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GTN- G evaluation

GTN‐G and its operational bodies are evaluated periodically .

The last full evaluation was carried out through the GTN‐G Advisory Board under
the lead of the IACS (International Association of  Cryospheric Sciences) in 2023 
(Flowers et al., 2023).

This mid‐term evaluation report assesses the status of the GTN‐G between two  
full evaluations (in 2023 and 2030).

The report evaluates the progress made relative to the recommendations from the 
last GTN‐G Evaluation Report (Flowers et al., 2023) and emphasizes the key  
challenges to be tackled before the next full evaluation to be carried out 
in 2029/30.

There will be separate self - evaluations of the GTN - G bodies → WGMS



GTN- G evaluation cycle

GTN- G terms of reference

• ...

• The GTN ‐G Steering Committee has the status of an 
IACS Standing Group and consists of:

(a) an Executive Board that is responsible for ( i) the 
development and implementation of the 
international observation strategy for glaciers, (ii) 
providing standards for the monitoring of glacier 
fluctuations (e.g., length change, mass balance) and 
for inventories, and (iii) the compilation and 
distribution of such information in a standardized 
form, and

• (b) an Advisory Board under the lead of the 
International Association of Cryospheric Sciences 
(IACS) that is to ( i) support, (ii) consult, and (iii) 
periodically evaluate the work of the Executive 
Board and its three operational bodies concerning 
the monitoring of glaciers .

• ...

GTN- G Terms of Reference (2009, updated 2023)

Short history

• ...

• 1996 WGMS Evaluation

• 1998 GTN- G foundation

• 2006 WGMS Evaluation

• 2009 GTN - G Advisory Board foundation

• 2014 GTN- G full evaluation

• 2019 GTN- G mid - term evaluation

• 2023 GTN - G full evaluation

• 2026 GTN - G mid - term evaluation

• 2030 next GTN - G full evaluation



GTN- G evaluation 2023: self - evaluation report

• Executive summary

• Global Terrestrial Network for Glaciers (GTN - G)
• Historical background

• Organizational framework

• Monitoring strategy

• Dataset policy

• Dataset overview

• Funding overview

• SWOT analysis

• Glacier monitoring vision 2030

• Separate sections for WGMS, NSIDC, GLIMS, RGI:
• Institutional framework

• Datasets, products, services

• Funding

• SWOT analysis

• Key tasks for the coming years



GTN- G evaluation 2023: evaluation report

• Executive summary

• Introduction

• Achievements and strengths (GTN - G wide)

• Challenges and concerns (GTN - G wide)

• Separate sections for GTN - G as an 
organizational framework; WGMS; NSIDC, 
GLIMS & RGI; GTN - G Advisory Board & 
IACS:

• Achievements and strengths

• Challenges and concerns

• Recommendations



GTN- G mid- term evaluation 2026

Aims of mid - term evaluation

• Focus on recommendations

• Assess implementation status 

• New developments

• Outlook on the coming years

Not (yet) addressed

In progress

Implemented

Not assessed

Discussion WGMS GA

Outcome of mid - term evaluation

• Report to IACS

• Response from IACS

• (Input for national WGMS 
evaluations through MeteoSwiss )



2023 executive summary to GTN - G framework

The GTN - G plays a prominent and respected leadership role in glaciological community by
promoting the democratization of data , facilitating data sharing and exchange, and 

exercising sound data standardization, curation and management. Its efforts have been 
recognized by higher - level initiatives/agencies such as GCOS/WMO, while it continues to 

serve the community in a rapidly evolving data landscape.

The GTN - G Executive is aware of the tension between maintaining its continuing 
commitment to in - situ measurements , while contemplating new initiatives including 

expanding its role in curating remote - sensing data products .

The persistent lack of committed funding is an obstacle to enacting a long - term vision of 
the ambitions and roles of the GTN - G, yet a strategic user - centred vision is required to 

define a sustainable role for GTN - G and prevent the erosion of its relevance due to 
increasing competition from other organizations.

