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Introduction

Presentation will discuss:

ÁWhat is a feasibility assessment? What factors do we need to consider to 

decide if InSAR is suitable?

ÁApplication to a Terrafirma Case Studie: Liege in Belgium
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PSI

Persistent Scatterer InSAR (PSI): 

ÅUtilises more than 30 SAR images acquired as far back as 1992

ÅDetection of Persistent Scatterers e.g. buildings, bridges and other structures

ÅHeight of PS calculated at each image benchmark

ÅHistorical motion revealed and time series of motion produced
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Capabilities & Limitations

Capabilities:
Å Unique ground motion information service

Å Remotely map historical ground and structure motion (archive images from 1992)

Å Monitor ground and structure motion (programme SAR images)

Å Millimetric precision (as shown during the Terrafirma validation)

Å Wide-area results (up to 100km x 100km)

Å Dense PS networks (over 400 PS/km2 in urban areas)

Å PS motion history (individual time series)

Å Global Coverage

Å Virtual GPS network (higher density and better in vertical domain)

Constraints/Limitations:
Å Location specific (best suited to urban and semi-urban areas)

Å Data quantity (at least 15 SAR images, more data = more precise)

Å Temporal distribution of data (even, frequent  distribution of SAR imagery)

Å Motion magnitude (motions ranging from mm to 10cm/year)

Å PS point locations (location serendipitous)

Å Non-linear motion (significantly non-linear ground motion may not be captured)
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Opportunities for input into the following markets:

ÅCivil Engineering

ÅEnvironment & Geohazards

ÅOil, Gas & Mining

ÅUtilities & Telecommunication

ÅLegal

ÅMedia

Diverse range of applications:

ÅUrban stability, tunnel settlement

ÅFlood risk and mitigation (dams, levees, dykes, embankments etc.)

ÅVolcanic and seismic events, landslides

ÅOil / gas reservoir stability, Mine subsidence and gas storage

ÅAsset management

Market Sectors and Applications
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Feasibility assessments

ÅFeasibility assessments:

ÅEstablish which InSAR technique is most applicable

ÅEstablish if it meets its users needs

ÅKey questions for PSI feasibility

ÅMotion Direction

ÅTopography

ÅGroundcover

ÅClimate  

ÅMotion Magnitude 

ÅMotion Spatial Extent

ÅData Availability
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Motion Direction
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Topography

ÅSAR image distortion

ÅLayover

ÅForeshortening

ÅShadow

DEMôs are used to assess the 

topography and decide which 

pass is most suitable (if any).
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Ground cover and Land use

ÅInSAR only works under coherent conditions 

ÅDifferent InSAR techniques may be better suited to different applications

ÅPSI ïcertain PS density required for technique to work
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Climate

ÅWater vapour distribution in the atmosphere can interfere with the phase signal ïtry to 

remove this in PSI, but canôt always as it is dependant on the number of images and 

the PS density

ÅCertain types of snow and ice cover can interfere the phase signal ïremove these 

SAR images

ÅFlooding, snow melt, surface water can cause coherence to be lost
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Motion Magnitude

ÅNeed to consider the revisit time of the satellite and the radar wavelength

ÅMagnitude of motion need to be consider ïwill PSI pick it up?

ÅPSI motion > 10 cm per year cannot be measured (C-band)

ÅPSI can detect motion rates in the order of millimetres per year

SAR 
frequency 

band 
(satellites)

Minimum 
revisit time 

(days)

Motion measured in 
one fringe cycle (mm)

Typical minimum detectable movement Typical maximum detectable movement

DifSAR 
(mm)

PSI
(mm/year)

Artificial 
Reflector InSAR 

(mm)
DifSAR (mm)

PSI
(mm/year)

Artificial Reflector InSAR (mm)

X-Band
(Terrasar-X)

11 15 3 < 1 < 1 100+ 250 8

C-Band
(Envisat and  

ERS)
35 28 5 1-2 1-2 100+ 140 14

C-Band
(Radarsat-1 

and  
Radarsat-2)

24 28 5 1-2 1-2 100+ 210 14

L-Band (ALOS) 46 115 20 N/A N/A 100+ N/A N/A
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Motion Spatial Extent

ÅThe satelliteôs spatial resolution needs to be considered as motion extent may be too 

small to be detected.

DEAD SEA SINK HOLES HOLBECK
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Data Availability
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Typical PS

ÅBuildings

ÅBridges

ÅPylons

ÅDams and Dykes

ÅRocky outcrops

Sourced from LEGMA

Sourced from Royal Belgium Institute 

of Natural Sciences
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Factors that affect the presence of a PS (1)

Á Orientation of the target
Á If not in LOS of satellite, the PS feature will not be picked up

Á Reflectivity of the target
Á If not bright compared to surroundings then will not be selected as a PS

Á This can be a combination of orientation of the target and ground cover
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Factors that affect the presence of a PS (2)

Á Temporal persistence of the target
Á If want to look at something that has only been present since 1997, then PSI processing 1992 to 

2000 will not include it as a persistent scatterer
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Why was the site chosen?

USER: Belgium Geological Survey

ÅCity is a former mining site

ÅMine collapse and flooding due to a rising water table.

ÅUplift and subsidence is common

ÅRunning through the former mining area is an underground 

high speed train tunnel

ÅSouthern Liege is a karst area with sink holes and surface 

collapse. Building damage has led to changes to the law.

Case Study: Liege, Belgium (1)
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Case Study: Liege, Belgium (2)

Feasibility assessment
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Case Study: Liege, Belgium (3)

Topography


