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NVE measures the glaciers in Norway

■ MB: 15 glaciers
■ Front: 30+ glaciers
■ Geodetic surveys 
■ Ice thickness data
■ Photographical records
■ Glacier inventories RGI



Global Terrestrial Network for Glaciers

Three bodies:
■ World Glacier Monitoring Service 
■ U.S. National Snow and Ice Data Center 
■ Global Land Ice Measurements from Space 

initiative 

■ compiling and disseminating 
standardized observations and methods
on glacier distribution and their changes

■ Steering comitee: 
Executive & Advisory board



WGMS & IACS

■ WGMS a service of IACS
■ IACS leads the Advisory Board of GTN-G

http://www.gtn-g.ch/contact/



IACS The International Association 
of Cryospheric Sciences
■ Established in 2007 

Association of International Union of Geodesy and Geophysics (IUGG)

■ Promote cryosphere studies & public awareness 
–collaboration & international co-ordination

■ Standardize collection of cryosphere data, 
analysis, archiving & publication

■ IACS Bureau 
■ Snow and Avalanches  
■ Glaciers and Ice Sheets 
■ Marine and Freshwater Ice 
■ Cryosphere, Atmosphere and Climate 
■ Planetary and other Ices of the Solar System 

http://www.cryosphericsciences.org
President: 
Charles Fierz



IACS Working Groups on glaciers

■ Mass balance terminology
and methods (2008 – 2012)

“early milestone in the work of the IACS″



IACS WG: Randolph Glacier Inventory and 
infrastructure for glacier monitoring
Period: 2014 – 2018
Chairs: Cogley & Hock

■ Randolph Glacier Inventory a global 
inventory of glacier outlines (motivated 
by the 5th IPCC A. Report).

■ RGI a complete one-time coverage, 
version control, attributes. 

■ GLIMS – multiple outlines

■ RGI merging into GLIMS -> 
RGI will be a downloadable 
subset of GLIMS. 



IACS WG: Glacier ice thickness estimation

Period: 2014 – 2018
Chairs: Farinotti, Li & Andreassen

■ Perform a model 
intercomparison and validation 
experiment

■ Continue the WGMS effort in 
the collection of ice thickness 
measurements 



WGMS Achievements



Ice thickness –
GlaThiDa

■ GlaThiDa 1.0 literature review & NASA’s 

IceBridge (WGMS, 2014; Gärtner-Roer, 2014)

■ GlaThiDa 2.0
Contribution to IACS WG on ice thickness 

estimation (WGMS, 2016)

■ GlaThiDa 3.0
........next year......



Global Glacier Browser

http://www.gtn-g.ch/



http://www.gtn-g.ch/data_browser/

Viewing the GTN-G datasets



WGMS Fluctuations of Glaciers Browser

http://www.wgms.ch/fogbrowser/



WGMS Fluctuations of Glaciers Browser



WGMS reporting

Merging of
■ Glacier Mass Balance Bulletin (MBB)
■ Fluctuations of Glaciers (FOG) 

■ Global Glacier Change Bulletin

“..free resources and offer the public a 
more timely product...”



Versioning

■ Each database 
version gets a 
Digital Object 
Identifier (DOI) 

Creator: World Glacier Monitoring Service (WGMS)

Title: Fluctuations of Glaciers Database

Publisher: World Glacier Monitoring Service (WGMS)

Publication Year: 2015

Release date: 2015-11-30

Citation: 

WGMS (2015): Fluctuations of Glaciers Database. 

World Glacier Monitoring Service, Zurich, Switzerland. 

DOI:10.5904/wgms-fog-2015-11. 

Online access: http://dx.doi.org/10.5904/wgms-fog-2015-11



New data sets

■ Ice thickness

■ Point mass balance

■ Photos

More data

■ Extension of geodetic

■ Reconstruction length
change

Photo: Hallgeir Elvehøy



Capacity building

Training course for mass balance measurements and analysis, Bolivia
Photo: WGMS

Training courses

General Assembly of
National Correspondents

Workshops

Traineeships



Mass balance
workshops

Tarfala 1998 Tarfala 2012

Skeikampen 2008



Publications



WGMS Challenges



GTN-G vision

■ Products of value within - and
beyond glaciology

■ A community that is willing to 
contribute data

■ Secured long-term funding for 
stewardship, access, and 
accommodation of future needs

■ A rich, highly visible and user-friendly 
one-stop portal



Data reporting &
storage





www.nve.no/glacier



Citing the data

■ Could we be better at citing?

■ Local Regional Global

WGMS: Fluctuation of glaciers
“When using the data, cite the World Glacier Monitoring Service (WGMS 
2015, and earlier reports) and/or the original investigators and 
sponsoring agencies according to the available meta-information.“

Data: NVE. Andreassen et al., 2015
. GlaThiDa 2.0 (WGMS, 2016)



Geodetic data
■ wealth of new data:

■ laser scanning
■ UAV
■ satellite sensors
■ gravimetric

■ extend the geodetic database
■ surveys cover regions & 

parts of glaciers

Challenges: 
■ density conversions
■ tabular (excel) vs spatial (GIS)

store DEM, glacier extents, area covered

Vestisen
PLEIADES© CNES, 2016, distribution Airbus DS

UAV Storbreen 10 Sep 2015



Summing up
WGMS a commendable job  
■ data compilation & archiving
■ products of high quality & increasing detail
■ scientific analysis, outreach & training 
■ data more available (download, browsers & app) 

Challenges
■ secure long-term funding for the service 
■ make it easy & attractive to submit data
■ incorporate storage of spatial data

Community: submit to data archives

well
done



Photo: Ragnar Ekker

Congratulations on the 30th Anniversary
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