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http://www.ipf.tuwien.ac.at/
http://www.environment.uwaterloo.ca/geography/
http://www.eo.uni-jena.de/
http://www.gamma-rs.ch/
http://www.awi.de/en/research/research_divisions/geosciences/periglacial_research/

Permafrost

Permairost extent

Permmaifroest IS defined as
greund (soll or reck and
Inclldealice or erganic
material) that remains at
oK below OFC oK atleast
W0 consecutive years:

Source: IPA —
Intermationall permaiirost
ASseciation
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Permafrost

emperature (*C) Permafiost active: layer
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Permafrost Base

hiitp://cgc.rncan.ge.ca/permalirost/
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Changing Permafirost

Ground themmall regime chamnges due te

s Clianges in air temperature: and/or precipitation
s Surfiace disturbances
Clearing off vegetation
Remoeyval effinsulating erganic layer:
Forest fires
RIVEKR chiannel migration
Shereline eresion

Lt R

gsc.nrcan.gc.ca/permafrost
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Changing permafirost

Respoense tor climate change depends on
Variatiens In locall seasenal actiors

a1 SIOW! COVEr

s V/egetation

x Sudicial matenal
s Voisture content

= Drainage
Burgess & Smith 2001
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Changing| Permairest

B Fermairost thawing by 2050
Permafrost thawing by 2100

 Romanovsky in Los Angeles Times

. Remaining permafrost, 2100
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Circumpolar ground NetWwerks

GHiN-

a Global Terrestial netwerk fier Permailrost
n lnitiated by IPA; autherzed under GCOS
x prevides; mfiermation oni 1) active layer and 2)

permafiest thermal state

CALMI= Circumpeolar Active LLayer Vioniterne

x Compoenent ofi GIIN-P.

s Meniterng changes inf active layer thickness and
temperature

PACE — Permalfirost and Climate inf Europe

s EUropean contribution: te GTIN-P
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Circumpolar ground networks

Borehole Depth

®Surface <10m

@ Shallow 1010 25 m
Sintermediate 250 125 m
@ Daep Geothermal =125 m

Permafrost Zones

Continuous
Discontinuous
Sporadic
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Remote Sensing

Cannot see below the soll surface

BUt
x Vienitering of parameters Uused in moedels
x Vonitoring of Indicaters

Both IS pursuead within the
ESA DUE Permafrost project  pue rervarrosT
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ESA DUE Permafirost project

PDUE — Data User Elements

he ebjective Is e estanlisih a moeniterng system
9ased onl satellite: data

Slpporting
5 e GCOS implementatien plan

s Nationall andfintergevemmental hedies
u SCIentific groups: nvelvead in climate change: research

Multiscale' concept

s Pan-boreal/arctic
Regional
= |local
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DUE Permafirost project

EQ experts USer: arganizations

a Vienna University: of n Alfred-WWegener lnstituie: of
Tiechinology, Austria Polar and Marne Research

= University of Waterloo, Wit IPA
Canada a  University: off Alaska Ealiianks

s University’ Jena, Germany. Perm. Laboratory, IARC

s Gamma Remote Sensing, s [Lomonossov: Moscow: State
Switzerland University, Russia

s Alfred-Wegener Institute of s Permaifrost Institute Yakuitsk
Pelarand Mamne: Research s State Hydrological Institute St

Petersburg, Russia
n Geolegicall Survey: off Canada
s University off Hokkaido, Japan
a MPI Jena, Germany.
= + associated users

: —J&) 3
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http://www.ipf.tuwien.ac.at/
http://www.environment.uwaterloo.ca/geography/
http://www.eo.uni-jena.de/
http://www.gamma-rs.ch/
http://www.awi.de/en/research/research_divisions/geosciences/periglacial_research/

DUE Permafirost project

Status

x Phase | start in'June 2009
User reguirements
DEsign engineenng
s Phase |l June 2009 — Novemier 2010
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Parameters fior modelling

UNIVERSITY OF ALASKA

Space & the Arctic

h L]
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Example: GIPL

Air Temperature,
Precipitation

PERMAFROST EXTENT,

GROUND TEMPERATURE WITH DAILY RESOL.,
ACTIVE LAYER THICKNESS,

UNFROZEN WATER CONTENT

TIME OF FREEZE-UP

Structure of the GIPL 2 mode!

