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1894-2019: 125 years of internationally
coordinated glacier monitoring

Per Holmlund and Michael Zempf
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welcome

1894-2019: 125 years of int. coordinated glacier monitoring

VARIATIONS PERIODIOUES DES GLACIERS

par F.-A. FOREL

président do la Commission interraiiomle des glaclers

Sur linitiative de M, le capitaine Marshall Hall. F.G.S,,
a Parkstone, Dorsel, Angleterre, le YI™¢ Congrés inlerna-
tional de Géologie, réuni & Zurich en aott 1894, a dé-

cidé la création d'une commission chargée d’étudier les
variations en grandeor des gluciers uctuels, dans les di-
verses contrezs de la terre,
Cette Commiszion est composée de :
MM. Dr F.-A. Forel, prof. & Morges, président (Suisse).
D' Léon Du Pasquier, prof. & Nenchitel, seerétaire
(Suisse).
Dr Seb, Finsterwalder. prof, & Munich (Allemagne).
Dr Ed. Richter, prof. & Graz (Autriche).
D' K.-J-V. Steenstrup, géologne 4 Copenhague
(Danemark et colonies),
D* H.-F. Reid, prof. & Baltimore (Etats-Unis d’ Amé-
rique).
Prince Roland Bonaparte, & Paris (France).
Capitaine Marshall Hall, & Parkstone (Grande-Bre-
tagne el eolomigs).
D' Torquato Taramelli, prof. & Pavie (Jtalie).
P.-A. Oyen, géologue & Christiania (Norwége).

Dr Iwan Mouehketow, géologue a St-Pélersbourg
(Russie).
Dt F.-U. Svenonius, géologue a Stockholm (Suéde).




history & achievements

1894-2019: historical background & int. monitoring strategy

International Polar IUGG IAHS IGY International IPY 200708
Year (IPY) -1 established estab. |py-2 (IPY-3)  Hydrological Decade (IPY-4)
| CN ) . U
CNG IAHS International Commission on Snow and Ice c IACS
Commission Internationale  |COmmM. glac
des Glaciers | PSFG

I TTS/WGI World Glacier Monitoring Service

-1 1 1T 1T 1T 1T 1T 71T 7T1T°1T°71T°71TT711

1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 2020

Figure 1. Schematic timeline showing the progression from the Commission Internationale des Glaciers (CIG) to the IUGG International
Association of Cryospheric Sciences (IACS). This distinguishes two equally important heritage lines: monitoring glacier fluctuations and
their link to climate (bottom) and cryospheric science more broadly (top). It also shows other major scientific programs and events relevant
to the progression. (CN =IASH Commission des Neiges; Comm. Glac. =IASH Commission des Glaciers; CNG =IASH Commission des
Neiges et des Glaciers; UC =IUGG Union Commission for the Cryospheric Sciences; PSFG = Permanent Service on the Fluctuations of
Glaciers; TTS/WGI = Temporary Technical Secretariat for the World Glacier Inventory.)

Allison et al. (2019), Hist. Geo Space Sci.



history & achievements

Rastner et al. (2016)
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WWI. Interruption of data reporting. WGMS FoG (2018)




history & achievements

Rastner et al. (2016)

COMMISSION DES GLACIERS

Rapport sur les variations de longueur des glaciers
de 1913 a 1928,

(Chaine des Alpes ; Scandinavie)

En 1914, la Comn n internationale des Glaciers de 1894
[C. I G.] a publié son dix-neuvizme et dernier rapport annuel sur
les Variations des glaciers (pour 1913). En 1927, aprés treize ans
d” inactivité et devant 1”impossibilité, reeonnue, de poursuivre sa
tiche sur ses bases anciennes, la C. I. G. par un vote régulier de
ses membres effectifs, a prononcé sa propre dissolution et admis
son remplacement par une nouvelle Commission des Glaciers rele-
vant de la Section d'Iydrologie scientifique de 1’ Union géoph
que et géodésique, & laquelle la Commission dissoute transmettrait
ses archives et le reliquat de ses fonds. Dans sa séance du 3
septembre 1927, a4 Prague, la Section d’ Hydrologie a accep te
succession aux conditions proposées par la C. 1. G. et la nouvelle
organisation est entrée dés ce moment en activité per les soins de
son Bureau, composé de MM. A. Hamberg, président, C. Rabot,
vice-président et I.-L. Mereanton, secrétaire,

