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Perpendicular baseline 
MATTERS!
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How high is Toro Peak?



deformation and topography







Lyons and Sandwell, JGR, 2003
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Need for Precise Orbits
1. proper focus

2. transform from geographic radar coordinates

3. image alignment

4. flattening interferogram

Brute force algorithm given precise orbit subroutine
pick target point
fly satellite along orbit and identify point of closest approach

(This is inefficient but computers are fast so don�t waste time coding.)



Batch processing for time series 



Kilauea Kilauea

[Rosen et al., JGR, 1996]

L-band vs. C-band

improved coherence

lower fringe rate =
lower range precision?,
easier phase unwrapping

ionospheric delay 16x worse at L-band



COSMO-SkyMed 
interferogram using data 
from 19 February 2009 
and 9 April 2009. 
Perpendicular baseline is 
480 m, and the 
satellite�s right-looking 
angle is 37 degrees. The 
large green square 
represents the Mw 6.3 
main shock, smaller 
green squares represent 
the Mw > 5 aftershocks, 
the yellow line marks the 
observed co-seismic 
surface breaks and the 
black triangles represent 
GPS stations used for 
SAR validation.

http://www.esa.int/esaEO/SE
M4PJ9NJTF_index_1.html
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C-band
6 cm
ERS-1/2
Radarsat-1/2
Envisat
Sentinel

Envisat interferogram 
interpretation by Italy�s Istituto 
Nazionale di Geofisica e 
Vulcanologia (INGV). The large 
green square represents the Mw 
6.3 main shock, the smaller 
green squares represent the Mw 
> 5 aftershocks and the black 
triangles represent GPS stations 
used for SAR validation. The 
yellow line east of L�Aquila shows 
the location of a ~4 km–long 
alignment of co-seismic surface 
breaks observed in the field by 
INGV researchers. This alignment 
corresponds to a northwest -
southeast strip where the spatial 
fringe rate seems to exceed the 
limit for interferometric 
correlation. This may indicate 
that the fault dislocation reached, 
or was very close to, the surface 
along this line. The observed 
pattern of ground displacement is 
in very good agreement with the 
earthquake source mechanism 
(the �beach ball�), confirming 
that the earthquake source is a 
normal fault striking 144 degrees 
(clockwise from north), and 
dipping to the southwest.
http://www.esa.int/esaEO/SEM4PJ9N
JTF_index_1.html



ABYSS Site Visit, May 2, 2002 02-0189-Smith1-24

ABYSS - Altimetric Bathymetry from Surface Slopes

ALOS-1

On April 6, 2009 (UTC), magnitude 6.3 
earthquake occurred in central Italy. The Japan 
Aerospace Exploration Agency (JAXA) 
performed an emergency observation on April 
22, 2009 using the Phased Array Type L-band 
Synthetic Aperture Radar (PALSAR) installed on 
the Advanced Land Observing Satellite (ALOS) 
to determine the state of damage caused by the 
earthquakes. In this report, we conducted 
differential interferometric SAR (DInSAR) 
analysis to detect crustal deformation using the 
data acquired on April 22, 2009 and July 20, 
2008

http://www.eorc.jaxa.jp/ALOS/en/img_up/dis_itali
a_eq_090423.htm
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