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Cryosphere

Snow
- SWE, depth, extent, state, density , snowfall , solid precipitation, albedo
- in-situ climate & synoptic (manual, auto), weather radar, remote sensing
Lake and River Ice

- FU/BU, thickness , snow on ice
- in-situ (shore based), remote sensing

Sea Ice
- extent, concentration, open water, type, thickness, motion, icebergs, snow on ice
- landfast (manual), ship-based & aerial reconnaissan  ce, satellite & airborne
reconnaissance

Glaciers, Ice Caps, Ice sheets

- mass balance (accumulation/ablation), thickness, ar  ea, length (geometry), firn
temperature, snowline/equilibrium line, snow on ice
- ground-based (in-situ), remote sensing

Frozen Ground and Permafrost

- soil temperature/thermal state, active layer thickn ess, borehole temperature, extent,
snow cover
- in-situ (manual, auto), remote sensing (new)



Countries Where Cryosphere Occurs

95 countries identified with cryospheric components
Cryosphere truly is global



Global Cryosphere by Type

Glacier . Ice Sheets . Ice Shelves -
Sea lce . Permafrost . Snow Cover -

* Foster D.J. and Davy R.D., 1988: Global snow depth climatology, USAF Environmental Technical
Applications Center, Note TN-88/006, 49 pp.

* Cogley, J.G., 2003: GGHYDRO - Global Hydrographic Data, Release 2.3, Trend Technical Note 2003-
1, 11 pp.



Theme Goals

To create a framework for improved coordination of cryospheric
observations conducted by research, long-term scientific
monitoring, and operational programmes;

To achieve better availability and accessibility of data
and information needed for both operational services and
research;

To strengthen national and international institutional structures
responsible for cryospheric observations;

To increase resources for ensuring the transition of research-
based cryosphere observing projects to sustained observations.



Avalilable
Documents:



Issues and Next steps
* Huge diversity of the entity — need a very big team and to engage all
significant groups/programs
* Need to build as much as possible a consensus between the

requirements and possibilities, need to add more to what is included
iIn the GCOS IP

 When the draft is ready, we are going to open it for open review by
the whole cryospheric community, insist on having input from major
groups and individuals and update the requirements and
recommendations in the report, then we have to approach the
CEQOS and G30S to request an assessment of feasibility — iteration

 Workshops:

— second workshop in Europe, Cambridge, Jan 2006 —
still seeking additional support

— third workshop in Asia (in Japan, via
JAMSTEC/JAXA, T. Ohata, F. Nishio), April 2006,
additional contributions desirable



Timeline

First draft of the report completed — 15 Sept 05
First draft peer-reviewed — 30 Oct Sept 05

CliC SSG reviews the first draft and peer reviews — 15
Nov 05

Comments included — doc presented to CEOS-SIT
and IGOS-P — end November 05

Document is kept on the website and announcement
to be made via Cryolist, Arcticinfo, Climlist, several
mailing lists, other media, directly to major research
groups to review the document and provide input and
comments

Comments received — beginning 2006
Comments and included - before May 2006



GEOSS Societal Benefit Areas
and IGOS-Cryo

Observations and information on the cryosphere are relevant to all
SBAs, and especially Climate and Water

Direct effects of changes in the cryosphere: subsidence (e.g.
thawing of permafrost), landslides, avalanches, ice, icing, glacier
lake outburst floods, extreme weather — snow/ice storms, reservoir
filling, hydro-power, soil moisture recharge...

Indirect effects: sea level rise consequences, pollution in sea-ice
covered waters, effect of cryosphere on mitigation, search and
rescue operations, etc...



GEOSS Societal Benefit Areas
and IGOS-P cryo direct linkages

* Disasters * *

e Health Y% %
* Energy * * *
e Climate * * * *

* Water Y 9% % %
* Weather Y & *

e Ecosystems * **
» Agriculture * *

 Biodiversity *



Cryosphere Activity Considerations for IGOS and GEO

Space Systems:

CryoSat2 needed

For IPY (Satellite and in-situ)

maintenance of existing systems to monitor the cryosphere,
with establishment of the initial elements of the Arctic Ocean
and Southern Ocean observing systems and start of the
Implementation of the Arctic HYCOS project, and

a global snapshot of the cryosphere during the IPY based
on the establishment of multidisciplinary “supersites” that
would include cryospheric observations in their set of
measurements and use CEOP as main means for data
Integration.

GIIPSY — acquisition and archiving of satellite data for polar
regions during IPY



