcomes and/or impacts based on use of outputs (e.g. policy decisions taken, behavior changes by users, risks mitigated).
[it is important to have something here]



Reflection on the effectiveness of the Initiative’s governance structure and resourcing strategy.
The GEOCRI’s objectives and teams totally inherit the former merit and activities from “WA-01-C3: information for cold regions”. The Point of Contact for this new proposal is the former secretary expert who worked in the GEO Secretariat, and the whole co-lead and contributor group remain most of the former members, and recently recruited and engaged new members and activities and contributors. 
The GEOCRI co-lead group and contributors is now continuing the activities and conferences within and outside GEO, while providing an intensive and explicit added-value on the GEOCRI’s information service nature, user’s engagement, task definition for fostering implementation, resource mobilization, and institutional organization mechanism, and etc. 	Comment by qiuyb@aircas.ac.cn: Sirs: Does the information service exist? And if so, who is using it? Is it GEO branded?  What resources have been mobilized that GEOCRI can take credit for?

Summary of the results of any internal or external reviews or evaluations of the Initiative.	Comment by qiuyb@aircas.ac.cn: Siris: Who were the reviewers and how can the evaluation they did be seen?

At the GEOSS Work Plan, the GEO Cold Regions (WA-01-C3) were developed aiming to the gather the contributors and force on the community building, main activities are mainly include: 1) Conclusion and annual report in the past years of GEO Work Program. 2) Conclusion and Recommendations for GEO Cold Regions, from the high-level side event for GEO Cold Regions.
Lessons learned from (or challenges experienced in) the previous implementation period and proposed actions for amendments or improvements. 

[important to be honest here and discuss the issues that have impeded progress on GEOCRI meeting the objectives of the 2012-2015 work programme.


Justification for acceptance as a GEO Flagship (if applicable).



[bookmark: _Toc10837859]Relationship to GEO Engagement Priorities and to other Work Programme Activities (3 pages)
Description of which activities or outputs of the Initiative, if any, are expected to inform the achievement of SDG targets and/or the measurement of SDG indicators. Identify which targets and/or indicators are implicated. (See Appendix 1 for a table of SDG targets and indicators that have been identified as most relevant to Earth observations. Other SDG targets and indicators not included in the table may also be identified.)
GEOCRI will support the 2030 Agenda for Sustainable Development, the Paris Agreement and Sendai Framework for Disaster Risk Reduction 2015-2030 to ensure effective tracking and monitoring of progress for the relevant indicators and others. 	Comment by qiuyb@aircas.ac.cn: Siris: Too vague – support in what specific ways?
Through GEOCRI, links can be developed among observation, research, and policy actors, creating synergies which contribute effectively and efficiently to GEO strategy, GEO’s eight societal benefit areas (SBAs) as well as the UN’s 2030 Agenda for Sustainable Development. 

Berkman is the coordinator and lead investigator of Pan-Arctic Options, an interdisciplinary, international effort to “synthesize natural and social science research, leverage future scenario planning activities, and create geospatial maps, building common interests with practical governance options (without advocacy) that will promote sustainable development of the Arctic.” 

2030 Agenda for Sustainable Development; Climate Change – Greenhouse Gas Monitoring; and Disaster Risk Reduction. 

Engagement activities are at the core of GEO, as a forum with a unique convening power that brings together governments, public sector agencies, UN bodies, specialised organisations, universities, Foundations, development banks and the private sector.
The GEO Strategic Plan 2016-2025: Implementing GEOSS defines the engagement with stakeholder communities as one of the three Strategic Objectives ("Engage").

achieve its engagement objectives – 合作的单位在国家、联合国、非政府组织、一些高层的协议性内容。如何介入？

研究院所

Private sector - Firstly, the commercial sector can contribute to jointly identifying user needs while benefitting from increased data sharing. Benefits can also be drawn from the exploitation of integrated Earth observations to develop commercial applications, tools and other products that address specific user needs and enhance decision-making. Secondly, private sector entities in areas such as insurance, oil and gas, agriculture, water transport or electricity generation from renewable energy, are end-users of Earth observation data, information and products which can enhance their activities and corporate decision-making processes.

GEO engaging actors: 
参考：https://www.earthobservations.org/documents/geo_xiii/GEO-XIII-4-1_GEO%20Engagement%20Strategy.pdf 
给出作为initiative的举措，然后完善自己的方法
Lead or contribute to engagement activities at the level of their initiatives or tasks, by showcasing tangible outcomes, identifying user needs, organising events and identifying and participating in partnerships with external stakeholders;
As knowledge experts and data and information providers from within GEO, have a key role in the fora of users and providers to define global Earth observation user needs addressing specific societal challenges or SBAs.

GEO Community (Task/Initiative leads and contributors) , GEO Programme Board and GEO Secretariat

Work with the GEO Executive Committee Members, 

Description of which activities or outputs of the Initiative, if any, are expected to support the Paris Agreement and identify which pillars are implicated. (See Appendix 2 for the five pillars of the Paris Agreement where potential for contribution by Earth observations has been identified.)

[needed]

Description of which activities or outputs of the Initiative, if any, are expected to support achievement of the targets of the Sendai Framework and which targets are implicated. (See Appendix 3 for the Sendai Framework Targets.)

[needed] 

GEO NOME
ArcticGEOSS
GEOGLOW
GEOBON




List of Flagships, Initiatives and Community Activities in the 2017-2019 GEO Work Programme that are relevant to this Initiative and a brief description of the relationship or plans for future engagement / collaboration.
GEOCRI’s contribution unit and its group members will also liaise and work in collaboration with other GEO initiatives, including GEOGLOWS, GEO-GNOME, GEOBON, GFOI, GECO, GSNL, Global Wildfire Information System, GEO-DARMA and GEOGLAM, and regional GEOSS, like AmeriGEOSS, EuroGEOSS and AOGEOSS, etc.	Comment by qiuyb@aircas.ac.cn: Siri: It would be helpful to provide the names of the GEOCRI members who will take responsibility for liaising with each of the listed initiatives.

