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institutions, International
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To initiate a project, ESA requests to participating user organizations:

= a Letter of Commitment;

* a User Requirements Document (URD);

Letter of Commitment

| will commit X men/month of work to:
* Coordinate the work of local agencies;
* Consolidate the User Requirements;

= Provide access to data and information
useful for the project;

* Organize dedicated ground data
collection campaigns for the project;

= Support the validation of the results;

= Assess the final service from a user
perspective;
g The User

y

User Requirement Document

The Service required include the provision of the
following geo-information products:

XXX
XXX
The area of interest is the following: ....
The timeframe of interest in the following ....

The format of the products should be the
following: .... .

The National User Network is made of...

The User

V
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FAQ
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Calendar/Workshops

Contact Us
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Password I >

E£0 Applications Deveiopment -
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DUE Home

The Data User Element (DUE] is a prograrmmmatic commponent of the Earth
Observation Envelope Prograrme (ECER), an optional programme of the
European Space Agency, currently subsecribed by 14 ESA Mamber States,

The DUE mission is to favour the establishrment of a lang-term relationzhip
between the User cormmunities and Earth Observation. Itis a continuation on
a larger scale of the Data User Programme [DUP],

news
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key EVENTS

S5LAM User Workshop
was organised by the
ESA and the Italian
Ministry of Environrment:

24 October 2005
DESERTWATCH:
Tracking desertification
with satellites
highlighted at UNCCD
COP

“Er in support to the

10 October 2003 3 October 2003 rmanagernent of the
GLOBWETLAMND : GLOBCOWER: hydro-geological risk”,
Wweatlands satellite MERIS/AATSR Workshop 5th May 2005 at ESRIN
rnapping scherme lacks at twin sensors establishment, Frascati
vielding first results with rnany uses [RM).

new OPPORTUNITIES]
B e

The Invitation To Tender
(ITT) an the DUE,

"Innowator
4 August 2005 13 June 2005 19 May 2005 Pattriership
GlobCARBON: Spanish  GLOBCARBON: Space MINERWA: Satallites join published today on EMITS
farest fire afterrnath rmeasurernents of watch on Maples' valcanic (raf. A04308) with 2
surveyed by Envisat carbon offer cdearer view hinterland closing date of 28 July
of Earth's dimate future === 2005,
>
recent news >
inventories 5
ionia DUE data access
PROJECTS LIST 4 USERS LIST L COMPAMIES LIST L IOMIA is the ESA gateway
CONTRAILS FDPM IvM to the products produced
EZ-bazed service in The Forestry a Dutch Research under the most relevant
suppart to the Departrent of Institute that DUE/DUP dermonstration
aszessment of the Malayzia, whose contributes to to the projecks as well as to the
environmental effects rmission is to manage rehabilitation and Earth Observation Level 3
of increasing and develop the preservation of the products generated at
wolurnes of air traffic, forest resources and enviranment through ESAJESRIM, It hosts a web
by monitering daily to optimize their academic research Map Server that allows an
contrail and cirrus contributions to and education, easy and user-friendly
cloud coverage. socio-economic > access to these data
developrnent. products,

\“\l\k‘
¢=esa

For more Information:

http://lwww.esa.int/due/

bs - 0

iiAbout the web map server

Lvag

Canter coordinatas
Latituda:
o
Longitudai
'—L———D
Seale:
137657617

oAz

lonia

an internet gateway for easy
access

to DUE demonstration products.
http://www.esa.int/due/ionia/



http://www.esa.int/due/ionia/

Permafrost is an
environmental indicator
on climate change

Thawing permafrost is a
carbon source

Transport in boreal
areas (roads, railways,
pipelines) is affected by
permafrost degradation

Thawing of permafrost in S | A
alpine areas raises the . . ' e
risks of landslides

[EPR Ry

Courtesy International Permafrost Association
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DUE — Data User Element
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The objective is to establish a
monitoring system based on mostly s
existing satellite data products

Supporting
- The GCOS implementation plan

|
I
- National and intergovernmental l
bodies \

- Scientific groups involved in climate
change research

Multiscale concept

Pan-boreal/arctic (> 50° N): 25 km
- Regional (1.5 mio km?) 150m-1km
- Local (> 20.000 km?)
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DUE Permafrost project

