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At Night (no lights)At Night (no lights)



Dense CloudsDense Clouds



Landslides, Volcanoes and Landslides, Volcanoes and 
WildfiresWildfires



Taiwan EarthquakeTaiwan Earthquake

Ch-Chi Earthquake 
9/20/1999
Mw 7.6 
1:47 am, local time

•severe aftershocks
•10,000 landslides
•2,400 people killed
•isolated communities
•Monsoon season

Czuchlewski et al., 2003



Dealing with DisastersDealing with Disasters
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How can we harness remote sensing 
technology to deal with disasters?
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Electromagnetic SpectrumElectromagnetic Spectrum
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Atmospheric WindowsAtmospheric Windows

Colors 
represent 
what “shines 
through”

Colors 
represent 
what’s emitted



Active vs. PassiveActive vs. Passive
Energy from the sunEnergy from batteries

WHY USE EXPENSIVE BATTERIES?
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Radar Radar & Disasters& Disasters
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Actively Sending SignalsActively Sending Signals



Surface InteractionsSurface Interactions
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Exploiting PolarimetryExploiting Polarimetry

Transmit & Receive

HH, HV, VH, VV



RadarRadar--Surface InteractionSurface Interaction
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The key parametersThe key parameters
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abstract abstract --> plain English> plain English

road

tree



plain English plain English --> abstract> abstract
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An analysis that takes the An analysis that takes the 
simple transmission and simple transmission and 

reception of microwaves, and reception of microwaves, and 
turns it into a sensitive and turns it into a sensitive and turns it into a sensitive and turns it into a sensitive and 

specific tool for examining the specific tool for examining the 
landscape.landscape.
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Czuchlewski et al., 2003



LL--BandBand
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Even Better:Even Better: Unsupervised Terrain ClassificationUnsupervised Terrain Classification
(Filtered)(Filtered)

2km
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Weissel et al., 2004



Manam Volcano Lava Manam Volcano Lava 
IdentificationIdentification

Weissel et al., 2004
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Weissel et al., 2004
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resurfacing & revegetation
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Understand and rehabilitate the Understand and rehabilitate the 
altered landscapealtered landscape
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RodeoRodeo--Chediski PhotosChediski Photos

Wilmes et al., 2002



Rodeo-Chediski 
Wildfire, Arizona, USA

2002





Lhh

Cave Creek, AZ. 
Image Visualization and Infrared Spectroscopy (IVIS) Laboratory, 

University of Pittsburgh

Lhh
Lhv
Chv

http://ivis.eps.pitt.edu/projects/fire-flood/fig2.html



Scattering Mechanism ContributionScattering Mechanism Contribution
Alpha CompositeAlpha Composite
LL--BandBand, , CC--BandBand, , PP--BandBand

GreenGreen--CyanCyan
PurplePurple
YellowYellow



Alpha Composite
L-Band, C-Band, P-Band

SARSAR--Based Burn SeverityBased Burn Severity

GreenGreen--Cyan: Cyan: intact needles, branches and trunks; potential intact needles, branches and trunks; potential 
ground fire, ground fire, low lying vegetation and trunkslow lying vegetation and trunks
Purple: needles absent, trunks and branches presentPurple: needles absent, trunks and branches present
Yellow: rough surface or lowYellow: rough surface or low--lying vegetation, no trunkslying vegetation, no trunks



Future DirectionsFuture DirectionsFuture DirectionsFuture Directions



Airplanes & UAVsAirplanes & UAVs
Flexible systems for rapid hazard mappingFlexible systems for rapid hazard mapping

NOAA



Tomographic slice generated from 
13 parallel flight tracks with a 
mutual distance of 20m.
Sensor: Experimental SAR (E-SAR) 
in L-band, operated on a Do228 
aircraft. 
http://www.cv.tu-berlin.de/forschung/sar/tomo.phtml

What is the 3What is the 3--D spatial extent of surface cover?D spatial extent of surface cover?

Animated flight over Thetford forest. 
Elevation model generated from X-
band VV polarised interferometric 
DEM. Data (C) DLR 



Current & Current & 
Nearly Launched SatellitesNearly Launched Satellites

Envisat (at right)

ALOS PALSARALOS PALSAR

RADARSAT 2

Terra SAR-X



Envisat ASAR: 3/2002Envisat ASAR: 3/2002
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http://envisat.esa.int/instruments/asar/



ALOSALOS--PALSAR: 11/2006PALSAR: 11/2006
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http://earth.esa.int/object/index.cfm?fobjectid=1657



TerraSAR X : 5/2007TerraSAR X : 5/2007
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http://www.terrasar.de/
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RadarsatRadarsat--2: Summer 20072: Summer 2007

http://www.radarsat2.info/
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