PanEurasian Experiment (PEEX) Program (www.atm.helsinki.fi/peex/index.php) provides a multidisplinary  network of Arctic – boreal research community and China. One of the program pillar is the development of the in situ station research infrastructures in the Northern Eurasian and in China. The PEEX would GEOCRI the in situ approach for the Gold Regions. The PEEX approach consist of plans of in situ station networks and research agenda relevant to the gold regions. The in situ data is made available by the SmartSMEAR system (avaa.tdata.fi/web/smart). PEEX has also established communication flows and is publishing an e-news letter 4 times per year and organizes  international meetings, events and conferences important to engage various stakeholder and communities.
[bookmark: _Toc10837860]Stakeholder Engagement and Capacity Building (2 pages)
Description of key organizations and stakeholders, particularly at the international level, which are relevant to this Initiative (operating environment of the Initiative).
Cold region Earth observation user communities include scientists, policy-makers, industry, business and commerce, students, and local communities. Earth observation data and information should meet the needs and requirements of these different user communities. GEOCRI User engagement will be done by utilizing several modalities ranging from face-to-face events and capacity building to on-line surveys and –ultimately- operational services co-developed in contact with the users.
In 2017-2019, the first stage of activities by the User Engagement and Communication Task Team will include the identification of current and potential user communities, and their specific features, and consultation with these user communities about their needs and expectations on the content and modality of the information services that they would like GEOCRI to offer. For example, the ESA – NRSCC / Dragon Program is entering its 4th cycle. The Hydrology and Cryosphere Theme focuses on the HMA region and involves about 100 potential users of GEOCRI information. The ESA and EC H2020 arctic observation projects, the Copernicus Climate Change service, and the user requirement conference, like the Polar and Snow Cover applications: user requirements workshop, are the good practice for coordinating the users requirement. Others will be from the user model of the mature information services program and newly setting up projects in different countries.	Comment by qiuyb@aircas.ac.cn: Siri: Please describe what the team did in Section 3 - Previous Achievements

The second stage will be planning, development and implementation of the services based on the user community identification and consultation. Continuous dialogue and engagement with the user communities is needed at all stages of GEOCRI activities.

list: Research communities
 European Environment Agency
( geoengineering (this might be missunderstood))
IPCC
 decision makers
intergovernmental organizations
local government
citizens
ESA, EMEP
CLRTAP- EMEP
WMO-GAW
AERONET
National and European weather services 
instrument industry
 SME
 spin-off economical forecasting activities

Strategy for engaging stakeholders in the co-development / co-production of the Initiative, including determining user needs, and for building individual, organizational, and institutional capacity to use the outputs of the Initiative.
· “Individual capacity building” refers to training, workshops, webinars, etc.
· “Organizational capacity building” refers to the provision of tools, services, or information to enable better decision making with organizations.
· “Institutional capacity building” refers to facilitating cooperation and collaboration among domains to enable societal impact.



Current and/or planned activities to engage stakeholders and/or strengthen individual, organizational and/or institutional capacity and the expected outputs and outcomes of these activities.	Comment by qiuyb@aircas.ac.cn: Siris: This section should outline the methods for engagement, and identify the specific stakeholders that are being targeted

GEOCRI benefits all stakeholders by supporting the provision of accurate and timely Earth observation data and information. GEOCRI contributes to all eight GEO SBAs. In addressing all eight of the GEO SBAs, GEOCRI’s benefits are wide reaching with impacts in all domains as well as cross-cutting issues like climate change. Furthermore, GEOCRI, through its contributors, engages with a range of stakeholders, including scientists, policymakers, local communities and businesses. Close stakeholder engagement will ensure that GEOCRI works to effectively address user needs and requirements to maximize benefit.
Examples of expected benefits to stakeholders include improved mitigation of the local inhabitants to the climate change effects, improved climate-change related decision making at national, regional, international and global level, more efficient use of research infrastructures in cold regions, and improved open data availability of cold regions related Earth observations.
By leveraging the global visibility and convening power of GEO, GEOCRI makes a positive contribution to national, regional and international decision-making processes and science strategies. GEOCRI, via its contributors, feeds reliable, science-based Earth observation data and information to policy makers, enabling better, well-informed and more effective decisions in cold regions and beyond.
Current and/or planned activities to strengthen the capacity of the participants in the Initiative for successful implementation of the Initiative.
[bookmark: _Toc10837861]Governance (2 pages) 
Description of the governance structure for the Initiative, including the mandates of steering/advisory/management committees, if applicable. 
The management structure for GEOCRI is presented in the Figure 2. 
[image: ]

Fig *. GEOCRI Governance Structure
International Advisory Committee (11 members?)
Gilbete Camara, GEO Secretariat 
Huadong Guo, Prof., CAS Member, President of the ISDE
Markku Kumala, Chairman to PEEX 
Paul Berkman, Policy Consultant
Ellsworth Ledrew, CCIN/PDC, Data Scientist
Ross Brown, Environmental Canada
INTERACT???? – Infrastructure?
Babara Ryan, - ISRSE, Development communication advisory / Data Sharing
Wenjian Zhang (WMO?) – Observations and Networks
INTERACT???? – Infrastructure?

Larry (USA) – University of Alaska
NSIDC, Mark Serreze? – 

An Advisory Committee, consisting of high-profile scientists will be convened in late 2016-early 2017. The group will convene when necessary to provide advice on the GEOCRI activities. The Advisory Committee is GEOCRI’s counselling and recommendation body. It shares its vision and user’s requirement with the GEO Plenary. It is made up of stakeholders, including the governors, end-users, and policy makers from the members and Participating Organizations. 	Comment by qiuyb@aircas.ac.cn: Siri: Was this committee formed?  If not, explain in section 3

