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ABSTRACT

The main focus of this paper is to present application results obtained form airborne campaigns in 
preparation to future European and International space borne SAR missions that were performed in the 
last 3 years with the DLR’s multi-mode Experimental SAR (E-SAR) system. 

During the last decade airborne repeat-pass SAR interferometry has become the most demanded 
technique for the development of new application products (e.g. model based forest heights derived 
from polarimetric SAR interferometry). Other techniques like differential SAR interferometry and SAR 
tomography are also based on multipass SAR acquisitions providing direct measurements of the 
quantities of interest, i.e. surface displacement or forest structure. With the improvement of motion 
compensation, especially by taking into account the topography and estimation of residual motion 
errors, the generation of data products from repeat-pass airborne interferometry is now quasi-
operational.

Since the first acquired images the E-SAR system has been continuously improved and extended 
towards a multi-frequency (X-, C-, L- and P-band) and polarimetric and interferometric SAR system [1]. 
Due to a precise navigation system is E-SAR able to perform repeat-pass SAR interferometry at 
baselines of less than 10m, allowing the realization of advanced and innovative techniques like multi-
baseline Pol-InSAR, SAR tomography and differential SAR interferometry (DInSAR). A new P-band 
subsystem was built, including antenna, IF converter and front-end sections with a shifted center 
frequency to 350MHz to avoid excessive radio frequency interference. It was primarily used within the 
INDREX-II and BIOSAR [3] campaigns in support for the Earth Explorer Core Missions BIOMASS 
mission investigated by ESA. In support of the Sentinel-1 C-band program, important campaigns were 
carried out serving for agricultural parameter retrieval (AGRISAR, 2006 [4]) and for ice studies 
(ICESAR, 2007 [2]). 

Spaceborne SAR system concepts and mission design is based on the experience gathered from these 
airborne SAR experiments and from dedicated campaigns. DLR's E-SAR system is supporting these 
activities since the late 1980-ties by providing high resolution multi-frequency and multi-polarisation 
data sets to a large user community. Triggered by the scientific needs and also by the recent 
advancements in motion compensation techniques several new operating modes are now available for 



the E-SAR system on a quasi-operational basis. This paper gives an overview of these techniques and 
presents innovative application examples as well as space borne simulation results. 
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