Flowers et al. (2023)



2023 executive summary to GTN - G framework

Zemp et al. (2022)

* Ad hoc grants from research projects and international organizations. 

# After the early retirement of the GLIMS database manager, NSIDC has not directly 
restaffed that position, but has redistributed the related tasks wit hin the existing staff. 

#



2023 executive summary to GTN - G framework

Recommendations (back in 2023):

• GTN-G needs a strategy to prevent unproductive overlap with other agencies, and a user-centered vision of its role in the community.

• GTN-G (WGMS in particular) is well positioned to fill much-needed gaps in the glaciological community as researchers increasingly shift 
their focus from in-situ data to remote sensing. With this shift, less attention is being paid to recovery of historical data that is needed to 
provide a long-term perspective for glacier change. GTN-G bodies could propose special initiatives to collect and curate historical 
observations that might otherwise be lost over time. Such campaigns could also bring much needed attention to the important services 
that the bodies provide.

• Even as GTN-G remains focused on its own data repositories, it should consider facilitating community access to other data 
portals/services by, for example, providing links on its website.

• Clarify which RGI version the glacier browser uses

• Clarify whether GLIMS and NSIDC are still distinct bodies or have merged

• Update Data Catalogue, which appears has not been updated since 2015

• Enact recommendations from the 2019 interim report, including:
o Merge the GTN-G and FoG browsers
o Better link databases and provide more instruction than https://www.gtn-g.ch/
o Simplify the path to data access with API/programmatic level access to the data o Self-report web-usage statistics (requested prior to this evaluation), including for NSIDC datasets
that might be integrated into GTN-G Data Browser & Catalogue. Are people finding the GTN-G webpage? Are they following the links to the data?
o Create mutual backup storage for WGI, GLIMS, RGI, and FoG databases by WGMS and NSIDC

https://www.gtn-g.ch/
https://www.gtn-g.ch/
https://www.gtn-g.ch/
https://www.gtn-g.ch/
https://www.gtn-g.ch/
https://www.gtn-g.ch/
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2023 executive summary to WGMS

The WGMS remains the global go - to organization for glacier fluctuation and mass - balance data ,
with the addition of geodetic mass - balances and ice - thickness datasets being a welcome

expansion of WGMS capabilities. The Fluctuations of Glaciers ( FoG ) series remains the flagship
dataset of the WGMS and serves as an important nucleus for internationally coordinated

monitoring work.

As for GTN- G as a whole, defining the ongoing and future mission of the WGMS requires 
consideration of other organizations such as the national and regional space agencies and their 

role in data production/curation.

WGMS should focus efforts on curation of important glaciological data and products that are not 
routinely housed by other organizations. Rather than aiming to be comprehensive, WGMS should 

aim to fill critical niches in the data curation landscape.

To better serve the community, data formats, modes of data access and associated website 
functionality require modernization .

WGMS should compile tangible evidence to demonstrate the community demand for its services 
to potential funders.

Flowers et al. (2023)



2023 recommendations to WGMS

Scope of ambition and service: Address the remaining relevant challenges and concerns from the 2019 interim
evaluation, noting that there will be a continual tension between the well - funded remote sensing agencies ( e.g.

ESA and NASA) that are creating and distributing ever more sophisticated products that may overlap with WGMS 
datasets. With the increase in open data, open code and open science, several of the recommendation contained 

in the 2014 and 2019 reports regarding remotely sensed products may no longer be relevant and should be 
revisited .

Flowers et al. (2023)

Scope of ambition and service: There is a risk that if WGMS expands its scope too broadly that it begins to overlap 
with efforts funded by other agencies and programs that the justification for WGMS could be eroded. We 
recommend that WGMS revisit its scope to better position itself in underserved areas that are critical to 

supporting the glaciology community. Doing so would make it easier to justify maintained or even increase
funding.

