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•  
 
 
 
 
 

The contents of your Report may be made public on the WDS website. If any information you 
supply is considered sensitive, please indicate this within the text or the Feedback section. If 
you do not want any of this Report to be openly accessible, please uncheck the following: 
 

The WDS-IPO has my permission to place this Report on the WDS website 
 

Please confirm that the following information is correct or make revisions, as appropriate. 
 
1.1 Details of organization 

Name: 

Website: 

Host Organization: 

Network(s): 
 

1.2 Details of WDS point-of-contact 

Contact Name: 

Address Line 1: 

Address Line 2: 

Town/City:  

County/State/Province:  

Postal/ZIP Code: 

Country:  

Email Address: 

Telephone: 

Facsimile: 
 

1.3 Function(s) within ICSU-WDS 

 Data collection and processing (including quality assurance/control) 

 Long-term data repository (e.g., data library; including open access to all data) 

 Data publisher (including citability, use of persistent identifiers, and peer-review-like  
procedures for data and products) 

 Community (data-)related service  

 General service (e.g., mapping, cataloguing, bibliography and bibliometrics, or data 
dissemination) 
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2.1 Please provide a short summary of the remit of your organization. [Max. ≈ 250 words] 

 

 
 
2.2 Please provide a short summary of the current status of your organization. 

[Max. ≈ 250 words] 

 

  

 

Guidance 
• Include here 

o The mission of your organization and its responsibilities 
o Links to strategic documents/business plans for achieving this mission 
o Any stakeholders, for example, data producers/depositors and user community(ies)  

 

Guidance 
• Give details on your 

o Organizational structure, including the connections to your host organization 
o Funding  
o Staffing levels 
o Usage statistics, for instance, number of national/international users or downloads 

• In particular, please indicate any changes to the above over the last two years and 
whether any changes are anticipated to occur within the next two years.  
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Note: In this section, you may wish to cite other reports your organization has generated 
(e.g., annual reports), as deemed necessary. Please provide links to those reports here 
and reference them in your responses. [Free text] 

 
 

3.1 Please list any major conferences/meetings attended by your organization over the 
previous two years. [Max. ≈ 100 words] 

 
 

3.2 Please list any major articles or research papers produced by your organization over 
the previous two years. [Max. ≈ 100 words] 

 
 

3.3 Please list any capacity building/training efforts by your organization over the previous 
two years. [Max. ≈ 100 words] 

 
 

3.4 Please mention any engagement by your organization with ICSU research programmes 
(list available here) and with WDS (e.g., in Working Groups). [Max. ≈ 100 words] 
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3.5 Please give an overview of the status of any previously ongoing and new scientific and 

technological developments within your organization over the previous two years. 
[Max. ≈ 200 words] 

 
 

3.6 Please give an overview of any new data, products, and services offered by your 
organization over the previous two years. [Max. ≈ 200 words] 

 
 

3.7 Please give an overview of any new standards or best practices adopted by your 
organization over the previous two years. [Max. ≈ 200 words] 
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4.1 Please supply details of any formal assessment or accreditation your organization has 

undergone within the last two years (other than WDS certification). [Max. ≈ 100 words] 

 

 
 
4.2 Please list any changes within your organization related to its accreditation as a WDS 

Member. In particular, please refer to any feedback given by the Reviewers of your 
organization’s application on WDS criteria that required future clarification or 
improvement. [Max. ≈ 450 words] 

 

 

Guidance 
• An assessment or accreditation should ideally be performed by external body, for example, 

the Data Seal of Approval, an umbrella organization (network), or certification under ISO 
9001. However, it may also include the adoption of an internal Quality Management 
System/Framework without official ISO 9001 certification. If your organization has a 
documented Quality Manual, please mention this and attach it to your report. 
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5.1 Please list any key targets that your organization has for the upcoming two years.  

