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Polarimetric SAR
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Analysing the polarisation state of an electromagnetic field

Highly related to —
« Geometrical shape, structure, orientation and reflecting properties,
and,

« Geophysical properties such as surface roughness and moisture
content of objects and surfaces.

Target recognition and detection of both point and distributed objects




PoliInSAR

The phase difference between two or more image data sets acquired from
similar or the same SAR separated spatially by a short distance gives
iInformation on topography and with multiple datasets, changes in
topography or height.
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AIRSAR

Polsar - C, L and P-band
Topsar - C and P- band
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Scientific Objectives
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AIRSAR data provided to >400 PI's

from 20 PacRim countries in 3 e
mISSIoNS o ol

* Forestry and vegetation A el
* Agriculture v e
» Coastal analysis o
» Geology & tectonic processes -
* Interferometry e
* Disaster management

* Urban & regional development



Define the impact of mine waste dispersions on the biodiversity
f the Fly River flood-plain ecosystem, PNG
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Mapping and inventory of mangrove and wetland vegetation
communities in tropical regions

Are radar data suitable for defining the biomass and species compaosition
of mangrove populations under threat from environmental impacts?
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Land-cover mapping, crop inventory and agricultural practices

» Kedah, Malaysia - radar’s sensitivity to
m vegetation types and density permits the
" mapping of rice paddy-fields, rubber and
“?* palm-ml plantations.

Coastal Pannay, Philippines— * %
detecting the replacement of
mangroves with aqua-culture.
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Reconstruction of the Angkorian habitat, 9-16™ century
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Reconstruction of the Angkorian habitat, 9-16™ century




ASTER coverage (Bands 2:3:1 RGB)
of wetland site adjacent to Lake
Tonle Sap, with the locations of
AIRSAR field sites discussed in

this study. These ASTER data

were collected on 10t January
2002.



Closed canopy forest trees (Top) and open

canopy forest trees with patches of
shrubland and open water (Bottom)
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Wetland classification
— super classes

BClass 1: Water

MClass 2: Flooded fields / grasslands
lass J: Macrophytes

M Class 4 Shrubland

lass &: Forest trees

Class 6: Irrigated ricefields
M Class 7: Non-stuff

C2C>C

Class distribution:
Class 1: 44.0%
Class2: 5.8%
Class 3: 12.3%
Class 4: 13.2%
Class 5: 24.3%
Class 6: 0.4%



Remote Sensing Data Acquisition: Injune

LASER

Kilometers

Aerial
Photography

CASI

QUEENSLAND

Injune Study Area

Southern Brigalow Belt
Biogeographic Region

Landsat
ETM+

AIRSAR




AIRSAR (POLSAR) data

o 4 strips of NASA JPL
AIRSAR data
acquired (12.5 x 80
km)

 Full range of forest

types.

* |Incidence angle
variation from ~ 30° to
(ES(:)().

e Fully polarimetric
— HH, VV and HV.
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Queensland
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Biomass Mapping Using Empirical
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ldentifying woody regrowth and
tree mortality

Foliage Projected Cover ALOS PALSAR L-band HH



SAR Observations of Brigalow-dominated
regrowth

a) C-band, b)L-bandand c)P-band backscatter
(HV, VV and HH In RGB) data illustrating reduced
return from Brigalow-dominated regrowth with
decreasing frequency.



SAR Observations of Brigalow-dominated
regrowth

C-band L-band P-band

et
e e
A g,

_Total Power

Reduced return from Brigalow-dominated
regrowth with decreasing frequency

Areas of Brigalow particularly prominent
(red) in Total Power image (C-band in red) =



Woody regrowth mapping using AIRSAR and
JERS-1 SAR

2000 AIRSAR Classification of Map of woody
(C-, L- and P- band Woody regrowth 1995 JERS-1 SAR Regrowth (mainly
Total Power in RGB)  Using L-band HH and with 1995 Landsat FPC Brigalow; orange),

2000 FPC (in R) Non-forest (blue)

And forest (green)



Comparisons with Queensland Statewide Land
Cover and Trees (SLATS) datasets

| | Non forest

1050 1 2 3Kiometers

AIRSAR L HH/ JERS 1 SAR
SLATS Time-series FPC (4 dates)/FPC



West Alligator
Mangroves

Species/
Community
Differentiation

IERS-1 SAR allows

S A Ty ALy g ;ome differentiation of
AIRSAR ZUDD Lbaﬂd (Slgmaﬂ) = _ nangrove zones.

'\.I."| J.

difference in main
~ommunities can occur

nconsistencies in
slassification

J'ERS 1 SAR LHH (Slgmaﬂ) CASI (ban;:ls 14,9,1) ) DEM (tree height)



GeoSAR
GeoSAR Components

* Two P-band antennas

e 20m /7 40m dual baseline

e Two X-band antennas

» Antenna Positioning Measurement Unit



Flight Characteristics

J X-Band (3 cm wavelength)

Collection Height: . P-Band (85 cm wavelength)

10,000m to 12,500m MSL === Profiling LIDAR (3 Returns, 3 Intensities)

2 views of ground

In X and P
e simultaneously
QY Both sides of plane

Interferometric



GeoSAR Product Characteristics

X-band P-band
DEM height accuracy
Single swath 0.5-1.2m (Relative) 1-3m (Relative)
Mosaic |  ~1.Om  (Absolute) | 1-4m  (Absolte)
DEM resolution 2.5 - 5 metres 2.5 - 5 metres

Planimetric Accuracy

1 m (Relative)

< 2.5 m (Absolute)

2 m @ 5 km Altitude (Absolute)
4 m @ 10 km Altitude (Absolute)

Ground swath

12 -14 km on each side

12 -14 km on each side

Polarization

A%

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.



Four Standard Products of GeoSAR
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3m X-band DEM
(and 5m P-band DEM)




9/: EEEE
-{ ¥-band DEM
415 -525

[ A
-}'_. P-band DEM
i Mz-s27
71| 384-n2

7 357 - 387
o 307 - 357
2 181 - 307 175-304 1
N N .
2.0 km 2.0 km

X-band P-band

Shaded relief models of X
and P-band DEMs — Andean

foothills, Colombia
HGC

ght m

=

Hei



GeoSAR DEMs - suppression of vegetation




Airborne GeoSAR Xand P band
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Airborne GeoSAR Xand P band

eﬁzically |




Airborne GeoSAR Xand P band

1.25m X- and
P-band Radar

Orchgmégf%?‘trails,

Irrigation patters,
drainages exposed in P-
band

Capable of counting trees
In orchards

Papua New Guinea




Airborne GeoSAR Xand P band

P-Band Magnitude
Image (5m)
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Air stip and associated man-made fééurs, Coldmbia, South America
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Airborne GeoSAR Xand P band
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Colombia, 2006

Radar colorized
though image
processing of band
combinations
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H
AIRSAR MULTI-
BAND DATA



All-bands subset analysis
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3D model of AIRSAR bg
Phh/Lped/Cvv (RGB),
on TOPSAR DEM
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