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3. AREA OF INTEREST AND IMAGE COVERAGE 

The area of interest is located in the Surat Basin, where specific areas given by Australia Pacific LNG are 

studied. Figure 1 shows the processed AOI that has a total of 9,320 km2. 

 

 

Figure 1: Areas of interest (9,320 km²). 

 

The employed image dataset includes five Radarsat-2 ascending frames. Each frame covers approximately 

150 km x 150 km. Figure 2 shows those frames along with the Australia Pacific LNG AOI. The frame labels 

correspond to the SBC frame labelling where a total of five Radarsat-2 frames are considered. 

As seen, the four frames are grouped into two consecutive ascending frames, as they belong to the same 

track. In general terms, a track represents a long strip of data composed of several frames which are 

sequentially acquired so it can be considered that each track represents a satellite pass (or equivalently, a 

date of measurement). In order to ensure track continuity, frames belonging to the same track present 

some overlapping. 

Similarly, in order to ensure global coverage, tracks have a small area of overlap between them (even 

though they have been acquired on different dates). 
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5.1. GLOBAL ANALYSIS OF THE RESULTS 

Figure 12 shows the mean displacement rate in millimetres per year calculated for the Australia Pacific LNG 

areas of interest included in this delivery. A total of 3,805,566 measurement points are presented, 

reporting an average density of approximately 408 PS/km2. 

 

Figure 12: General view of mean displacement map of the Australia Pacific LNG AOI. 
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Figure 13: Mean displacement rate map of the AOI, locating the identified motion areas labelled from A to 

H. 
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5.2.1. Area A 

 

Figure 14 presents the mean displacement rate of the motion Area A, located at the northwest corner of 

the area of interest. Two subsidence areas can be mainly distinguished among it. Figure 15 and Figure 16 

show the motion time series of a representative point at each area, reaching more than 40 mm with an 

approximated mean annual velocity of 16mm/year. 

 

Figure 14 : Location and spatial extent of motion area A affected by ground motion. 
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Figure 15 : Detailed time series TS-A1 from area A showing subsidence pattern. 

 

 

 

Figure 16 : Detailed time series TS-A2 from area A showing subsidence pattern reaching more than 40 mm 

of accumulated displacement. 
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5.2.2. Area B 

 

Figure 17 presents the mean displacement rate of the motion Area B at the northwest section of the 

Australia Pacific LNG tenements, in The Spring Gully and Durham Ranch well areas. Figure 18 shows the 

distribution of Durham Ranch and Spring gully wells in the area B. In more detail, Figure 19 highlights two 

areas of subsidence motion in the Spring gully area.  

Time series TS-B1 (between Spring gully #100 and Spring gully #19 wells)  

Figure 20, and TS-B2 (between Spring gully #9 and Spring gully #19 wells).  

Figure 21, show subsidence. Average mean velocity in TS-B1 corresponds to 16.70 mm/yr, and 10 mm/yr in 

the case of TS-B2. 

Figure 17 : Mean displacement rate map of motion area B. 
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Figure 18 : Spring gully and Durham Ranch well location and mean displacement rate map. 

 

Figure 19 : Detail of Spring gully wells area and mean displacement rate map.  
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Figure 20 : Detailed time series TS-B1 from area B showing subsidence pattern between well #100 and well 

#19. 

 

 

 

Figure 21 : Detailed time series TS-B2 from area B showing subsidence pattern between well #19 and well 

#9. 



 

15/05/2015 AI_ORIGIN_D2_REPORT_20150430_011.pdf 25/36 

InSAR ground displacement monitoring on the Surat Basin  

5.2.3. Area C 

 

Figure 22 shows the mean displacement rate of the motion Area C located in the middle of the Australia 

Pacific LNG lease. The most significant subsidence spot is present at the northeast of the area. TS-C1 and 

TS-C2 time series, in Figure 23 and Figure 24 respectively, illustrate the subsidence pattern located in that 

spot. 

 

  

Figure 22 : Mean displacement rate map of motion area C. 
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Figure 23 : Detailed time series TS-C1 from area C showing subsidence annual rate of about 15mm/yr. 

