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Overview of the Global Cryosphere Watch

** GCW is the crosscutting activity area of WMO addressing the needs of its
Members and their partners for authoritative, actionable, and accessible
science-based information on the state of the cryosphere as a key component
of Earth system.

*** The observing component of GCW is a component of the WMO
Integrated Global Observing System (WIGOS). Through WIGOS and the
WMO Information System (WIS), GCW is providing a fundamental
contribution to the Global Earth Observation System of Systems
(GEOSS).

** GCW fulfills its objectives through a number of specific activities

v developing a network of surface observations - CryoNet

v' developing measurement guidelines and best practices

v' refining observational requirements for the WMO Rolling Review of

Requirements

contributing to WMOQ's space-based capabilities database

engaging in, and supporting, intercomparison of products

creating unique products, e.g., the SWE Tracker, in collaboration with

partners
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Expert Teams:

* Cryosphere and Polar Observations (ET-CPQ)

¢ Cryosphere and Polar Data Interoperability (ET-CPDI)
e Sea Ice Watch (ET-SIW)

e Snow Watch (ET-SW)

Task Teams:

¢ Cryosphere Observing Requirements (CRYORA)
* Glaciers and Ice Caps (GIC-TT)
* Permafrost (P-TT)

Coordinators:

* GCW Best Practices Coordinator (GCW-BPC)
 Polar Regional Climate Centres Focal Point (GCW-PRCC-FP)
* Cryosphere Bulletin Coordinator (CBC)

GCW National Focal Points
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GCW top-level portals

https://globalcryospherewatch.org
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Cryos

Subglacial valleys presenved in the highlands of
south and east Greenland record restricted ice
extent during past warmer climates

28 March 2024, 1:07 pm

tc.copemicus.ong

Interesting Events

Ice circles, iceballs, sea ice leads,
and orange snow. Interesting
events can be found on the GCW
website in the Cryosphere Now
section
(http://globalcryospherewatch.or
g/interesting/)

Retrieval of sea ice drift in the Fram Strait based
on data from Chinese satellite HaiYang (HY-1D)
28 March 2024, 10:36 am

tc.copemicus.org

Review article: Terrestrial dissolved organic
carbon in northermn permafrost

28 March 2024, 10:36 am

tc.copemicus.ong

Evolution of the most powerful ocean current on
Earth

27 March 2024, 4:45 pm

sciencedaily.com

Sea-ice variations and trends during the
Commeon Era in the Atlantic sector of the Arctic

More Cryosphere in the News »

The Cryosphere Now

Gacr M e, 15380

GCW News |

2023 snow assessment is now available
(2024-01-26)

Sea and Freshwater Ice

Early opening of Northwest Passage
Snow and Solid Precip 7 (2022-09-09)

Acsnow assessment for winter 2021-2022 is
available (2022-09-09)

Glaciers & lce Caps New ice age product in Cryosphere Now

- (2022-07-05)
3
k5 Bhaats i 2019 Sea lce Assessment (2020-05-15)
! Cryosphere trends for 2018 are now available
i ; (2020-05-12)
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GCW activities of benefit for TPRCC (1)

Statement of Guidance

An detailed analysis of gaps in the cryosphere observing system is underway, to be completed in early 2025. This
involves an evaluation of current observational capabilities of the most impactful cryosphere variables, user
requirements for those variables, an analysis of the gaps, and recommendations for filling those gaps. Results
will be documented in a Statement of Guidance for Cryosphere Observations (SoG) as part of the WMO Rolling
Review of Requirements (RRR) process. The sea ice portion is one of the RRR pilot projects. A draft SoG for sea
ice is under review {early 2024).

