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Data submission and access

« Submit data
e Get credit
 Access data




Submit data



are solicited annually and checked before being integrated.

1. Solicit submissions j Temglates
— | Markup text . 2
@] Render instructions with placeholders 5. Publish )
FEH Render spreadsheet @ Issue version DOI
template Metadata
{;}| Table and column names [3) Build dataset
@ Ssend email Constraints on values

¢ Readme

( ¢ e Metadata

¢ Data extracted

((l

2. Test submisson from database

A Submission Database

& Spreadsheet or CSVs @ Test submission @ Test data

= Merge with related

rows in database Input files

: : against metadata
Outlines, photos, references f against metadata

4. Integrate

3. Fix issues = @ Test result & Commit changes Workflow steps

f&is, Review and revise ¢ Gllauer cogsw;cjent with to database @ HUMan review
annotated spreadsheet elevation bands

Fan_/ kpass/



Automated tests are reviewed and the submission revised by WGMS staff.

Validation report

# Report: INVALID

fail skip pass

8 331 238

## Failures: Column and row-level checks

level table column rows | check message
MASS_BALANCE WINTER_BALANCE 5 | greater_than(min=0) Value is less than or equal to @
MASS_BALANCE SUMMER _BALANCE 25 | less_than(max=0) Value is greater than or equal to @
1 MASS_BALANCE_POINT 5 | in_foreign_columns(table='MASS_BALANCE_OVERVIEW', | Not found in MASS_BALANCE_OVERVIEW. ['WGMS_ID', 'YEAR']
columns={"'WGMS_ID': 'WGMS_ID', 'YEAR': 'YEAR'})
- MASS_BALANCE_POINT | FROM_DATE 129 | less_than_column(column="'TO_DATE") Value is greater than or equal to TO_DATE

Annotated spreadsheet

A D E F G H | J
WGMS_ID YEAR FRONT_VARIATION FRONT_VAR_UNC QUALITATIVE_VARIATION SURVEY_DATE REFERENCE_DATE
49 497 2020 -67.2 -X 20200918 20190913
50 593 2020 -8 -X 20200918 20190913
51 496 2020 -8 -X 20200918 20190913

52 588 2020 photo_comparison -X 20200910-11 20190914-15



Standard

glacier

state - state_band

change

front_variation

mass_balance - mass_balance_band
event

Extended
change_band
glacier_name
glacier_photo
outline

Derived

person - agency - (team - team_member)
reference - (bibliography - bibliography_reference)

email

mass_balance_point

Maps — Map collection
Thickness —

Glacier thickness database
Temperature —

Global englacial temperature
database

Outline - -


https://gitlab.com/wgms/glathida
https://github.com/mjacqu/glenglat
https://www.glims.org/
https://rgidata.org/

Mass balance: data richness

540 glaciers - 286 with seasonal - 226 with elevation bands - 188 with points

Findelgletscher (Switzerland)

2025 measurement network

.- e

? ~. nﬁ&?v
e + Snow probe

Glacier Monitoring Switzerland GLAMOS (2005-
2025) - Sold et al. (2016)

Stake O Snow cor

O

Total mass change (m w.e.)

-5
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mass_balance Glacier-wide annual balance
glacier_id glacier_name vyear annual_balance

451 Oberaar 2025 -1.95

mass_balance Dates, ELA, AAR, seasonal balances, (uncertainties)

begin_ end_ ela aar winter_ summer_ midseason_

+ time_
date balance balance date

system date

measured 2024-09-28 2025-09- 31560 (0.18
27

mass_balance_bands Elevation band areas and balances
lower_elevation upper_elevation area annual_balance
2300 2400 219800 -5.149
3300 3400 46500 0.072



Previous Autumn Spring Autumn

}

} 50 cm I
200 cm
Snow 200 cm
i J 400 cm

Strive to report all the intermediate
balances and densities that you measured.