 

 

Figure 24 : Detailed time series TS-C2 from area C reaching more than 2 cm of accumulated motion along 

the whole period of study. 
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5.2.4. Area D 

 

Figure 25 shows the mean displacement rate map of motion area D where a subsidence spot is well 

distinguished. Figure 26 represents the time series TS-D1, corresponding to a point located in the maximum 

subsidence area. This shows a linear deformation trend during the whole period of study with an annual 

mean displacement of 15.2 mm/yr.  

 

Figure 25 : Location and spatial extent of motion area D showing subsidence pattern detected. 

 

Figure 26 : Detailed time series TS-D1 from area C. 
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5.2.5. Area E 

 

Figure 27 shows the mean displacement rate map of motion Area E which is characterized by two main 

spots presenting subsidence. Northern area is the most extensive one. Measurements indicate a range of 

movements between 7 to more than 12.5 mm/yr. Figure 28 and Figure 29 show the time series of a 

representative point at each area, TS-E1 and TS-E2 respectively. 

 

 

Figure 27 : Mean displacement rate map of motion area E located south of Area D showing subsidence area 

over a well zone.  
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Figure 28 : Detailed time series TS-E1. 

 

 

 

Figure 29 : Detailed time series TS-E2. 
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5.2.6. Area F 

 

Figure 30 shows the mean displacement rate map of motion area F. There, it is observed a significant 

extension of subsidence, located at the northeast corner. In general, measurement points indicate 

subsidence annual rates of about 7 to 10 mm/yr. Nevertheless, three subareas reaching more than 16 

mm/yr are detected. TS-F1 and TS-F2, in figures Figure 31 Figure 32, illustrate the temporal series of a 

relevant point for two of these subareas. A general linear displacement trend is observed. 

 

 

Figure 30 : Mean displacement rate map of motion area F showing a large subsidence area. 
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Figure 31 : Detailed time series TS-F1 from area F. 

 

 

 

Figure 32 : Detailed time series TS-F2 from area F. 
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5.2.7. Area G 

 

Figure 33 presents the mean displacement rate map of motion area G, the Talinga well sector. This area is 

characterized by presenting a general subsidence trend partially extended over the entire area. Mean 

displacement rate of these points are about 7 to 10 mm/yr. also some spots of ground motion reaching 16 

mm/yr are detected. These spots are mainly located at the east part of the area shown.  

Two examples of time series are presented in figures Figure 34 Figure 35. TS-G1 is located close to 

monitoring bores and tiltmeters of Talinga area, while TS-G2 is located close to Talinga 81 well. 

 

Figure 33 : Mean displacement rate map of motion area G, located at the Talinga well area.  
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Figure 34 : Detailed time series TS-G1 from area G. 

 

 

Figure 35 : Detailed time series TS-G2 from area G. 
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5.2.8. Area H 

 

Figure 36 presents the mean displacement rate map of motion area H, located to the north of Talinga well 

sector. There, a subsidence bowl is identified. Figure 37 and Figure 38 show the time series for a pair of 

representative points, TS-H1 and TS-H2 respectively. 

 

 

Figure 36 : Mean displacement rate map of motion area H, located to the north of the Talinga sector.  
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Figure 37 : Detailed time series TS-H1 from area H showing subsidence pattern in a linear surface feature.  

 

 

Figure 38 : Detailed time series TS-H2 from area H. 
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6. CONCLUSIONS 

 

GlobalSARTM methodology has been applied to a stack of 135 Radarsat-2 Extended Wide Swath images over 

the QCLNG Area of Interest, covering the period from July 2012 to December 2014. The number of 

measurements points obtained is of 3,805,566, which represents a density of 408 PS/Km2. Low density 

areas are mainly composed of vegetated and cultivated fields. 

The mean displacement rate and the temporal series for each measurement point have been generated. 

The AOI presents a general stable behaviour. Nevertheless some subsidence areas have been identified and 

described, some of them reaching a magnitude higher than 16 mm/y. 

Further analysis is recommended to understand the origin of the ground motion. The analysis of the 

correlation of the time series of motion with the ground works information jointly with the knowledge of 

the ground geology can help to determine the nature of the detected displacements. 
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Appendix H: Tiltmeter Timeseries Plots 
 

  






