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Overview

• Cryosphere in the WMO Unified Data 
Policy

• Global Cryosphere Watch (GCW) 
priority activities

• GCOS 2022 Implementation Plan



Global Cryosphere Watch

Bridge between operational (WMO 
Members) and cryospheric research 
communities, globally

Support:

• to sustainably enhance capabilities for 
observing the cryosphere, 

• access to/exchange and utilization of 
cryospheric data

• foster dissemination of cryospheric products 
(based on in situ, space-based, and airborne 
observations as well as models)

• Cryosphere functions and 
services to society

o weather and climate regulating
functions → climate services,

o provisioning and cultural 
functions: cryosphere is future 
water! →

o cryosphere for transportation and 
infrastructure → e.g. sea ice 
services, etc

o increased risk of hazards from 
accelerated cryosphere changes →
UN Early Warning Systems for All

• Critical role of partner 
organizations and research 
programmes;



Requirements and gap 
analysis

Data Policy: Weather related 
date, Climate, Hydrology, 

Atmospheric Composition, 
Cryosphere, Ocean, Space 

Weather, 

Catalogue of Core (free 
and unrestricted exchange) 

and Recommended data

International 
exchange of 
observations

WMO Unified Data Policy (2021):
Successful delivery and use of weather and hydroclimate services rests 
on globally designed and managed data infrastructure

Effective decision 
making and 

action

Observations 
from the entire 

globe

Global Numerical 
Weather 

Prediction

Local Data 
Processing, forecast, 

warning and 
advisory products

Delivery of 
weather and 

climate services

GLOBAL ACTIVITIES

REGIONAL AND LOCAL ACTIVITIES - cryo core data (today) -
snow depth 
(precipitation)https://library.wmo.int/doc_num.php?explnum_id=11256



Cryosphere for Atmospheric (e.g. 
GNWP, etc), Ocean, Hydrological, 

and Integrated ES Applications

Cryosphere –Application category:

• Terrestrial Cryosphere Forecasting and 
Monitoring

• Sea-Ice Forecasting and Monitoring

• Cryospheric Climate Monitoring: GCOS

• Cryospheric Disaster Risk Reduction

Requirements and gap analysis: 

(WMO RRR):

WMO OSCAR | The repository of 
requirements for observation of physical 
variables

Foster initiatives -

Satellite cryosphere 
product 

intercomparisons, 
e.g. SIN’XS 

Mountain Snow 
(2023)

2023 – evolution of Polar 
Space Task Group (PSTG) :

ToRs and modus 
operandi with CGMS

and CEOS 

Stronger links to 
operational 
applications

https://space.oscar.wmo.int/observingrequirements


Snow: (2022);
Major updates 2024

Glaciers (2022)
Permafrost (2024)
Sea Ice (2024/5)

WMO No. 8, 2023 updates

;

Snow Monitoring Competence Centre Davos 
(MLC) (Switzerland):
- integration of surface-based remote sensing & in 

situ measurements & models 
- Relationship with facilities from a developing 

country

IACS-MRI-GCW Joint Body on the status of the 
mountain snow cover (SMSC)
- WMO Report: State of Cryosphere Monitoring in 

Central Asia – 2022
- Andes - 2023

Capacity development

Third Pole Regional 
Climate Centre 
Network (TPRCC-
Network)

Sustainably enhance capabilities for observing the cryosphere and access 
to/exchange and utilization of cryospheric data

https://community.wmo.int/en/activity-areas/imop/wmo-no.8/wmo-no-8-provisional-2023-edition


• Enhance ES Predictions through the 
integration of cryosphere information at 
all scales →Workshop 6-8 March 2023

• Mountain Snow Satellite product 
Intercomparison: concept development, 
with EUMETSAT (27-28 March 2023)

• Snow ECV 

• GCW Data Portal (Met Norway):  
Advance Cryosphere and Polar Data 
Interoperability

• 2025 – UN International Year for 
Glaciers Preservation

• Outreach and Advocacy: more needed!!!
Working together



ECVs – Essential Climate Variables: Cryosphere

Cryosphere ECVs:
➢ Sea Ice

➢ Snow

➢ Glaciers

➢ Permafrost

➢ Ice Sheets /

Ice Shelves

GCOS Report on 

ECVs requirements

https://library.wmo.int/index.php?lvl=notice_display&id=22135#.Y9uqA3bMKbg


Themes for actions
identified in the

GCOS IP
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GCOS – Global Climate Observing System

New GCOS Implementation Plan released 

in 2022 and Endorsed by UNFCCC COP27

GCOS Status Report

(2021)

Antonio Bombeli - abombelli@wmo.int (terrestrial panel)

Belen Martin Miguez - bmartinmiguez@wmo.it (ocean panel)

https://gcos.wmo.int/en/home
https://gcos.wmo.int/en/publications/gcos-implementation-plan2022
mailto:abombelli@wmo.int
mailto:bmartinmiguez@wmo.it


Cryosphere ECVs: Sea Ice, Snow, Glaciers, Permafrost, Ice Sheets /Ice Shelves
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ECVs – Essential Climate Variables: Cryosphere

GCOS Report on 

ECVs requirements
ECVs ECV product  

https://library.wmo.int/index.php?lvl=notice_display&id=22135#.Y9uqA3bMKbg


Theme           31 Actions                                                                               Implementing Bodies

At least 7 relevant to Cryosphere
+ data management issues (theme D)

GCOS IP Actions



GCOS IP Actions relevant to Cryosphere

Action A2: Address gaps in satellite observations likely to occur in the near future
Including satellite observations of Altimetry in the polar regions and Global scale ice surface

elevation.

Action A3: Prepare follow-on plans for critical satellite missions
Sea ice and icebergs (or floating ice).

Action B3: New Earth observing satellite missions to fill gaps in the observing

systems
Develop operational techniques to estimate permafrost extent.

Action C4: New and improved reanalysis products

Develop coupled reanalysis (ocean, land, sea-ice).

Action C5: ECV-specific satellite data processing method improvements
Generate timely permafrost products from high res. satellite observations.

Action F1: Responding to user needs for higher resolution, near real time data
Including cryosphere data (e.g. sea ice, ice sheets, permafrost, snow, glaciers).

Action F2: Improved ECV satellite observations in polar regions, including:
• Sea Surface Salinity of polar oceans.

• Greenhouse gases at high latitudes with a focus on the permafrost regions in wintertime.

• Sea-ice thickness.

• Surface temperatures of all surfaces (sea, ice, land).

• Atmospheric ECVs at the very highest latitudes.

• Albedo for all surfaces (land and sea-ice). ...and Theme D with

Actions on data management

GCOS 

Implementation Plan

https://library.wmo.int/index.php?lvl=notice_display&id=22135#.Y9uqA3bMKbg
https://library.wmo.int/index.php?lvl=notice_display&id=22134#.Y9uyS63MJpw


• Enhance ES Predictions through the 
integration of cryosphere information at 
all scales →Workshop 6-8 March 2023

• Mountain Snow Satellite product 
Intercomparison: concept development, 
with EUMETSAT (27-28 March 2023)

• Snow ECV 

• GCW Data Portal (Met Norway):  
Advance Cryosphere and Polar Data 
Interoperability

• 2025 – UN International Year for 
Glaciers Preservation

• Outreach and Advocacy: more needed!!!
Working together



Thank you!


