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Presentation Outline

Coordination
Polar Space Task Group strategic themes

Recent achievements only made possible through
coordination

Conclusion



SAR Coordination Working Group

The SAR Coordination Working
Group (SAR CWG) is a subsidiary
group to Polar Space Task Group

(PSTG)

Provide tactical SAR response to
PSTG strategic implementation
plan

Stimulate coordination

— Among scientists for the development
of requirements documents

— Among space agencies to respond to
the imaging requirements

— Between the science community and
space agencies for maintaining an open
“dialogue” in order to put the “best
minds” at work using the best
technology assets possible

=23 _. — ~ Magnitude of horizontal ice surface velocity
: 0 100 200 300 400 km |  derived by applying offset tracking to about
S mm . .| 4400 Sentinel-1 In o Swath
¥ r-un*ﬁdhnuu‘ﬂ&
- =,
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. 75000
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Credit: Magler of al. 2015 hifpAvww. mdplcomy207 2-4292/7/7/8371
Map contains modified Copernicus Sentinel data (2015) f ENVEQ / ESA




Benefits of the Coordination

 Achievements only possible due to the inter-agency
coordination on supporting the ambitious science
guestions with imaging activities.

e The coordination allows:

— To distribute the imaging activities over multiple missions
obtaining the same thematic results from different sensor
increasing revisit, ensuring regional and continental coverage
(sensor interoperability)

— To complement data from various missions obtaining additional
thematic information through the integration or synergistic use
of two or more different sensors (sensor complementarity)

— To support the acquisition of a unique dataset as an essential
piece of information responding to a knowledge gap of the
science question



Thematic Areas and Key Issues

HIGHLIGHT:

Floating Ice
Sea ice floe size, thickness and deformation
Sea ice motion
Sea ice melting characterization
Iceberg dimensions and mass
Iceberg calving rates
Lake ice freeze up / breakup timing and characteristics
Lake ice thickness, concentration and snow cover
River ice freeze up and breakup timing and characteristics
River ice thickness and snow cover

Permafrost

Active layer monitoring
Permafrost lake and thermokarst dynamics
Map and monitor Arctic coastal permafrost zones

Snow
Wide-area wet snow characterization, also in Alpine
and forested situations
Wet snow extent
Seasonal snow melt period

Snow melt extent and liquid water content

Ice Sheets (including glaciers)
Ice sheet mass balance and modelling
Ice sheet dynamics
Ice sheet margins (grounding line and ice front)
Ice sheet topography
Changing morphology (crevices, shear margins)

Science issues and data requirements have been documented
and are available at http:[fwwwwmo.intipages/progisatipstg_enphp.



Sample of Science Requirements

1-3 day repeat pan-Arctic ocean SAR Imaging in
support of sea ice motion;

Yearly pan-Arctic basin imaging (early winter) @
coarse resolution for permafrost monitoring; and
frequent imaging with multi-frequency high-res SAR
over permafrost supersites;

Daily observational requirements for satellite-based
snow extent products for operational hydrology and
climate research;

Continent wide acquisition over ice sheets in INSAR
configuration for velocity, grounding line and claving
glaciers



Moving toward complete Arctic-
wide coverage from SAR

I * I Environment and Environnement et
Climate Change Canada  Changement climatique Canada

3:dayjRanzArcticiSealice]Motion)
from|Radarsat2fandfSentinel§1’A}
2011 6]

Marchii 01
{25 KmINSIDC loNortn)

Arctic SAR Inventory ol |y
2015-11-08 to 2015-11-13 i

[JRadarsat2 SCW (215)
] Sentinel-1A EW (495)

Legend
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Establish a multi-agency plan for acquiring contiguous (seamless) six days repeat
pan-Arctic SAR imaging at consistent polarization combination, with view to
expanding to an intermediate goal of less than three days repeat in future with
right-looking Sentinel-1 (S-1), RADARSAT Constellation Mission (RCM), etc.; and
subsequently sub-daily data with C-, X-, S-, L-band SAR combined data sources