The GEOCRI Advisory Committee provides technical and policy-related guidance and recommendations to GEOGLAM and assesses progress on its activities. Advisory Committee is composed of both Members and Observers. Advisory Committee is led by two Co-Chairs, nominated and selected from within the ranks of the Members. Individuals will be invited to serve on the Advisory Committee by the GEOGLAM Secretariat upon recommendation from the Advisory Committee. – independent, for three years, and …co-chair for two-year basis, and. 
Observers: invited only later, with the suggestion from the Advisory Committee members. Observers of the GEOCRI Advisory Committee are endorsed by invitation from the Advisory Committee member.
Advisory Committee cannot also be members of the Steering Committee, and vice versa
Steering Committee (11？) – Implementation Team
Yubao Qiu, qiuyb@aircas.ac.cn (Point of Contact)
Peter Pulsifer, pulsifer@nsidc.org (Polar Data?)	Comment by qiuyb@aircas.ac.cn: From Peter: For now, I think that I need to be removed as a “Co-Lead”, however I could still commit to some type of advisory role.  I am not sure if the Advisory or Steering Committee would be best.
Xiao Cheng, polecx@126.com
Hiroyuki Enomoto, enomoto.hiroyuki@nipr.ac.jp
Hanna K. Lappalainen, hanna.k.lappalainen@helsinki.fi
Jeff Key, jeff.key@noaa.gov
Xin Li, xinli@itpcas.ac.cn
Massimo Menenti, m.menenti@tudelft.nl
Stein Sandven, stein.sandven@nersc.no (Lasse Pettersson,lasse.pettersson@nersc.no)
Vito Vitale, v.vitale@isac.cnr.it
CCIN-PDC(?) ?
Joint Secretariat
Joint Secretariat (virtual secretariat)
The GEOCRI community consists of contributors that are arranged into theme-specific Task Teams according to their interests. Each Task Team has a list of activities that they work on, and report their progress to the team of co-leads, consisting of nine GEOCRI members and the Point of Contact. The co-lead team works together in producing the Implementation Plan and the Work Plan for the GEO Work Programme, with the assistant of GEO Secretariat, and offer over all coordination of GEOCRI activities and efforts. Terms of Reference has been developed to verify the management and coordination structure of GEOCRI. All the management activities need to follow up the Term of Reference, which will be changed in two year, at the face to face meeting. 
Description of the roles of key leadership positions.
The task group and co-lead will annually work together to coordinate, support and endorse updates on the initiative and provide guidance to the task’s implementation, teleconferences are held as needed. 
Strategy for communication with participants and stakeholders, including the main communications channels used.
Task Teams convene when necessary, whereas the co-lead team convenes at least twice a year. All GEOCRI members are kept informed about the progress via summaries provided through an e-mailing list and by arranging face-to-face meeting where possible (e.g. as side events to GEO meetings and at major scientific conferences). 	Comment by qiuyb@aircas.ac.cn: Siri:Which teams convened during the 2015-2019 period, and were summaries of these meetings provided?

The GEOCRI communication with partners and participants include two parts, 1) one is that the progress will be monitored internally by collection of feedback from the GEOCRI community at regular time intervals. That will including the feedback from participants/partners through the meeting, and tasks. 2) And another is the reporting on GEOCRI that will be done via progress reports of the Task Teams to co-leads and short summaries of the recent developments, presented to all contributors. Also, necessary reporting of the activities and plans – e.g. the implementation and work plan – will be provided to the GEO Secretariat and Program Board, then to the GEO ExCOM and Plenary. Summaries of GEOCRI activities and achievements will also be provided to the observers and stakeholders to keep them updated on the progress. 	Comment by qiuyb@aircas.ac.cn: Siri: Was this done?
Monitoring and evaluation activities to be undertaken within the Initiative or required by funders/contributors, including how the effectiveness of user engagement and capacity building activities will be assessed. Include a brief description of how the results of the monitoring and evaluation activities will be shared with the GEO community.	Comment by qiuyb@aircas.ac.cn: Siri： No monitoring and evaluation is mentioned in the sentences that follow. What about the Advisory Committee?  Did they provide feedback?

All GEOCRI contributors have a possibility to contribute to the work and implementation plans, and take part in those Task Teams where they find their contribution is most suitable. In addition, an institution or organization can join GEOCRI as an Observer, which means that they will be updated about the progress and activities, without not directly taking part in the activities. 
Risk management: description of the key risks that could prevent the full realization of the intended outcomes of the Initiative and the strategy for managing and/or mitigating the identified risks.
[isn’t a basic risk that the volunteer effort required to realize objectives won’t materialize?]

[bookmark: _Toc10837862]Resources (1 page)	Comment by qiuyb@aircas.ac.cn: Siri: Specifics are needed here
Summary of the estimated resources required to implement the proposed activities for the 2020-2022 period, including financial, in-kind participation, and other in-kind resources (e.g. data, equipment, computing capacity, office space). 

PEEX---?
EU-H2020 INTAROS 
iCUPE---
EU-H2020 INTAROS 
MARIS project---

Big Earth Data Projects
DABR-HiMAC Resource
Finland Arctic Space Center

Satellite – 6U satellite

ISDE
CCRN from Canada

Description of the extent to which confirmed contributions to the Initiative meet the identified requirements. Please note that the details of the contributions will be entered in Table B below.


Strategy for mobilizing additional resources, either to meet gaps in confirmed contributions or to support future requirements. 



Summary of existing commercial sector engagement in the Initiative, if any, and the strategy for engaging commercial sector organizations in future.



[bookmark: _Toc10837863]Technical Synopsis (2 pages) 
Description of the principal data sets used by the Initiative (including space-based and in situ observations as well as non-EO data sets, such as socio-economic data), the sources from which the data are obtained, and whether the data are openly and freely accessible. 	Comment by qiuyb@aircas.ac.cn: Please add some in-situ measurement and remote sensing


Siri: Wasn’t creating an inventory of systems part of the earlier GEOCRI work plan?

Cloud
AI
Model？
云存储、计算、数字化服务和数字化经济
主体：数据的增值服务能力
IEEE

AI deeplearning and machine learning

how massive (‘big’) data, including satellite-borne data, are exploited and delivered in near real-time to users in highly integrated information products - 应急响应的共工作和任务-环境污染和保护？航道应用等

freely available satellite data and derived information products

Best practice – priorities


use of OSS saves development and maintenance costs for the individual users, avoids lock-in situations with the original creator(s), facilitates rapid evolution, and encourages reuse
[image: C:\Users\qiuyb\AppData\Local\Temp\1560354745(1).png]


Description of the key methods used to transform the source data into the products and/or services that are or will be provided, including any workflows or open algorithms.	Comment by qiuyb@aircas.ac.cn: Peter help this part?