Point of contact: Jeff Key (NOAA), Rodica Nitu (WMO)

STATEMENT OF GUIDAMCE FOR CRYOSPHERE AFFLICATIONS
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CryoNet

CryoNet is the GCW network of surface stations. This project is establishing the the network. It is defining the
types of sites, e.q., “supersites”, reference sites, andfor tiered sites in cold climate regions, on land or sea,
operating a sustained, standardized programme for observing and monitoring as many cryospheric
variables as possible. It is creating an inventory of the current network, working with site managers,
developing formal procedures for establishing the GCW network, evaluating potential supersites, and
determining data availability. The project will compile best practices, guidelines, and standards, determine
what should be measured, and facilitate interaction and collaboration between the scientific and operational
communities. [More.. ]

Point of contact: Wolfgang Schéner (Zentralanstalt fur Meteorologie und Geodynamik)




GCW activities of benefit for TPRCC (2)

Measurement Standards and Best Practices

GCW is developing snow and ice measurement standards and best practices. They draw from existing
measurement practices, where documented and accepted by cryospheric scientists. New practices will be
created, as necessary. [More.. ]

Point of contact: Charles Fierz (WSL/SLF) and borsteinn pPorsteinsson (IMO)

Data Portal and Data Interoperability

The Portal Team is working with CryoNet stations, data centres, and other projects on the metadata and data
interoperability issues. A GCW Operational Manual for contributing data centres and a document on GCW
Guidance for data centres contributing to GCW are being developed. Furthermore, a GCW Interoperability
Package for CryoNet stations is being tested, as a demonstration project for coupling a small data centre of
a CryoNet station with the GCW Data Portal. [More.. ]

Point of contact: Jystein Godagy (Norwegian Meteorological Institute)




GCW activities of benefit for TPRCC (3)

Snow Watch

The main goals of Snow Watch are to assess the maturity and accuracy of snow products, improve the
reporting of and access to in situ snow measurements, promote the exchange of snow data and information
for snow cover monitoring, and identify critical snow-related issues that need to be addressed in GCW.
Snow Watch is making major advances in snow cover observation, monitoring and exchange of data and
products from in-situ and satellite sources as part of GCW'’s goal to provide authoritative cryospheric
information. Team members are drawn from across the global snow community. [More.. ]

Point of contact: Ross Brown (Environment Canada) and Kari Luojus (Finnish Meteorological Institute)
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Terminology

An official GCW Glossary of cryospheric terms is being created. As with measurement standards, existing
glossaries will be used as a starting point and modified as necessary. A robust, though not exhaustive,
compilation of existing glossaries is available in the Reference section of this website. [More.. ]

Point of contact: Gino Casassa (Geoestudios)
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Accessing the GCW coordinated/produced metadata/data

Through the GCW data portal as a dedicated
Directly through the GCW portal WIGOS portal or any other WIGOS portal

https://globalcryospherewatch.org https://gcw.met.no
Through the WMO OSCAR (Observing Systems

Capability Analysis and Review Tool )
WORLD GI WA \ World Meteorological Organization
METEOROLOGICAL oba 0S ere Watc . Global Cryosphere Watct
s f { X https://oscar.wmo.int/surface/#
. - - "’ . . .
Weather * Climate * Water Global Cryosphere Watch
Heme Avaut. e G Suraoe Satel tivities Retuiar Data Portal Dutieseh Metadata search Search for GCW datasets
s = = = A View basket (0)
Q Help
| Subscription The Global Cryosphere Watch catalogue is yet not considered an operational service. It is populated with metadata
i Subglacial valleys presenved in the highlands of About | News | Glossary | FAQ | Links | Support | Feedback | Login i harvested from a number of contributing data centres, but data remains in the original location and are served through
Interesting Events south and east Greenland record restricted ice ogin the interfaces supported by the originating data centre. The process of harvesting, filtering and translating metadata is
extent during pastwarmer climates still under development and will be modified through dialogue with contributing data centres and WMO activitios
28 March 2024, 1:07 pm | organised through WIS and WIGOS
te.copemicus.org p A R g:se::r:\f,;sy;‘ims SRR Current search (Clear All)
i . . S pability Analysis
Ice circles, iceballs, sea ice leads, P T O e e and Review Tool e e A ek Toptos And viriables Search the Global Cryosphere Watch catalogue. Use the lower left hand side menu to specify search criteria and use
and orange snow. Interestin on data from Chinese satellite HaiYang (HY-1D) Institutions the tab menu below to alter how results are presented. Remember that the search criteria specified in the menu are
B g 8 A o eniness = 9 avaca additive (in the sense that e.g. both time and geographical position may be used to fiiter information).
events can be found on the GCW te.copemicus.org Home | Search | Critical review Search Map search
website in the Cryosphere Now Initialty, only directory level datasets are shown. For each directory level dataset containing files on a second level, there
5 Review article: Terrestrial dissolved organic Datacollection period is @ small [+] button that provides access o individual files belonging to a dataset
section carbon in nothern permafrost Text
(http://globalcryospherewatch.or 28 March 2024, 10:36 am R :
g/interesting/ £2:copemicts o1y Quick access Welcome to OSCAR/Surface Search
Evelution of the most powerful ocean current on Generate station report by: o is the World o official repository of WIGOS metadata for all surface-based observing stations and platforms,
Earth 5 Formore details on OSCAR, please visit the About section. For additional information about WIGOS, visit the WIGOS Homepage.
27 March 2024, 4:45 pm tation name » x *
sciencedaily.com
Interesting i ¢ »
b Sea-ice variations and trends during the g
Common Era in the Atlantic sector of the Arctic .
Generate station lists by:
More Cryosphere in the News » County X —
The Cryosphere Now GCW News . E
P
Sea and Freshwater Ice 2023 snow assessment is now available Observed variable =
(2024-01-26)
: ' y Nive
i 1 Early opening of Northwest Passage Find people by:
Snow and Solid Precip i (2022:09.09) » E
i Asnow assessment for winter 2021-2022 is
i available (2022-09-09)
Glaciers &lce Caps i New ice age product in Cryosphere Now Filter map .
i
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Ice Sheets i H L U gram { network z ook @ mapbox | ©VWMO | @ Maphox | © OpenStreethap | Improve this map | MeteoSwis
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Accessing the GCW observations — GCW portal -> CryoNET

