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GCOS Status Report and High Priority Action Plan

GCOS-WGClimate-iClimateAction joint meeting, ESA-ECSAT, Harwell (UK), 9-13/02/2026

» To work on the preparation of the next GCOS Status Report, to be published in 2027

» The GCOS Status Report will identify gaps in global climate observations focusing on
i) sustainability, ii) threats to the observing components, iii) single points of failure,
iv) risk of inaction.

» The SR will be published jointly with

a High Priority Action Plan describing
urgently needed actions to address

I the threats identified by the SR itself.
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GTN-G — GCOS Accredited Networks

GT N -G Global Terrestrial Network for Glaciers

GTN-G accredited as GCOS Affiliated Network in February 2026
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GCOS Reporting to UNFCCC

GCOS is mandated to report to UNFCCC on Research and Systematic Observations

GCOS IMPLEMENTATION PLAN

GCOS STATUS REPORT (2022)
(202 1) The 2022 GCOS Implementation Plan

The Global Climate Observing System 2021:;
The GCOS Status Report

GCOS ECVs REQUIREMENTS
(2022)

The 2022 GCOS ECVs Requirements

Propose actions to
improve the
observing system
for climate
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https://library.wmo.int/index.php?lvl=notice_display&id=22135#.Y_3eS3bMKbg

GCOS 55 ECVs - Essential Climate Variables

GCOS routinely maintain, review and revise the list of ECV requirements (e.g. spatial and temporal resolutions,
uncertainty, stability, etc.)  upperair Armosphere
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ECVs observations
need to be:

Surface Ocean Physics

- Feasible

- Cost-effective
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https://unsplash.com/@santurbanephotography?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/@santurbanephotography?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText
https://unsplash.com/photos/a-close-up-of-ice-on-the-ground-CMosZWsrIoc?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText

GCOS Cryospheric ECVs

ECV / products Panel
Glaciers TOPC (land)
- Glacier Area

Each ECV is described

, by one or more variables
- Glacier Mass Change (ECV products

Ice sheets and ice shelves TOPC or quantities)
Surface Elevation Change

Ice Velocity @
Ice Volume Change

Grounding Line Location and Thickness
Permafrost TOPC

- Glacier Elevation Change

ECV / products Panel

- Permafrost Temperature (PT)
_ , Sea Ice OOPC (ocean)
- Active Layer Thickness (ALT) ,
, . - Sea Ice Concentration
- Rock Glacier Velocity (RGV)
Snow :

- Sealce Thickness
- Sea Ice Drift
- Sealce Age

TOPC

- Area Covered by Snow

- Snow Depth e o : .
Snow-Water Equivalent - Sea Ice Surface Temperature (IST)
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- Snow Depth on Sea Ice




ECVs are changing — the Rationalization Process

Now: Ny R - After:
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Cryospheric ECVs Rationalization

BEFORE AFTER
Snow Snow
Area Covered by Snow Snow cover extent
Snow Depth Snow depth

Snow-Water Equivalent

Snow water equivalent

Glaciers

Glaciers

Glacier Area

Glacier area

Glacier Elevation Change

Glacier elevation

Glacier velocity

Glacier Mass Change

Glacier mass change

Glacier thickness

Ice Sheets, Ice Shelves

Ice Sheets
(including Ice Shelves)

Ice sheet area

Surface Elevation Change

Ice sheet surface elevation

Ice Velocity

Ice sheet velocity

Ice Volume Change

Ice sheet mass change

Ice sheet thickness

Grounding Line Location and
Thickness

Ice grounding line location

Ice sheet bed elevation

WORLD

METEOROLOGICAL
ORGANIZATION

CHANGE

new name (for consistency)

#+ quantity

new quantity (consistent with Ice Sheets)

new quantity (consistent with Ice Sheets)

new quantity (consistent with Glaciers)

new name (for consistency)
new name (for consistency)
new name (for consistency)

new quantity (consistent with Glaciers)

new name (for consistency)
new quantity

Ocean

Cross-domain



Cryospheric ECVs Rationalization

CHANGE

BEFORE

AFTER

Permafrost

Permafrost

Permafrost Temperature

Permafrost temperature

Active Layer Thickness

Permafrost active layer thickness

Rock Glacier Velocity

Rock glacier velocity

Permafrost area

Albedo

new quantity

Albedo and Reflectance
at the Surface Cross-domain ECV

Spectral and Broadband (Visible,
Near Infrared and Shortwave) DHR
& BHR with Associated Spectral
Bidirectional Reflectance
Distribution Function (BRDF)
Parameters.

