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/ March-April 2019 intense record rainfall ovem
almost the whole Iran;
Flash floods and thousands of slope failures
causing fatalities and damages;
Landslide collapse in Hoseynabad-e Kalpush
village (north-east Iran);

KHundreds of houses damaged or destroyed. /
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What happened?

N

Any before activities?
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Possible drivers?

/ Optical data, \

Optical data SAR data weathgr satellite
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Remote Sensing Data

Envisat, Sentinel-1, Landsat-8, PlanetScope, *CHIRPS precipitation dataset

*Climate Hazards Group InfraRed Precipitation with

Station data
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Remote Sensing Data

Envisat, Sentinel-1, Landsat-8, PlanetScope, *CHIRPS precipitation dataset

*Climate Hazards Group InfraRed Precipitation with
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External Factors

Reservoir water elevation extraction from _ .
time series of Landsat-8 and PlanetScope | Reservoir water elevation
images combined with SRTM
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Co-failure ground displacement

PlanetScope (3m resolution) time series
11.2018-06.2019
Deep-seated landslide failure;

Rupture scarp on the top and deposited
mass on the bottom;

Horizontal offset higher than 40m on the
upper part;

Up to 8 m on the lower part.

GFZ @ Leibniz -
—_— v (2 ) «0(7‘- Universitt M.Vassileva et al.

10/11/2018 - 05/04/2019

FRINGE 2023

UNIVERSITY OF LEEDS

10/11/2018 17/04/2019

Eesa

horizontal disp. (m)

w

—— \
PoTSDAM 109:4 | Hannover



FRINGE 2023 N @esa

UNIVERSITY OF LEEDS

Pre-failure ground displacement
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Pre-failure ground displacement
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Sentinel-1 dataset 10.2014-03.2019 L0

Predominant horizontal east-west 0
oriented component; 1
Up to 30 cm of horizontal shift in 4 -20
and a half years; .

Few cm of vertical downward motion.
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Horizontal component
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Horizontal component
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Horizontal component
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Vertical component

4 = Small main linear trend;
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Small main linear trend;

Seasonal component that correlates yearly and
in-phase with the monthly cumulative
precipitation

Cross Wavelet Transform
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Small main linear trend;

Seasonal component that correlates yearly and
in-phase with the monthly cumulative
precipitation
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Swelling and shrinkage of the shallower soil
layer due to seasonal soil moisture change.
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From relict to a slow-moving landslide:

An relict landslide was reactivated due to water impoundment. Results shows that in this first
stage, the landslide kinematics was mainly controlled by the dam water level changes.

water level
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/Triggers for the 2019 landslide failure \
e Exceptional precipitation infiltration;
e Slope geomechanical degradation due to 4.5 years prefailure slow motion;
e Changes of the hydraulic conditions of the slope due to the water reservoir;
e Further groundwater increase due to the reservoir water level rise following

K the exceptional precipitation period /

esa
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General conclusions

Rainfall and anthropogenic factors needs to be considered together in
landslide interpretation;

Multi-sensor and multi-variable satellite observation approach provides
better interpretation of landslides kinematics and driving forces;

Time-series extraction strategies can impact landslide interpretation.
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