= User organizations

IPA — International Permafrost Association
Alfred-Wegener Institute of Polar and Marine Research
Perm. Laboratory, University of Alaska Fairbanks
IARC University of Alaska Fairbanks

Lomonossov Moscow State University, Russia
Permafrost Institute Yakutsk

State Hydrological Institute St Petersburg, Russia
Geological Survey of Canada

University of Hokkaido, Japan

MPI Jena, Germany

+ currently > 10 associated users

LC L LT L Lo
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Permafrost

= Permafrost is defined as
ground (soil or rock and
Included ice or organic | A
material) that remains at sl - e
or below 0°C for at least
two consecutive years.

Permafrost extent

NEW SIBERIAN
ISLANDS %, %
(RUSSIAL "y

Lgp’f:v
) Arctic SZ!EE"E‘;TEM.
o ' ! |
Te ture (°C) il ol R i
emperature % :
03 -4 3 -2 -1 0 1 2 3 i : Qgiean i
T T T T Thuls i Sea
Active Layer \ * NovavA
5 Ly FUSSA)
Average Annual ”!,*
Ground Temperature
10 +— Warmest SYABARD . Barens .
Coolest —>\| Temperature ) ’ X
151 Temperature I ek
Level of Zero —> —} | Herymptan s ‘("Esﬁﬁv%
20k Annual Amplitude 4
UoRwal FINLAND
ICELAND
— 25 -
E Permafrost £=weokn
o | Permafrost T §
£ 30 Atlantic
& ]l | 1solated Ocean Hon
a a5l Geothermal Gradient ——— ]| [ sporadic
[ oiscontinuous
40 I continuous Saurce:International Paimafios! Associalion, 1998
Cil Active-Layer F System (CAPS). version 1.0,
451 Permafrost Base
50+
55

DUE PERMAFROST

CRSS 2010




Changing Permafrost

= Ground thermal regime changes = Response to climate change

due to depends on variations in local
= Changes in air temperature seasonal factors
and/or precipitation * Snow cover
= Surface disturbances " Vegetation

« Surficial material
*  Moisture content
* Drainage

= Clearing of vegetation

" Removal of insulating
organic layer

= Forest fires
= River channel migration
= Shoreline erosion

4 S S GO SATY,
CRSS 2010 DUE PERMAFROST
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Parameters for modelling

UNIYERSITY OF ALASKA

FAIRBANKS

4
Space & the Arctic

Example: GIPL

|

; DATABASE

|

| f

I L. [ 1 f

i| Surface Geology, :

|| Lithologic Data, Snow Cover, ‘ ir Temperature,
I Ground Temperatures, Vegetation Precipitation

I Soil Propertias

|

Numerical Model of Heat Transfer

|

PERMAFROST EXTENT,
GROUND TEMPERATURE WITH DAILY RESOL.,
ACTIVE LAYER THICKNESS,

UNFROZEN WATER CONTENT
TIME OF FREEZE-UP

Structure of the GIPL 2 mods!

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/

Remote Sensing

= Cannot directly see below the
soil surface,

= but

* Monitoring of indicators
- Lake dynamics
- Terrain changes
- vegetation

* Monitoring of parameters used
in models

‘ LT L L A
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Parameters for modelling from Remote Sensing —
pan-boreal/arctic scale

= Land Surface Temperature
* Landcover

= Disturbances

= Snow properties
= Soil moisture

= Terrain

‘ LT L 5
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Pan-boreal/arctic scale

= Land Surface Temperature . #Eggﬁﬂ_g\gfs
- Available from (DAY 179 — 2008)

-MODIS at
-ENVISAT AATSR Weaterlon
-Passive microwave @

= Aim: Creation of a combined product for

optimal coverage
= Pan-boreal/arctic : monthly, 25 km e
= Regional: weekly, 1km o o

ta2008179A

*1 MODIS-AATSR-Temp

..oo.'
Bl
=)
5 &
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E. " —— AirTemp.
= e LSTMODIS
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http://www.environment.uwaterloo.ca/geography/

Pan-boreal/arctic scale

= Land cover

ESA Glob-Projects L CmEoy =
MODIS, AVHRR products

CAVM - Circum Arctic
Vegetation Map

National maps
1. Harmonization of available maps

2. Adaption to Permafrost model
needs

-> information on organic layer?