C-band backscatter (SAR)
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TerraSAR-X Cold Spot
Permafrost Monitoring 1621
data takes in total Modes and
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Soil Organic
Carbone results
from ENVISAT
ASAR GM 0-100
cm - relates to soill
properties
important for heat
conductivity.
Bartsch, A. et al
2016
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Monitoring melting snow using Ayt AAVEO"
C-BAND SAR gy Zilrich v

Observational requirements for satellite-based snow extent products for operational
hydrology and climate research (IGOS Cryosphere Theme Report):
e  Spatial resolution: 100 m

* Revisittime: 1 day

Time series of Backscatter — Ellesmere Is. Retreat of snow extent from S1A- Alps

20-23 April - 14-17 May 1-3 July 2015

6.0°E B8.0°E 10.0°E 12.0°E 14.0°E

8.0°E

6.0°E

0 decrease of wet snow extent from April 20-23 to Ma
Bl decrease of wet snow extant from May 14-17 to July

(] Nagler et al., 2016
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Wet snow observation with integrated
Sentinel-1A and Radarsat-2

e Ascending/descending combination over western Switzerland
Apr' 13_17; 2015 48 between ?)T;‘%i‘t:b;;:(:;:)t(:e;nfgozr?l:;;?1523:59:59
e Three desc. S1A IW products:
Apr. 13, 2015

e One asc. RS2 SCNB product:
Apr. 17, 2015

e -

47.5 [

e Hybrid backscatter composite
time series can be generated
automatically from sets of
available S1 and RS2 products

46.5

Latitude [° N]

e Hybrid composites using
multiple sensors provide
seamless ascending/descending
coverage with tighter time
windows than when only 1
sensor can be used

46 B

45‘5 ity s

5.5 6 6.5 7 7.5 8 8.5

Longitude [° E]



Continent-wide ice velocity 4

information for Antarctica

<15 10 100 1000 ~°

ERS-1/2 Tandem 1996

ENVISAT ASAR (2007-2009)
RADARSAT-1 AMM (1997)

ALOS PALSAR (2006-2010)

RADARSAT-2 (2009-2015)

Landsat-8 (2013-ongoing)
(mission is ongoing)

Sentinel-1 (2014-ongoing)

Use of data from multiple SAR satellites

and Landsat-8. High resolution X-Dand data . o i s orer oo s o - onceing o
Is also integrated.

Courtesy of E. Rignot, J. Mouginot, and B. Scheuchl

Earlier product version available at NSIDC: Rignot, et al. 2011a



TerraSAR-X &
Antarctic Ice Sheet CCI

Ice sheets: belong to the 13 Environment
Climate Variables (ECVs) identified by Global
Climate Observation System (GCOS)

Aim: longterm and reliable production of a set
of key parameters:

» Surface Elevation Change (SEC); ‘ v
« Ice Velocity (IV); = "}

 Grounding Line Location (GLL);
« Gravimetric Mass Balance (GMB)

http://www.esa-icesheets-antarctica-cci.org/

“SAR Science Requirements for Ice Sheets”
(B. Scheuchl) recommendations - selection
of AIS_cci sites

Florichioiu, D. PSTG5 Meeting, DLR, 5- —
7 Oct., 2015 //rERRA SAR


http://www.esa-icesheets-antarctica-cci.org/
http://www.esa-icesheets-antarctica-cci.org/
http://www.esa-icesheets-antarctica-cci.org/
http://www.esa-icesheets-antarctica-cci.org/
http://www.esa-icesheets-antarctica-cci.org/
http://www.esa-icesheets-antarctica-cci.org/
http://www.esa-icesheets-antarctica-cci.org/

Continent-wide InSAR based fé@
grounding line product for
Antarctica

1992 2011
1996 —— 2015

™ Short revisit times and
- | accurate DEM
information are crucial
for INSAR grounding
line measurements.