Flowers et al. (2023)



2023 recommendations to WGMS

Comments on implementation

• WGMS has developed a well - reflected strategy (e.g., Zemp et al. 2025, 
https://doi.org/10.1029/2025EO250290 ) and adjusted its data and information products 
acco rdingly .

• Key points of this strategy are:
• Continuation and expansion of glaciological in - situ programs; push towards submission 

of point observations, outlines, and real - time monitoring.

• Compilation of glacier elevation changes from airborne and spaceborne missions; push 
towards global coverage (spaceborne missions) and into time periods before 2000 
(historical images).

• Glacier mass - change estimates based on a combination of glaciological and geodetic 
(glacier - specific) observations using geostatistical modeling .

• Lead of community efforts for data intercomparison, reanalysis, and combination
(RAGMAC, GlaMBIE ). [For comparison of WGMS and GlaMBIE see next slide!]

• Strengthen collaboration with the remote sensing community (ESA CCI, GlaMBIE , 
CRISTAL MaG) and with the glacier modeling community (OGGM, GlaMBIE , DTC -
Glaciers).



Comparison of WGMS and GlaMBIE

In situ DEM differencing Altimetry Gravimetry

stereo  images radar radarlaser

The GlaMBIE Team (2025), Nature

Observations for individual glaciers
(global results 1976 - 2025)

Observations for 19 glacier regions
(GlaMBIE - 1: global results 2000 - 2023)
(GlaMBIE - 2: global results 1976 - 2025)

Glacier Mass Balance Intercomparison Exercise



2023 recommendations to WGMS

Comments on implementation

• We have developed a clear strategy for the WGMS (see previous slides) based 
on the available resources within the current mandate by GCOS Switzerland.

• In addition, we developed a vision and submitted a proposal for a Global Glacier 
Data Cube under the lead of the WGMS (2029 - 32). This new research 
infrastructure would allow us to host, serve, and analyze key glacier and 
related datasets from observational and modeling data .

• Scientific reviews and financial decisions are expected by August and 
December 2026, respectively.

Scope of ambition and service: Glacier monitoring data are becoming increasingly available, with data products 
derived from openly available sources are growing strongly in number, with diverse scope and quality. The 

ambition to be comprehensive no longer seems feasible or desirable. There is a need to develop a strategy to 
deal with this, including how to make decisions on which data sets should be “canonized” .

Flowers et al. (2023)



Global Glacier Data Cube

Zemp et al. (2026, submitted)



Global Glacier Data Cube

Zemp et al. (2026, submitted)



2023 recommendations to WGMS

Comments on implementation

• Implementation planned within the upcoming revision of WGMS and GTN - G 
websites in 2027.

• Some official links can alrea dy be implemented in the existing website, e.g.:
• Links of national monitoring to webpage of WGMS national correspondents 

(https://wgms.ch/contact - ncs/ )

• Links of individual glacier monitoring programs to the webpage of WGMS reference and 
benchmark glaciers ( https://wgms.ch/products_ref_glaciers/ )

• Please send us corresponding links!

Scope of ambition and service: It could also be useful for WGMS to list services or browsers provided by some 
countries (e.g., Switzerland, Iceland, Norway) to lead users to find more information and references to the local

investigators.

Flowers et al. (2023)

https://wgms.ch/contact-ncs/
https://wgms.ch/contact-ncs/
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https://wgms.ch/products_ref_glaciers/


2023 recommendations to WGMS

Comments on implementation

• Agreement with project leaders (at JPL, NASA) on inclusion of global glacier velocity dataset
ITS_LIVE (hosted at NSIDC) into GTN - G catalog and browser. Implementation pending at NSIDC.

• WGMS plans compilation and publication of Glacier Thickness Database ( GlaThiDa ; 
https://doi.org/10.5194/essd - 2020- 87) ver s ion 4.0 by 2027/28.

• WGMS started initial discussions with project leaders (Jacquemart & Welty) of the global 
englacial temperature dataset (GlEnglaT ; https://doi.org/10.5194/essd - 17- 1627- 2025; 
https://github.com/mjacqu/glenglat ).

