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1.0   INTRODUCTION 

1.1   Background

The Sustaining Arctic Observing Networks (SAON) Vision is that users should have access to free, open and high quality data that will realize pan-Arctic and global value-added services and provide societal benefits. 
The SAON is a process that was established to attain that vision by enhancing Arctic-wide observing activities by facilitating partnerships and synergies among existing ‘building blocks’, and promoting sharing and synthesis of data and information for the benefit of society (www.arcticobserving.org). 
To achieve that goal, SAON is a resource for a broad community that includes government and operational agencies, scientific researchers, indigenous peoples and northern residents, other stakeholders and the general public.

1.2   Structure of SAON 
The SAON process is overseen by the SAON Steering Group (SAON SG) whose membership was established by the Arctic Council, and includes both the International Arctic Science Committee and the World Meteorological Program as partners. 
The SAON SG established four initial goals, one of which is to identify ways to improve Arctic observing data management.  A primary means of meeting this priority was to organize a workshop, jointly with the IPY Data Management Committee, to review the current state of data management and suggest ways to make improvements, with a focus on international data sharing.  Recommendations from the workshop will be included in the proposal being prepared by the SAON SG to transition to an operational state during 2011.  

1.3   Purpose of SAON Data Management Workshop
The SAON Steering Group (SG) is preparing a set of specific task statements, data management being one, to initiate the operational phase of SAON.  These statements will be presented to the Arctic Council and to the IASC with the request to the participating countries to express their interest in supporting the tasks.  Those tasks for which support is forthcoming will be initiated over the next two years.  

The purpose of the Data Management Workshop Part I was to reach a common understanding on the goals and scope of the SAON data management activities; address the question of how to ensure relevant stakeholder input, identify key areas for further work, establish a work plan (if possible including responsibilities for implementing one or more demonstration projects on inter-network data collaboration, focusing on identified key issues), and finally establish a drafting group to continue the work during the Workshop Part II.

The purpose of the Workshop Part II was to prepare a white paper outlining the recommended approach for developing the SAON data strategy and related SAON data policy, and proposing concrete activities to address identified ‘key issues’. This work was conducted by a small sub-group of participants (as agreed to in Part I).
2.0   SAON DATA MANAGEMENT WORKSHOP - PART I

Monday June 7, 2010

Location: AMAP Secretariat, Strømsveien 96, Oslo
2.1 Participants Questionnaire Responses

Seventeen responses to the questionnaire distributed prior to the SAON data management meeting were received from the 25 participants that attended the first day of the workshop. Based on these responses it can be considered that the meeting included a reasonably broad representation of relevant data expertise (primary data producers, producers of metadata; data centre representatives, producers of data products, data users, and individuals representing SAON associated programs and networks, at the project, national- and international-program levels). Of these, the least represented were primary data producers. Also under-represented at the workshop were experts engaged in work associated with management of socio-economic data types (including traditional knowledge).
The majority of the participants were associated with networks engaged in collection or handling of data from the physical sciences. Thirteen of the seventeen responses indicated that their activities already included a data centre or data portal component.
In relation to current major objectives or activities that might serve a broader SAON, the majority of responses identified all three of the alternatives presented (standardization, metadata or data sharing protocols, and improving data usability). In addition, responses highlighted data rescue, quality assurance/quality control, improving data visibility and interoperability, streamlining data flow, and data visualization as important activities for networks/programs associated with SAON data initiatives.
Participants were invited to identify (top 3) suggestions for what the SAON process might do in relation to data management that could help meet/serve their program/network needs. Responses to this question are tabulated below.

Many of the suggestions can be grouped under the general categories of:
· Enhancing and promoting standardization in data management operations (including calls for SAON metadata standards and initiatives relating to ‘data policies’);

· Enhancing shared use of data, including viewing SAON as a vehicle for publicizing and promoting awareness of existing data holdings;

· Promoting best practices, especially in relation to open and free data sharing;

· Use of SAON as a means of mobilizing funding for data management activities.

	Responses to the question: What could the SAON process do in relation to data management that could help meet/serve your needs?