Snow } 50 cm

Use fuzzy dates for buried ice surfaces.

a) Ice ablation after autumn measurement b) Fresh snow during
autumn measurement

. . GLAMOS

begin_date end_date balance density balance_ 2021)
code

autumn autumn > | -0.45 900 index -0.5 m ice

autumn » | spring 0.80 400 index +2.0 m snow

autumn autumn®*»>| -2.25 000 index -2.5 m ice

autumn®»| autumnt 0.10 200 index +0.5 m snow

autumn spring 0.35 winter

autumn autumn* -2.15 annual



Mass balance: outlines

Defines the “glacier” in “glacier-wide mass balance”.
WGMS review reveals large differences with global inventories and over time.

N w
o o
o o

Glacier count
[
o
©

o

0.0 0.2 0.4 0.6 0.8 1.0
Intersection over Union (loU) with best RGI 7.0 outline

Missing
Ram River Glacier
(Canadian Rockies)

Consistent
Marmaglacidren
(Northern Sweden)

Mass change glacier vs. , A .y
Randolph Glacier Inconsistent (subset) Inconsistent (superset)

Inventory RGI 7.0 Xiao Dongkemadi Glacier Devon Ice Cap NW
(Inner Tibet) (Canadian Arctic)



Elevation (volume) change
An outline is now required (for new data), while a glacier ID is optional.

No support for distributed change maps.
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1900 1920 1940 1960 1980 2000 2020

All data for Hintereisferner (Austria)

Photogrammetry — ground, air, space
Laser altimetry — air

Bliimcke & Hess (1897) - Hess (1920)
Finsterwalder (1953)

Outllnes for Turgen Aksu basm (Kyrgyzstan) Finsterwalder & Rentsch (1980, 1992)
Fischer (2011) - Klug et al. (2018)

colored by elevation change Hugonnet et al. (2021) Hugonnet et al. (2021)




Measured and reconstructed series are encouraged. No geometry support.
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Better data

Internal management
External review
External backup

Better science
Change assessment
Reanalysis
Modeling

Better planning?
Measurement selection



Better data

Internal management
External review
External backup

Better science
Change assessment
Reanalysis
Modeling

Better planning?
Measurement selection

Topo-climatic distance of glaciers
to existing measurements
— Marijn van der Meer



Questions

What (meta)data is still missing?
density / stratigraphy - velocity - albedo - discharge - meteorology
elevation change rasters - georeferenced front variations
reanalysis level



Get credit



List the people and agencies who authored each measurement.

investigators agencies

[analysis] Samuel Nussbaumer (1) | 1. UZH: Universitat Zirich > GIUZ |
[fieldwork] Ethan Welty (1, 2) | 2. WGMS

(2)

O Full names in original language and script

O New person? ORCID, family name — Guillermo {Cobos
Campos}, original and Latin script — {Z=} £%) [{Li}
Zhongqin], email

NEW: Use prefix [ remarks] to e.g. describe role of each person-
agency



Credit and contact authors, invite paper co-authors, solicit future submissions

1 599 people (27% with ORCID or email) 463 agencies from 47 countries

Jostein AASEN #°2 - Jakob ABERMANN 192191273 . Aypeit AnppeeBud A6pamoB [Andrey Andreevich ABRAMOV] #83 - C, ACUNA 0 AF S youivgy * Osiivg b
152,151 . Artur ADAMEK *7* - Antoni ADAMOWSKI *7* - M. AELLEN #° - Ulrich AERNE %! - Debora AFFER 27 - |-[ # [AGETA 19V AE
Yutaka] 358 - Hans W. AHLMANN *!! - Andreas Peter AHLSTR@M '*7 - Helmut AIGELSREITER - AGapaxMaH A>kukeeB [Abdrakhman
AJIKEEV] 378 - Alberto ALBERTELLI 3°7 - Andrea ALBERTI **2 - Giuseppe ALBERTI %4° - Silvio ALBERTI 339 340 . Simona ALBERTI Sisdsrssp

343,338 . paolo ALBERTO %7 - Walter ALBERTO 562307 - Jiirg ALEAN - Mattia ALESSI 328 - Alexander A. ALEYNIKOV %78 485,477 . E]j 3 AR Consejo Nacional de Investigaciones Cientificas y Técnicas
ALFNES #°2 - Andrea ALMASIO 3** - Andrea AMORMINO 3*3 - Manuel ANC{ZAR - Urs ANDENMATTEN ** - M. L. ANDERSEN 199 - (CONICET)

