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Iceland Introduction
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Example Introduction to InSAR

Amplitude1 Amplitude2

Phase1 Phase2

Image 1 (2015-07-21) Image 2 (2017-08-21)
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Example Introduction to InSAR

Geocoding

…

Fringes (2 )~ deformation contour linesπ
1 fringe = /2  2.8 cmλ ≈



Sentinel-1 IW tracks  Data



Tracks overlap – theoretical Data
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Tracks overlap – considering coherence over 1 year Data
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2015-2017 velocities Method

1) Forming the interferograms

● Data: Images from summer 2015, summer 
2016, and summer 2017

● Software: InSAR Scientific Computing 
Environment (ISCE) version 2.1.0 

● Method: single-master interferometry
● DEM: Preliminary TanDEM-X DEM with gaps 

filled with ASTER DEM

2) Estimating the 2015-2017 velocities

1.  Reference all interferograms to the same 
area to have a stack.

2.Remove the bad interferograms
3.For each pixel, extract the displacement 

value from each image of the stack to 
generate a time-series. Then use this time-
series to estimate the velocity of the pixel.
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East Iceland – LOS velocities Results

T147 T111



Central Iceland – LOS velocities Results

T118 T9



West Iceland – LOS velocities Results

T16 T155



Near-East velocities Decomposition



Near-East velocities   w/o plate-spreading   w/o GIA Decomposition

Plate spreading

GIA



Near-Up velocities Decomposition



Near-Up velocities   w/o GIA Decomposition

GIA



Geothermal utilization / Anthropogenic subsidence Focus

Hengill

Reykjanes

Vaðlaheiði

Krafla



Volcano subsidence Focus

Krisuvík

Hekla

Krafla

Askja

Torfajökull



Öræfajökull (East) Öræfajökull (Up)

Other observed deformations Focus

Tungnafellsjökull (Up) Vopnafjörður (East)



Svinafellsjökull Focus



Conclusions & Future work Conclusion

Conclusions

● Successfully observed deformation 
across Iceland over only 2 years.
● Some areas may require additional 

work to recover a better signal: 
farmland, high mountains, …

● The main previously known 
deformation signals are observed: 
GIA, plate spreading, Bárðarbunga, 
Askja, Torfajökull, geothermal fluid 
extraction, …

● But new signal are also observed: 
Fremrinámar, Vaðlaheiði, slope 
instabilities.
● More to be found. 

● Results compare well to the 
deformation observed by continuous 
GPS network.

Future work

● Use the observed deformation as an 
input for the dynamic reference 
frame?

● Use the velocity fields to improve 
deformation models (ie., glacial 
isostatic adjustment model, plate 
spreading model) as they have much 
better spatial resolution that the GPS 
networks used in previous studies.

● Use the GPS time-series to constrain 
the InSAR time-series and extract 
better average velocity fields.

● Add 2018 summer data

Summer in Iceland  
(ideal for InSAR purposes only)
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