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UNESCOWGMSCOOPERATION AND COLLABORATION
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Axel Heiberg and Meighen Isiand

unesco WImMs

The Glacier App was jointly launched by the WGMS and UNESCO in the
forefront of the Paris Climate Conference COP21 in December 2015.
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OF Perennial ice and snow masses
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Global
Glacier Change
Bulletin

A contribution to the
International Hydrological Decade
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OF GLACIER MASS
BALANCE

AND RELATED TERMS

by Peter Kasser
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International Commission of Snow and Ice
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of the International Association of Scientific Hydrology

the World Glacier Monitoring Service (WGMS)

United Nations Educational, Scientific and
Coulipcal O izaton
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Glaciers and Ice Sheets

Q& 1z s unesco
;;;;,%tzzn:es - Historical commitment to the study of
SO s 5 the cryosphere and water resources

," < o

e . UNESCO, first through theternational Decade for Hydrology (1968974) then the
T T IHP (launched in 1975has long been committed to the study of the cryosphere,
hydrology, water resources and the impacts of changing temperatures.
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2025 Decade of Action

for Cryospheric
2034 Sciences

unesco

/ 1. Why Cryospheric Science Matters ?- How to Iink\
/;:Iix advancing science and Action agenda

The cryosphere is a global concern

A Mountain and polar regions are warming 2 -4 times faster than the global average

A Cryosphere loss threatens water security for nearly 2 billion people

A Accelerating glacier retreat, permafrost thaw, sealevel rise and cryosphere
hazards are already affecting ecosystems, infrastructure and livelihoods /

o

2. The Decade's Vision el

S5 B
-

@Science Intelligence Policy Action ‘\94

Decision-ready knowledge

Risk-informed planning

Adaptation and resilience solutions
Policy-relevant evidence for global actione

i

T>o I> T I

oWe cannot adapt to what we do not understand 0
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Seventy-seventh session
Agenda item 18

\ 2025

Sustainable development #Ig::l;?télﬁllggllers ’
Preservation Pa rls Ca" #OI" GI Iel"S
Resolution adopted by the General Assembly '» ~ \

a '.*d

&

on 14 December 2022

[on the report af the Second Committee (A/77/443, para. 32)]

‘7\ N
M\Qhe Plan Pofar Summit
) | ember2 23
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T77/158. International Year of Glaciers® Preservation, 2025

\ fﬂ 7 b4

Resolution adopted by the General Assembly
on 13 August 2024

[without reference to a Main Committee (A/78/L.99)]

Decade of Action for Cryospheric Sciences, 2025-2034




UN GA Resolution

United Nations A 7399
General ASSEIIII)]}’ Distr.: Limited i UNEesSCo

|8 July 2024

Ongmal: English

d Decides to proclaim the period from 2025 to 2034 as the Decade of Action for Cryospheric

Sciences,
d to address the challenges associated with melting glaciers and changes to the cryosphere by

advancing related scientific research and monitoring ;

q Invites the United Nations Educational, Scientific and Cultural Organization to lead the

implementation  of the Decade of Action , in collaboration with other relevant organizations of the

United Nations system

T




unesco

World Day for Glaciers and Launch of the DACS -
4 2025
(20 and 21 March 2025 — 8 June 2025 @ 2034

Decade of Action
for Cryospheric

Sciences

* On 8 June 2025, UN Ocean Conference
(UNOC3) to mark the official launch of the
UN-designated Decade of Action for
Cryospheric Sciences (2025-2034).

© https://www.antarctica-insync.org/official-launch-of-the-un-decade-
of-action-for-cryospheric-sciences/ (Copyrights Esther Horvath)

+ 1,000 participants
14 in-person side events
+20 online and international side events

1,36 billion accounts reached through
X/Twitter
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International
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South America

36

country
Country Profiles .
Through these standardized assessments, the World Glaciers Monitoring Service (WGMS) p rOfI I e S

GLACIER MONITORING: CH Key statistics Front  Mass  Thickness Wi t h

Home GCW WGMS Country Profiles ICCI

. . . - . . Variation Balance Change
Being a mountainous country glacier montioring has a very long tradition in