Le premier devoir de la nouvelle Commission, et avant qu’elle
piit songer & entreprendre la publication réguliére, convenue avec
I”ancienne C. 1. G., d’an Rapport annuel sur les Variations des
Glaciers, était évidemment d’ effacer le mieux possible la grave la-
cune crensée dés 1914 par la guerre dans la série, jusqu’ alors
ininterrompue, des Rapports, en rassemblant et publiant les obser-
vations faites depuis 1913. Il ne pouvait, bien entendu, plus é&tre
question de donner & cette publication I'ampleur quelle efit pris en
paraissant année aprés année. Un volume y elt i peine suffi et elt
colité fort cher. D’ ailleurs il edt fait double emploi, le plus souvent,

Mercanton (1930)

Resumption of reporting, still focusing on front variations & climatic cycles
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Rastner et al. (2016)

INTERNATIONAL
HYDROLOGICAL DECADE
1865-1974

Date of issus - May B,1888

First consideration of the need for a World Glacier Inventory. Start of FOG series.
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Rastner et al. (2016)

Landsat 1:
S Landsat 2: 1975
Landsat 3: 1978 {.'
Landsat 4: 1982 :
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Launch of Landsat 5 with Thematic Mapper on board Artist rendering from NASA
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Rastner et al. (2016)

CLIMATE CHANGE

- V| e IPCC AR6: 2020

WORLD METEOROLOGICAL ORGANIZATION UNITED NATIONS ENVIRONMENT PROGRAMME
INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE

First IPCC Assessment Report (FAR). Start of GMBB series.
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Rastner et al. (2016)




history & achievements

WGMS product development

o WGMS Fluctuations of Glacie
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= @sri Suisse
Bulletin No. 2 (2014 - 2015)

Global
Glacier Change
Bulletin

A contribution to

the Global Terrestrial Network for Glaciers (GTN-G) as nandﬁkﬁmmmuh:
Observing Systern {GCOS) and its Terrestrial Observation Panel for Cimate (TOPO.

the Division of Early Waming and Assessment and the Global Environment Outiook
as part of the United Nations Environment Programmce (DEWA and GEQ. UNEP).

and the i cal Pr of the United Nations Educational.
Scientific and Cultural Organization (HP, UNESCO)
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Compiled by
the World Glacier Monitoring Service (WGMS) Length
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Glacier Mass Balance, 1957-2017
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WGMS | profiling method | glacier monitoring status | challenges

a worldwide scientific collaboration network
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B Country with WGMS | s ) Wngd el T VRS
National Correspondent " A 7" o Ih 2 -

00

WGMS National Correspondents for: Afghanistan, Antarctica, Argentina, Austria, Bhutan, Bolivia, Canada, Chile, China,
Colombia, Ecuador, France, Georgia, Germany, Greenland, Iceland, India, Indonesia,
Iran, Italy, Japan, Kazakhstan, Kenya, Kyrgyzstan, Mexico, Mongolia, Nepal, New
Zealand, Norway, Pakistan, Peru, Poland, Spain, Sweden, Switzerland, Russia,
Tanzania, Uganda, USA, Uzbekistan



WGMS | profiling method | glacier monitoring status | challenges

missing data / poor data coverage

40° E 60° E BO"E 100°E 120°E
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Mass balance records: {

continuous,
long-term series

currently
measured series

Lars == interrupted series wn =

Glacier data up to 2015 (WGMS 2015, updated)



WGMS | profiling method |

glacier monitoring status | challenges

standardized survey for each country

GLACIER MONITORING: SWITZERLAND

Being a mountainous country glacier montioring has a very long tradition in
Switzerland. A great number of length change and mass balance measuremants
with many long-term data series and comprehensive intentory data are
available. Switzerland can be considered a benchmark-country for glacier
monitoring.

