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1. INTRODUCTION 
 
Nowadays, GNSS-R techniques are being used in many remote sensing applications, as altimetry and sea state retrievals over 
the ocean [1-4], soil moisture retrievals over the land [5-6], and ice age or altimetry retrievals over the ice [7]. This work 
describes how this technique can be used to perform surface topography measurements over land.   
 

2. THEORETICAL ASPECTS 
 
The GPS Interference Pattern (IP) Technique [8] has been applied to soil moisture retrievals. Actually, since the GPS IP 
Technique is sensitive to phase differences, they are sensitive to topography as well. The principle is based on the idea of a 
mobile transmitter and a static receiver, whose positions are perfectly known. The signals sent by the transmitter, in this case 
a GPS satellite, are measured by a GPS receiver located at certain height over the surface whose antenna is pointing to the 
horizon and measures the interference between the direct and the reflected signals over the surface. A topography map can 
then be computed after the passage of several satellites on different orbits. The theoretical background is first described.  
 

3. EXPERIMENTAL RESULTS 
 
Secondly, the data from a field experiment carried out in Palau d’Anglesola (Lleida, Spain) [8] (fig. 1) from February to 
October 2008, has been used to derive the gentle topography of the field, in which a side is higher than the other so that water 
falls from the source point in one side to the other side where the excess water is collected. 
 

 
Figure 1. The IP-GPS-R measuring at  

Palau  d’Anglesola, Lleida (Spain).  
 
 

4. CONCLUSIONS 
 
The topographic results achieved will be compared to real topographic profiles of the field, extracting conclusions about the 
use of the Interference Pattern technique to retrieve topographic profiles. Furthermore, a study of the effect of the variables 
influencing the retrieval will be presented. Topographic maps will be correlated with the soil moisture maps obtained during 
the same field campaign [8], proving that –as expected– the lower parts corresponds to the higher soil moisture values. 
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