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TanDEM-X / TerraSAR-X Mission Status

TerraSAR-X (launch 15 June 2007):

Å Operational phase since 07.01.2008

Å Provision of high-resolutionSAR data to science and commercial users

Å Arbitrary ordering of acquisitionswith different imaging modes and polarizations of 

individually chosen regions of interest

Å EitherTSX or TDX is used for TerraSAR-X acquisitions

TanDEM-X (launch 21 June 2010):
Å TerraSAR-X add-on for Digital Elevation Measurementacquisition of raw data for a 

global DEM within 3 years

Å Acquisition of raw data for a high resolution global DEM within 3 years

Å Close formation flight to establish a bi-static SAR interferometer

Å Global DEM acquisition since 12.12.2010

Å Preplanned acquisitionsfor the global DEM

Č MŀƴƛŦƻƭŘ ǘŜŎƘƴƛŎŀƭ ŀƴŘ ƻǇŜǊŀǘƛƻƴŀƭ ŎƘŀƭƭŜƴƎŜǎΧ



TanDEM-X und 

zukünftige SAR-Missionen

TerraSAR-X-add-on for
Digital Elevation Measurements

Launched: 21-Jun-2010



Timeline

TDX nominal lifetime (5 years)

CP TSX nominal lifetime (5 years)

CP ¢5· αbonusά operations

¢{· άōƻƴǳǎέ ƻǇŜǊŀǘƛƻƴǎ

12 years of TerraSAR-Xmission incl. άōƻƴǳǎέ 

9 years of TanDEM-Xmission incl. άōƻƴǳǎέ 

Science Phase ChangeDEM, DEM Updates

TSX Launch

TDX Launch

Global DEM



TerraSAR-X Nominal Imaging Modes

SpotLight Mode

Resolution:  1 m  ³1,5... 3,5 m

Scene Size: 10 km ³5...10 km

[Range ³Azimuth]

StripMap Mode

Resolution: 3 m ³3 m

Scene Size: 30 km ³50 km

[Range ³Azimuth]

ScanSAR Mode

Resolution: 16 m ³16 m

Scene Size: 100 km ³150 km

[Range ³Azimuth]
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Urban 
Planning

Istanbul
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Desaster-Monitoring
Sendai Area, Japan

12.03.2011 + 15.03.2011

destruction

(cyan)

flooding

(blue)

boulders, mud

(magenta)
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Gas Tanks at Porto Marghera(Venice)



TerraSAR-X Experimental vs extended to Operational Modes

ÅWide Swath 200 km swath width, 32 m resolution (az)

ÅTOPS Mode 100 km swath width, 16 m resolution (az)

ÅStaring Spotlight ~2.7 km swath width, 0.24 m resolution (az)

ÅBi-directional SAR grating lobes pointing in forward and backward
direction Ą simultaneous acquisition of two 

azimuth shifted images 

ÅDual Receive Antenna (DRA) Mode
Å Quad Polarization
Å Along Track Interferometry
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8-Beam ScanSAR
Swath width: 200 km 

Ireland
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Size: 100 km ³80 km

Resolution: 16 m

Descending orbit

TOPS Mode Acquisition

Flevoland ς
Netherlands



Slide 12
Institut für Hochfrequenztechnik

und Radarsysteme

DifferencialInterferometry (Tops Mode)Mexico City

Subsidence due to ground water extraction
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Quad-Polarization

(experimental)

Munich

Åyellow/red: Ădouble bounceñ

Ågreen: direct reflection

Åblue: volume scattering



Ship Detection & Measurement with DRA Mode (29.4.2009)

rg

az

SAR amplitude overlaid by ATI phase of detected ships

180

deg

-180

Acquisition parameter:, q= 43 ,̄ PRF = 3630 Hz, Brg = 150 MHz, Beff = 1.19 m

Elbe estuary

S. Suchandt

255

029 km/h

28 km/h

38 km/h



Stripmap

Sliding-Spotlight

Staring-Spotlight

High Resolution SAR Imaging with TerraSAR-X



Las Vegas, USA (time series of 20 images)



Slide 17

TanDEM-X: TerraSAR-X Add-on for
Digital Elevation Measurements

Launch: 21.June 2010 

DEMs
Spatial 

Resolution

Absolute Vertical 

Accuracy (90%)

Relative Vertical Accuracy 

(point-to-point in 1° cell, 90% 

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

DTED-2 30m x 30m < 18m < 12m

TanDEM-X DEM 12m x 12m < 10m < 2m

HDEM 6m x 6m < 5m < 0.8m



Standards for Digital Elevation Models

 Spatial Resolution 
Absolute Vertical Accuracy 

(90%) 

Relative Vertical Accuracy 
(point-to-point in 1° cell, 90%) 

DTED-1 90 m × 90 m < 30 m < 20 m 

DTED-2 30 m × 30 m < 18 m < 12 m  

TanDEM-X 12 m × 12 m < 10 m < 2 m / 4 m * 

Level-4 6 m × 6 m < 5 m < 0.8 m 

 
 

absolute 

height error single point errors
(90% confidence interval)

point-to-point errors
(90% confidence interval)

hD

hDÖ2~

hD

relative height error

Definition of 90% 

point-to-point 

errors:
1°

1°

90% 2.33 hh sD º Ö

* slopes below/above 20%



Helix Formation
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