Brian ANDERSON *#40.#41.439 . ] jss Marie ANDREASSEN #0%#14.401 . Thupstan ANGCHUK 7 - Anna ANGELINO **% - Hans ANGERER 5 AR U Centro Austral de Investigaciones Cientificas (CADIC)

- Beat ANNEN ! - Osvaldo ANTONIETTI 2°7 - Luca ANTONINI - Anthony ARENDT - Miguel ARENILLAS 2°° - Benito ARERVO 338 AR U Instituto Argentino de Nivologia, Glaciologia y Ciencias
- Ernesto ARMANDO 397309308 . Prancesco ARMIENTO 321397 . Yyes ARNAUD 237-244 . Anton ARNOLD ! - Luca ARZUFFI 343307 . Ambientales (IANIGLA)

Peter ASCHILIER - Benito ASERVO 33 - Alain ASSIER 2*° - G. ATTERAS %2 - Ingeborg AUER - Ines AUST 193 - Alvaro AYALA 552 148 .
Mohd. Farooq AZAM 282.234.231,284 . Ahdykhman AZHIKEEV 378 - 9pan AsucoBud AsmcoB [Erlan Azisovich AZISOV] 379 - Roberto
Sergio AZZONI 37 - Indridi ADALSTEINSSON 291,292,290 Matthew BACHMANN 526.52%. Rasul-Akhun BAIKHADZHAEV *7#- Birendra
BAJRACHARYA #2¢ - Emily BAKER 523 - Dag Inge BAKKE #°2 3% - Jostein BAKKE 2 - Jacqueline BANNWART 38 - Ezio BARALDO 338
- Christian BARANDUN % - Martina BARANDUN 135.379.134,136,541.176 . Andrea BARBOLLA 3°7-323 - Gonzalo BARCAZA '*® - Emma
BARFOD *°2 - Andrea BARILLI **3 - Giuseppe BARISON 3% - Marcel BARMAZ 14 - Jamie BARNETT *° %% . Nicholas BARRAND 256 10 AR Instituto Antartico Argentino (IAA)

- Andrea BARRUETO #3* - Hassan BASAGIC 57 - Paolo BATTAGLIA 37 - Andreas BAUDER 293121 . Carlo BAZHEV *%3 - Thomas 11 AR & Departamento de Glaciologia
BEARTH *°* - Matthew BEEDLE %?% %7 - Annabarbara BEILSTEIN ** - Joaquin M. C. BELART ?°7-24%.547 . gultanbek BELEKOV *7% - 12 AR Universidad Nacional de Cuyo (UNCuyo)
Sergio BELLAGAMBA ** - Dario BELLINGERI **° - Ignaz BELLWALD - Giovanni BENETTON °*7.3%% - Stefano BENETTON *3% - 13 AR, Facultad de Ciencias Agrarias (FCA)
Andreina BERA *#3 - Flavio BERBENNI *°7 - Gilbert BERCHIER ' - Halvard BERG *°2 - Ole BERGE *'° - Jorge BERKHOFF *° - Eric
BERNARD 231248 . Etienne BERTHIER 282, 244, 231, 247, 237, 284, 285,239 . Tyan BERTINOTTI 3% 343 . Valerio BERTOGLIO 37328 . Stefano
BERTOLDI 3% - Giulia BERTOLOTTI 3* - Elena BERTONI 3°7-329 . Elisa BERTONI 33° - Gianluca BERTONI %42 - Stefania BERTOTTO 3°7
- Marco BETTIO %7 - Simone BETTOLA %** - Manuele BETTONI 3°7 - A, BEZINGE - Roberto BEZZI **° - William R. BIDLAKE 526523 .
Claudia BIELER % - Daniel BINDER 37-#! - Jacques BINGGELI **° - Mario BIZEL 37 - A. B]OERK 206 Flosi BJORNSSON 291,292 Helgl 19

T T I I L e L e L omel an F O GG CE 5 e . el P Sl 50, Tyl SR, ) Ioapiong el | ey

5 Susloud O6p) LBy T LB LiRgsSes S
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AR Consultoria & Gestion Integral de Montafia (CGM)
AR Glaciarium