Albedo derived from spectrally and
directionally resolved reflectance

Ocean Water Leaving Radiance /
Lake Water-Leaving Reflectance

Water leaving reflectance

Sea Ice

Sea Ice Concentration

Sea ice concentration

Sea Ice Thickness

Sea ice thickness

Sea Ice Drift

Sea ice drift vector

Sea Ice Age

Sea ice age

Sea Ice Surface Temperature

included in the cross-domain Temperature ECV

Snow Depth on Sea Ice

Snow depth on sea ice

Sea ice Surface Albedo

New cross-domain Albedo variable on all
surfaces, including Sea Ice Surface
Albebo

New cross-domain Reflectance variable
from water (both ocean and lakes)

changed name

Ocean

Cross-domain

included in the cross-domain Albedo and Reflectance ECVs




Advisory Group (AG) on the Global
Cryosphere Watch (GCW)

Under the authority of the INFCOM Management Group, AG-GCW serves
as the Commission's cryosphere expert body. Its role is to provide:

 Strategic guidance
e Scientific and technical advice

« Coordination and monitoring of cryosphere-related WMO activities,
including the application of cryospheric sciences

Focus areas:
I « Observations (in situ and remote sensing)

« Data and metadata management, utilization, and applications, including
model products (WIGOS/WIS/WIPPS)
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https://contacts.wmo.int/groups/?id=d25ebace-6015-ec11-b6e6-6045bd88e237
https://contacts.wmo.int/groups/?id=d25ebace-6015-ec11-b6e6-6045bd88e237
https://contacts.wmo.int/groups/?id=d25ebace-6015-ec11-b6e6-6045bd88e237
https://contacts.wmo.int/groups/?id=d25ebace-6015-ec11-b6e6-6045bd88e237
https://contacts.wmo.int/groups/?id=d25ebace-6015-ec11-b6e6-6045bd88e237
https://contacts.wmo.int/groups/?id=d25ebace-6015-ec11-b6e6-6045bd88e237
https://contacts.wmo.int/groups/?id=d25ebace-6015-ec11-b6e6-6045bd88e237
https://contacts.wmo.int/groups/?id=d25ebace-6015-ec11-b6e6-6045bd88e237
https://contacts.wmo.int/groups/?id=d25ebace-6015-ec11-b6e6-6045bd88e237

Related expert and task teams

« Expert Team on Global Cryosphere Watch Expert
Network (ET-GCWEN)
Supports implementation of GCW through CryoNet
and expert networks.

« Task Team on Cryosphere and Polar Observations
from Space (TT-CPOS)
Newly established to strengthen coordination of
satellite observations for the cryosphere.

« Global Cryosphere Watch National Focal Points
(informal)
Potential mechanism for strengthening engagement
with Members and national cryosphere communities.
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GCW Priorities: Implementation Plan

Observations

Data and Information
Exchange

Requirements and
Services

Partnerships and Global
Initiatives
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e Strengthen CryoNet and cryosphere observing networks
Improve observing standards, best practices and guidance
Address, with partners, gaps in snow, glaciers, permafrost, sea ice and ice sheets

Improve discovery and exchange of cryosphere data (and find the best solution!)
Facilitate access to research and operational datasets
Strengthen metadata, interoperability and data stewardship

Update Statements of Guidance and observational requirements (with GCOS)
e Support climate, hydrological and hazard-related services
e Advance research-to-operations pathways

e Support the Decade of Action on Cryospheric Sciences (DACS) — OC1
e Contribute to preparations for the Fifth International Polar Year (IPY-5)
e Strengthen collaboration across scientific, operational and user communities
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of Observation Chapter 3 — Measurement of Glaciers

Volume Il — Measurement of Cryospheric Variables

In: Guide to Instruments and Methods of Observation
Volume Il — Measurement of Cryospheric Variables

Thorsteinn Thorsteinsson, Icelandic Meteorological Office,

S Reykjavik, Iceland

Jakob Abermann, Dept. of Geography and Regional
Science, University of Graz, Austria

Liss M. Andreassen, Norwegian Water Resources and

Energy Directorate, Oslo, Norway
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Charles Fierz, WSL Institute for Snow and Avalanche
Research SLF, Davos, Switzerland
Matthias Huss, Laboratory of Hydraulics, Hydrology and
e Glaciology, ETH Zirich, Switzerland
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Table 3.1. Key measured/derived variables in mass-balance studies on glaciers. All variables
except SWE are listed in the WIGOS Metadata Standard.