Description of any significant scientific or technical issues that need to be resolved by the Initiative and the strategy to address them. 	Comment by qiuyb@aircas.ac.cn: Pater and others?




[bookmark: _Toc10837864]Data Policy, copyright and license (2 pages) 	Comment by qiuyb@aircas.ac.cn: Peter could help this part? Fell free to change it.
Policy of the Initiative regarding data availability, including degree of adherence to the GEOSS Data Sharing Principles and GEOSS Data Management Principles.
GEO has been a leader in the development of data sharing principles and this has, in turn, provided an excellent foundation for governments, institutions, researchers and others to develop sound data policy. 
If key datasets are managed by the Initiative, a description of how the data are/will be managed. 

data policies, copyright and data licensing,
standardization and interoperability
open source software
warranty and liability

liability for third-party content and hyperlinks / personal data protection

除了数据开放之外，我们需提倡建立：软件的开放政策
increasingly work with Open Source Software (OSS)
OSS is copyright protected and the term “open” itself does not have the meaning of “unconditional.”
开源的政策的认同：

Open Source licenses also include far-reaching exclusions of warranty and liability


OSS is subject to license terms

开源的应用 – CKAN

需要提倡和采用开放的基础设施，建立国际化的示范开放基地
Hannele?

从用户的角度，我们也需要建立起保护用户对数据产品的免费使用的安全性和责任制度！！！这是一个非常新的方面。
Customers will more and more expect warranty for products delivered， ,as well as performance obligations for services provided.

Value adding provider show ever have often no possibility of taking recourse against the input data providers due to respective license terms. – 对原始数据的服务提供上提供更加好的搜索。

Data policies set the high-level principles of how EO data are provided and can be used. They provide the framework for more detailed provisions contained in data licenses. 

Due to the lack of intellectual creation, raw data (in absence of specific legislation) are generally not subject to copyright. Due to the increasing automation of processing and value-adding, even final products may not be protected 

As copyright protection is increasingly questioned also for processed data and final products, effective license management through the whole distribution chain becomes even more important to protect the ownership rights of the mission operator. 

From a user perspective, understanding, accepting, and observing multiple EO data licenses with complex and divergent provisions is very challenging. 

The existence of multiple data licenses with diverging terms and conditions restricts the “legal interoperability” of such data licenses.

Thisbecomesacriticalissue,whendifferentdatasetsaretobemergedandprocessedtowardsfinalproductsorservices.
Theissueoflegalinteroperabilitybecomesdelicatewheredataaccessisrunbymachines.

data access is run by machines 

Over the last years, an EU-ESA-Industry Working Group discussed potential means for harmonization of licenses,
facilitating interoperability.

北极和寒区的个人隐私保护问题
EO online platforms, platform operators need to comply with the applicable personal data protection laws, when processing user data for registration, identity checks, and user account management. 
Personal data protection - For these aspects, compliance with GDPR is mandatory.

Description of how the outputs of the Initiative, and the methods used to produce them, may be accessed, including relevant URLs or permanent identifiers . Please indicate whether this information is discoverable and accessible via the GEOSS Platform.
At the same time, polar organizations have been actively developing data statements and policy to help guide the collection, use, stewardship and preservation of data. For example, in 2013 the International Arctic Science Committee released the IASC Data Statement (see http://iasc.info/data-observations/iasc-data-statement). This statement makes assertions about the value of open data, the need to provide fair attribution for data creation, and the value of professional data management. This statement references several other established data statements and policies from the WMO, and ICSU, and we have seen recent developments from ICSU and others in this area (http://www.icsu.org/news-centre/press-releases/press-releases-2015/leading-science-groups-urge-global-accord-on-open-data-in-a-big-data-world,https://www.force11.org/group/joint-declaration-data-citation-principles-final). 
Strategy for longer-term preservation of data and information produced by the Initiative.
[bookmark: OLE_LINK75]The benefits of having a policy of a default rule of openness for EO data has already been documented in many studies, which were compiled and summarized in the report, The Value of Open Data Sharing (GEO 2015). That report showed the benefits that could be gained by open data in the EO context from the economic, social, research, education and good governance perspectives. Such an approach can be summarized as being as open as possible and as closed as necessary.
GEO approved the following data sharing principles at its Ministerial Plenary meeting in 2015:
· data, metadata and products will be shared as Open Data by default, by making them available as part of the GEOSS Data Collection of Open Resources for Everyone (Data-CORE) without charge or restrictions on reuse, subject to the conditions of registration and attribution when the data are reused;
· where international instruments, national policies or legislation preclude the sharing of data as Open Data, data should be made available with minimal restrictions on use and at no more than the cost of reproduction and distribution; and
· all shared data, products and metadata will be made available with minimum time delay.
The GEOCRI initiative should follow that policy since many of the partners also belong to GEO and GEOCRI will have similar goals using the same or same types of EO data.
GEOCRI also will need to develop Memorandums of Understanding (MoU) and other appropriate agreements to implement these data policy principles and mutually beneficial goals and objectives for the GEOCRI partners. Such an agreement should identify and describe major governance goals, the organizational structure, and the principles and guidelines for data access and use and sharing. We propose also using the GEO MoU (add reference) as a model for such an agreement by the GEOCRI partners.
Similarly, the GEO Data Management Principles can be adopted. The GEO Data Management Principles are as follows:
Discoverability
· DMP-1. Data and all associated metadata will be discoverable through catalogues and search engines, and data access and use conditions, including licenses, will be clearly indicated.
Accessibility
· DMP-2. Data will be accessible via online services, including, at minimum, direct download but preferably user-customizable services for visualization and computation.
Usability
· DMP-3. Data will be structured using encodings that are widely accepted in the target user community and aligned with organizational needs and observing methods, with preference given to non-proprietary international standards.
· DMP-4. Data will be comprehensively documented, including all elements necessary to access, use, understand, and process, preferably via formal structured metadata based on international or community-approved standards. To the extent possible, data will also be described in peer-reviewed publications referenced in the metadata record.
· DMP-5. Data will include provenance metadata indicating the origin and processing history of raw observations and derived products, to ensure full traceability of the product chain.
· DMP-6. Data will be quality-controlled and the results of quality control shall be indicated in metadata; data made available in advance of quality control will be flagged in metadata as unchecked.
Preservation
· DMP-7. Data will be protected from loss and preserved for future use; preservation planning will be for the long term and include guidelines for loss prevention, retention schedules, and disposal or transfer procedures. 
· DMP-8. Data and associated metadata held in data management systems will be periodically verified to ensure integrity, authenticity and readability.
Curation
· DMP-9. Data will be managed to perform corrections and updates in accordance with reviews, and to enable reprocessing as appropriate; where applicable this shall follow established and agreed procedures.
· DMP-10. Data will be assigned appropriate persistent, resolvable identifiers to enable documents to cite the data on which they are based and to enable data providers to receive acknowledgement of use of their data.
GEO has developed an implementation plan for these Data Management Principles. 
[bookmark: OLE_LINK77][bookmark: OLE_LINK89][bookmark: OLE_LINK88]In summary, a well-functioning and mutually beneficial data policy and management ecosystem can guarantee the effective implementation of the GEOCRI Implementation Plan.