[Max. ≈ 300 words] 

 
 

 

 
 
6.1 Thank you for completing your WDS Biennial Report. The format of this Report is not 

seen as final, and we very much welcome your input on possible improvements to this 
template and to the procedure. Therefore, please use the space below to let us know of 
any general comments you have, as well as any specific thoughts on its relevance to 
your organization. [Free text] 
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	Untitled


	Host Organization: University of Zurich
	CountyStateProvince: ZH
	Public: On
	Organization Name: World Glacier Monitoring Service, Zurich
	Organization Website: http://www.wgms.ch/
	Networks: Service of IACS/IUGG; in charge of GTN-G within GCOS/GTOS
	Member Representative Name: Michael Zemp
	Address Line 1: Dept. Geography, University of Zurich
	Address Line 2: Winterthurerstr. 190
	TownCity: Zurich
	PostalZIPCode: 8057
	Country: Switzerland
	Email Address: michael.zemp@geo.uzh.ch
	Telephone: +41-44 635 51 39
	Fax Number: 
	Data Collection & Processing: On
	Longterm Data Repository: On
	Data Publisher: On
	Report Links: An evaluation of GTN-G and its operational bodies has been performed in 2014. When finalized and released by the IACS Bureau, the corresponding evaluation report will be provided to ICSU-WDS.
	Conferences Attended: WDS Members Forum & SciDataCon, New Delhi, IN. 2-5 November 2014
World Mountain Forum, Cuzco, PE. 23-24 May 2014
EGU General Assembly, Vienna, AT. 27 April - 2 May 2014
AGU Fall Meeting, San Francisco, USA. 9-13 December 2013
Davos Atmosphere and Cryosphere Assembly DACA, Davos, CH. 8-12 July 2013
EGU General Assembly, Vienna, AT. 8-12 April 2013
Further, several workshops and meetings by ESA, GCOS, TOPC and UNESCO
	Articles Produced: See 6.1 for list.
	Capacity Building: See 6.1 for list.
	ICSU & WDS Engagement: Auspice organizations:
ICSU-WDS, IUGG-IACS, UNEP, UNESCO-IHP, WMO

WGMS makes contributions to:
GCOS, GTOS, WCRP

	Feedback: Please see below for answers to questions 3.2, 3.3 and 3.7 (there was not enough space in this form!).

3.2 Major articles/research papers
• Bojinski, S., Verstraete, M., Peterson, T.C., Richter, C., Simmons, A. and Zemp, M. (2014): The concept of Essential Climate Variables in support of climate research, applications, and policy. Bulletin of the American Meteorological Society, 95, 9, 1431-1443.
• Gärtner-Roer, I., Naegeli, K., Huss, M., Knecht, T., Machguth, H. and Zemp, M. (2014): A database of worldwide glacier thickness observations. Global and Planetary Change, 122, 330-344.
• Zemp, M., Armstrong, R., Gärtner-Roer, I., Haeberli, W., Hoelzle, M., Kääb, A., Kargel, J.S., Singh Khalsa, S.J., Leonard, G.J., Paul, F. and Raup, B. (2014): Chapter 1: Introduction: Global glacier monitoring - a long-term task integrating in situ observations and remote sensing. In: Kargel, J.S., Leonard, G.J., Bishop, M.P., Kääb, A. and Raup, B.H. (eds.): Global Land Ice Measurements from Space. Springer Praxis Books, Heidelberg, 1-21.
• Zemp, M., Haeberli, W., Hoelzle, M., Usubaliev, R., Azisov, E., Caceres, B. and Ceballos, J.L. (2014): Mountain glaciers: on thinning ice. In: Kohler, T., Wehrli, A. and Jurek, M. (eds.): Mountains and Climate Change: a global concern. Sustainable Mountain Development Series. Swiss Centre for Development and Environment (CDE), Swiss Agency for Development and Cooperation (SDC), and Geographica Bernensia, Bern, Switzerland, 51-59.
• WGMS (2013): Glacier Mass Balance Bulletin No. 12 (2010–2011). Zemp, M., Nussbaumer, S. U., Naegeli, K., Gärtner-Roer, I., Paul, F., Hoelzle, M., and Haeberli, W. (eds.), ICSU(WDS)/IUGG(IACS)/UNEP/UNESCO/WMO, World Glacier Monitoring Service, Zurich, Switzerland, 106 pp.
• Zemp, M., Thibert, E., Huss, M., Stumm, D., Rolstad Denby, C., Nuth, C., Nussbaumer, S.U., Moholdt, G., Mercer, A., Mayer, C., Joerg, P.C., Jansson, P., Hynek, B., Fischer, A., Escher-Vetter, H., Elvehøy, H., and Andreassen, L.M. (2013): Reanalysing glacier mass balance measurement series. The Cryosphere, 7, 1227-1245.

