Time-lapse changes within Groningen gas field
caused by reservoir compaction
and distant borehole drilling
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Seismic monitoring at reservoir level
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Train signal spectrograms
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Velocity structure from train signal deconvolution
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Travel time reduction by compaction is small
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Travel time reduction less than 40 + 10 us per 5-month period
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Much smaller than values from literature!



Travel time reduction by elevation gas-water contact

Depth (m)

Sandstone

4000 6000
P velocity (m/s)

EGU2020-3567

15
145+

)
SN

1 I I

T I T

13.5 4

Travel time (ms)

Geophone 8 - 10
(o]
= N s
N u w
| | |
|

11.5 +[ Travel time (Train Ste-Lop)

T Travel time (Train Lop-Ste)
11 + | | | | | | | | \ \ |

I I I [ I | I I I I I

Jan/2015 Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Mid July — August: up to 0.8 ms travel time decrease



Gas-water contact elevated caused by pore pressure
changes due to drilling at 4.5 km(!) distance.
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Pore pressure changes take nearly 4 days
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