[bookmark: _Toc10837865]
Tables (use downloadable spreadsheet for data entry) updated annually	Comment by qiuyb@aircas.ac.cn: Yubao confirm these again for a new phase development, thanks.

Siris: Use the spreadsheet “Table A -- Individual Participants in the GEO Work Programme Activity” which contains more columns than this table.
A. [bookmark: _Toc10837866]Individual Participants

	[bookmark: _Toc452345485]Name
	Organization/Institute
	Member/PO(ordered)
	Representation
	Contact

	[bookmark: _Hlk462430807]
	
	
	
	

	Allan Howard,
	AAFC
	Canada
	AAFC
	allan.howard@agr.gc.ca 

	David Hik
	university of ColombiaUniversity of Alberta
	Canada
	
	dhik@ualberta.ca 

	Likun Ai
	Institute of Tibetan Plateau Research (ITP)
	China
	TPE
	aili@itpcas.ac.cn 

	Tao Che
	Cold and Arid Regions Environmental and Engineering Research Institute (CAREERI) , Chinese Academic of Science
	China
	CARD
	chetao@lzb.ac.cn 

	Xiao Cheng
	Beijing Normal University
	China
	
	xcheng@bnu.edu.cn

	Chu Duo
	Tibet Meteorological Bureau
	China
	
	chu_d22@hotmail.com

	Xin Li
	Cold and Arid Regions Environmental and Engineering Research Institute (CAREERI), Chinese Academic of Science
	China
	CARD
	lixin@lzb.ac.cn

	[bookmark: OLE_LINK1]Yubao Qiu
	Institute of Remote Sensing and Digital Earth, Chinese Academic of Science
	China, ISDE
	SOTP,
DBAR
	qiuyb@radi.ac.cn

	Weicai Wang
	Institute of Tibetan Plateau Research (ITP)
	China
	TPE
	weicaiwang@itpcas.ac.cn 

	Cunde Xiao
	[bookmark: OLE_LINK16]China Metrological Administrator (CMA)
	China
	CMA
	cdxiao@lzb.ac.cn 

	Youhua Ran
	Cold and Arid Regions Environmental and Engineering Research Institute (CAREERI), Chinese Academic of Science
	China
	CARD
	ranyh@lzb.ac.cn

	Rui Jin
	Cold and Arid Regions Environmental and Engineering Research Institute (CAREERI), Chinese Academic of Science
	China
	CARD
	jinrui@lzb.ac.cn

	Jun She
	Denish Metrological Institute
	Denmark
	DMI
	js@dmi.dk 

	Hanna K. Lappalainen
	University of Helsinki,  Finnish Meteorological Institute
	Finland
	PEEX
	hanna.k.lappalainen@helsinki.fi  

	Tuukka Petäjä
	University of Helsinki
	Finland
	PEEX
	tuukka.petaja@helsinki.fi 

	Hannele Savela
	University of Oulu
	Finland
	
	hannele.savela@oulu.fi

	Rüdiger Gerdes
	AWI
	Germany
	
	ruediger.gerdes@awi.de 

	Manfred Gottwald
	DLR
	Germany
	
	manfred.gottwald@dlr.de 

	Stefan Hendricks
	AWI
	Germany
	
	stefan.hendricks@awi.de 

	Andreas Herber
	AWI
	Germany
	
	andreas.herber@awi.de 

	Michael Krautblatter
	University of Bonn
	Germany
	
	michael.krautblatter@giub.uni-bonn.de 

	Michael Nyenhuis
	DLR
	Germany
	 
	michael.nyenhuis@dlr.de 

	Thomas Soltwedel
	AWI
	Germany
	
	thomas.soltwedel@awi.de 

	Tom Barry
	Conservation of Arctic Flora and Fauna (CAFF)
	Iceland
	CAFF
	tom@caff.is 

	Mihir Dash
	Institute of Technology Kharagpur
	India
	
	mihir@coral.iitkgp.ernet.in 

	Angelo Viola
	Institute of Atrmospheric Science and Climate (ISAC-CNR)
	Italy
	CNR
IADC
	a.viola@isac.cnr.it 

	Stefano Nativi
	Institute of Atmospheric Pollution Research (CNR-IIA)
	Italy
	CNR
	s.nativi@iia.cnr.it

	Francesca Sprovieri
	Institute of Atmospheric Pollution Research (CNR-IIA)
	Italy
	CNR
	f.sprovieri@iia.cnr.it 

	Ruggero Casacchia
	CNR
	Italy
	CNR
	ruggero.casacchia@cnr.it 

	Eugenio Sansosti
	Institute for Electromagnetic Sensing of Environment (IREA-CNR)
	Italy
	CNR
	sansosti.e@irea.cnr.it 

	Vito Vitale
	National Research Council of Italy (CNR)
	Italy
	CNR
	v.vitale@isac.cnr.it

	Hiroyuki Enomoto
	National Institute of Polar Research (NIPR), Arctic Environment Research Center (AERC)
	Japan
	CNR
	enomoto.hiroyuki@nipr.ac.jp

