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Outline

Preparation for the pre-launch Announcement of Opportunity for TanDEM-X

What is TanDEM-X?

What are the capabilities of TanDEM-X?
Which are the provided products?

What is the mission status of TanDEM-X?
How can | submit a proposal?

What is the time plan?
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== Science Server is opening soon !
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TanDEM-X
TerraSAR-X ad-on for
Digital Elevation Measurements

Key Features of TanDEM-X

7 TanDEM-X space segment consists of
TerraSAR-X satellite (TSX) and the nearly
identical TanDEM-X satellite (TDX)

=7 Launch TSX was June 2007,
launch TDX in mid October 2009

> Radar interferometer, flying in a very
precise formation for at least 3 years of joint
operation

Mission duration > 5 years

TanDEM-X ground segment merges with
the already operational TerraSAR-X G/S

Public-private Partnership / co-funding;

\

\

2 years birthday of TSX with a

. o continously good operation
Commercial and scientific usage performance

N

\
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Available DEM Data Products
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- global TanDEM-X DEM is a unique data product
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Standards for Digital Elevation Models

DEM's Spatial Absolute Vertical Relative Vertival Accuracy
Resolution  Accuracy (90%) (point-to-point in 1°cell, 90%)

Globe 90 x 90 m <30m <20m

SRTM

TanDEM-X DEM 12x12m <10 m
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TanDEM-X DEM better than HREGP defined
by National Geospatial-Intelligence Agency (US)

<2m
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Identified Scientific Needs

7 Across track INSAR (Digital Elevation Model)
> Development & improvement of algorithm for validation of heights derived from
INSAR; Input parameter for a variety of different applications (e.g. the safety critical aviation
terrain database, crisis management (determination of infrastructure), glacier/ice mass changes & retreat,
hydrodynamical models, coastal zone lineation, wind fields determination, geological maps, etc.)
> Added values and generation of scientific products

7 Along track InSAR (Velocity Measurements)
= Exploitation of innovative applications and development of algorithm for velocity
measurements for traffic flow monitoring, ocean currents, river flow monitoring
=7 New application and scientific product development

7 New SAR Techniques (First Technical Demonstrations)
> Demonstration and exploitation of new SAR techniques, understanding and
development of new algorithms for multistatic SAR, polarimetric SAR interferometry,
super resolution, digital beamforming, INSAR processing, formation flying
> New perspectives for future SAR systems and development of new applications
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Capabilities of Tan DEM-X

Cross-Track Interferometry | Along-Track Interferometry New Techniques

- Digital Elevation Models > Large Scale Velocity Fields - 4 Phase Center MTI (traffic, ...)
- Spatial Coherence (forest, ...) (ocean currents, ice drift, ...) - PolInSAR (vegetation height, ...)
- Double DINSAR (change maps,..) > Moving Object Detection - Digital Beamforming (HRWS, ...)
-> High Resolution SAR Images > Temporal Coherence Maps - Bistatic Imaging (classification, ..)

TanDEM-X is a highly flexible sensor enabling
multiple powerful imaging modes

=cross-track baselines =interferometric modes =bandwidth / resolution =polarisations
(0 km to several km) (bistatic, alternating, monostatic) (0 ... 150/300 MHz) (single, dual, quad)

=along-track baselines =*SAR modes =incident angles Oaaa
(0 km to several 100 km) (ScanSAR, Stripmap, ...) (20° ... 55°)
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Along-Track Interferometry
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Digital Beamforming with Four Phase Centres
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Enables
High
Resolution
Wide
Swath
Imaging
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Double Differential SAR Interferometry
e.g. difference between two single-pass cross-track interferograms

Relative Height Accuracy (Stdv)
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= Grounding line detection, vegetation growth, snow/ice accumulation, ... ?
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Polarimetric SAR Interferometry (e.g. Crop Characterisation)
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B=4.0dB/m
Hnin =-7.0dB
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G = 35°
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General Outline of the Data Acquisition Plan

scientific radar dar
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Example of First Year: Mapping Europe
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Gap will be filled with left-
looking data takes at an
incident angle of ~60°.
Required time will be one
repeat cycle with a max.
recording time <180s.

# Doutsches Zentrum
DLR fiir Luft- und Raumfahrt

Slide 15

DEM
Acquisitions
Orbit Number: 131
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Repeat Cycle
[]
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Used for TerraSAR-X & secondary
mission goals & new techniques
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TanDEM-X Data Products

SAR products:

7 experimental products from
operational modes
(co-registered complex images —
“CoSSCs”")

= experimental mode raw data
(processing with help from DLR contact
scientist)

= TS-X mission basic products* from
selected TanDEM-X raw data sets

7 ,byproduct“ of operational DEM
processing chain:
archive of CoSSCs from alll
acquisitions for DEM generation
(multi-temporal global coverage)

* TS-X basic product performance parameter
specification does not apply.

DEM products:

7 TanDEM-X DEM specified DEM better
than HREGP (after 4 years of launch)

7 Intermediate DEM: close to TanDEM-
X DEM (after 2.5 years of launch)

> FDEMSs: DEMs processed to finer
pixel spacing and higher random
height error (6m pixel spacing &

4-8 m vertical accuracy)

7 HDEMSs: high resolution DEM (high
resolution DEM,were additional
acqusitions are needed with 6m pixel
spacing & 0.8m vertical accuracy
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3 JanDEM-X Sciunce Survice Syatem - Moilla Firafos
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Homn ser Access
= Investinators Registration

> s TanDEM-X Science Service Syster — Change Password

= Coordmstor

 ieaagaties Ragistabon 1 Proposals

¥ Changs Pasgword
rE—— . = FProposals Pre-launch

> Pmposals Pré-launch [; 1
sl iy riy e infoery Mocumentation

S i LT e = Science Plan
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. Pice L eairse use) Roh - Level 1k Products
oL ATTENTION: Thi waneness — Experimental Products

> Impressum

= Prinf vérsion

/']TAN DEM — Frice List (scientific use)

- User License Agreement

- EOWEB TEx-Version
- FAQ
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= rintwrsion Diear Investigatar,
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you can start your registration as a new investigatar by using this form. After filling out you
will receive an e-mail 3= a confirmation of your registration. Follow the link in this e-mail and
enfer the user name and password again to finalise the e-mail verification. After verification

of your e-mail address you may login with your neww credentials and you will be requested to
enfer vour contact defails first

Personal Contact Details

Uzer Marme: (na blanks, min length 4, max length &)
elail: |

Fassword:

{min length &, max length 10)
Fetype Password:

{enter your password twice]
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Status of the Mission

Spaceé \ft was tr"a_n_sported'-'i'c;”the test
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TanDEM-X Timeline
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2003 ‘ 2004 | 2005 | 2006 | 2007 ‘ 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
'German Call for Proposals for a Future Earth Observation Mission
- | |
|Selection of TanDEM-X for Phase A Study
h
iPh ase A Study‘
—
Final Decision
h
"Phase B/C/D
o ————
' TDX Operation|
TS)
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At least 3 years of joint operation
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