. total glaciated area: 1'039 km®  Number of series: 126 17 35
Switzerland. A great number of length change and mass balance measurements total coverage WGl:  45%  Average length [years]: 12 2N 3

with many long-term data series and comprehensive intentory data are total coverage GLIMS: 100%  Average number of observations: 78 16 5

available. Switzerland can be considered a benchmark-country for glacier

monitoring. Present state Future potential/needs

Available series ""“"“"""“"T""""“ - . Nationally well coordinated glacier monitoring  Foster regional coordination and knowledge
r— dhndnitg n—,'—'— with website (www.cryosphere.ch), partial data  exchange with neighbouring countries

i I r—— | T ] 1 access, and periodically published data reports  in the Alps and across Europe
PR it W L
- I — T

an
L

4 | | Sewveral glaciers with long-term MB monitoring  Selection of one or a few benchmark glacier for

]
| t programmes including energy balance, flow long-term and detailed measurement
i . velocity, and firn temperature. Different programmes for process understanding and
Glaciological MB measursments measurement types on different glaciers. model calibration.

Good spatial distribution of long-term MB Continue long-term mass measurement
|| series. Under current climate change scenarios, programmes. Early start replacement
Jacit it yaar 204

some glaciers of monitoring programmes are for hing glaciers.
endangered to vanish within next few decades.

Hr.of Dbs

02 4 8 8 10
1

P of Aoords
WoT W 4D B
1
i 1

]
g
J




—

-
. / 2025
unesco 2034

Decade of Action
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Five background documents
Synthesis of the and one concept note
Experts partners have prepared five background documents on five different

Decade Of ACtiOn fOI" aspects which guided the discussions during the UNESCO Brainstorming Session .
Cryospheric Sciences

The documents were then reviewed and enhanced by the participants and led to a
Synthesis Document .

becade of Action for Cryospheric Sciences 2025-2034

nnnnnnnnnnnnnnnnnnnnnnn
|||||||||||||||||

15t Draft Concept Note for discussion

Scientific Research: Policy and Advocacy Considerations for
Cryospheric Observations and Modelling the Decade of Action for

White Paper to provide background information for discussion on the Decade of Action C ryOS p h e r| C SC | e n C e S (2 O 2 5 - 2 0 34)

for Cryospheric Sciences brainstorming session at UNESCO HQ, Paris, 20 March 2025

DRAFT 10 March 2025 White Paper to provide background information for discussion on the Decade of Action

Decade of Action on Cryospheric Sciences:
Decade of Action for Cryospheric Sciences 2025-2034 Bridging the Financing Gap on Cryosphere Science and Impacts

Education and Capacity Building

DRAFT report for discussion Summary

Note: This draft report based on secondary literature review, and experiences from the Hindu Kush
Mll an "Jlll‘ ne mo lll rvosphere A De expangded 1o encompg g aglopg pephe

Maintaining global cryosphere and its vital ice stores is critical for coastal communities,

International
I C I M._. O D ¢~ “ScienceCoiiricilt” "

Socioeconomic Impact, Vulnerability and
Adaptation

https://unesdoc.unesco.org/ark:/48223/pf000039748}




Overarching Challenges (OC) and Main Goals (MG)

OC1
Global Cryosphere
Monitoring

MG1.1.

Build a Global
Cryosphere Monitoring
Inventory

MGL1.2.

Enhance Monitoring
Capabilities.

MGL1.3.

Make Observations
Actionable

OC2

Actionable
Cryosphere
Projections

MGZ.1.

Cryosphere Modelling for
Decision Making
MG2.2.

Inclusive Cryosphere
Prediction

MG2.3.

Creation of a Decision
and Outreach Toolkit

0OC3
Diagnose and Mitigate
Cryospheric Hazards

MG3.1.

Global Cryosphere Risk
Assessment

MG3.2. Cryosphere
Loss Vulnerability
Assessment

MG3.3.

Operationalise
Cryosphere Risk
Management Solutions

0OC4
Adaptation to Cryosphere
Loss

MG4.1. Incorporating
Cryosphere Loss into
Adaptation Strategies
MG4.2.

Co-Develop Adaptation
Strategies for those Living
in and with the Cryosphere
MG4.3.

Establish a Global
Cryosphere Adaptation
Knowledge Hub

y .

g/ L

OC5
Amplify the Impact of
Cryospheric Science

MG5.1.

Policy Integration and
Engagement / Cryosphere
Loss Prevention
MG5.2.

Global Cryosphere
Outreach and
Communication

MG5.3.

