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Abstract: Time-lapse seismic surveys make repeated seismic surveys at different stages of oil production of a hydrocarbon
reservoir to monitor changes in reservoir like fluid saturation. Since the repeatable surface seismic measurements can
identify fluid types and map fluid saturations, oil and gas companies can make much more informed decision during
not only production but also drilling and development. If time-lapse seismic surveys compare 3D seismic surveys, the
time-lapse surveys are widely called as 4D seismic. A meaningful time-lapse interpretation is based on the repeatability
of seismic surveys, which mainly depends on improved positioning and reduced noise (if surveys were designed properly
through a feasibility study). The time-lapse interpretation can help oil and gas companies to maximize oil and gas
recovery. This paper discusses about time-lapse seismic surveys mainly focused on feasibility, repeatability, data processing
and interpretation.
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Fig. 1. A flow chart of time-lapse seismic.
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Fig. 2. A comparison between (a) conventional- and (b) 4D-
streamer steering devices. The 4D device is a Q-Fin streamer
steering device from WesternGeco designed for reliable and
repeatable cable positioning (Aronsen et al., 2004).
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Fig. 3. 4D simultaneous inversion results by Aarre et al. (2007).
Red and yellow colors mean an increase in acoustic impedance due
to pore pressure decrease and water saturation increase (a) and an
increase in Poisson's ratio due to water saturation increase (b). The
increase in Poisson's ratio is confined to the initially oil-saturated
zone.
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Fig. 4. Reservoir changes observed in 4D seismic images between 1985 (top) and 1999 (bottom) (Alsos et al., 2002).
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