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Elastic impedance equation based on Fatti
approximation and inversion
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Abstract Using Connolly’s Elastic Impedance equation for inversion, only P-wave velocity, S-wave velocity and Den-
sity information can be obtained directly, then other parameters data such as P-Impedance and S-Impedance can be cal-
culated indirectly, so this conventional inversion method increases one step error which reduces accuracy of the data.
We propose a new elastic impedance equation based on the Fatti Zoeppritz approximation to address the conventional
inversion method’s deficiencies, using this new equation can obtain more accurate reflectivity than Fatti approxima-
tion. This equation has been normalized to unify the elastic impedance dimensions at different angles and used for in-
version. P- and S-Impedance can be extracted directly from the elastic impedance data of different angles obtained
from inversion using the linear relation between P- and S-Impedance and elastic impedance. The application example
shows that the P- and S-Impedance extracted using this new method are more stable and correct and can recover the
reservoir information very well. The new method is an improvement on the conventional method based on Connolly’s
equation,
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Fig. 1 At negative impedance interface, the reflectivity
calculated using exact Zoeppritz equation (thick real line) .,

Fatti approximation (dash dotted line) . elastic impedance

based on Fatti approximation (short dashed line).
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Fig. 2 At positive impedance interface. the reflectivity
calculated using exact Zoeppritz equation (thick real line) ,
Fatti approximation (dash dotted line) . elastic impedance

based on Fatti approximation (short dashed line).
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Fig. 4 When noise-free, the P- and S- Impedance ob-
tained directly using the new method and the P- and S-
velocity using the conventional method, thick green logs

are original logs. thin black logs are inverted logs.
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Fig. 6  With 5% noise, the P- and S- Impedance ob-
tained directly using the new method and the P- and S-
velocity using the conventional method, thick green logs

are original logs, thin black logs are inverted logs.
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Fig.5 With 2% noise, the P- and S- Impedance ob-
tained directly using the new method and the P- and S-
velocity using the conventional method, thick green logs

are original logs. thin black logs are inverted logs.
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Fig. 7 An inverted P-Impedance profile through two
wells. At the well locations, the exact P-Impedance log
calculated from the P-wave sonic, S-wave sonic, and
density curves for this well is inserted. Note that the in-
version results at the well locations fit well with the ex-

act curve.
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