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Overview 
 
GeoSAR is an airborne, dual-frequency Interferometric Synthetic Aperture Radar (IFSAR) system built to deliver 
precision topographic and land-surface information in regions where near-permanent cloud cover, other atmospheric 
obscurants and large expanses of dense, inaccessible vegetation preclude the use of conventional remote sensing and 
mapping systems.  It is currently the only IFSAR in the world to acquire single-pass interferometry simultaneously in 
X-band (3 cm wavelength) and P-band (85 cm wavelength) across 10-12 km wide swaths on both sides of the aircraft 
at the same time.  Being a single-pass system, GeoSAR avoids problems of repeat-pass processing including 
temporal decorrelation (due to scene changes between passes), atmospheric distortion (wavelength independent), and 
extremely difficult motion compensation and calibration issues. Left-right look angles on each side of the aircraft 
combined with the data mosaicking process mitigates radar shadow and layover.   Data are collected from a 
Gulfstream 2 jet at an altitude of 33,000 to 39,000 feet MSL along flight-lines up to 1200 km in length with a data 
rate of 1 GB per second. 
 
GeoSAR’s unique combination of the short wavelength X-band with the longer wavelength P-band enables the 
system to map above, through, and below the vegetation canopy providing sharp detail of structures and landforms 
hidden in densely vegetated areas.  Standard GeoSAR deliverables include the X- and P-band DEMs, and X- and P-
band ortho-rectified radar reflectance (intensity) maps.  The DEMs have a height accuracy of better than 1 m for X-
band and 1-4 m for P-band, depending on local slope and density of foliage, at a spatial resolution of 2.5 - 5 m, 
depending on flying altitude.  All products can be viewed and processed using standard image processing and GIS 
software. 

 
 
Co-mounted with GeoSAR is a LIDAR profiler that collects a profile point with a vertical accuracy of 30 cm 
absolute from a 3 m spot size on the ground every 2.2 cm (@425 knots) through any small gap in the cloud cover 
along the nadir track to provide a wealth of control information on the ground to assist in improving the vertical 
accuracy of the radar DEM's and mosaicked products.  Importantly, the LIDAR data reduces/eliminates the need for 
ground control in remote, inaccessible or inhospitable areas.  Multiple-return LIDAR data are correlated with both 
the canopy surface data from the X-band and the data from the foliage-penetrating capability of P-band, the latter 
improving the bare-earth DEM capabilities of the system.  Forest height and potentially forest biomass can be 
determined from the LIDAR data and correlated with the radar intensity data to model forest parameters. 
 
GeoSAR is a descendant of the NASA-JPL SRTM and AIRSAR instruments, the latter system being so successful in 
collecting polarimetric and interferometric radar data for a host of international investigators in Asia-Pacific 
countries during 1996 and 2000.  Current plans are to deploy GeoSAR to the same region in late 2006-early 2007 to 
provide more up-to-date geospatial and geophysical information.  Significant applications of the data are in the fields 
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Fig. 1: Each X-band and P-band antenna
looks at each point on the ground for a
total of four looks on each side of the
aircraft.  Flight lines are overlapped to
provide coverage of the space directly
beneath the aircraft.  As a result, some
points on the ground are covered eight
times 
 



of topography, forestry, agriculture, urban development, coastal management, water resource protection and 
management, disaster response and recovery, geology and archaeology.  
 

 
 

 
 
Fig. 2: X-band VV-polarization (Top) and P-band HH-polarization (Bottom) images of agricultural land, Colombia.  X-band 
provides a first contact response to grasslands and trees whilst P-band highlights dielectric and texture variations within 
the paddocks, increased definition of paddock boundaries and clearer discrimination between urban and agriculture. 
 

      
 
Fig. 3: Comparison between X-band DEM (Left) and P-band DEM (Right), demonstrate the vegetation-penetration 
capabilities of the P-band signals and a DEM that is more aligned with actual ground elevations. 
 

      
 
Fig. 4: Perspective images of X-band radar reflectance data over X-band DEM (Left) and P-band reflectance data over P-
band DEM (Right) in heavily vegetated terrain, Colombia.  Dissected landscape and below-canopy flooding are best 
revealed in P-band. 