	Provide broader access and shared metadata for data related to our holdings
	Provide greater use and exposure of our data
	Help provide information to users on the differences and appropriateness of use of multiple similar products (e.g. sea ice products)

	Clear Data policy
	Adopt international standards and vocabs
	Re-usable map products

	Support activities to ensure that primary data are archived at data centers where the databases will be appropriately maintained so as to be confident that these collections will accessible to the scientific community for decades (as opposed to a few years); this includes SAON activities to mobilize resources necessary to support continued (sustained) operation of these services.
	Promote best practices in data management and in particular address issues relating to proper acknowledgment/crediting of sources of data and data products, and to ensuring appropriate quality of published data (not just quantity).
	Promote efforts to get ‘young scientists’ to appreciate the added-value of properly archiving/documenting their data for uses that go beyond short-term objectives (e.g. writing them up in a scientific papers).

	The Arctic SDI project will aim at meeting SAON's interests and needs for sharing data on a common web-based platform. The better SAON can express its interests and needs for such a platform the better the Arctic SDI project will be able to adjust to this.
	
	

	Coordinated observational strategies (temporal, spatial, common measured variables
	Encourage the international open exchange of data
	Decide upon and implement a common international metadata structure and standard

	SAON should link with existing data management frameworks in particular WMO Information System and primarily influence these to serve SAON needs
	SAON should promote open and free sharing of data through standardized interfaces and formatting.
	SAON should help sensitivity analysis and network design.

	Advertise our web site (www.iasoa.org)
	Encourage PIs and data managers to work with us to keep information on our web site about arctic atmospheric data up-to-date and easily accessible.
	Encourage PIs and data managers to give us feedback on the data portal portion of our web site.

	Publicise present meta data bases and data bases for easier cross-discipline reference
	Provide a pressure group for support to organizations requesting funding for improving data standards and making data available
	Provide a primary contact for organizations wishing to learn more about data management in theory and practice

	Provide advice by reviewing best practice of SAON networks on data management policies
	
	

	Secure a broader use of our data
	Make similar standardized data available from other sites for use in comparative studies
	Set standards in relation to protocols for data collection

	SAON should link with existing data management frameworks. Provide broader access and shared metadata. Make data comparable across country borders.
	
	Start with the simple tasks, so that we can show SAOs that we are gaining momentum, and build confidence.

	Help standardize and integrate Arctic data.
	Help “synthesize” information into Arctic-wide information products.
	

	Facilitate the link to local, lay and traditional knowledge in the Arctic region (perhaps through use of Eye on Earth platform http://www.eea.europa.eu/data-and-maps/explore-interactive-maps/eye-on-earth )
	Enable coordinated accessibility and use of data and information resulting from scientific research in the Arctic region (also possible through the use of Eye on Earth)
	Support data sharing efforts between European countries, Russia, USA and Canada


2.3   Participant Discussion 

Data expert representatives from various SAON affiliations participated in a discussion led by Dr. John Calder, SAON SG Co-Chair, which focused on reaching a common understanding on the goals and scope of the SAON data management activities. Dr. Calder addressed the question of how to ensure relevant stakeholder input, as well as identify key areas for further work. 

As a first step in the development of practical activities related to data management that might be supported by SAON, workshop participants agreed to develop proposals for several demonstration projects on inter-network data collaboration, focusing on identified key issues. 

Five such data management demonstration projects were identified as follows:

· Definition of a simplified standard metadata profiles  (and related vocabularies) for possible use in future SAON data management activities;
· Further development of SAON national inventories of observing and data management activities focusing on accessibility, data commonalities, and prioritization 
· Examination of the Circumpolar Biodiversity Monitoring Program’s (CBMP), Marine Expert Monitoring Group’s (MEMG), Circumpolar Marine Biodiversity Monitoring Plan's database development and management as a test case for SAON
· Database training for users, contributors, and database managers 

· Development of ecosystem services relevant for decision makers, as potential outputs of SAON-affiliated databases. 

Each of the identified data management tasks will align with the definition and vision of SAON as previously established.  A focused two page white paper will be developed by the identified leads to align with the template provided:
TITLE:

MAIN OBJECTIVE:

EXTENDED DESCRIPTION:

PRINCIPAL OUTCOME:

SCHEDULE:

ESTIMATED RESOURCE REQUIREMENTS:

POINT OF CONTACT (e-mail address):*

White papers must be submitted to Gillian Lichota (Gillian.lichota@noaa.gov) by July 19th, 2010. 

The demonstration projects will be presented to the SAON SG. The workshop agreed that development of a SAON data management strategy would be a long and continuing process that would need to be developed in a step-wise manner.  The demonstration projects would constitute a first-stage in this work.

