TerraSAR-X and TanDEM-X Mission Status
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TerraSAR-X Acquisition Modes
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High Resolution SAR Imaging with TerraSAR-X
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SAR Instrument Status: T/R Modules

» Both TSX-1 and TDX-1 instruments show very stable operation since launch
* T/R Modules perform well within the requirements
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SAR Instrument Status: Gain

» Both TSX-1 and TDX-1 instruments show very stable operation since launch
* T/R Modules perform well within the requirements

e Instrument Total Gain shows normal behaviour
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TerraSAR-X-add-on for
Digital Elevation Measurements

Launched: 21-Jun-2010

acquisition of a global DEM
according to Level-3 standard

generation of local DEMs with
Level-4 like quality

demonstration of innovative
bistatic imaging techniques
and applications

@ AIRBUS

DEFENCE & SPACE
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Standards for Digital Elevation Models

* slopes below/above 20%

Absolute Vertical Accuracy Relative Vertical Accuracy

Spatial Resolution (90%) (point-to-point in 1° cell, 90%)

DTED-1 90 m x 90 m <20m
DTED-2 30m x 30 m <12 m

TanDEM-X 12mx 12 m <2m/4m*

Level-4 6mx6m <0.8m

Coal I\/Iiné Hambach - Germany
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TanDEM-X Challenges
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TanDEM-X Global DEM Acquisition Plan
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Comm. 1%t Global 2"d Global Difficult Terrain & Science
Phase Coverage Coverage Antarctica & Gap Filling Phase
1st Global Coverage 3" Year
« Small baseline (~200 m) * Antarctica
« Height of Ambiguity ~ 50 m « Difficult terrain to account
for shadow & layover
-> Different viewing geometry
» Deserts
2"d Global Coverage 4" Year & Beyond
* Increased baseline (~300 m) « TanDEM-X Science Phase
» Height of Ambiguity ~ 35 m * Local High-Resolution DEMs
* Global DEM improvement &
Combination: o Complementary products

» Dual Baseline Phase Unwrapping
* Improved relative height accuracy
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Coverages on the Global Map: 2010-2014(5)
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3'd Year Antarctica Acquisitions — May - July 2013 + 2014
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RawDEMSs over Antarctica vs ICESat: Preliminary Results
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Acquisition of Sandy Deserts

Sandy Deserts
» low backscatter - low coherence - high rel. height error
« Smaller incidence angles: 15° - 28° (nominal 28° — 48°)

Sandy Deserts with topography

InCIdenceAngte Arabian
Coherence (&35 : Desert

- Coherence -
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Final DEM — Absolute Height Accuracy

| 90% Abs (TanDEM-X — ICESat)

l.

99.7 % of the Tiles have 10 m or better 90 % Linear Accuracy
‘i Accumulated Absolute Helght Accuracy with 90% Llnear Error 1. 13 meters
DLR i1 gt et
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Final DEM — Relative Height Accuracy
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Data Coverage: Comparison with SRTM Rev. 1.0

» Voids occur when:
* No data was available for example, Shadow/Layover or missing coverage

 The data has too poor quality for example, low signal return
* The pixel is over water

Percent Invalid per Tile
TanDEM-X: 1.0%
S EAE ‘ j‘ﬁ-"’

Percent Invalid per Tile

\{‘»p,, AR

Low Signal Return
X
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TanDEM-X Science Phase

« 15 months duration (October 2014 ... December 2015)

» Dedicated to the demonstration of innovative techniques and experiments
(secondary mission objective of the TanDEM-X mission)

e Link: https:/[tandemx-science.dlr.de

i DLR
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Formation Configuration during the Science Phase
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Mission Outlook

2016
» Close bistatic formation with nominal formation parameters
* TerraSAR-X: continuing operations with both satellites
« TanDEM-X: global DEM expected to finish in autumn 2016
 TanDEM-X: further science and HDEM acquisitions

Agreement between DLR and AIRBUS D&S for mission continuation beyond
2016

Based on available onboard resources operation up to 2020 predicted for both
satellites

Interested in products:
 TerraSAR-X Science Portal: http://sss.terrasar-x.dlIr.de/
« TanDEM-X Science Portal: https://tandemx-science.dlr.de/

i DLR
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