CryoNET station == at least 1 cryosphere variables is observed following the WMO GCW protocol

Through the GCW portal

https://globalcryospherewatch.org/cryonet/

GCW surface network, 2024
There are now 160 stations in the GCW

surface network. Some are CryoNet
stations; some are contributing stations.
GCW also has affiliated networks.

. %

Quick access Welcome to OSCAR/Surface

Generate station report by: OSCAR/Surface is the World o

For more details on DSCAR, please visit the About section. For additional information about WIGDS, visit the WIGOS Homepage

Generate station lists by:
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@ mapbox | @WMO | @ Maphox | @ OpenStreethiap | Improve this map | MeteoSwis...

Selact 2 station categons: Cryaklet O

LOF & componhehly . O
Permafrost ® S

Contributing O CryoMet & Contributing O
Freshwater lce O
onally Frozen Ground O

<~ Station/Cluster

1 Gilian

2 Morenas Coloradas Rockglacier
3 Fluela permafrost station (FLU)
4 Xidatan

5 Tanggula

] Tiksi

¥ Ice Base Cape Baranova

8 Vuriloches

9 Aonikenk

10 Barrow Baseline Observatory
1 | Spasskaya Pad (Yakutsk)

12 | Tavanbogd

13 | Sodankyla Tahtela

14 | Pallas-Kenttarova

1%  Sonnblick Observatory

16 Wintergasse

17 | Zackenberg Research Station
18 | Suli station

19 | Rothera

* OQperating Country

China
Argenting
Swvitzerlan
Ching
China
Ruzzia
Fuzzia
Argerting
Argenting
S
Japan
fongolis
Finland
Finland
Austria
Auztria
Denmark
Chinz

LIk

+ Location
China
Argenting
Syitzerlan
China
China
Fuzzia
Fuzzsia
Argenting
Argentina
LzA,

Fussia

Finland
Finland
Auztria
Austria
Greenland
China
Antarctica

Candidate ©
Glaciers O Ice Sheets O
Basic Meteorology O

All O
lce Shelves O lcebergs O
Surface Radiation O

= Tvpe £
Cryohlet Station
Contributing Station
Cryohlet Station
Cryohet Station
Cryohet Station
Cryohet Station
Cryohet Station
Cryohlet Station
Cryohlet Station
Cryohlet Station
Cryohet Station
Cryohet Station
Cryohet Station
Cryohlet Station
Cryohet Station
Contributing Station
Contributing Station
Cryohlet Station
Cryohet Station

