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Geophysics is an essential component of monitoring and verification for CO2 storage projects. In this 
context, rock physics relates geophysically measurable parameters (velocity, acoustic impedance etc) to 
rock and fluid properties, and is essential for forward modelling of the geophysical signature of injected 
CO2 and for quantitative interpretation of the geophysical observations. 

CO2 is usually injected into the subsurface in supercritical form, and has density of a liquid but 
compressibility close to that of gas. The acoustic impedance of reservoir rocks partially saturated with CO2 
is controlled by spatial distribution of CO2. When the distribution is spatially uniform, injection of a small 
amount of CO2 causes a sharp decrease of acoustic impedance, allowing detection of small CO2 saturation 
(on the order of 10%) by time-lapse reflection seismic method. However if saturation is heterogeneous, the 
seismic response is much less sensitive to small CO2 saturation. Poroelasticity theory predicts that at 
seismic frequencies the saturation can be considered uniform on the sub-meter scale, and this was the 
basis for predicting a significant reflection seismic response to a small (5,000 tonnes) injection of CO2 in the 
Otway experiment [1] – a prediction confirmed by field observations [2]. Modelling shows that CO2 
injected into a depleted gas reservoir is unlikely to be detectable. 

Quantitative interpretation of the geophysical response is challenging due to strong non-linearity of elastic 
properties as a function of saturation. However it is possible to map the CO2 plume body in 3D (parts of the 
reservoir with CO2 saturation above a certain threshold). Tests on Otway data show that seismic inversion 
coupled with statistical detection criteria gives a robust and contiguous plume image but leaves out parts 
thinner than 8m or with very low saturation [3]. Much smaller amounts (~15 tonnes) are detectable if CO2 
is in gas form [4]. 
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