	Takeshi Kawano
	JAMSTEC
	Japan
	JAMSTEC
	kawanot@jamstec.go.jp

	Akiko Yamada
	JAMSTEC
	Japan
	JAMSTEC
	ayamada@jamstec.go.jp 

	Masao Fukasawa
	JAMSTEC
	Japan
	ArCS
	fksw@jamstec.go.jp

	Massimo Menenti
	Delft University of Technology, 
Institute of Remote Sensing and Digital Earth
	Netherland
	ESA – MOST Dragon 4: Hydrology and Cryosphere Theme
	m.menenti@tudelft.nl

	Bob Su
	University of Twente
	Netherland
	
	z.su@utwente.nl 

	Dag Anders Moldestad
	Norway Space Centre
	Norway
	SIOS
	dag.anders.moldestad@spacecentre.no 

	Einar-Arne Herland
	Norway Space Centre
	Norway
	NSC
	einar-arne.herland@spacecentre.no 

	Lars-Anders Breivik
	Norwegian Meteorological Institute
	Norway
	MET Norway
	lars.anders.breivik@met.no 

	Rune Solberg
	Norwegian Computing Centre
	Norway
	
	rune.solberg@nr.no 

	Stein Sandven
	Nansen Environmental and Remote Sensing Center
	Norway
	NERSC
	stein.sandven@nersc.no 

	Carolina Gabarro
	Institute of Sea Science
	Spain
	CSIC
	cgabarro@icm.csic.es

	Nicholas Dawes
	
	Switzerland
	
	dawesslf@gmail.com

	Jeff Key
	NOAA/NESDIS
	USA
	
	jeff.key@noaa.gov

	Peter Pulsifer
	National Snow and Ice Data Center and University of Colorado at Boulder
	USA
	
	peter.pulsifer@colorado.edu

	Marco Tedesco
	Lamont-Doherty Earth Observatory
	USA
	
	cryocity@gmail.com

	Terry Callaghan
	Univ. Sheffield
	United Kingdom
	INTERACT
	terry_callaghan@btinternet.com 

	Noel Gourmelen
	The University of Edinburgh
	United Kingdom
	
	noel.gourmelen@ed.ac.uk 

	Jan Rene Larsen
	AMAP/SAON
	AMAP
	SAON
	jan.rene.larsen@AMAP.NO

	Kári Fannar Lárusson
	CAFF
	CAFF
	CAFF
	kari@CAFF.IS

	Courtney Price
	CAFF
	CAFF
	CAFF
	courtney@caff.is

	[bookmark: OLE_LINK6]Samjwal Bajracharya
	ICIMOD
	ICIMOD
	
	Samjwal.Bajracharya@icimod.org 

	Basanta Shrestha
	ICIMOD
	ICIMOD
	
	bshrestha@icimod.org 

	Mike Sparrow
	WMO
	WMO
	WCRP
	msparrow@wmo.int 

	Miroslav Ondras
	WMO
	WMO
	GCW
	mondras@wmo.int
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Observers
	Name
	Organization
	Country/PO (ordered)
	Representation
	Contact

	Kathrin Höppner
	
	Germany
	DLR
	kathrin.hoeppner@dlr.de

	Helge Gößling
	WMO PPP/YOPP
	Germany
	AWI
	helge.goessling@awi.de 

	Emilio Garcia
	Institute of Sea Science
	Spain
	CSIC
	emilio@icm.csic.es 

	To be added
	GEO Initiatives (partnership)
	
