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Differential waveform tomography for time-lapse crosswell
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CO, FLOW MONITORING BY TIME-LAPSE CROSS-WELL SEISMIC SURVEYS

Kyosuke ONISHI, Toshivumi MATSUOKA, Dai NOBUOKA, Hideki SAITO,
Hiroyuki AZUMA and Ziqiu XUE

The pilot-scale CO, sequestration experiment has been undertaken at the Minami-Nagaoka gas
and oil field, near Nagaoka, Niigata Prefecture, and we conducted time-lapse cross-well seismic
tomography to detect the spread of injected CO,. In this research, we applied a differential
analysis to cross-well seismic tomography for a more accurate monitoring. In imposing a
constrained condition that the seismic velocity always decreases by CO; injection, the flow of
CO; along the top of the aquifer was well monitored. Moreover, the calculated seismic velocity
reduction due to CO, injection quantitatively agreed to the laboratory experiment.
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