Available series

Key statistics Front ~ Mass  Thickness

Variation Balance Changs
total glaciated area: 1'039 k2 Number of series: 126 17 35
total coverage WGl:  45%  Average length [years]: 112 21 33
total coverage GLIMS: 1009 Average number of observations: 78 16 5

Present state

Future potential/needs

'“""-"m'“’l-'m i Nationally well coordinated glacier monitoring  Foster regional coordination and knowledge
1 - with wabsite (www.cryosphere.ch), partial data  exchangewith neighbouring countries
g Spre——— T access, and periodically published data reports  in the Alps and across Europe
E P - —_
s B 1 T
L - Several glaciers with long-term MB monitoring  Selection of ona or a few banchmark glacier for
g H—T programmes including enangy balance, flow long-term and detailed measurement
" o wvelocity, and firn temperature. Different programmes for process understanding and
- measurement types on different glaciers. model calibration.
Il Good spatial distribution of long-term ME Continue long-term mass measurement
- A — ‘saries, Under current climate change scenarios,  programmes. Early start replacement
i " [ some glaciers of monitoring programmesare  measurements for vanishing glaciers.
: . ‘endangered to vanish within nextfew decades.
a HMMJ.”MMHHMM — Good spatial distribution of long-term FV Continue long-term FV serles, extend sample
= m — saries, Geodetic TC results are reported for size with decadal length change assessments
it S i e a few glaciers only. from remote sensing. Make available geodetic
& . | | | TC results for large glacier samples.
] S TS ! ! Make available national inventories from
i I il e _ around 1850 and plan next repeat
; g 4— — inventory around 2020.
& - ——
P T Spatial distribution of series
8 The distribution of measurament saries in
8 Switzerland is considered spatially
i . comprehensive and comparatively dense.
E = Only few series have been interrupted
i 8 g before 2005 and a large part of the . .
P Ll observational series offer long-term data. oy -
o o Bl e i s - The earliest FV series even date back to »r °
the second half of the 19th century and ' f.; e -
With a total of 178 series, Switzerland has a very dense glacier monitoring network. are of unique value today. Such ki & =4 %
Further-more, most of the series have been constantly maintained and offer long-term long-term data series are expected to o : ;
information. First front variation observations are available from 1880, The mass balance allow for analyses of glacier changes from et
series have increased over the last years while a peak in thickness change records is alocal to a global scale and can serve to al™t
found in the 1940s. Likewisa, the inventories offer a complete coverage of the glaciated investigate glacier-climate interactions.
area in GLIMS and RGI. wgms

baseline as of 2015




Global terrestrial network for
Glaciers (1998)

e WGMS World Glacier Monitoring Service
e NSIDC National Snow and Ice Data Center

e GLIMS Global Land Ice Measurements from
Space



GCW Development Timeline

Cg-17
1* GCW 2™ Sno
Implementation Watch N BRRRAS 2" Data Portal
GCW 12 GCW-PRCC planning
Worsnog warkshop Implementati workshop
on Plan [Montreal, Sept 2017) GCW
WMO 15 WMO 16 | Operational
EC-69:
Congress Congress {.?ﬂE[,'rJ
welcomeas Approves app::rw: G.ﬂ:
st ot GCW = g network wit
1* CryoNet i
GCW development i CryoNet 120 stations f
GCW Pre-operational
(2016-2019)
L 1
2007 8 2011 2013 |2014 2015 2016 2017 2018 2019 2020
= 1% Tropical Cg-18
1% Asia 1% South Cryosphere (2019)
‘IUGH..DE Ewﬂsphem CryaNet America Workshop
Theme Report CryoNet (Tanzania);
published UNESCO
- on GOW
Workshops: 29 Asia CryoNet, 5 i:n::':lca stl:lﬁri:grou .
CryoNet, 1" Best Practices, 1* {4an 2018, Oslo}
Data Portal, 2™ Snow Watch
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Cryosphe the News