Similar but less complete through the WMO OSCAR
https://oscar.wmo.int/surface/#/ as description of the

stations belonging to different WMO programs is in the

process of revision inside OSCAR
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Accessing the GCW Recommended Variables for observations — GCW portal -> CryoNET-> Recommended Variables

IGLACIERS and ICE CAPS

Recarmmended minimum frequency of observations at CryaMet ste

Ice concentration

Ice class [pack, fastice)

|ce type (levelfrafted ridged & floe descriptar)

Farm of ice (floe size, fastice width)

Stage of ice dewelopment

lce phenomena (dates of freeze-up, fastice formation/breakourt,
melt anset, break-upl

lce stage of melting

River ice jams and dams

Flooding extert caused by jams and dars

Rivericings [aufeis)

Maxi mumm | evel

Areal extent of floating/grounded ice

SURFACE METEOROLOGY Reguired/recormmended minimum freguency of observations at C
Timescale

Yariable hourly daily|weekly|bi-weekly monthly|half-yearly| yearl
Air temperature &
Airhumidity A
Wind speed &
Wind direction A
Air pressune A
Incaming shortwave radiation &
Reflected shortwave radiation A
Incarming longwave radiation &
Outgoing longwawe radiation A
Precipitation [

¥ellow shading/fill indicates required measurerments for Cryoklet stations
| )

Timescale
SHOW /SOLID PRECIPITATION Recammended minimurm Variable | PERMAFRDST Recommended minimum frequency of observations at CryoMet stz
Tim escale
Surface accumulation [point) . - -
Variable [— daily|wee Yariable hourly daily[weeklyv|bi-weeklyrmonthlylhal f-yearly| vearl
Smow on the ground Mis) Surface ablation (point) Ground ternperature A
{According to WMO code D975 surface mass balance (glacierwide) Active | aver thickness & M
State of around with snow or measurahle ice cover) Surface mass balance [point) Rock glacier creep vel ocity M
Snow depth A5, 5, 51, LRI |Mi5) Glacier area (glacierwide) Rock glacier discharge M
wide) Rock glacier spring temperature M
LAKE ICE Recornrnended minimuin frequency of observations at Cryablet stz = sorsE (s e s M
e
Timescale surface elevation change
Yariable hourly daily[weekly|bi-weekly monthly half-yearly| yearl graund ice walurmne M
Ice thickness M coastal retreat M
1] 500l moisture A M
lce concentration & M
Ice class [pack, fastice) M 5 o .
Blue shadingffill indicates recommended measurements for CryoMet stations
lce type “E“"'EI#"raftEd-mdgEd &floe descriptar) M Green shading/fill indicates desired measurements for Crpol et stations
Formn of ice (floe size, fast ice width) M int) A2 automatic, M: manual
oin
Stage of ice development M
lce pk - - i - SEASOHALLY FROZEH GROUND Recornriended minirmumm frequency of observations at CryoMet stz
RIYER ICE Recarnrnended minimum frequency of observations at Cryofet sy MENTS for Cryohet static Timescale
Tt ts for CroMet stations Yariable hourly daily|weekly|bi-weeklymonthly|hal f-vearly| vearl
. i i Ground temperature A
Yariable hourly daily|weekly|bi-weekly monthly|half-yearly| yearl
|ce thickness &

Similar set is available through
the WMO OSCAR
https://oscar.wmo.int/surface/
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Accessing the GCW indicators — GCW portal —> Cryosphere now

https://globalcryospherewatch.org/state of cryo/

The Cryosphere Now

Glacier Mass Balance, 1957-2017

Sea and Freshwater Ice

Snow and Solid Precip

Glaciers & Ice Caps > ;