AR Gobierno de Tierra del Fuego

© 0 N O

AR L Direccién General de Recursos Hidricos

14 AR Universidad Nacional de Cérdoba (UNC)

15 AR b Facultad de Ciencias Exactas, Fisicas y Naturales (FCEFyN)
16 AR Universidad Nacional de San Juan (UNS])

AR Universidad Nacional de Tierra del Fuego (UNTDF)



List the references with more information about each measurement.

references

Villalba 1990 (https://doi.org/10.2307/1551585) [Figure 15] |
[based on] Freysteinsson 1968 (https://timarit.is/page/6575323):
Tungnarjokull. Jokull, vol. 18, p. 371-378

O DOl if available > URL if available > more details if not
O Not online? Include full-text with your submission

DO NOT list references that pre-date the measurement (unless to
document a method)



Cite references, reproduce data curation, describe and archive measurements

1 825 references: 89% online (52% DOI) - 129 of rem

@bochin1980

’af il 7
& ‘)M/{e, a'um'\’adrfwmlau(jfa(/\fm
© Qe Wishoro |
s ) |
8c/3 (XW&) ‘é)( (’a @omt.mv@(&aﬁﬂaw

%) oxaon e Yie or —

anriit L LA A8
a Ga(u{‘)umﬁ?

e @venetz1820

TARFALA RESEARCH STATION
ANNUAL REPORT,

1994—95 @jansson1995




Questions

How can we do better?
profile photos - named data subsets



Access data



wgms.ch/data_databaseversions
Database snapshots with DOI. Simplified tables (CSV) described by metadata.

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

v [l data
B agency.csv 3 TabIeS
B change_band.csv
B change.csv
B eventcsv glacier - state - state_band - change - change_band - front_variation - mass_balance - mass_balance_band -
B front_variation.csv mass_balance_point - event - person - agency
B glacier.csv
B mass_balance_band.csv

B mass_balance_point.csv 31 glaCler
B mass_balance.csv
B person.csv General information about each glacier.

B state_band.csv
B state.csv
B datapackage.json e primaryKey: id
readme.pdf * foreignKeys

* path: data/glacier.csv

o parent_glacier_id — glacier.id

name type description

country string 1ISO 3166 alpha-2 code (https://www.iso.org/obp/ui) of the country in
required which the glacier is (primarily) located.


https://doi.org/10.5904/wgms-fog-2026-02-10
https://doi.org/10.5904/wgms-fog-2026-02-10
https://doi.org/10.5904/wgms-fog-2026-02-10
https://doi.org/10.5904/wgms-fog-2026-02-10
https://doi.org/10.5904/wgms-fog-2026-02-10
https://doi.org/10.5904/wgms-fog-2026-02-10
https://doi.org/10.5904/wgms-fog-2026-02-10
https://doi.org/10.5904/wgms-fog-2026-02-10
https://doi.org/10.5904/wgms-fog-2026-02-10
https://wgms.ch/data_databaseversions

wgms.ch/fogbrowser
Interactive map. Mass, length, and elevation change figures and CSV files.

Elevation change (from geodetic method)
1854-2019 (23 observations)

OBERAAR, CH (WGMS Glacier ID: 451)
WGMS Fluctaions o Giacirs database (0oL 10 5304imgms.69-2026.0
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enlarge | download as CSV order full data by email

WGMS Fluctuations of Glaciers Browser _ P2
OBERAAR (CH), 2013-09-28, Michael Zemp

Filter Coordinates



https://wgms.ch/fogbrowser

Browse data by glacier
wgms.ch/data/glacier-profiles

Svalbard and Jan Mayen Sweden Sweden Sweden Sweden



http://wgms.ch/data/glacier-profiles
http://wgms.ch/data/glacier-profiles
http://wgms.ch/data/glacier-profiles

Browse full database with

> CONNECTIONS
v TABLES, VIEWS, FUNCTIONS
glacier
Schema: All schemas (793)
B Tables (13/59)
+ enum.glacier_status
* enum.glacier_word_type
= meta.glacier_word
& meta.glims_glacier
& meta.rgi7_glacier
& meta.wgi_glacier
= public.glacier
= public.glacier_feature
¥ public.glacier_merge
= public.glacier_name
¥ public.glacier_outline
& public.glacier_photo
& public.glacier_status
Views (9/17)
gis.mass_balance_glacier
meta.rgi7_glacier_outline
public.current_glacier_status
public.glacier_country

public.glacier_lookup

. Build or write SQL queries, export results.

