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Introduction 

An earthquake occurs when the stress built up from the movements of plate boundaries 

releases suddenly in the form of seismic waves. As the shaking and deformation can result in 

potential injuries or fatalities, obtaining accurate measurements of each event will be important for 

deformation and hazard analysis (Allen et al., 2018). With the advancement of seismic and geodetic 

observation tools like the Interferometric Synthetic Aperture Rader (InSAR), it is now easier to map 

Earth’s surface displacement that are remote with little access, as well as taking geological impact 

measurements without having to be on field. 

In this study, we will be examining the earthquake of Mw 6.0 that struck in the Petermann 

Ranges, Northern Territory of Australia at 18:14 UTC on 20 May 2016 (Figure 1). Unlike most 

seismic activities that are concentrated at tectonic plates which are colliding and/or sliding past one 

another, Petermann Ranges earthquake was detected within the continent (Wang et al., 2019). 

Fortunately given its remote location, no damage was caused.  

Here we will use InSAR data to map the coseismic deformation of the Petermann Ranges 

earthquake, we then calculate geological parameters derived from the map which finally enable us to 

create a fault geometry model and a coesismic slip model. However, due to prolonged technical 

issues, only the first step has been completed and will be covered in this report. The remaining 

sections will be an ongoing project for Professor Yosuke and I to complete outside of the UTRIP 

program. 

 

Figure 1. Location of the Mw 6.0 earthquake in the Northern Territory of Australia. 



Methodology 

Datasets 

To compare the deformation before and after the earthquake, 2 sets of deformation 

information was derived. Pre-earthquake deformation was collected on 15 December 2015 using L-

band (wavelength = 24) ALOS-2 fine model (Track 124) image. Post-earthquake data was acquired 

using the same satellite but on 14 June 2016.  

Interferometric processing 

 A shell script provided by Professor Yosuke was employed to produce the interferograms. 

The following will be a summary of the main steps used in the script: 

1. Set image to process 

a. Reference (pre-earthquake): image taken on 15 December 2015 

b. Current (post-earthquake): image taken on 14 June 2016 

2. Generate digital elevation model (DEM) files to remove topographic fringes (Takada & 

Motono, 2020) 

3. Generating first draft interferogram by calculating the offsets between the two images and 

matching it with the DEM 

4. Filtering noise  

5. Unwrapping the interferogram using SNAPHU which enables height values to be derived for 

generating deformation maps 

  



Results  

Figure 2 shows the coseismic deformation of the Petermann earthquake from the ALOS-2 

interferogram. Note that each cycle of colours (from red to green) represents 10 cm of deformation. 

At least 3 cycles of colours can be found on the NE part of the map, indicating that at least 30 cm of 

offset was detected; On the other hand, the SW and NW part of the map shows a uniform shade of 

colour, indicating that little to no change was present at these parts of the map. The two groups are 

separated by a fault line with a NW to SE trending. 

Figure 2. Wrapped interferogram 

 

Figure 3 shows the displacement of the same fault. Blue (positive) indicates that the distance 

between the surface and the satellite has shortened, while red (negative) is implying that the distance 

has lengthened (Han et al., 2022). This suggests that the ground on the NE is uplifted, and the SW 

ground has been subsided. 
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Figure 3. Displacement map 

 

 

Ongoing research 

Preliminary results reveal that the earthquake has created a NE dipping deformation that 

requires more in-depth analysis. The following steps would be to calculate the geometry of the fault, 

investigate whether it is compatible with the model we derived, and finally determine surface rupture 

and slip distribution. 
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