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Annual production cycle

Cycle following the hydrological year

Call for data each Oct, by 1st of Dec

Glacier changes in length, area, elevation,
and mass of

Past hydrological year

Corrections of earlier data
Replacement of reanalyzed time series
Addenda from earlier years

Quality assessment & control
First results online
Release of new database version

Assessment of global glacier mass change
estimates

Publication of results
Update of online products

Dec

Data from
literature

Oct Call-for
-data




WGMS data & information products

Photo by Perret

1. Solicit submissions

@ Render instructions

i Render spreadsheet
template

@ Send email
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) = Spreadsheet or CSVs
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A
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s, Review and revise
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1 Templates
— | Markup text
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1 Metadata
{;}| Table and column names
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_ —
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Database
® Test submission
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{5 Merge with related
© Testres (5 Commit changes
* Glacier consistent with to database

elevation bands

Fan_.;A KPass/

5.Publish
@) issue version DOI

(7 Build dataset

¢ Readme

+ Metadata

+ Data extracted
from database

O Test data
against metadata

Input files

Workflow steps

@ Human review

Global
mass-
change

estimate

based on

Dussaillant et al.

(2025, ESSD)




WGMS datasets wgms

++ + +

After each call for data, we release a new
version of our datasets, e.g.:

© Glaciological field measurements (~500 glaciers) Geodetic satellite measurements (~200,000 glaciers)

« WGMS (2026): Fluctuations of Glaciers (FoG)
Database. World Glacier Monitoring Service
(WGMS), Zurich, Switzerland.
https://doi.org/10.5904/wgms-fog-2026-02-10

« WGMS (2026): Annual mass-change estimates

for the world’s glaciers. S = X
https://doi.org/10.5904/wgms-amce-2026-02-10 .
(based on method by Dussaillant et al. 2025, iss hange (n )

https://doi.org/10.5194/essd-17-1977-2025)
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WGMS annual mass-change estimates wgms |

Annual mass change for each glacier by kriging annual in-situ mass-change anomalies of regional
glaciers and calibrating to the elevation changes for that glacier.

Mass change anomalies — mean — Calibrated to elevation changes — mean + uncertainty
Relative to reference period \'
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WGMS annual mass-change estimates wgms

, ’~~ Climate
CO\pEet;ﬂgCLﬁ @ Change Service

Data:
https://doi.org/10.5904/wgms
-amce-2026-02-10

—

Global glacier mass change in 2025
Individual glacier results are aggregated to a global grid.

o o

Low Latitudes (16) and Arctic (3-9)

Southern Andes (17)

m“ﬁ

laska (1) and : ' )

Canada and USA ) : | Code:
https://github.com/wgms-
org/amce
Results:

WGMS Network (2026, NREE)

/ https://doi.org/10.1038/s4301
' 7-026-00777-z

£

Free access to paper:
https://rdcu.be/fb6iD

Low latitudes (16) Subantarctic and North Asia (10) - o O

and Southern Antarctic Islands (19) a. Altay and Sayan

Andes (17) a. West and Peninsula b. Ural “ Gl109 ‘1'020 10'(()'?02)

a. South America b. South Georgia and c. North Siberia acierized area (km

b. Mexico Central Islands d. Bulunsky ~2000 -lo00 -500 O 2500 L .

c. East Africa ¢, e. East e. Cherskiy and Suntar Khayata Mass change in 2025 (kg m) L1 Glacier contours
(minimap)

d. New Guinea d. Kerguelen and Heard Islands f. Kamchatka Krai



WGMS annual mass-change estimates wgms

Global glacier mass change 1976-2025
Individual glacier results are aggregated regionally and globally.

Decadal mass-change rates (Gt yr)
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2025: -408 Gt
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Year Year
2025 408 £+ 132 Gt (1.1 £+ 0.4 mm) Since 1975 9583 +1 211 Gt (26.4 + 3.3 mm)
Since 2019 6 years with record loss Since 2015 (Sub)Antarctic Islands losing mass
_ i 0
1992-2020 Ice sheets 105 to 372 Gt yr Since 2000 6.2% of global mass lost

IMBIE Otosaka et al. (2023) WGMS Network (2026, NREE)



WGMS publication(s) in NREE

The annual data release resulted in an invited
publication of the latest results in Nature Reviews
Earth & Environment’s climate chronicles

« The WGMS Network (2026), Nature Reviews Earth &

Environment. https://doi.org/10.1038/s43017-026-00777-z Year mreviow
+ Article available as PDF from: https://rdcu.be/fb6iD Global glacier mass changein2025
« Team authorship (>100 co-authors), listing all data Fem e
providers for that year who actively contribute to the
manuscript. | X

Thisglaci

« Started in 2026 with data for the hydrological year
2024/25, and is planned to be continued for the next years.

Antarctic

* Planned improvement for next year: stronger focus on T
regional anomalies as compared to the climate period a e
(1991-2020).

pppppp
s

Both glaciological and geodetic dazase;s re acquires
networks and research institutions and compiled by ti
The WGMS Netwo rk (2026) naturereviews earth & environment




Challenges related to the new annual publication wgms

—

New publication provides full visibility and citations for data contributors.

At the same time, the annual reporting with a hard paper deadline at the beginning of February puts
pressure on the in-situ network and the WGMS team.

Preliminary mass-change estimates may be needed due to reporting issues or data gaps.