Table 3.2. Parameters characterizing glaciers

Country or territory®
Country or territory in which the glacier is located. If a country code isrequired, the 2-letter ISO 3166
code can be used: (https://www.iso.org/iso-3166-country-codes.html)

Identification — glacier number®®<

WGMS Identifier: Attribute A3 is a 5-digit numeric code.

The GLIMS ID is of the form: GnnnnnnEmmmmm{[N|S]

ard gives latitude and longitude to 3 decimal places. See explanationsin Section 3.3.2.

RGI Identifier: A 14-character identifier of the form RGlvv-rr.nnnnn, where vv is the version number, rris

the first-order region number and nnnnn is an arbitrary identifying code that is unique within the region.

Glacier name®®°<

WGMS: Attribute A2

GLIMS: If an official name of the main glacier is available, it should be provided.

RGI: Name of the glacier, or the WGI or WGI-XF ID code (modified after Miiller et al., 1978) if available.
The names of individual tributaries or outlet glaciers should also be listed, when appropriate.
Abbreviations are allowed for very long names. The spelling of the name should be in the Latin alphabet.
Insome cases, glaciers may be unnamed and will only carry a catalog number but may later be named,
ora name that has been 'n use by local inhabitants is discovered. In such cases this field should allow for
an alternative name to be included.

GLACIERS
Variable Definition WMDR notation
(WMO Code Registry)°

Surface accumulation | The mass added to the glacier at a point on its surface 12011
ata point expressed over a stated period of time.?
Surface ablation The mass removed from the glacier at a pointon its 12012
ata point surface expressed overa stated period of time.”
Glacier mass balance | The sum of all processes adding and removing mass 12009
ata point from the glacier at a point on its surface, expressed over

a stated period of time.
Glacier area Area enclosed by the projection of the glacier outline 12013

onto the surface of an ellipsoid approximating the

surface of the Earth or onto a planar horizontal

approximation to that ellipsoid. The glacier area

excludes nunataks but includes debris-covered parts

of the glacier. The glacier outline separates the glacier

from unglacierized terrain and from contiguous

glaciers.
Glacier-wide mass The result of all processes adding and removing mass 12010
belance from the glacier at its surface, expressed over a stated

period of time and integrated over the entire glacier

(or basin) area.c
Water equivalent The vertical depth of water that would result if the snow 631

of snow cover (SWE)

cover melted completely, which equals the snow-cover
mass per unit area. The SWE is the product of the snow
depth in metres and the depth-averaged bulk snow
density in kg m=. SWE can be expressed in mm w.e.
orin kgm= (1000 mmw.e. equals 1 000 kg m~?).

See the present
volume, Chapter 2,
2.1.1
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WMO No. 8 Guide to
Instruments and
Methods of
Observation: Glacier
Observations

Location — geographical entity, mountain range or group?

WGMS: Attributes A8 and A9

Refers to a known geographical entity, typicallya mountain range, which gives a rough idea of the
location of the glacier.

Examples: Western Alps, southern Norway, Andean Range, Tien Shan, Himalayas, Alaska.
Examples of more specific locations: Rhone basin, Jotunheimen, Brooks Range.

Coordinates*"< - centrally located point near the equilibrium line

The coordinates should describe the location of a central point within the glacier outline as accurately
as possible. A suitable paintis in the central parts of the main stream of ice. The latitude and longitude
ofthis point should be given in decimal degrees, with a minimum precision of 4 decimal places.

The coordinate point can be created automatically from the glacier outline in geographical information
system (GIS) software. The location will change when the perimeter changes.

Date?b<

WGMS: Attributes B11, C8, C10, D14, D16, E6, E7, E8, F4

The WGMS attributes refer to dates of surveying, front variation measurements, mass-balance
meaasurements, reference dates and dates of special events.