	
	TBD
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GEOCRI’s resources are predominantly in kind efforts, and are aimed at leveraging the resources of participating initiatives and organizations to align with GEOCRI’s objectives. Here is the list of actions and funding that could report to GEOCRI and contribute to GEOCRI activities at 2017 and later on, including the source of data and funding under an annual ways and project packages,
· The Global Cryosphere Watch (GCW):2nd Asia CryoNet meeting in Feb. 2016 in Russian Federation. CryoNet in the Region and identify best practices for observing. 
· SAON: Documenting and understanding the Arctic data management ecosystem; Inventory of arctic observational projects as a contribution to EU PolarNet; (CBM) atlas.
· CAFF/CBMP: Arctic Biodiversity Data Service (ABDS) as biodiversity data sharing and as a source of data for ecosystem-based management, interoperability with partners such as GBIF, OBIS and PDC.
· INTERACT: Building capacity for research, monitoring and in-situ observations throughout its pan-arctic station network, and outreach to policy makers, other stakeholders and the general public. In 2016-2020, INTERACT receives funding of 10 M€ funding from the EU-H2020.
· PEEX: PEEX metadata collection and build a Modelling Demo ("PEEX View"), 3rd PEEX science meeting in MOSCOW.
· SIOS: Implementation phase with a full-fledged activity during 2016, establishment of the knowledge centre in Longyearbyen. (In kind and international resources for 2016 to be identified; Norway will contribute at least 1 000 000 EUR, Italy to CCT-IP: 100, 000 Euro).
· IADC (Italian Arctic Data Centre): the portal of the Italian research activities in the Arctic. A distributed cyber-infrastructure NDAC in the frame of the Antarctic Research National Programme (PNRA), in a unique Polar Data Infrastructure (PDI) (Euro: 200.000).
· Establish flagship stations within the Third Pole region for observation and monitoring; (US Dollars : $200,000), rain gauge up to 6500 m in a river basin of the Tibetan Plateau.
· Snow Observations over Tibetan Plateau (SOTP): The remote sensing snow cover products over Tibetan Plateau, with in-kind and somehow $120,000 support from NSFC (2014~2018).
· The inventory of snow over China was just proposed with an amount of $ 3.9M for the period 2017~2021. 
· The monitoring of freezing and thawing cycle over China was granted with $140,000 from NSFC for the period 2015~2018. 
· ESA – MOST / NRSCC \ Hydrology and Cryosphere Theme under the 4th cycle 2016~2020 of the:  program (Dragon 4). Six projects have been selected and launched in July 2016. Total resources estimated at 2M€. 
· CNR through Climate Change Integrated Project (CCT-IP): upgrading of Ny Alesund as observation super-site in the Arctic (Euro: 100.000).
· A Chinese cubesat named TW-1A: polar sea ice observation in both Polar Regions, proposed by Beijing Normal University and developed by Chinese Academy of Sciences.
· The observations by the intended Chinese Water Cycle Mission (WCOM): Monitoring of water resources as SWE, precipitation and soil moisture.( $1.5M).
· Cryosphere Monitoring Programme (CMP): Snow, glacier, glacial lake and GLOF over Nepal, Bhutan and Pakistan, supported by The Norwegian Ministry of Foreign Affairs ($700,000).
· Through the Belmont Forum Initiatives, Italy contributes to Cooperative Research Activities (CRA) of the Arctic Observing and Research for Sustainability and of the Mountains as Sentinels of Change. (Euro: 200.000).
· JAMSTEC, NIPR and Hokkaido University:  Arctic Data Archive System (ADS), as a part of GEOSS Portal, in the “Arctic Challenge for Sustainability Projects (ArCS)” supported by MEXT (ca. $ 8.3M).
· The “Modelling Freeze-Thaw Processes with Active and Passive Microwave Observations” (SAMP Freeze/Thaw) project supported by the Netherlands Organisation for Scientific Research.
· Harmonizing and collecting observations in Greenland and surrounding waters by Denmark;
· The Year of Polar Prediction (YOPP): A key element of WMO-WWRP Polar Prediction Project (PPP). GEOCRI are additional polar observations at its Core Phase (mid-2017 to mid-2019). 
· Cold and Arid Regions Science Data center at Lanzhou, China (CARD), World Data System (WDS): supported by Cold and Arid Regions Environmental and Engineering Research Institute (CAREERI), CAS, WDS, and NSFC projects. 
· Third Pole Environment (TPE): The acquisition of valuable field data to share with the general academic community for enhancement of scientific understanding in the region. A data portal (http://en.tpedatabase.cn/)
· Chinese Academy of Sciences grant a 45M RMB (~0.9M US dollar) to promote the pan-third pole environmental observations and understanding the snow and glacier change from 2016~2021.
· The Barcelona Expert Center (BEC) at ICM-CSIC:Remote sensing observations of  Sea Surface Salinity at high latitudes. Arctic sea ice concentration, and sea ice thickness from the ESA SMOS mission, several high precision GPS buoys (SATICE) deployed in the Arctic (http://satice.icm.csic.es/)
· Pollution & Environmental Protection: GMOS Observational programme for mercury. Master sites of GMOS for both Polar Regions, with a strong policy mandate from both Minamata and Stockholm conventions. The Flagship on “Tracking Persistent Pollutants” beneficial for GEO.
· JAMSTEC: Hydrographic observation in the Arctic ocean for coming several years, and will provide data through the web (ADS and, JAMSTEC site).
· WDCDGG (World Data Center-D for Glaciology and Geocryology): The collection, management, analysis, and publish the Cryosphere Database in China.
· INTAROS (Integrated Arctic Observation system) received more than 15 million EUR from the EU framework program Horizon 2020 from 2016 to 2020. The overall objective of INTAROS is to develop an integrated Arctic Observation System (iAOS) by extending, improving and unifying existing systems in the different regions of the Arctic, which is implemented in partnership with the following Norwegian institutions: NERSC, UiB, IMR, UNIS, NORUT, NIVA and DnV GL, as well as with 41 partners from other countries worldwide.

National Tibetan Plateau Data Center, China

C. [bookmark: _Toc10837868]Task / Work Package Structure	Comment by qiuyb@aircas.ac.cn: Siri: Essential to use the provided spreadsheet “Table C -- Task (or Work Package) Structure of the GEO Work Programme Activity” which has fields “Task Name	Task Description	Names of Task Leads	Task Starting Year	Year of Planned Task Completion”


Below are the descriptions of the tasks, and related activities and task teams during 2020-2022.
Task 1. Infrastructures
Task 2. Monitoring Network and Data
Task 3. Integrating in situ and Remote Sensing Observations
Task 4. User Engagement and Capacity Building
Task 5. Management and Monitoring


Value-chain for the services for cold regions 

Promote the business model, and service model – and measurement… of the EO for the customers.

D. [bookmark: _Toc10837869]Deliverables / Milestones	Comment by qiuyb@aircas.ac.cn: Siri: Important to use the provided spreadsheet “Table D -- Planned Deliverables and Milestones of the GEO Work Programme Activity” which has fields “Task Name (from Table C)	Name of Deliverable or Milestone	Description of the Deliverable or Milestone	Year of Planned Completion	Current Status”




[bookmark: _Toc10837870]Annexes (additional annexes may be added as required)
I. [bookmark: _Toc10837871]Acronyms and abbreviations
	AAD
	Australian Antarctic Division

	AARI
	Arctic and Antarctic Research Institute

	AC
	Arctic Council

	ACAP
	Arctic Contaminants Action Program, AC Working Group

	ACAP
	Arctic Contaminants Action Programme, AC Working Group

	ADS
	Arctic Data archive System

	AH
	Arctic Health

	AI
	The Arctic Institute

	AMAP
	Arctic Monitoring and Assessment Programme, AC Working Group

	AntarcticaNZ
	Antarctica New Zealand

	AntON
	Antarctic Observing Network

	AP
	Arctic Portal

	APECS
	Association of Polar Early Career Scientists

	Arctic BON
	Arctic Biodiversity Observation Network

	AUV
	Autonomous Underwater Vehicle

	AWI
	Alfred Wegener Institute

	BAI
	Bulgarian Antarctic Institute

	BAS
	British Antarctic Survey

	CAFF
	Conservation of Arctic Flora and Fauna, AC Working Group

	CARD
	Cold and Arid Regions Science Data Center at Lanzhou

	CAREERI, CAS
	Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academy of Science

	CAS-NASA HMA
	Chinese Academy of Science - National Aeronautics and Space Administration High Mountain Asia Workshops

	CBMP
	Circumpolar Biodiversity Monitoring Program

	CCIN
	Canadian Cryospheric Information Network 

	C-DAC
	Centre for Development of Advanced Computing

	CliC
	Climate and Cryosphere

	COMNAP
	Council of Managers of National Antarctic Programs 

	CMA
	China Metrological Administrator

	CNR-IIA
	Institute of Atmospheric Pollution Research

	CSIC
	Spanish National Research Council

	DRAGON
	ESA – NRSCC Program / Hydrology and Cryosphere Theme

	DMI
	Danish Metrological Institute

	EC-PHORS
	WMO Executive Council Panel of Experts on Polar and High Mountain Observations, Research and Services

