


Flight Characteristics

P-Band (85 cm wavelength)

X-Band (3 cm wavelength)

Profiling LIDAR (3 Returns, 3 Intensities)
Collection Height:

10,000m to 12,500m MSL

11.5 km

2 views of ground
In X and P 
simultaneously
Both sides of plane
Interferometric



GeoSAR Product Characteristics

X-band P-band
DEM height accuracy

Single swath 0.5-1.2 m (Relative) 1-3 m (Relative)
Mosaic ~1.0 m (Absolute) 1-4 m (Absolute)

DEM resolution 2.5 - 5 metres 2.5 - 5 metres

Planimetric Accuracy 1 m (Relative) 2 m @ 5 km Altitude (Absolute)

< 2.5 m (Absolute) 4 m @ 10 km Altitude (Absolute)

Ground swath 12 -14 km on each side 12 -14 km on each side

Polarization VV HH and HV or VV and VH

Pixel Size 1.25 – 3m 1.25 – 5m

Multi-swath mosaicking and application of Lidar ground measurements 
results in considerable improvement over single-swath accuracy.  
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X-MAG P-MAG

Trees occupying a wetland site

Macrophytes?

Rain-forest

Water

L. trees

Wetlands



1.25m X-Band ORI (image)

1.25m P-Band ORI (image)

P-Band – radiometrically improved

Airborne GeoSAR Xand P band



Orchards and trails, 
irrigation patters, 

drainages exposed in P-
band

Capable of counting trees 
in orchards

1.25m X-band ORI

1.25m P-band ORI

1.25m X- and 
P-band Radar 

Images

Papua New Guinea

Airborne GeoSAR Xand P band



Digital Elevation Model Magnitude Images
P-band P-band

X-band

P-band

9m tree
Height

Drainage feature profile comparison 
Top-Surface (X-band) vs. Sub-Surface (P-band)Colombia, South America

Airborne GeoSAR Xand P band



Forest and land cover classification



An Example of GeoSAR Biomass Estimation

• Left: X-band magnitude, right: P-band magnitude. The area is ~25,000ha. Data 
from Papua New Guinea collection



An Example of GeoSAR Biomass Estimation

• Left: X-band - P-band interferometric height, hint, is a surrogate vegetation height. 
• Right: (R:X, G:hint, B:P) for forested areas.



An Example of GeoSAR Biomass Estimation

• Left: Multi-channel data within segments is used to produce a terrain class map (dark green is 
high-biomass forest).

• Right: Multi-channel data within segments is used to produce a quantitative biomass estimate at 
high resolution.

500 ton/ha0

(Mark L. Williams, 2009)



An Example of GeoSAR Biomass Estimation

• Left: Multi-channel data within segments is used to produce a terrain class map (dark green is 
high-biomass forest).

• Right: Multi-channel data within segments is used to produce a quantitative biomass estimate at 
high resolution.

500 ton/ha0

(Mark L. Williams, 2009)





Land cover classification for the inner Kokoda AOI derived using a variety of ground data, auxiliary data and
the 2006 GeoSAR data.
Shown in the background is the low resolution 1:250,000 land cover map from 1995 provided by Dr Julian Fox
which up until today was the best reference for land cover in the inner Kokoda AOI.

Kokoda Area Classification
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www.fugroearthdata.com

Kokoda: Supervised Classification

• Left: training and validation set, right: class map on X-band.
• Overall 97% accuracy with 6 classes using segmentation CART/GLCM methods.



PALSAR Classification 2007



PALSAR Classification 2007 and 2010


