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What can we learn from the pattern of subsidence above the
Groningen gas field?

A study of the sensitivity of the subsidence to the subsurface structure and deformation processes
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DeepNL 'Subsidence’ project Sensitivity study

Since the start of gas production in the early 1960s in the Groningen area, considerable surface In order to determine which structures and deformation processes
subsidence has occurred above the gas field (Figure 1a). This subsidence has mostly been caused by could contribute to detectable subsidence expression, we will
pressure depletion and compaction of the reservoir. However, the exact mechanism and distribution of perform a sensitivity study. We plan to create synthetic forward
compaction is not known (Van Thienen-Visser & Fokker, 2017). Subsurface structures and other (finite element) models of the multiple complexities. The method is
deformation processes can alter the subsidence signal from compaction and generate additional similar to the more limited study on the Ameland gas field by
subsidence signals (Figure 1). The DeepNL '‘Subsidence’ project aims to identify the drivers of Marketos et al. (2015), where the influence of salt flow on the
subsidence and forecast future subsidence. The team plans to use data assimilation to combine geodetic subsidence evolution was tested (Figure 4).

time series (INSAR, GNSS) of surface displacement with geomechanical models.
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Figure 1: Surface displacement estimates for 1992-2011 based on satellite (InSAR) measurements (a) and the amplitude Figure 4: Subsidence modelled above the Ameland gas field using a
of their spatial gradient (b), showing the spatial variability (compartmentalisation) of deformation (Hanssen et al., 2015). finite element model of the subsurface (Marketos et al., 2015).
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oa Slochteren sandstone is the reservoir rock. Note the strong spatial Visser & Breunese, 2015) and a perspective view of porosity distribution as
* Complexity could lead to overfitting  yariability in thickness of the strata, especially for the Zechstein salt modelled by the NAM for the southwestern part of the Groningen field (b)
(Occam’s razor) caprock. (after Bourne et al, 2014). (after Visser & Solano Viota, 2017).
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