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- Center of subside
Palm Springs, CA in Coachella Valle
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Hundreds of satellite images were combined to create this image ¢
horizontal ice velocities in northeast Greenland over the 2007 to 2(
months. This is an unwrapped interferogram.
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The Palm Springs, California region has subsided approximately 7 - 10 cm interferograms from around theé world. converted to more useful units like distance or velocity. This is kn
over a four year period (2007 to 2011) due to groundwater pumping in the Away from satellte=—3p> “unwrapping the interferogram.” While there are times when unwr:
Coachella Valley. interferograms is useful, the unwrapping process is computational

yields a non-unique solution, and can introduce error into the mea
which is why scientists often leave interferograms wrapped.
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Earthquake
Big Island, Hawaii, November 15, 2014 to R0OA 35

Mw = 7.8, Nepal, April 2815

Earthquake
Ms = 6.7, China, November 11, 2016

Sentinel-1A Path 87 Ti Mod The 2015 Nepal ALOS-2 Path 048 Wide Swal
i p o earthquake was 2015/02/22 - 2015/05/03

2014/11/15 - 2015/07/25 the result of thrust
faulting between earthquake near

the Indian plate to Xinjiang, China
the south and the The earthquake produced This area moved awa occurred along a
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: opposite motions, creating i . . i indi
Eurasian plate to tveg sets of fringes, the satellite, thus the I4 strlke-sllp fault. One fringe indicates mg Interferograms of strike-slip
) h moved downwards. of this region away fro earthquakes typically show
Its nortn. There are approximatg satellite by about 3 cm. “butterfly” pattern. Each
fringes, totaling ~80 cr The land south of quadrant where the land is
. either compressing or expa
The interferogram the fault moved to during the earthquake appe
incicates the land the west, while the as one lobe of the butterfly.
on the southern The movement for this) land north of the
side of the fault the land moved upwarg fault moved to the
moved up and the - There are approximate i
P 9 fringes totaling ~104 east. Total motion E
land on the upward displacement. amounted to
northern side about 12 cm at

moved down. the surface of this
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Within a period of 8 abo?t L tm detetrh \\
months, ground Sip atdep
around both Mauna

Loa and K lauea Locg
moved towards the
satellite, indicating
inflation. The centers
of Mauna Loa and

K lauea both rose by
about 12 cm.

Three fnnges indicate
motion of this region to
the satellite by about 9
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What Do We Already Know2Vhat Do We Need to Know3o0, Now What?

» Location of satellite during both passesPhase of the return signal for both » After measuring the phase for both
» Speed of light satellite passes. satellite passes, and applying any

Example of INSAR detecting Change » Local topography and atmospheric corrections, subtract the difference in
(Earthquake)

Multiple satellite passes are needed to measure changes.

conditions at time of measurement. phase to create an interferogram.

Post-deformation Different SAR satellites emit different microwave wavelengths, providing different levels of de
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3) After gggformﬂtl ! ! ! !
DaSSes Over same i SAR satellites use microwaves because they are less affected by
I - atmosphere compared to waves of other frequencies.
Visible Light
Shorter Wavelengths Longer Wavelengths

Higher Frequency Lower Frequency

1) SAR satellite emi Higher Energy Lower Energy
microwave signal (red
N 4 4) SAR satellite em|
2) Signal bounces o microwave signal (red

surface and returns

SAR satellite along _ _ .
line-of-sight path 5) Change in signa » All SAR satellites operate in the microwave band, but studyR/—
(blue line) ylelds gro . . . er deformatiofi§ gand = ~24 cm >

movement different satellites use different wavelengths: ~ rem (central wavelength)

Ee.g., ALOSS-;Z),~6)cm (e.g., Sentinel-1B), and ~3 cm Wavelength () s fom peak to peak
e.g., TerraSAR-X —

» Shorter wavelengths reveal more detail — i — i —>

» Longer wavelengths allow measurement of CBand =~6am :
larger surface deformations : :

» Vegetation and geology will affect what wavelength you sise h__3cmd -
to study the feature of interest X Band = ~3 cm
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