3.3 Capacity building/training
• Seminar and excursion at master level “Research and Monitoring of the Alpine Cryosphere in a Swiss Mountain Valley”, Department of Geography, University of Zurich, CH. Spring semester 2014.
• Lecture for summer school of the Regional Research Network “Water in Central Asia” (CAWa), Almaty, KZ. 12-24 May 2014.
• Lecture series at master level “Monitoring of the Cryosphere in High Mountain Environments”, Department of Geography, University of Zurich, CH. Fall semester 2013.
• Organization of “Summer School on Mass Balance Measurements and Analysis”, Zermatt, CH. 2-7 September 2013.
• Seminar and excursion at master level “Research and Monitoring of the Alpine Cryosphere in a Swiss Mountain Valley”, Department of Geography, University of Zurich, CH. Spring semester 2013.
• Additionally, various outreach talks were given by WGMS staff in Europe, Central Asia and South America in 2013 and 2014. This also included several media interviews and the provision of information.

3.7 New standards/best prectices
New standards: None
As an outcome of an international workshop, a scientific paper on best practices on glacier mass balance measurements (analysis of measurement errors, calibration and re-analysis of series) was published under the lead of WGMS:
• Zemp, M., Thibert, E., Huss, M., Stumm, D., Rolstad Denby, C., Nuth, C., Nussbaumer, S.U., Moholdt, G., Mercer, A., Mayer, C., Joerg, P.C., Jansson, P., Hynek, B., Fischer, A., Escher-Vetter, H., Elvehøy, H., and Andreassen, L.M. (2013): Reanalysing glacier mass balance measurement series. The Cryosphere, 7, 1227-1245.
Further best practices, with contributions by WGMS: 
• Bojinski, S., Verstraete, M., Peterson, T.C., Richter, C., Simmons, A. and Zemp, M. (2014): The concept of Essential Climate Variables in support of climate research, applications, and policy. Bulletin of the American Meteorological Society, 95, 9, 1431-1443.
• Cogley, J. G., Hock, R., Rasmussen, L. A., Arendt, A. A., Bauder, A., Braithwaite, R. J., Jansson, P., Kaser, G., Möller, M., Nicholson, L., and Zemp, M. (2011): Glossary of glacier mass balance and related terms. IHP-VII Technical Documents in Hydrology No. 86, IACS Contribution No. 2, UNESCO-IHP, Paris, 114 pp.
	Key Targets: Based on the evaluation of the WGMS through the GTN-G Advisory Board and on an own reflection of current data products and services, the WGMS has elaborated the technical and organizational requirements for a new product generation to be implemented in 2015. 

In view of the highly increasing amount of remote-sensing data freely available, the WGMS aims at strengthening its competences and resources in this domain. Corresponding efforts are under way to obtain additional funding to include this data and to make it available within the internationally coordinated glacier monitoring.