Education and Capacity
Building
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& 3%
| Global Cryosphere Observation Gaps

Limited monitoring coverage in high mountains and polar regions constrains our understanding of cryosphere changt

Why this remains a major challenge?

A Remote mountains and polar regions are difficult and
costly to access

A Coverage, continuity and spatial representativeness
remain limited

A Ground observations are still weak for nearsurface
meteorology, snowfall, permafrost, glacier mass balance

and runoff

A Existing monitoring capacity is insufficient to respond to

@ Shutterstock hodrama_llama

accelerating retreat and growing hazards
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0 A Missing Human Dimension in
Current monitoring often prioritizes physical observationg

while underrepresenting livelinoods, Indigenous knowlec
culture and social needs.
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Cryosphere Monitoring X

Why this is a gap /i e gL o
Links to communities, livelihoods and local culture are 5 ’

often overlooked

Monitoring is still dominated by natural science
observations

Indigenous and local knowledge remain weakly
integrated

Limited interdisciplinarity reduces usability for risk
reduction and adaptation

L -~ N

N~ -

\
Offering insights on how to strengthen , B ¢
our capacity to generate actionable A S ‘(j
knowledge X, A Csiar \-\- 3

3 7
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g _ Global Cryosphere Monitoring iy UNEesco

@ Monitoring & Da@ __@)Science & Coordina@n
D\ WGMS | 332\ WCRPCIiC )
Glacier inventories Climate & Cryosphere
& mass balance y science 7
~

&%\ WMO Gew ) (s IACS
k‘ e / Cryosphere science
k’ coordination

Global Cryosphere
Watch /

Decade of Action for

P

\_/ N

International i i N
(* Permafrost Associatio Cryospherlc Science e ICCI
i Permafrost monitoring (202&2034) . o Sciencepolicy
K community engagement

@> Research & Socie& @ Future Earth
'? Transdisciplinary
"W Universities  [RRINESE S g ol B e sustainability platfor

7’ Universities j m

[ﬁ Researchnstltutes SCAR IASC
“i NGO Antarctic scienc Arctic science
networks network

International networksprogrammesand observing communities linked through the Cryosphere Decade




Main Goal 1 Build a Global
Cryosphere Monitoring Inventory

Objective: Create a comprehensive inventory of
existing observations as a metadatabase.

Key Actions

s Map current assets and identify critical
gaps: geographic, variable, methodological

y v Develop a data policy for the Decade
of Cryosphere Science

@Shutterstock /vectorfusionart

Existing Meta- :
bservations database Rl Bl — -
0 Inventory =cdata catalogue-+rmap interface +

standards

Decade of Cryosphere Science (202512034)




WORKING GROUP 1 %

WG1

Global Cryosphere Monitoring

Primary delivery mechanism for OC1. First triennium dedicated to
MG1.1 - building a Global Cryosphere Monitoring Inventory,

identifying spatial, variable and methodological gaps.

73\ 2025
ﬁg 2034

Decade of Action
for Cryospheric
Sciences




Main Goal 2 EnhanceMonitoring
Capabilities

Objective: Systematically improve monitoring
capabilities in the most needed regions.

Key Actions

ok Targeted deployment in high
; \\ mountains, circumpolar &
remote polar regions 7 -
& | - i
%ﬁg;.m:_ Integrate new technologies (new Xy, e,

2ALE  satellite, Al, lowcost sensors) &
community knowledge

o Strengthen international
@ cooperation for longeerm
sustainability

_‘ ~ @Shutterstock /daniilphotos
i : \ ~ - - — —




Main Goal 3 Make
Observations Actionable

Objective: Translate observational data into
actionable insights by linking it directly to
predictive models and decisionmaking processes

Key Actions

Screen key observations for
model constraint & validation

Bridge observation and
modelling communities

Integrate data into models via
assimilation and digital twinning

Standardize data to enhance
interoperability

P 2db

MODEL +
DIGITAL TWIN

Satellite Weather Station

P

Ground Sensors Drone

Assimilation, simulation,
validation

......

0 CRYOSPHERE INTELLIGENCE PLATFORM

Integrated data ¢ models ¢ services
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2034 | sciences Call for expressions of interest:
Join the Decade of Action for  Cryospheric Sciences (20251 2034)

— P
@2025 Decade of Action ﬂ Unesco

Openended Groups