124 TAKU

2022 395100 394300
+lg ® 1 v
L0 — fit
@ observed
054 ® 2025 prediction
+ 2025 observed

2020

—

2018

2016

Annual mass balance (m w.e.)
Hydrological yea

2014

~2.01 2012 ) ' T 395100 394300 T 395100

7 homa cevationchange () Annual attribution of two-year mass change
In-situ mass change vs. Cryosat-2 Needed to fill data gap due to LiDAR failure
Unused preliminary estimate in anticipation Glaciar Echaurren Norte, Chile (Central Andes)

of late reporting of Taku Glacier, Alaska



WGMS publication(s) in ESSD

In addition, we are working on a multi-annual
publication of the Fluctuations of Glaciers database in
a data journal.

Team authorship: “The WGMS Network”

Co-authorship offered to all WGMS staff, National
Correspondents, and investigators listed in the FoG database

First paper with focus on database structure and glacier
change observations 1535-2025 with a full list of 1599
Investigators, 463 agencies, and 1825 references

Earth System Science Data journal (or: Nature Scientific Data)

Draft manuscript to be circulated in the coming months, with
submission planned by the end of 2026

Second paper (“living dataset”) with focus on improvements
foreseen in 3-5 years

Copernicus Publications
The Innovative Open Access Publisher




WGMS publication(s) in ESSD wgms

Mass change: Spatial coverage varies greatly by region and over time.

—

Region Area Area Glaciers
total| <100 km| measured

(km?) (%) >2024 (#)

1 86 708 15 5
F 4 2 14 521 32 16
" 13 105 370 22 4
4 40 538 - -
5 90 482 10 4
6 11 060 96 1
7 33959 43 10
8 2948 90 13
9 51595 - -
10 2643 17 2
11 2124 100 63
12 1407 81 3
13 50 344 29 18
14 33075 21 3
15 16 049 35 6
16 1929 33 7
17 27 674 45 6
18 886 87 2
19 133:432 4 3
Global 706 744 18 176

| Randolph Glacier Inventory RGI 7.0 o Measured glaciers (+ as of 2024)



WGMS contributions to other publications wgms |

WGMS’ global mass—change observations and All European glacier regions saw ice loss in 2025
estimates are an important input actively provided
to (external) publication series, including:

* C3S European State of the Climate:
https://climate.copernicus.eu/esotc/

« WMO State of the Global Climate:

https://wmao.int/publication-series/state-of-global-climate/ % |

« BAMS State of the Climate:
https://www.ncei.noaa.gov/bams-state-of-climate Ef?g A\ J

 World Heritage Glaciers: Sentinels of climate change | LS %

« WMQO State of Global Water Resources: o 4
https://wmao.int/publication-series/state-of-global-water- p L W TR
resources \ > U g

- UNEP/GRID-Geneva: LT of
https://graphs.unepgrid.ch L e ——

° -3 2 -1 0 +1 +2 +3

Data: WGMS - Credit: WGMS/C3S/ECMWF
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WGMS contributions to other publications

WGMS’ global mass-change observations and estimates are
an important input used by (external) publications, including:

« Glintner et al. (2026, in review): The Global Gravity-based Groundwater
Product (G3P), ESSD: https://doi.org/10.5194/essd-2025-797

« Zheng et al. (2026): Improved closure of the global mean sea level
budget from observational advances since 1960. Science Advances:
https://doi.org/10.1126 /sciadv.aea0652

« The GlaMBIE Team (2025): Community estimate of global glacier mass
changes from 2000 to 2023, Nature: https://doi.org/10.1038/s41586-024-
08545-z

* Von Schuckmann et al. (2023): Heat stored in the Earth system 1960-
2020:2\/\(1]2§re does the energy go? ESSD: https://doi.org/10.5194/essd-15-
1675-

« UNESCO (2022): World Heritage Glaciers: Sentinels of climate change,
UNESCO: https://www.unesco.org/en/articles/world-heritage-glaciers

« Dorigo et al. (2021): Closing the water cycle from observations across
ggales: Where do we stand? BAMS: https://doi.org/10.1175/BAMS-D-19-
16.1

« |IPCC AR6, SROCC, AR5, AR4, TAR, SAR, FAR

WATER VAPOR
127+03

ICE SHEETS

29,200

GLACIERS

i SNOW MASS
. 37205
Al

LIVING BIOMASS
WATER CONTENT

GLOBAL WATER STORAGES

Dorigo et al. (2021)
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Massive Meltdown

Rochemelon, France
The Northern Patagonian Ice Field—the third largest ice mass in the

WGMS data and information products are used
in cou ntless m ed | a, ed u catio na |_' an d art out lEtS. . 1970-2015 it ot it ki

losing more than 1.4 cubic miles in volume a year, enough to cover Rhode
Island in nearly five feet of ice. This melting can lead to dangerous floods;
glacial lakes have burst from their banks, inundating nearby communities.
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WGMS user statistics - “2025 in numbers”

487

revised data records

new data records -4 0 8

global glacier mass change (Gt or: 5 opps)
First
results
Ite alu re

116 y - [

@wgms

ceta submissons w 500 000

Jul Jun unigue website visits

national & international media outlets 3 5 0

emails related to data & info request



WGMS data & information products

Feedback workshop

 Discuss in groups of 2-3 the
following points:

* Data submission o
(https://wgms.ch/data_submission/)

« Data access _
(https://wgms.ch/data-exploration/)

 Information on the website
(global glacier state, sea-level
contribution, glacier profiles, glacier
of the year, ?

* Publication strategy
(NREE, ESSD)

 How do you evaluate the current
products & procedures?

* Do you have any suggestions for
Improvements?

* Please summarize your
feedback in one or two slides.

* Present your findings & send
slides to wgms@geo.uzh.ch

30 minutes for group discussions
(summarize your findings in one slide)

30 minutes for group presentations
(2 minutes per group)

https://www.flaticon.com
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