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Seismic Imaging Techniques

• Seismic reflection
• Seismic refraction
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Q. What is seismic reflection?



GPH 201 - Seismic Reflection Methods

Seismic Refraction: A dynamic geophysical technique of generating a sound 

wave at a source and recording the time it takes for components of that seismic 

energy to return to the surface and be recorded by receivers.
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Applications for seismic reflection:

• Detection of subsurface cavities.

• Shallow stratigraphy.

• Hydrocarbon exploration.

• Crustal structure and tectonics.
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Normally only interested in p-wave (smallest amplitude/fastest)
The higher the frequency the better – reflections appear sharper
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Fundamental considerations

• Reflection coefficient.

• Transmission coefficient

• Acoustic impedance.

• Zoeppritz equations.

• Negative polarity reflection

• Tow-Way Time (TWT)
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Reflection coefficient
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A typical value for R is 0.001

Seismic Reflection

Reflectors reflect contrasts of 
acoustic impedance: 

Polarity of reflected wave depends on 
sign of reflection coefficient

pv
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Q. Calculate the arrival time for the wave?

Receiver
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a) Z1= 8370 kg km s-1 m-3

Z2= 12150 kg km s-1 m-3

RA= 0.18 and TA= 0.82

Arrival time for interface A= 0.26 sec

b) Z2= 12150 kg km s-1 m-3

Z3= 18360 kg km s-1 m-3

RB= 0.20 and TB= 0.80

Arrival time for interface B = 0.4 sec

c) Total arrival time = 0.26 + 0.4 = 0.66 sec