20.10.2009
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http://www.gi.alaska.edu/snowice/Permafrost-lab/index.html
http://www.gi.alaska.edu/
http://www.uaf.edu/

Parameters for moedelling firom
Remote Sensing — pan-hoereall scale

tanaisurfiace Fremperature
Landcover
DIStUrances

SHOW. Properties -
Soll mpisture ==
fer@ain (2 EUMETSAT
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Parameters for modelling| firom
Remote Sensing — pan-hereal scale

LanarSurfiace: Femperature
s Availlable from

MODIS Approximate limit of
AATSR sporadic permafrost

Passive microwave

EGIF appreximation
x [fhaw index/ireeze indey

Source: Hachem 2008
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Parameters for modelling| firom
Remote Sensing — pan-boereall scale

Lanacoever
s ESA Gl0-Prejects

s CAVM = Circum
Arctic Vegetation
Via9

sy T £
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Parameters for modelling| firom
Remote Sensing — pan-hereal scale

SOV PliGPENLIEs
m EXxtent
x Snew \Water eguivalent

m Products; avaiable: from
Optical Sensers
MICrowave: SEnsers

GlobSnow: Newsletter 3/2009
Lj,});_v'
e 1 - 4
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Parameters for moedelling firom
Remote Sensing — pan-hoereall scale

Sollf Meisture
) Example: Soil moistqre anpmalies
u N ear S Ul rface SOI I _F““:“:m;:m T:rfppogitse(,:gltl(izc?fk‘rlr:j)lxységg;

moisture
= From microwave
Sensors
: J&) o 7
e 2010.2009 e TU



Parameters for moedelling firom
Remote Sensing — pan scale

Ereeze/thavy

Product fereseen Within: the
GCOS Implementation plan

S0 far |ow, progress (status
report 2009)

o
Implemented within==="- 1
baSEd o aCtlve VIetop ASCcatter and
MICreWAaVve Sensors ECMWE air temperature
. J&) o ”
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Parameters for moedelling firom
Remote Sensing — regional scale

Implementatiens Within

s Regional scale seil moisture fironm ENVISAT
ASAR GV (Akn)

IHasi been already implemented Within the ESA
DUE Tliger project SHARE for Africa and Australia

x Regionall scale water hedies identification
withr ENVISATF ASAR' WS (150m)

IHasi been develeped within the EPS Project
Siberia |
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Permaiirost lecal scale monitoring

24.06.2004 30.06.2004

fhermo
= Lake O

KaliSt
Yamics

= SUBSIE

Landcever change

Hese 2009

Space & the Arctic
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Seasenall change
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\alidation
sites

green house
gases

Status Oct 2009
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Space & the Arctic

Permafrost

[] isolated
D Sporadic
- Discontinuous
- Continuous

Beaufort Sike kiR

: rsu.;msﬁl 3 &

Laptay
Sea
[ SEVERNAYA
Aretic BN
(RUSSIA)

HORTH
POLE

Qcean

Murman@
’ ; ("b KOLA
| Nenshoian 'n’,\ ENINSULA

NORWAY

FINLAND

ICELAND

~ SWEDEN
.

Allantic
‘Ocean Nodh
Sea

Sourceintemational Permatios! Association, 1998,
Circumpolar Active-Layer Parmafrost Systam (CAPS), version 1.0,




EO Moniteringl Summary

Pan-boreal/arctic
O Land Surface Tlemperature .
E Soil moisture and freeze/thaw,

O Landcover

O Disturbances Regional
& Show: extent and SWE

. Local

&= Subsidence

B Water Surface Dynamics
8 DEM

o T A Bartsth 20085
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Outlook

Next User Workshep and presentation of
moeniterng Service designi and the
pPermalirest Information systemiin May: 2010

More Infermation: ,,,y

m VWAL |pf tUW|en ac. at/permafrost DUE PERMAFROST
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