‘ LT L 5
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Pan-boreal/arctic scale

=  Snow properties

- From Globsnow (Snow extent - 1km & Snow Water
equivalent)— 25 km)

- Other products: MODIS, NSIDC

SWE estimate, 20090115 SWE
90°W [mm]
—250
@ ILMATIETEEN LAITOS
METEOROLOGISKA INSTITUTET
FINNISH METEOROLOGICAL INSTITUTE
L 200

T
Norsk
m% Regnesentral

“‘enveo SY KE

150

L) u%ﬁpukn%uuluu st
ey ) GAMMA REMOTE SENSING
- Current alternative algorithms _
I * I Erwvironment  Environneme
- Global scale 40mm — 200mm Canada Canada

100
- Regional scale 20mm — 50mm

GlobSnow algorithm:
RMSE of 43.2 mm for Eurasia
RMSE of 33.5 mm for Eurasia (SWE < 150mm)

showfree
water,
moLntain

90°E
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http://www.enveo.at/
http://www.nr.no/
http://www.gamma-rs.ch/
http://www.environment.fi/
http://www.ec.gc.ca/

Pan-boreal/arctic scale

= Soil Moisture (incl. freeze/thaw)
Soil Moisture — Microwave sensors

«  From microwave sensors

RADIOMETERS:

« Near surface soil moisture SuVR EE—
SSMI
« Incl. Freeze/thaw status . i /
- 18 ->§ AMSR-E > m
a\x\\\ Windsat >
MetOp ASCAT NRT 25 Kk SCATTEROMETERS: & SHos
= etOp - 25 km ERS
!4 METOP >
COMBINED s % §SMAPD

| | | | a
>

(2 EUMETSAT .

= ESA WACMOS project

« Combination of passive and active i Polar view of soil
i ; L oS f"T’ Y moisture anomalies
soil moisture products for a 30 year TS P e from METOP ASCAT
record gy 7 T ¥ data of July 2007.
ek AL '44, 1-day composite
TR, S (July 30th)

Wk i
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Pan-boreal/arctic scale

= Soil Moisture (incl. freeze/thaw)

«  From microwave sensors

- Near surface

soil moisture

- Incl. Freeze/thaw status

= MetOp ASCAT NRT - 25 km

(2 EUMETSAT

= ESA WACMOS project

« Combination of passive and active
soil moisture products for a 30 year

record

4
CRSS 2010

Comparison with summer discharge
Example: Lena basin

100

Ground data
comparison:
Central Yakutia
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http://www.ees.hokudai.ac.jp/en_index.html

Regional scale

= Soil moisture (incl. Freeze/thaw) from
ENVISAT ASAR GM (1km)

- Has been already implemented within
the ESA DUE Tiger project SHARE for
Africa and entire Australia
(www.ipf.tuwien.ac.at/radar/share)

Lena Delta -
Schneider et al. 2009

Type: Wet Tundra
ENVISAT ASAR GM
surface wetness 2005
(TU Wien method)

Heim et al. 2010

ENVISAT ASAR GM
Soil moisture in %

dad dnua G

DUE PERMAFROST
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Regional scale

= \Water bodies

" identification with ENVISAT ASAR WS

(150m)

- Has been developed within the FP5 Project
Siberia

- Allows for operational monitoring
- Annual maps

- Provides more detailed information then
global land cover maps (MODIS — 500m,
MERIS 300m) and the Global lakes and
wetland database

Bartsch et al. (2008) Hydrology Research
Bartsch et al. (2007) J. Aquatic Conservation

4
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Local scale monitoring

= Terrain
* Incl. Subsidence

ERS2/ENVISAT
interferogram
(Mackenzie)

= Landcover
° L a ke d y n a m i CS 50."E 45I“E s 35l”E . ZSI“E \ 15:EI 515 5 5“IW I15:Wl 25:W s 35‘;W , 45:W SO:W
* vegetation |

Rapid Eye - Lena Delta 3!
‘ LT L 5
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Scaling ASAR WS 150m

