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TanDEM-X: 
new generation global digital elevation data
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TerraSAR-X & TanDEM-X 
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DLR - Locations and employees

7,700 employees across 
32 institutes and facilities at

16 sites.

Offices in Brussels, Paris, 
Tokyo and Washington.

Oberpfaffenhofen:
Microwaves and Radar Institut

Bonn:
Space Agency



Global DEM (HRTI-3)

Local DEM (HRTI-4)

Scientific bistatic
imaging applications
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TerraSAR-X
1 m Resolution

Previous Civilian SAR Sensors 
20 m Resolution
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Multi-temporal Image 
Frankfurt Airport



Desaster Monitoring
Sendai Area, Japan
20-Okt-2010 & 12-Mar-2011

destruction
(cyan)

flooding
(blue)

boulders, mud
(magenta)
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The Global DEM Product
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Product Specifications
(standard product)

• Globally consistent DEM

• 12m posting

• Absolute elevation error ≤ 10m

• Relative elevation error ≤ 2m

• Meets HRTI-3 standard
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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 x 90 m < 30 m < 20 m 

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

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

Level-4 6 m x 6 m < 5 m < 0.8 m 
 
 

absolute 
height error single point errors

(90% confidence interval)

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

h

h2~

h

relative height error
Definition of 90% 
point-to-point 
errors: 1°

1°

90% 2.33 hh   
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SRTM TanDEM-X 

Kohletagebau Hambach
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SRTM 3“ SRTM 1“ WorldDEMTM 0.4“

TanDEM‐X SAR Amplitude

Close‐Up
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Relative Height Error of First Global Coverage
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TanDEM-X Global DEM Acquisition Plan
2010

commissioning
phase

2011

1st global 
coverage

2012 2013

2nd global
coverage

1st Antarctica 
& gap filling 

2014

difficult
terrain

0

100

200

300

400

500

20

40

60

80

100

120

140

160

180

200

Fo
rm

at
io

n 
Pa

ra
m

et
er

s 
[m

]
Ph

as
e 

of
 li

br
at

io
n 

[o ]

H
ei

gh
t o

f A
m

bi
gu

ity
 [m

]

HOA_AVERAGE
Horizontal [m]
Phase [°]
Vertical [m]

2nd Antarctic
& gap filling



Slide 17

Absolute Height Error of Scene-Based RawDEMs

First Coverage
Second Coverage
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Final DEM Adjustment using ICESat Altimeter Data

Error Shapes:
- Gradient in azimuth
- Tilt in range 
- Torsion due to helix
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Flinders Ranges
Australia
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TanDEM-X Mission Status

Stable operations in close formation

Both satellites and the ground segment perform remarkably well

first & second global (& first Antarctica) acquisition completed, third & 
fourth coverage in progress

data acquisition for the global DEM finished by the end of 2014

Performance & calibration of the system well within specification

Delivery of Global DEM commenced in January 2014



Intermediate DEM, areas available from Jan 2014



Availability of Intermediate DEM (IDEM)
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Secondary Mission Objectives
Bistatic SAR Imaging

Super Resolution

Polarimetric SAR Interferometry

…

Ground Moving Target Indication Double Differential Interferometry Digital Beamforming

SAR Tomography

Along‐Track Interferometry

RxTx



without reconstruction with reconstruction
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SAR Proc.

P2(f)P2(f) P3(f)P3(f)P1(f)P1(f) P4(f)P4(f)

Enables
High

Resolution
Wide 
Swath 

Imaging 

Ch. 3 Ch. 4

Ambiguity
Suppression

Rx1 Rx2

B1

B2

B3



TanDEM-X science phase 2014/2015

April 
2014

Summer 
2014

Autumn 
2014

Antarctica 2nd
& Recovery

Science 
CP

Pursuit 
Monostatic

3‐4 km
Cross‐BL

Forest after 
one Season

Winter
2014/2015

Spring/Summer
2015

DRA,
Small Along BL

Ice Caps Crop Cycle / 
Agriculture

Close For., 
DRA

Autumn 
2015

High resolution DEM
Gap Filling

Geology: Volcanoes, Urban Areas

Forest  &     Ocean 
Currents
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