	Remit: For more than a century, the World Glacier Monitoring Service (WGMS) and its predecessor organizations have been compiling and disseminating standardized glacier data, such as observations on changes in mass, volume, area and length of glaciers with time (glacier fluctuations), as well as statistical information on the distribution of perennial surface ice in space (glacier inventories). These glacier fluctuation and inventory data are high priority key variables in climate system monitoring; they form a basis for hydrological modelling with respect to possible effects of atmospheric warming, and provide fundamental information in glaciology, glacial geomorphology and quaternary geology.
In response to annual calls-for-data, observations are compiled through an international scientific collaboration network which consists of WGMS National Correspondents and Principal Investigators in more than 30 countries. All glacier fluctuation datasets are digitally available through the WGMS website and the WGMS MetaData Browser. In close collaboration with the U.S. National Snow and Ice Data Center (NSIDC) and the Global Land Ice Measurements from Space (GLIMS) initiative, the WGMS runs the Global Terrestrial Network for Glaciers (GTN-G) in support of the United Nations Framework Convention on Climate Change (UNFCCC). Additionally, the WGMS is involved in capacity building and twinning activities, such as the organization of summer schools and the hosting of guest scientists at the University of Zurich, Switzerland.
	Current Status: The WGMS is a service of the International Association of the Cryospheric Sciences of the International Union of Geodesy and Geophysics (IACS, IUGG) as well as of the World Data System of the International Council for Science (WDS, ICSU) and works under the auspices of the United Nations Environment Programme (UNEP), the United Nations Educational, Scientific and Cultural Organization (UNESCO), and the World Meteorological Organization (WMO). Since 1995, the WGMS has been hosted by the Department of Geography, University of Zurich, Switzerland. The service consists of an operational team of director M. Zemp and two half-time staff, and a strategic team without dedicated funding but with a strong interest in glacier monitoring activities. In addition, the WGMS hosts several trainees (usually students at master level) and guest scientists per year.
Since 2010, the Swiss GCOS (Global Climate Observing System) Office of the Federal Office of Meteorology and Climatology (MeteoSwiss) has been funding the operation of the central WGMS service at the level of two full-time positions. The Department of Geography at the University of Zurich, Switzerland, provides the infrastructure and administrative hosting of the service. Additional money was given by auspice organizations for specific projects. Since 2014, some additional funding is available for dedicated capacity building and twinning activities in collaboration with MeteoSwiss and the University of Zurich.
The WGMS website is the primary user interface (2013: 1400 visits/month; MedaData Browser: 2400 visits).
	Scientific & Technological Developments: In May 2013, a new WGMS MetaData Browser based on ArcGIS Online was launched that allows to browse available data for individual glaciers, geographical regions, and measurement types (i.e., front variation, glaciological mass balance, geodetic thickness change) and to directly download minimal data series. In 2014, the WGMS provided resources for the successful completion of a new GTN Global Glacier Browsers, and performed a pilot study for the development of a new GlacierApp (product to be implemented in 2015).

The WGMS combines traditional methods with innovative application and strategies of ground- and remote sensing-based monitoring to observe ongoing, and to assess past and possible future changes in mountain systems (e.g., involvement of WGMS staff in glacier projects using terrestrial laser scanning technique and light UAV for surveying and remote sensing purposes).

	New DataProductsServices: Two new database versions were released in 2013, and 2014, respectively. Both versions are provided with a digital object identifier (doi) number and full data were made available through the WGMS website. In 2013, Glacier Mass Balance Bulletin No. 12 was published (reference see above).

Additionally, a (new) database of worldwide glacier thickness observations has been compiled and published and made available in 2014 (reference: Gärtner-Roer et al., 2014, reference see above).

As a new service, the WGMS offers a MetaData Browser that allows for browsing for available glacier data downloading minimal data series. Further, a cooperation database has been elaborated to represent the WGMS network and its links to glaciers being monitored. This database ensures a better visibility of WGMS Principal Investigators and their sponsoring agencies.

	New StandardsBestPractices: See 6.1 for list.
	AssessmentsAccreditations: In 2014, the Global Terrestrial Network for Glaciers (GTN-G) and WGMS as an integral partner within GTN-G, have undergone an evaluation under the lead of IACS. The process consisted of a self-evaluation report of the GTN-G Executive Board, a site visit at one of the bodies' location, and a final evaluation report of the GTN-G Advisory Board. The corresponding evaluation report will be provided to ICSU-WDS when finished (awaiting final approval of IACS).
	WDS-related Changes: The WGMS has put effort to continue its service on behalf of the international, long-term glacier monitoring, as stressed by the Reviewers of WGMS accreditation.

As a new component, dedicated capacity building and twinning activities have been performed and will be continued. This is a complement to the WGMS core business (with funding through external sources), but synergies are expected to strengthen the glacier monitoring efforts.

	Community Datarelated Service: On
	General Service: On


