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➢ Loading phase: interseismic
• Plate coupling 𝛾𝛾 quantifies the behavior of a 

plate boundary
• 𝛾𝛾 = 1  locked plate interface accommodates 

convergence with seismic rupture

o If the deformation evolves through time, 
which observational period should we 
choose to recover plate coupling?
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o If the deformation evolves through time, which observational period should we choose to 
recover plate coupling?

oBy looking at different time periods, can we determine kinematic coupling? 

o The spatial extent of coupling is directly linked to future seismic hazard; does GNSS provide 
sufficient resolution to accurately recover coupling?

Scientific motivation

Practical approach:

o Geodetic study: Using GNSS and InSAR time series (Sentinel-1)  to enhance the 
spatial coverage of the GNSS network

o Geodetic inversion of slip deficit on the interface ⇒ Plate coupling of the interface
13













What period shall we study?
b.    Inter-deep-SSE (between Manawatu and Kapiti SSEs)
        Observation period: 2018 – 2022

• Impacted by shallow transient deformation
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What period shall we study?
b.    Inter-deep-SSE (between Manawatu and Kapiti SSEs)
        Observation period: 2018 – 2022

• Impacted by shallow transient deformation
• Robust estimation of the velocities over InSAR time series

c.     Inter-SSE (between every SSEs)
• Different period windows needed for every region
• Difficult to estimate velocities in regions with short-term 

SSEs using InSAR data

LOS displacement

East displacement

LOS displacement

East displacement
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InSAR data 
• InSAR time series correlated with GNSS time series converted in LOS

• InSAR can detect deep slow slip events

26Maubant et al., under review

4yr: Between deep SSEs
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InSAR data
• InSAR time series correlated with GNSS time series converted in LOS

• InSAR cannot detect the shallow slow slip events
• Small vertical displacements, orbit geometries, fault geometry

27Maubant et al., under review
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InSAR data: plate motion correction

28Maubant et al., under review

• InSAR data are converted using a block model (Wallace et al., 2010)
• Ascending track is more sensitive to horizontal displacements



InSAR data: plate motion correction

29Maubant et al., under review

• InSAR data are converted using a block model (Wallace et al., 2010)
• Descending correction are smaller because this track is more sensitive to vertical displacements

























InSAR data vs GNSS

41Maubant et al., under review

• 𝑉𝑉𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼  ∝  𝑉𝑉𝐺𝐺𝐺𝐺𝐼𝐼𝐼𝐼

• InSAR velocities calculated over 2 years 
have higher errors

• InSAR must be corrected from plate 
motion
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