• WGMS sees great potential in the compilation of glacier snow and firn density observations from 
the glaciological monitoring programs, maybe combined with related research collections, 
including the ice sheets.

• Other datasets of high relevance fit into the WGMS portfolio (given existing or additional 
resources)?

Areas of growth and funding: Expand stewardship of legacy data, particularly in - situ and airborne data that are 
of high value and at risk of becoming lost with time. This opportunity also presents a compelling narrative for 
increased funding. Expand stewardship to other types of historic and site - specific data (e.g., related to basal 
hydrology, englacial temperatures (e.g., https://github.com/mjacqu/glenglat), in - situ velocities, glacier runoff, 

historical reconstructions) currently held by individual PIs or groups.

Flowers et al. (2023)
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2023 recommendations to WGMS

Comments on implementation

• The WGMS started to compile and report statistics on key performance indicators 
(e.g., new/revised datasets, data & information requests, web statistics).

• In addition, we started a project to define a more holistic set of key performance 
indicators covering the data contributor network, data submissions, data 
repository, data usage, publication output and citation, media coverage, funding, 
staff, teaching & supervision.

• The implementation of such a comprehensive KPI monitoring in our daily 
operations requires substantial resources and is still pending.

Areas of growth and funding: In discussion of funding needs it would be highly valuable for WGMS to present the
compelling nature of the services that it provides (e.g., number of FoG citations, datasets downloaded, new 
observations collected, workshops hosted). Funding will always be a limitation and the best way to attract 

funding is to show that WGMS services are in high demand and of critical importance to the advancement of 
glaciology .

Flowers et al. (2023)



2023 recommendations to WGMS

Comments on implementation

• The additional WGMS Database Manager position (introduced in 2021) has been secured 
within the core funding by MeteoSwiss and UZH, at least until 2028, and probably beyond.

• In the roadmap proposal for a Global Glacier Data Cube, we suggested additional positions 
for science officers (1.3 FTE) and data engineers (1.5 FTE) for the period 2029 - 32.

Areas of growth and funding: Database infrastructure and management should be 
prioritized for more stable future funding.

Flowers et al. (2023)

Comments on implementation

• WGMS database revision has been completed (see earlier session), and a 
corresponding publication is in preparation for ESSD (see earlier session).

Modernization: WGMS databases need to be modernized to use state - of- the- art
technology, potentially switching from point to polygon referenced data .

Flowers et al. (2023)



2023 recommendations to WGMS

Comments on implementation

• The Fluctuations of Glaciers ( FoG ) browser has been revised and reconnected to 
the new FoG database: https://wgms.ch/fogbrowser/

• We are open to exploring the implementation of additional filtering and 
functionality based on user feedback.

Modernization: Improve WGMS FoG browser to provide sub - setting and access to the data. 
It currently seems of limited use for applications other than observation counts by 

location.

Flowers et al. (2023)

Any suggestions?

https://wgms.ch/fogbrowser/


Additional points not covered by evaluation

Important other aspects

• Capacity Building & Twinning

• Science communications

• Collaboration with international 
organizations

• ...

New developments

• New satellite missions (e.g., 
CryoSat - 2 => CRISTAL, EDGE, ...)

• IYGP, DACS

• ...



GTN- G mid- term evaluation 2026

Next steps

• By July 2026, the WGMS will prepare a draft mid - term evaluation report and 
circulate it to NSIDC, GLIMS core team, and RGI WG co - chairs for feedback.

• 2nd half of Aug 2026, GTN- G Meeting to present and discuss report with Advisory 
Board.

• By the end of Sep 2026, submissio n of the final report to IACS.

• By Dec 2026, brief feedback report from Advisory Board and support letters to 
NSIDC and WGMS by IACS.

• Q2 2027: start of national WGMS evaluation, with GTN - G Mid- term Evaluation 
Report as input.
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