PALSAR FB 25m
Mackenzie Delta

Lakes

- Land Surface Temperature

I AWI SPARC

Lena delta Observatory
Langer et al. 2010

- Land cover

«  Soil moisture
*  And freeze/thaw

Regional soil
moisture map
Yakustia

TU

WIEN
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MERTS Multiple scales

MODIS

AVHRR Land cover,

ASAR Scaling, LST, snow, soil moisture (incl.
PALSAR freeze/thaw status), water surfaces,

TerraSAR-X i

RIS terrain, methane

Corona

Landsat
RapdEye

Database

TU

WIEN

Permfrost
Models
(external)

4
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ENVISAT AATSR
ENVISAT MERIS
ENVISAT ASAR
MODIS

MetOp ASCAT
AMSR-E

DUE PERMAFROST




Web interface - Architecture

v%ebGIS WebA % [ GeoServer }

] komcat
WFS K
T
WCS + %
WebGIS Desktop
Client GIS

Earth

Gougl”




Information system

MERIS Multiple scales
X\?I—IIDF{E ENVISAT AATSR
ENVISAT MERIS
ASAR ENVISAT ASAR
PALSAR MODIS
MetOp ASCAT
TerraSAR-X MetOp
PRISM -
Corona
Landsat
RapdEye
Database

IPA

Permafrost
Models | Permafrost

(external) WebGIS Information

4 —— z
m CRSS 2010 DUE PERMAFROST




Data portal — beta version

) Welcome to DUE Permafrost WebGIS - Mo: Firefox i
Datel Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe

’@I c X 4 ‘http:ﬁmvw.\pf.tuwmn.ac.atjpermafmst—webgls!wehglsf\ndex [ -| Google yal
| Meistbesuchte Seiten | ‘| Windows Marketplace
I= to DUE 8 | * Stertssite von Mozila Frefox || |+ =

NAVIGATION Region Coordinate System  Time ~ Active Layers izt

Project Home
Overview 1 by
WebGIS XitLoe
Data Download 4 ASAR Water Bodies Data
User Profile X &+ & & 0
DEM
CONSORTIUM -
X & Lo 0
o
@ esa ASCAT Surface Soil Moisture, weekly
X 4L o0
E4 AATSR LST, monthly
WIEN
— ~ Layers
T
Waterloo =] &= Available Layers
m =| 2= Surface Soil Moisture
@
ASCAT Surface Soil Moi
=/ [ Elevation
DEM
& Land Cover
2= Methane

-l & Land Surface Temperature
AATSR LST, monthly

=| & ASAR Freeze/Thaw
ASAR Thaw Day
ASAR Freezs Day

=] &2 ASAR Water Bodies
o e I
Jan 2007 Feb Mar Apr  May  Jun Jul Aug  Sep Ot Nov  Dec ASAR Water Bodies Dat;

=] &= VMAPO

DUE PEBRMAFROST
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Current status

= Aim is to establish a EO based monitoring service for climate change research over permafrost
= First test dataset for Yamal/Ob-Estuary 2007 released in April 2010

= Test datasets for all scales due in January 2011 (GeoTIFF, NetCDF)

= Full service demonstration due end of 2011

!

Jurse 2009 June 2010 Movember 2011
=
PHASE I PHASE Il

13t uzer woarkshop Zrd yzer workshop 3rd uzer workshop

= More information:
www.ipf.tuwien.ac.at/permafrost
annett.bartsch@ipf.tuwien.ac.at

LT L TN OA
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CRSS 2010 | I IF % Elise Richter Program

¥ Austrian Science Fund




	A multi-satellite concept in support of high latitude  permafrost modeling and monitoring:  The ESA DUE Permafrost Project 
	Folie 2
	Folie 3
	Folie 4
	Folie 5
	ESA DUE Permafrost project
	DUE Permafrost project
	Permafrost
	Changing Permafrost
	Circumpolar ground networks
	Parameters for modelling
	Remote Sensing
	Parameters for modelling from Remote Sensing –  pan-boreal/arctic scale
	Pan-boreal/arctic scale
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Regional scale
	Slide 20
	Local scale monitoring
	Panboreal/-arctic, regional, local
	Information system - PEO
	Web interface - Architecture
	Information system
	Data portal – beta version
	Current status