Do Arclic mobility devices need a rethink? — Eye on
the Arctic video archive

7 September 2019, 5:01 am

rcinef.ca

India's moon landing suffers last-minute
communications loss

6 September 2019, 10:12 pm
feeds.guardian.co.uk

Swedish mountain loses highest peak title due to
global heating

6 September 2019, 12:52 pm

feeds.guardian.co.uk

Summer’s not over until bottom melt ends
5 September 2019, 3:40 pm
nside.org

Gresnland: 'It's scary to see the ice melting'
4 September 2019, 11:15 pm
newsrss.bbec.co.uk

IMore Cryosphere in the News »

s A, e .

The Cryosphere Now

Sea and Freshwater lce
Snow and Solid Precip
Glaciers & Ice Caps

Ice Sheets

Permafrost

Avery warm October (2019-07-09)

Glacier mass balance continues to decrease
into 2018 (2018-06-27)

18th World Meteorological Congress agrees
to confinued GCW development (2019-06-
17)

David Grimes, GCW proponent, ends final
term as WMO President (2019-06-17)

New sea ice extent trackers from the OSI
SAF (2018-05-30)

Mew snow frackers for NH, South America,
and Australia/™Z {2019-05-09)

Improvements in international reporiing of -
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METEOROLOGICAL
J’ ORGANIZATION

Weather - Climate * Water

Home  About Mews (f;rg.nsphere Now Surface Satellites Activities Reference Data Portal Qutreach EJ
Cryosphere in the News » GOW News
» LIYOSEN the News
This feed is based on a variety of news sources, both scientific and mainstream media, including The » CO'“NU“'UM“OU“CWB”%
Cryosphere journal and discussions, Cambridge University Press journals, Polar Research, Science » Community Calendar

Magazine, Nature, Science Daily, Science Now, CNN, BBC, NPR, PRI, AP, Radio Canada International,
NASA's Earth Observatory. ESA news and blog, NSIDC, feedburner, Cosmos Magazine, NY Times,
Washmgton Post, The Guardian, and Reuters. It is updated automatlcally multiple times each day. Since
t cryosphere keywords, occasionally articles that are not relevant are posted. vill continue to refine our
t =z his | em. If you want to access this feed in a news reader, right-click on the RSS button above, copy the link, and add it
o your RSS reader Note: clicking on the button will not give you a readable feed!

Do Arctic mobility devices need a rethink? — Eye on the Arctic video archive
7 September 2019, 5:01 am
reinet.ca

India's moon landing suffers last-minute communications loss
6 September 2012, 10:12 pm
feeds guardian.co.uk

Swedish mountain loses highest peak title due to global heating
6 September 2019, 12:52 pm
feeds guardian.co.uk

Summer's not over until bottom melt ends
3 Sepfember 2019, 3:40 pm
nzidc.org

Greenland: 'It's scary to see the ice melting'
4 September 2019, 11:15 pm
newsrss.bbe.co.uk

Greenland's rapidly vanishing glaciers
4 September 2019, 6:00 am
newsrss.bbe.co.uk

Daring scientists extract ice from Earth's highest tropical glacier
4 September 2019, 12:00 am
feeds.nature.com

The mystery of the missing mountain snow
4 September 2012, 12:00 am
feeds nature.com

vy

Climate crisis: Greenland's ice faces melting 'death sentence'
3 September 2019, 9:35 pm - _l_ _I_
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http://bolin.su.se/data/svenskaglaciarer/
http://bolin.su.se/data/tarfala/
https://www.alvin-portal.org/alvin
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