2.2   Recommendations for SAON SG

The initial focus of the SAON data strategy should be on primary/raw observational data (as opposed to summary data/data products/metadata). As well, data access should focus on the scientific community (as opposed to the wider public) during the initial phase. This will enable the first level of capability to be established making the next step of serving data products to policy makers  and other decision makers possible. 

When developing SAON data management activities there are four specific areas that the SAON SG should focus on. These include data sharing; interoperability; preservation of data through sustainable, long-term archiving that has dedicated funding; and governance. 

Additionally, the SAON SG should identify national points of contact for participating SAON network affiliations that will be accountable for coordinating national data. 
Not all disciplines handle data collection, labeling, or management in the same way. Therefore it is recommended that the SAON SG propose specific definitions regarding data collection, labeling, and management requirements for various disciplines. These requirements should be inclusive and comprehensive according to a common framework, and take into account relevant existing data management procedures. 
3.0   SAON DATA MANAGEMENT WORKSHOP - PART II

Tuesday June 8, 2010

Location: IPY Conference Centre
3.1   Strategy

3.1.1   A Statement of General Principles

The statement of SAON objectives includes the phrase:

“…. provide free, open, and timely access to high-quality data that will realize pan-Arctic and global value-added services and provide societal benefits”

The IPY data management strategy expresses these principles in a similar manner: 

“… [making data] fully, freely, openly available on the shortest feasible time scale …”

The ‘SAON-DM drafting group’ was in agreement that wording such as this adequately captures all the core elements of the SAON data strategy. 

Given that many of the programs and networks of interest to SAON already have their own data management activities – often including their own ‘data policies’ – the group felt that SAON should not attempt to develop an overarching ‘SAON data policy’. Such a policy would likely be incompatible with at least some of the existing data policies; SAON has neither the mandate nor the possibilities to impose (and enforce) its own data policy on ‘partner networks’ or associated national activities. Rather, SAON should promote best practices in data management that are consistent with making data available according to its general principles (free, timely, etc.); ‘SAON associated networks’ should be encouraged to work towards these common goals.  

Consequently, it was felt that a SAON data strategy statement should be developed that expressed the ‘general principles’ of the SAON data management in an appropriate manner. This statement should NOT be referred to as a ‘data policy’, and should be developed by the SAON SG (not just data managers), with the assistance of data management experts.  One suggestion was to present this as some sort of SAON data management ‘charter’ that would reflect the ‘general principles’ of SAON data management, the perceived benefits to SAON partners and users from adoption of these principles, and what SAON might ‘expect’ from its partners/users in return (e.g. that they agree to and will work towards making their data freely available in a timely manner, that users will duly acknowledge and credit data sources, etc). It is possible that such a ‘statement/charter would extend beyond data management.

3.1.2   Free Access to Data

In relation to the concept of ‘free’ access to data, the objective is that data should be accessible both without cost and without impediment. However there are some situations where charging for data is part of the economic basis for data collection, and changing this situation will take time.

Regarding both free and open access to data, SAON also needs to recognize the practicalities that exist that mean that some data are subject to privacy and/or, ethical restrictions (e.g. proprietary ownership of knowledge in relation to TEK, human health data subject to individual consent agreements, etc.), including situations where open access to data may ‘cause harm’.

3.1.3   Data Ownership vs. Data Stewardship

The concept of stewardship of data is preferable to one of ownership of data; ultimately the notion that scientific data are common property (as expressed in the Polar Information Commons (PIC)) is the most consistent with the SAON principles. However, again recognizing that data ownership/stewardship arrangements exist, SAON should support activities that remove or reduce restrictions on access to data and ensure appropriate acknowledgement and crediting of data sources (both of raw/primary data and of interpreted data products). Where possible, SAON data should be made part of the Polar Information Commons (http://polarcommons.org), which advocates open data coupled with ethical norms of data preparation and use.