Snow and Solid Precip

Glaciers & Ice Caps

Ice Sheets Ice Sheets ;
-
N
Atmosphere . ameee [,
Atmosphere | |Ex=meits M-l 0 B S| | e JIEE O N | | ) R : Poq 8

g e N
o |

The Cryosphere Now N _

¢ N sphere
Sea and Freshwater Ice @ Sea and Freshwater Ice T ry
OB "
** "Cryosphere Now
Snow and Solid Precip > pages prOVide d Variety Snow and Solid Precip g il ] :Ef%gl Siberi
5 { @ Central Siberia
Of pe rspectives on the § e :‘E"’;;’i‘s‘?;f‘;i”:
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2L .. Lol " 1 Las
Atmosphere 0 5 15 20 B 0
Atmosphere Number of Years Reporting



https://globalcryospherewatch.org/state_of_cryo/

Accessing the GCW harmonized terminology — GCW portal —> Glossary

https://globalcryospherewatch.org/reference/glossary.php

+* The official GCW Glossary is in preparation. :
It will be formally vetted and then Stormation S
translated into the WMO languages over
the coming years.
% At the moment, GCW has compiled a cryosphore oot Saures
database of cryosphere terms from a variety e gossary of etearooyy Keyword I

ASPECT 2012
Bushuyey 2004

Freshwater Ice

of sources (see the pages) with 4174 entries Glacers

0

L0

from 27 sources; 2249 are unique.
Separate entries are for ‘glaciers’,
‘freshwater ice’, ‘permafrost’,
‘precipitation’, ‘sea-ice’, ‘snow’ as well as
‘atmosphere’

The GCW glossary will include and be
consistent with the recommended and
desired variables for CryoNET and also with
GCW best practices for cryospheric
measurements.

The GCW glossary terms will ultimately be
included in WMO's centralized database of
terms

OR select the first lefter of the tenm: A B CIDIEIF [ GIHTTJKILIMIMN] ORI IRIS|TIUY W E]Y]Z

Term

Definition

Source

Ahlztion

The process by which ice and snovw dissipate owing to metting and evaporstion.

MOAL Glossary of
Hydralogic: Terms

Ahlation

(1) combined proceszes (such az sublimation, fusion or melting, evaporation) which remove snow ar
ice from the surface of a glacier or from a snow-field, alzo uzed to express the gquantity lost by these
proceszes (2 reduction of the water equivalent of a snow cover by melting, evaporstion, wind and
avalanches.

MEIDC accessed 2016

Ahlation

(1) &l processes that reduce the mass of the glacier. (21 The mazs lost by the operation of any of the
processes of sense 1, expressed as & negative number. The main processes of ablstion are meting
and calving (or, when the glacier nourishes an ice shelf, ice dizcharge acrozs the grounding line). On
some glaciers zublimation, loss of windborne snowe and avalanching are significant processes of
ablation. 'Ablation’, unqualified, iz sometimes used as if it were a synonym of surface ablation, athough
internal ablation, bazal ablation, and frontal ablation, especially calving, can all be significant in some
contexts.

Cogley et al. |AC5-
UMESCO Glacier Mass
Balance 2011

Ahlation

Ablation refers to all proceszes by which snow, ice, ar wwater in any form are lost from a glacier,
Ablation is the lozs of snow ar ice by evaporstion and meling. The rate at which ablstion ocours
depends on the atmospheric conditions present, such az air moisture content, solar radiation,
temperature, and the reflectivity (Albeda) of the =novw o ice surface. Fresh snov has a high albedo
(0.7 to 0.9), indicating that 70 to 90 percent of the radistion received iz reflected, glacier ice haz a lower
albedo of 0.2 t0 0.4, Therefore, more radistion may be absorbed by glacier ice than by snow. Glaciers
around the mountain receive different amounts of sunlight, =0 each glacier has itz own characteristic
ahblation pattern.

tdalnia USGS 2004

Ahlation

The loss of ice and snow from a glacier system. This occurs through a variety of processes including
meting and runoff, sublimation, evaporation, calving, and wind transportation of snowe out of & glacier
bazin.

tdalnia USGS 2004

Ahlation

All proceszes that remove snovy, ice, or water from a snovefield, glacier, ete | that iz typically met,
evaporation, sublimation az well a3 wind erosion, avalanches, calving, etc.; in thiz sense, the opposite
of accumulation. Inmany publications before 1980, ablation did not include mechanical removal of either
snovwy ar ice, i.e., wind erosion, avalanches, calving, etc.

Fierz et al. [2C5-
UMESCO Seasonal
Snovey on the Graund
2009
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Thank you for attention!

Rodica Nitu rnitu@wmao.int
Vasily Smolyanitsky vms@aari.aqg
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