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Why Synthetic Aperture Radar?

ÅStable and weather independent long-
term surveillance

ÅSynthetic Aperture Radar is a very 
flexible sensor offering various modes 
(e.g. resolutions) on one system

ÅRadar can precisely measure distances 
and speeds
ÅPrecise Digital Elevation Models
ÅPrecise surface motion estimations
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Last generation of SAR satellites

TerraSAR-X & COSMO SkyMed(launch around 2007)

very high resolution

up to 1m x 0.2m

high temporal decorrelation

X-band = short

TerraSAR-X = most precise RS system in space



PS-InSAR



Surface motion in Shanghai





New generation of SAR satellites

Sentinel-1A/B (launched 2014/2016)

continuous global coverage

free data

C-band = short

medium resolution

TOPS mode



Natural heritage sites & Cultural heritage sites



Example on cultural heritage: Altai mountains



Photo of the Hailutanvalley



Skythiantombs of the Altai mountains



Kurgans



Ground Truth



Analyzing TerraSAR-X ST images



SARchaeology: paleo-landscape analysis 



Application examples for natural heritage sites

ALOS/PALSAR differential  interferogram 2010.2.19 ς2010.4.6



Currents & ice movements

©  DLR



Classification & deforestation analysis



SAR sensor requirements

Natural Cultural

High spatial resolution V

Wide area coverage V

High precision measurement V

Temporalstability (interferometric) V

Multi-polarimetry V (V)

Foliage penetration capability V (V)

Suggested wavelength L-band X/C-band



TerraSAR-X Next Generation



HRWS ςhigh resolution wide swath systems
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Launch planned for 2018



Conclusions

ÅSAR is a very precise measurement system

ÅIt can support the surveillance of cultural 
and natural heritage sites as well as the 
influence of the climate change

ÅUnique capability in measuring motions

ÅHowever, it is complicated = need training

ÅDifferent system properties are needed for 
cultural and natural heritage sites

ÅWith nowadays system and the upcoming 
systems, we will be up for the task
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