Regarding data citation, simple acknowledgement of data is insufficient. Formal data citation systems are being developed and IPY has established citation guidelines that can serve as a model (http://ipydis.org/data/citations.html). Digital Object Identifiers are increasingly used as a way to uniquely and persistently reference data collections. This is an acceptable practice, but the group noted that there are many different unique and persistent identifier schemes that may also be applicable. Also, in this connection, the group did not support the idea that (citable) data must be subject to ‘peer review’ in the same manner as is applied to scientific journal publications. While peer-review of data is important, mechanisms for doing so are not yet well-established.
One reason for aiming at a generic data management strategy statement rather than a more specific SAON data management strategy is that SAON embraces a wide range of data and different approaches are required for different data types. Data ‘policies’ such as that elaborated by GEOSS have little content because they represent compromises on all aspects of the policy. The GEOSS data policy document was not regarded as a good model for SAON to follow. The SAON data management strategy statement should be simple – it cannot address individual situations. It should acknowledge the existence of other policies, and legitimate restrictions and constraints imposed by certain practicalities but at the same time ensure that SAON efforts push as hard as possible to promote the core concepts of timely, open, free, and ethical access. 

3.1.4   Timely Access to Data
The simple interpretation of ‘timely access’ in relation to SAON data management is that data should be (publicly) accessible ’as fast as possible’. It should be noted that not all data can be made available in ‘real-time’ (i.e. from the time of collection of samples until they are analyzed several months may pass for chemical constituents to be determined). Also, there is no advantage in dissemination of data that have not been adequately quality controlled prior to their release. However, reasons such as these should not be used as excuses for delaying release of data. Neither should the argument that scientists should have time to ‘publish their data’ before it is placed in the public domain be accepted as a valid argument for restricting access to data. SAON efforts should be directed towards convincing data originators that there are only advantages to them in making data widely available as quickly as possible.

In cases where data are not being made accessible, programs/networks/funding agencies should be encouraged to take the necessary steps to redress this situation; and as a minimum ensure that data are made available ‘no later than …’ a certain period after their collection. The reason for placing this responsibility on the programs/networks/funding agencies is that they, rather than SAON, are in a position to offer the ‘carrots’ or wield the ‘sticks’  that can make this happen (e.g. withholding funding until data are made accessible). 

3.1.5   Data Archiving
Data archiving was considered a core element in the SAON data management strategy. Sustained data archives were considered to be the only viable means of ensuring that data are accessible over the longer-term (addressing media migration issues, etc.). This data infrastructure (archives, etc.) must exist to support the desired dataflow – SAON cannot require that data are compiled in archives if these archives do not exist in the first place.  Every SAON network/program must therefore operate or be affiliated with one or more long-term sustained data archives and these systems should be appropriate for the data concerned. SAON data management effort therefore needs to be directed towards both (1) ensuring that sustained long-term archives exist for the data of primary interest, and (2) getting data into these sustained long-term archives.
3.1.6   Data Portals and Metadata

There was little enthusiasm for the development of a single SAON data portal; this was considered un-necessary, impractical, and undesirable. The concept of ‘one-stop-shop’ is not suitable for the diversity of SAON data and users.  Many dedicated data portals/gateways already exist that provide access to SAON-relevant data, and SAON discussions have also demonstrated that there is no consistent view on what a (data) portal is or should be. SAON should not be considering establishing a data ‘warehouse’ or ‘clearing-house’ but rather focus on consistently identifying, pointing to, and aggregating data from many different sources, taking into account that the starting point for many data searches is a search engine such as Google. The drafting group consensus was that a ‘clearing house’ or aggregation of quality SAON information will come when data are fully open and described and linked in ways that machines can readily interpret. To that end, it is more important to focus effort on increasing the openness of data rather than creating a new portal.
More appropriate and relevant to SAON in this connection is therefore efforts to develop/define a (SAON) profile
 for metadata. This should be a ‘high level’ profile based on an existing widely used standard(s). This ‘cut down’ profile will necessarily be a compromise between ensuring that enough information is included to meet (SAON) requirements for data identification, whilst at the same time making it acceptable for use by data originators. Overly detailed metadata reporting requirements, use of complicated keyword lists, etc. are the main reason that metadata is not reported.

In this connection, greater use should also be made of metadata generated by data archives (from actual data holdings) as opposed to metadata provided by (potential) data providers on the basis of completed or planned activities. 

3.1.7   Summary…
· The SAON SG, assisted by data management experts, should develop some form of statement outlining the principles/guidelines for SAON data management. This statement could take the form of a charter or something similar; SAON should not attempt to define a ‘SAON data policy’; presenting only a list of ‘best practices’ was considered too weak.
· The SAON data statement should support and promote the concepts of ‘free, open, and timely (i.e. shortest possible time for) access to high-quality data ….’ at the same time recognizing legitimate restrictions and practicalities.

