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Principles of InSAR

InSAR: Interferometric Synthetic Aperture Radar

• The radar is an active system, transmitting a radio wave 
from a satellite antenna and receiving a reflected wave 
from a target.

• Radar observations can be made day and night as they 
don’t rely on sunlight to operate and under any weather 
conditions.



Principles of InSAR

• The basic measurements made by SAR are the 
amplitude and the phase of the reflected wave.



What do we measure?

• We use phase difference to measure displacement.



What do we measure?

• Resolve ascending and descending geometries

Tofani et. Al., 2013



Landslides

• The majority of losses due to landslides can be avoided 
if the problem is recognised prior to each landslide 
event.

• A study in 2010 in the Paphos district by the Cyprus 
Geological Survey Department (GSD) and Scott Wilson 
Ltd, documented 1842 landslides extending over 
134km2 (Hart and Hearn, 2013). 



Methodology





Methodology

• Analysis: PS & SBAS
• PS: urban areas, linear movements

• SBAS: sparsely vegetated areas, non-linear movements 
(seasonal changes)

• Sentinel-1 images: march 2016 – March 2018

• Ascending and Descending geometries



Mean annual vertical 
velocity: mm/year



Mean annual 
horizontal velocity: 
mm/year



Controlling factors



Controlling factors



Controlling factors



Susceptibility mapping

Statistical analysis: 
Weight of Evidence 
analysis

79.6% success rate & 
78.9% prediction rate



Web-GIS platform
• Assessment of building 

damage

>15mm differential settlement, 

Damage to buildings



• Sinkhole,

11th July 2020, 
Paphos, 



Sinkhole,

11th July 2020, Paphos

Displacement was 
identified in 2015



Monitoring of the 
road network
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