ERS1/2 (red) RADARSAT-1 (purple)

Sentinel-1 based grounding line ALOS PALSAR (green) RADARSAT-2 (blue)

Scheuchl, et al. 2016 Product available at NSIDC: Rignot, et al. 2011b



Greenland

Spectacular changes of Zacharige Isstrgm in 19760%5  19855™= 19885 ™=

recent years. Combining data from multiple

sources allowed a 40 year record.
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= Cryoportal - Internet Explorer - |E| il

EW® hitp://cryoportal.enveo.at/iv/iv_per_time/
[ ] L] .
Selected missions: Sentinel-1A, TDX-1, TSX-1 . A
a C I ‘ r ‘ O C I y Date range: 2015-01-23 to 2016-09-20
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Essential Unique Contribution ﬁ
TanDEM-X operational acquisition

2 complete
2 complete coverages . .
i e Additional acquisitions (outlet
coverages in 2011 2013 and 2014 right | q (
and 2012 glaciers, complex topography) for

& left looking

multiple baseline processing also
during the science phase (2015)

(ascending orbits)

e Processing of the DEMs ongoing : ITP
Integrated TanDEM-X Processor +
MCP (Mosaicking and Calibration
Processor)

* No ICESat corrections will be applied
in the interior of the ice sheets

* 90 m pixel spacing DEM planned to
be available by 2016 = Call for data
(will be launched).

Florichioiu, D. PSTG5 Meeting, DLR, 5- —
7 Oct., 2015 //rERRA SAR



Elevation Change 2011- 2013  enveo
by TanDEM-X DEM Differencing
Koo TanDEij%/ a

Issues of INSAR DEM differencing:

o vertical and horizontal coregistration

O position of the phase scatterers
below the real surface

Rott et al, GRL, 2014




SAR Data Compendium

SPACE AGENCIES INVOLVED
INTHE SAR COORDINATION
WORKING GROUP OF PSTG

Polar Space Task Group
@ SAR Coordination Working Group

esa _Su mary Docqﬁentatiom SAR Data
Collections, Plan_s_ , and Activities
i DLR
Y%
@l
ogena spoziole

%} Norsk Romsenter

@/ Version |, September 2015

Capturing space agency contribution
initiated during the IPY

Definitive information source
regarding SAR data sets of the
cryosphere acquired or processed
under the auspices of the WMO PSTG

Shows what space agencies have
achieved and can achieve through
coordination

Helpful aid for the science community

Information tool for the Policy
community

Expected release — Spring 2016
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SAR Coordination WG Brochures

IPY Legacy of Satellite

Radar Dat:
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POLAR SPACE TASK GROUP

Continued SAR Data Collections
with Broadened Thematic Scope

‘The SAR Coordimacion Working Group is focused om supporting polar
science with the acquiston of synthetc apertare radar (SAR) daca
Efors to collect data by various space agencies are guided, in par, by
deematic areas where SAR dan i of particolar value to sciantitic research.
Four themadc areas huwe been identfied: ice sheess, Soatng ice,
‘permafrost and cerrescrial mow

The SAR CWG worn with cientors from around the world
understand ther partcular polar research topics and, to the exmmt
possible, coordinater dara acquisiicns to meet their SAR daa
rquirements. Teams of scientises with expertise in the four theme areas

An wmbriiea pan for continued
| imactarcemaric SAR daes collection
= . v Aparcuica smarped 3 3 result

3 ’-(

IPY Space Task Group SAR Legacy
brochure - 2010

Plans and Update — 2013
Plans and Update — 2015

High level communication tool
Focus on achievements

Includes update from the thematic
science groups

To be circulated in events,
conferences, workshops, used as
an information tool for internal
communication, etc.



Conclusion

Earth observation satellites can provide diversified,
repeatable, reliable, continuous, and sustained observations
of the entire polar regions.

Through the Polar Space Task Group (PSTG), demonstration of
space agencies commitments towards supporting the key
science questions and related monitoring needs.

Coordination among space agencies is critical to meeting the
broad set of requirements.

The PSTG strives to maintain an open dialogue between the
science community and space agencies in order to put the
“best minds” at work using the best technology assets
possible.
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