· SAON should acknowledge the need for sustained long-term data archives; promote efforts to ensure that data are archived in these repositories. If such archives do not exist, SAON should promote efforts to establish (and fund over the longer-term) such archives. Every SAON network must have one or more long-term sustained data archive.

· The SAON data management strategy should acknowledge that different data types (TEK, research data, operational monitoring data, etc.) require different solutions (there is no one-size-fits-all data solution).
· SAON needs to recognize that affiliated networks/program have their own established data policies that apply to providers of data and users of data. SAON should endeavor to ensure that, as they are developed over time, the data policies operated by SAON partner programs/networks aspire to and are compatible with the general SAON data management principles as stated above.
· Funding for data management should be an integral part of funding for all data collection activities. Funding needs to be allocated to both project/program (i.e. data collection)-related expenses and long-term data archiving expenses. If necessary (to ensure open and timely access to data) funding agencies should consider using holdback of funding until data have been appropriately archived and are accessible.
· SAON should support standardization of metadata and could attempt to define its own (high-level) metadata profile based on existing activities (e.g. extension of IPY activities in this respect).
· SAON should encourage publication (of data) in open access journals.
· SAON could consider a data dissemination protocol based around the (Arctic) member states and national SAON implementation approaches. 
· SAON needs to conduct additional work to gain perspectives relating to data management associated with social-economic sciences as these groups were under-represented at the data management workshop.
4.0   APPENDIX

4.1    Provisional List of Participants at SAON Data Management Workshop

Oslo, June 7/8, 2010

	Last Name
	First Name
	SAON network

affiliation(s)
	E-mail

	Ashik
	Igor
	AARI (Russia)
	ashik@aari.nw.ru

	Aslaksen
	Julie
	SSB (Norway)
	iulie.aslaksen@ssb.no

	Braathen
	Geir
	WMO
	GBraathen@wmo.int 

	van den Broek
	Ira
	NIOZ (Netherlands)
	Ira.van.den.Broek@nioz.nl

	Calder
	John
	ARP NOAA (USA)
	john.calder@noaa.gov

	Cheng
	Wenfang "Susan" 
	National Antarctic Data Center (China)
	chengwenfang@pric.gov.cn


	Clark
	Barbara
	EEA
	barbara.clark@eea.europa.eu

	Danis
	Bruno
	SCAR MarBIN
	bruno.danis@scarmarbin.be, bruno.danis@gmail.com

	Darby
	Lisa
	IASOA NOAA (USA)
	lisa.darby@noaa.gov

	Friddell
	Julie
	CCIN/PDC
	julie.friddell@uwaterloo.ca

	Glesne
	Ola
	Klif (Norway)
	ola.glesne@klif.no

	Godøy
	Øystein
	NMI (Norway)
	o.godoy@met.no

	Hansen
	Klaus Georg
	Gronlands Selvstyre
	kgha@nanoq.gl

	Holdsworth
	Neil
	ICES (Denmark/Greenland)
	neilh@ices.dk

	Johansson
	Margareta
	Abisko Station (Sweden)
	margareta.johansson@nateko.lu.se

	Jóhannsson
	Halldór
	AP (Iceland)
	halldor@arcticportal.org

	Kanao
	Masaki 
	NIPR (Japan)
	kanao@nipr.ac.jp

	Lichota
	Gillian
	ARP-NOAA (USA)
	Gillian.Lichota@noaa.gov

	McCammon
	Molly
	AOOS (USA)
	mccammon@aoos.org

	Moore
	Jim
	CADIS / AON (USA)
	jmoore@ucar.edu 

	Nelson
	John
	DFO (Canada)
	John.Nelson@dfo-mpo.gc.ca

	Parsons
	Mark
	NSIDC (USA)
	parsonsm@nsidc.org

	Rasch
	Morten
	Zackenburg Station (Denmark/Greenland)
	mras@dmu.dk 

	Smith
	Stan
	USGS (USA)
	stansmith@usgs.gov

	Tomlinson
	Scott
	INAC (Canada)
	Scott.T omlinson@ainc-inac.gc.ca 

	Tørseth
	Kjetil
	NILU (Norway)
	kt@nilu.no

	Watkins
	Jill
	DFO (Canada)
	Jill.watkins@dfo-mpo.gc.ca

	Wilson
	Simon
	AMAP
	s.wilson@inter.nl.net
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� A profile is a specific implementation of a standard with defined requirements for completeness and description (e.g. controlled vocabularies).
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