	EPPR
	Emergency Prevention, Preparedness and Response, AC Working Group

	ESA
	European Space Agency

	FIES
	Food Insecurity Experience Scale

	GCI
	GEOSS Common Infrastructure

	GCW
	Global Cryosphere Watch

	GECO
	GEO Global Ecosystem Initiative

	GEO
	Group on Earth Observations

	GEO DAB
	GEO Discovery and Access Broker

	GEOBON
	GEO Biodiversity Observation Network

	GEOCRI
	GEO Cold Regions Initiative

	GEO-DARMA
	GEO Data Access for Risk Management

	GEOGLAM
	GEO Global Argicultural Monitoring Initiative

	GEOGLOWS
	GEO Global Water Sustainability

	GEO-GNOME
	GEO Global Network for Observation and Information in Mountain Environments

	GEOSS
	Global Earth Observation System of Systems

	GEOSS Data-CORE
	GEOSS Data Collection of Open Resources for Everyone

	GEUS
	Geological Survey of Denmark and Greenland

	GFOI
	GEO Global Forest Observations Initiative

	GINR
	Greenland Institute of Natural Resources

	GLISN
	Greenland Ice Sheet Monitoring Network

	GLMS
	Glacier Lake Monitoring System

	GLOF
	Glacial Lake Outburst Flood 

	GMOS
	Global Mercury Observation System

	GSNL
	GEO Geohazard Supersites and Natural Laboratories

	GTN-P
	Global Terrestrial Network for Permafrost

	H2020
	Horizon 2020

	HKKH
	Hindu Kush –Karakoram– Himalayas

	HRCF
	Himalayan Research and Cultural Foundation

	IASC
	International Arctic Science Committee

	IASC-SAON ADC
	IASC-SAON Arctic Data Committee

	ICARP III
	The Third International Conference on Arctic Research Planning

	ICIMOD
	International Centre for Integrated Mountain Development

	INTERACT
	International Network for Terrestrial Research and Monitoring in the Arctic

	IPA
	International Permafrost Association

	IPCC
	Intergovernmental Panel on Climate Change

	IREA-CNR
	Institute for Electromagnetic Sensing of Environment

	ISAC-CNR
	Institute of Atmospheric Science and Climate

	ISRO-SAC
	Indian Space Research Organization – Space Application Center

	ISDE
	International Society for Digital Earth

	ITP
	Institute of Tibetan Plateau Research

	JAMSTEC
	Japan Agency for Marine-Earth Science and Technology

	NERSC
	Nansen Environmental and Remote Sensing Center

	NIPR
	National Institute of Polar Research

	NSIDC
	National Snow and Ice Data Center

	NSC
	Norway Space Centre

	PAGE21
	Changing Permafrost in the Arctic and is Global Effects in the 21st Century

	PAME
	Protection of the Arctic Marine Environment

	PDC
	Polar Data Catalogue

	PEEX
	Pan-Eurasian Experiment Program

	PPP
	Polar Prediction Program

	PRCC
	Polar Regional Climate Centre

	RADI, CAS

	Institute of Remote Sensing and Digital Earth, Chinese Academic of Science

	S:GLA:MO
	Slope Stability and Glacial Lake Monitoring

	SAON
	Sustaining Arctic Observing Networks

	SAON CON
	SAON Committee on Observing Networks

	SBA
	GEO Societal Benefit Area

	SCAR
	Scientific Committee on Antarctic Research

	SDG
	Sustainable Development Goal

	SDWG
	Sustainable Development Working Group, AC Working Group

	SIOS
	Svalbard Integrated Arctic Earth Observing System

	SOOS
	Southern Ocean Observing System

	SOTP
	Snow Observations over Tibetan Plateau

	TPE
	Third Pole Environment

	UArctic
	University of the Arctic

	UAV
	Ünmanned Aerial Vehicle

	UN
	United Nations

	UNFCCC
	United Nations Framework Convention on Climate Change 

	USAP
	United Stated Antarctic Program

	WCRP
	World Climate Research Programme

	WDCDGG
	World Data Center-D for Glaciology and Geocryology

	WMO
	World Meteorological Organization

	YOPP
	Year of Polar Prediction
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Full Name/ email address/affiliation/ expertise and short Bio (no more than 100 words)


Steering Committee
· Yubao Qiu (Point of Contact), Microwave Remote Sensing and information service for HiMAC, qiuyb@airac.ac.cn, Institute of Remote Sensing and Digital Earth, Chinese Academic of Science (RADI, CAS), China
· [bookmark: OLE_LINK12][bookmark: OLE_LINK13]Hannele Savela, coordinator expert of INTERACT, hannele.savela@oulu.fi, University of Oulu, Finland
· Xiao Cheng, Remote Sensing of Polar, xcheng@bnu.edu.cn, Beijing Normal University, China
· Hiroyuki Enomoto, Remote Sensing of Polar , enomoto.hiroyuki@nipr.ac.jp, National Institute of Polar Research (NIPR), Arctic Environment Research Center (AERC), Japan
· Ellsworth LeDrew, polar data management, ells@uwaterloo.ca, University of Waterloo, Canada
· Hanna K. Lappalainen, hanna.k.lappalainen@helsinki.fi, University of Helsinki, Finland
· Jeff Key, remote sensing of cryosphere, jeff.key@noaa.gov, NOAA/NESDIS, USA
· Xin Li, remote sensing of cryosphere,  lixin@lzb.ac.cn, Cold and Arid Regions Environmental and Engineering Research Institute, Chinese Academic of Science, China
· Massimo Menenti, water cycle, m.menenti@tudelft.nl, Delft University of Technology, The Netherlands
· Peter Pulsifer, polar data, peter.pulsifer@colorado.edu, National Snow and Ice Data Center and University of Colorado at Boulder, USA
· Vito Vitale, polar scientist, v.vitale@isac.cnr.it, National Research Council of Italy (CNR), Italy
· Stein Sandven, stein.sandven@nersc.no
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