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L andslides impacting roadorridors

A Thousands of people are impacted each year by landslides

A Poorly designed roads are more prone to landslides
A Local economies are highly vulnerable to inaccessible road networks

Improved understanding on causes & correlation with physical processes requires
densespatio-temporal landslide catalogues

Google Earth

elev 1958 m eyealt 1.96 km




Landslide mapping study areas
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Detection of Landslides using Synthetic Aperture Radar

1. SAR change detectiqamplitude/intensity), INSAR (coherence) Example: Nepal
0 SAR resolution (+ coherence estimation windowy landslide spatial extent
o Thresholding
0 Separate false positives (scattering changemegip snow, EQ etc.)
- Critical failure (surface no longer preserved)

All sensitive to:

A Geometry (shadow and layover)
A Noise (snow, vegetatioprecip, atmos.)




1. Change Detection INSAR

Critical failure (surface no longer preserved)
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Detection of Landslides using Synthetic Aperture Radar

2. Pixel/feature offset tracking Example: USA
o0 Needs preserved surface features
0 SAR resolution and correlation window>-<4andslide spatial extent
- Fast moving slides (rates > % @f SAR pixel size)

All sensitive to:

A Geometry (shadow and layover)
A Noise (snow, vegetatioprecip, atmos.)




2. Feature/pixel offset tracking Needs preserved surface features
Fast moving slides Requires motion >10% of pixel size
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Pixel offsets

Y-direction X-direction Correlation

A Landslide completelgiecorrelatedafter failure
A Correlation of 0.70.8 at least needed for reliable estimates
A Orthorectificationartifacts also visible in the offset estimates



Detection of Landslides using Synthetic Aperture Radar

3. Timeseries INSAR Examples: Nepal and US
o Only sensitive to Line of Sight motion
0 SAR resolution-% landslide spatial extent
- Slow moving slides (i.e. nealiased rate)

All sensitive to:

A Geometry (shadow and layover)
A Noise (snow, vegetatioprecip, atmos.)




_ _ Regional rate maps are difficult to interpret
. Timeseries INSAR

Techniques include: PSI, PS, SBéik&eSARIC.

Radar geometry leading pixel distortion
- Layover and shadowing effects

Atmospheric noise
- Long wavelength spatially varying (>20km)
- Short spatial wavelength turbulent (<2km)
- Topography correlated (local)
- Noise more apparent away from INSAR reference

Tectonic deformation
- Interseismi¢ CoseismicPostseismicAfterslip
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How to handle Radar Geometry?

Mask out pixels that have radar distortion:
- Shadowing (Feature that does not get illuminated by the radar)
- Layover (Top of a feature is received before the base of the featt

Mask out pixels on flat terrain & slopes insensitive to the rad:
- Remove pixels for which |, - |< 5°
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How to distinct noise sources from landslide?

Local double differences cancels out longer wavelength noise signal P ETECTOR
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LOS time-series with respect to each reference ({()
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LOS time-series with respect to each reference (ﬂ()

Displacement [mm)]

Mean rate = -96.7 mm/yr (6=19 mm/yr)
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LOS time-series with respect to each reference (jf{)

Mean rate = -97.3 mm/yr (0=24.2 mm/yr) g
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Position 1 is not C2, instead of C1?




