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Abstract The Common Reflection Surface (CRS) stack can improve signal-to-noise ratio of
seismic exploration. However, the key issue to improve the resolution is how to set CRS stack
aperture. In this paper, we discuss the characteristics of Fresnel zone during the reflection of
seismic waves and suggest that the Fresnel zone at the condition of undulate layers can be
approximated with ellipses. Then we bring forward a method to determine the aperture size of
CRS stack based on Fresnel zone and use it to deal with seismic profile of the steep slope of
Miyang Depression. The results show that Fresnel zone based CRS stack improves both the
signal-to-noise ratio and resolution because the stacking scope determined by Fresnel zone
maximizes the energy of seismic signals. Particularly, weak seismic information in deep zone is
preserved and displayed, while the normal CRS stack can only improve the signal-to-noise ratio
and the shallow seismic information.
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Fig. 1 Schematic diagram of Fresnel zone

when the offset is zero

FEAR B AR R, W 2 B 7 K S S S 51, 13
S OMAGE R G R AR 20 A 0.
AU A7 A i B A S T A R AR R A SR A
M B R FIZGEAT L C SR B 2 CS +CG—
20S = A/2, B ST O AL S KT FLE B AR AL B

S*C+CG:S*G+%. (3)

7/
i,
Reflecting bouridary

2 K BT A % I A B A VR B

Fig. 2 Schematic diagram of Fresnel zone when

offset is non-zero and the interface is level

A GO FAL R B R C s S A
S GIEEZ MK S G +A/2. iy - ff A JL A 3
T AR = s ) R SR A B Sy —
R T . Z A ER S AT

FEW. OG = [ = h/cosl,

Kol a = 2 ECC — i,

2
WM. = c = VGE* — OG”
= VA/2427/16.

TEIE 2 s i) OXYZ AR 2T BRI 7

2 2 o2
SPRY fl+§2=1. @)
(t+4) T

TR B Y 2 R 1 T B A A
AR TR — AN LA 5 O Sk vpons 0 4 T AR 4 S S
B 7 e FATTAT RASRAT 20 15 07 R () BEAT A5 iR
G HE 1 HH A 3 pro.

————

—
——

—_
—
e

S8 I TR
Reflecting
boundary

3 AR T A A B R O
Fig. 3 Schematic diagram of Fresnel zone when

offset is non-zero and the interface is slant
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