&= glacier

X Structure 2 B sQL~

~ COLUMNS

id integer

short_name text
latitude numeric
longitude numeric
glims_id text

% wgi_id - wgi_glacier
% parent_glacier_id
remarks text

point geometry
gen_location text
spec_location text
prim_classific integer
form integer
frontal_chars integer
expos_acc_area varchar(2)
expos_abl_area varchar(2)
psfg_id text

_row_id bigint

% bibliography_id
rgi70_id text

~ FILTERS

Multi column filter

2 mass_balance

> Refresh

mass_balance_band

© 0 N OO hRA WN =

P P R K RS S SR G S R G S
5 © 0 N O O A W N = O

mass_balance_point

© New row © Delete row(s)

- short_name latitude

Y
0 WHITE
1 BABY
2 SOUTH ICE CAP
3 NADAHINI
4 BERENDON
5 NEW MOON
6 UTEM
7 ATHABASCA
8 SASKATCHEWAN
9 DEER LAKE
10 BUGABOO
11 BERM
12 HAVOC
13 SURF
14 WAVE
15 TERRIFIC
16 MEIGHEN ICE CAP
17 CLENDENNING
18 STAIRCASE
19 SPHINY

& Switch to form [ Export v

- longitude

AQ 9151



https://dbgate.wgms.ch
https://dbgate.io
https://dbgate.wgms.ch

Access the database directly. For example, with :

e e Edit PostGIS Connection
Connection Information
Name |wems
Service
Host db.wgms.ch
Port 5432
Database wgms
SSL mode
Session ROLE
Authentication
Configurations Basic
User name readonly v Store

Password Optional - Store

A Warning: credentials stored as plain text in
project file.

Only show layers in the layer registries

Don't resolve type of unrestricted columns (GEOMETRY)
Only look in the 'public' schema

Also list tables with no geometry

Use estimated table metadata

Allow saving/loading QGIS projects in the database

Allow saving/loading QGIS layer metadata in the database

o200 QGIs

Browser \ X [ 4 e 4 - g 8 - 'd‘- 2 H/\NGEND‘E ] T
—~ -— = . ‘V . i 2 : l :.‘\-“l 4 .‘
RSV Ere : AR A% L - s 7 ONLALI'\Jt : i _‘ X

. ——— 3 g : ™ N R 1 - e ¥ 1FLUCHTHORN NE
> ~ WGMS : -11.0274 = S L

8 audit B i . ~ i
@ coop e el o E RG|5O‘11<OZZ§5gFLUSHTHORNGL. \ .

8 enum
Fa . g
¥ ® J

FLUCHTHORN Ex

8 gis P - : 2 ) . -

» P mass_balance_glacier : X

» " mass_balance_point T “ i

8 meta : e g re N STRAHLHORN E (PART OF B52/24)

» ®* country & E 3 o - ?776

» " glims_glacier : g =

» 9% ging. region ¢ L OSCHWARZBERG

» % ging_region_2023 : S PRan X : ]

» #* gtng_subregion ) N B8 RGI60-11.02788

» P ging_subregion_2023 ' 2

» " wgi_glacier : :

8 public 3 > A RGI60-11:02800%
event 5

3 ¢RGI60:11 02804

»
» " glacier
» " mass_balance_point
» P outline

-Q;icmp 11.02815 /%

K TRIFT)! ‘ -

- .
j::,».’"‘
Layers : . oA GRGI60-1 1.02821w

viljo T .~EER i s RGI60:11102825
. . . of 'O o N .
v @ glacier 2
v !’ mass_balance_point
v B mass_balance_glacier
v [[] outline
» v = EsriSatellite

Coordinate 877907, 5776095 ‘%) Scale 1:46000 O Magnifier 100% Rotation 0.0° < V Render


https://db.wgms.ch
https://db.wgms.ch
https://qgis.org/

Do these options serve your needs?

What is a must for the future WGMS website?
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