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Introduction

▶ Changes in pore pressure, whether through a decrease caused by oil and gas
extraction or an increase from water or gas injection into the reservoir, alter
the effective stress on the rock framework. This adjustment in stress can re-
sult in the compaction of the reservoir, which translates to the earth’s sur-
face as a loss in elevation (subsidence) or a gain in elevation (uplift).

▶ The objective of this study is to evaluate the temporal dynamics of reservior
in the region using InSAR.

Study Area

▶ The Karamay oilfield in northwestern China lies within a foreland basin and
features complex glutenite reservoirs with low porosity and permeability. To
enhance oil recovery, techniques like water flooding and pressure injection are
employed. While effective, these methods modify subsurface stress and often
cause surface deformation, especially uplift (Yang et al., 2019).

Figure 1: Map of Study Area (Adopted from Aimaiti et al., 2017)

Dataset

▶ Sentinel-1 Dataset
▶ Ascending: 2017 -2025; 245 acquisitions; 605 interferograms
▶ Descending: 2017-2018; 40 acquisitions; 136 interferograms

Figure 2: Ascending track interferogram network

Figure 3: Descending track interferogram network

Methods

▶ The small baseline subset (SBAS)
method is used to process the
Sentinel-1 SAR dataset from to
obtain deformation velocities and
deformation time series in line-of-
sight direction. This was achieved
using the Miami InSAR time-
series (MintPy) software.

▶ The vertical and horizontal defor-
mation components are obtained
by combining ascending and de-
scending line-of-sight observa-
tions, assuming that the horizon-
tal component is oriented toward
the pumping wells.

Figure 4: Flow chart of methodology

Results

Figure 5: Displacement rate between 2017-2019 (uplift is represented in red colour)

Figure 6: Displacement rate between 2017-2015 (uplift is represented in red colour)

Results Cont.

Figure 7: Timeseries of Deformation at a point(blue triangle in Fig 5 and 6)

▶▶ The deformation pattern undergoes significant changes between 2017 and
2025. Significant changes in the deformation pattern are revealed during the
period from 2017 to 2025, from maximum of 8 cm/yr between 2017-2019 to

3.9 cm/yr in 2025.
▶ A clear shift (from area B to D) in the deformation pattern is evident
throughout the 2017 - 2025 period possibly due to compaction stabilization

or change in reservoir management strategy.

Decomposition of Velocities

Figure 8: Vertical and Horizontal velocities from Ascending and Descending (2017-2018 Decomposition)

Future Outlook

▶ Geomechanical modeling and inversion of reservoir parameters.
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