Auf den Millimeter genau -
die Erde aus dem Weltraum mit Radar vermessen
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Fernerkundung = Messen aus der Ferne

Bilder 2 Messwerte

— Atmosphare:
Spurengase, Aerosole, Wolken, Druck, Temperatur, Wind, Regen,...

— Ozeane:
Meeresspiegel, Wind, Seegang, Strémungen, Olverschmutzungen, Schiffsverkehr,
Wasserqualitat, Primarproduktion, ...

— Eis:
Gletschervolumina und -geschwindigkeiten, Ausdehnung des Meereises, ...

— Landoberflache:
Kartierung (z.B. Notfall-), Landbedeckung, Landnutzung, Biomasse, Hohenmodelle,

Erdbeben, Vulkanismus, Bodensenkungen, Hangrutsche, ...

— Schwerefeld und Magnetfeld der Erde
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SAR = Synthetisches Apertur Radar
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1000 — 6000 HF-Impulse pro Sekunde
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Wide ScanSAR
Mississippi Delta

4220 km X 210 km

TERRASAR X



[fo M exico




A
Wide ScanSAR

Athens, Aegean Sea
Cyclades, Greece

230 km X 210 km
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TerraSAR-X: World Record in Geolocation Accuracy

Image Position Errors

TerraSAR-X
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SAR Imaging Geodesy
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Capturing geodynamic effects by
sub-pixel SAR measurements

geophysical range error contributions [m]
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Imaging Geodesy

“How accurately can we localize an object by SAR imaging?”
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TerraSAR-X Geolocalization Accuracy
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After correction of

- solid earth tides

- atmospheric

- refraction (H20, TEC)
- pole tides etc.

¢ TSX (34° asc)

* Range error: 0 =11 mm
¢ Az.Error: 0©0=13 mm

M. Eineder et al., DLR
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/’rERRA SAR

Icekiexb'(i}'r-;t:‘\/helocity doubled since 1995
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M. Eineder, DLR




Glacier Velocity
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Ross Schelf Ice, Antarctica

D. Floricioiu et al., DLR 148,000 km?, 216 image pairs
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Aber es geht noch genauer.




Phase eines Pixels im SAR-Bild
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Image @ 2007 TerraMeirics
Image NASA
Image © 2007 DigitalGlobe
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Deformation Measurements (PS + DS) /TERRASAR
Stromboli

Image/®2013 European Space Imaging o Google ea rt h

Data SI0, NOAA, U'S Navy, NGA, GEBCO



Campi Flegreli, Italy

© Google-Earth



Campi Flegreli, Italy
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Linear and Periodic Seasonal Subsidence Measured by PSI
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Subsidence Caused by Subway Construction in Cologne
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Honey, | Shrunk the Kids Building (1)

SuddeutscherVerlag, Munich

6 mm/a
(vertical)

— new steel-concrete
construction

— height-dependent
subsidence
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Honey, | Shrunk the Kids Building (I1)

PS: rel. height vs. linear deformation
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Shrinking of SZ building, Munich:

/ 0.04 mmj/a/m

Cause: Dehydration and creeping of concrete

Gernhardtetal, TUM & DLR
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Tomographic SAR

elevation
aperture

S
3-D reflectivity

distribution
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SAR Tomographlc Clty Tour — Berlln
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TerraSAR-X-add-on for = ==
Digital Elevation Measurements y /4 TanDEM K




Helix Formation
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Coal Mine of Hambach
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TanDEM-X (2012) vs. SRTM (2000):
Ice Thickness Changes in 12 Years
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15t Global Acquisition (> 1 Year) /’T}N DEM

Rel. Height Error
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