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Natural events, and anthropogenic activities:
 Earthquakes

* Volcanoes

* Floods & Droughts

* Wildfires

» Land Use/Cover Change
» Landslide

» Ground subsidence

Interferometric Synthetic Aperture Radar (InSAR)
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Interferometric Phase
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Pre-processing Workflow Schema For Interferometric SAR
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Motivation
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* Optical satellite imagery revealed significant water volume variation at the May
Dam over the past decade, prompting investigation due to the high seismic risk of
the region and the potential consequences of dam failure for downstream lives
and properties.

* To investigate the potentials of the InSAR method to estimate deformation of the
upstream face and reveal the displacement rates of the structure of the Dam.

* The results of this study can be used to warn the relevant authorities to make
appropriate decisions and necessary measures to strengthen the dam to prevent
potential risks.
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Acquisition Dates
& Characteristics

of Sentinel-1

Dataset &
Interferograms
Formation
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Image|Abs.” Orbit-| Acquition |Temporall Perp.© |Interferogram
No. Frame Date Bas. {d)b Baseline (m)| Formation

I 8282-119 |23-Oct-2015

2 13707-118 [29-Oct-2016| 372 25 2+1
3 18957-117 [24-Oct-2017| 360 -84 2+3
+ 24382-117 |31-Oct-2018| 372 -18 3+4
3 29632-117 |26-Oct-2019|  36() 177 445
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Time-series Analysis, and The Cumulative Displacement
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Dam’s Reservoir Variation During The Time Period of 2011-202 | cet
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(Imagery sources:
Google Earth and
Copernicus Sentinel data
processed by ESA)




Correlation Between Dam’s Reservoir Water Volume Variation and Deformation Rates
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May Embankment Dam’s reservoir variation dumg the time period of
2011-2022 (Imagery sources: Google Earth and Copernicus Sentinel
data processed by ESA).




The investigations revealed that 33 sinkholes had been formed at the dam reservoir VOKSEL
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(Imagery sources:
Google Earth and
Copernicus Sentinel data
processed by ESA)




Conclusion
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 An evaluation of the effectiveness of InSAR methods for monitoring the structural

health of dams in the context of earthquake preparedness and improve emergency
response capabilities.

* The displacement rate of the dam was estimated at a linear rate of -9.5 millimeters per
year as a result of the InSAR post-processing analysis.

 However, the cumulative deformation rate of the 7-year processed SAR data (2015-
2022) for the dam'’s structure is estimated at -22.16 cm.

A seismic and disaster safety assessment of dam structures, with a focus on the

potential for InSAR methods to improve early warning systems and prevent
catastrophic failures.




Future Works
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* Processing and analyzing the Sentinel-1 SAR data on both ascending and descending
orbit pass, to obtain the vertical displacement and east-west velocity rate.

* Investigation of the correlation between deformation rates obtained by the InSAR
method and land-based measurement methods.

* Studying the relationship between the occurrence of sinkholes, groundwater level
variations, and surface deformations in the study area.
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