When glacier outlines are submitted to GLIMS or RGI, the date of acquisition (day, month and year)
should be included with the submission. Special care is required when multitemporal data are used

inthe same region. ...and more




Statement of Guidance for Earth System
Application Category Cryospheric Applications

* Developed through the WMO Rolling Review of Requirements
(RRR) process.

» Defines observational requirements for snow, glaciers,
permafrost, sea ice and ice sheets.

» Assesses how well current observing systems meet user needs.

* |dentifies observational gaps, priorities and opportunities for
I Improvement.

« Supports the development of observing systems, standards,
I best practices and services.
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PROCESS DESIGN

. . RRR
The RRR cycle — requirements to guidance
An iterative, evidence-driven cycle that keeps the requirements vs. capability analysis current as observational needs and system capacities evolve.
| |
0 Requirements 0 Observing a Gap Analysis 0 Statement of ° Member and
compiled in system (Critical Review) Guidance per stakeholder
OSCAR capability per AA ESAC response
assessment
Gap Analysis (Critical Review) Cost-benefit analyses & impact studies
A structured, per-AA comparison of quantified user requirements Integral inputs ensuring the RRR considers operational and economic
against documented observing system capabilities providing the realities linking the gap analysis and priorities to real-world feasibility.
evidence base for gap identification and prioritisation.

O The RRRis a rolling, continuous process. Requirements and capability assessments are updated regularly as technology and user needs evolve.
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Statement of Guidence (SoG) for Cryosphere Applications

Identifies gaps between user requirements and observational capabilities and provides recommendations for
filling those gaps. Only the highest-impact variables, as determined by subject matter experts and the user
community, are addressed. Most recent SoG only included sea ice and terrestrial snow.

River and
lake ice

Gap analyses are performed to identify
requirements in three application areas (AAs):

1. Terrestrial Cryosphere Forecasting and ’___/ @
Monitoring, /

2. Sea-lce Forecasting and Monitoring,
3. Cryospheric Climate Monitoring.

Permafrost,
seasonally-

.| Glaciers

frozen ground

Ice sheets, ice
caps, ice shelves




Global Basic Observing Network (GBON)
and the Cryosphere

 GBON defines the minimum set of
observations to be exchanged internationally.
» Snow depth is now included in GBON,
strengthening the role of cryosphere
observations in the global observing system.
* GBON creates opportunities for investment
through the Systematic Observations
I Financing Facility (SOFF) and improved
access to snow observations for monitoring
and services.




Draft GBON expansion roadmap

New variables:

* Subsurface temperature,

» Sea level,

« SWE

e Soil moisture

* Evapotranspiration

* Adding station elevation requirements to GBON variables

Cg-20 (2027) Cg-21 (2031) Cg-22 (2035)

INFCOM-4 Ext-Cg ?
(Nov 2026) (2029)

1. Expansion of GBON
scope to Climate
monitoring.

2. CLIMAT and DayCLi
reporting.

New variables (e.g.):
- Radiation quantities

WORLD Improvement of the WIGOS Tools (monitoring capabilities and compliance)
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Fifth International Polar Year (IPY-5) and the
Decade of Action on Cryospheric Sciences (DACS)

IPY-5 (2032-2033): WMO Executive Council Resolution 2 (EC-79, 2025) established WMQ's commitment to
support the planning and implementation of the Fifth International Polar Year (IPY-5).

DACS (2025-2034): WMO contributes to DACS primarily through Overarching Objective 1: Global Cryosphere
Monitoring, coordinating and strengthening the global systems needed to observe, exchange, analyse and use
cryosphere information for science, services and decision-making.

WMO contribution:

Coordinating global cryosphere observations through the Global Cryosphere Watch (GCW) - with partners
Strengthening data exchange and interoperability (and best practice / standards / nomenclature)
Supporting research-to-operations through partnerships with WCRP, WWRP, GCOS, SCAR, IASC, WGMS
etc.

Advancing prediction, early warning, and climate services for cryosphere-related risks

Building capacity and supporting international cooperation

Legacy Goal: Ensure that investments in cryosphere science lead to sustained observations, accessible data,
improved prediction, and actionable information for decision-makers long after DACS/IPY-5 conclude.
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