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Abstract

Ambient noise is one of the key factors affecting the quality of seismic data, especially in areas with
complex surface conditions and frequent human activities. This paper systematically establishes a
quantitative evaluation technical system centered on the three core steps of ambient noise simulation,
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signal-noise separation, and collaborative assessment. Based on high-fidelity signal-noise separa-
tion, the structural similarity index method (SSIM) is introduced to comprehensively evaluate the
impact of ambient noise from multiple dimensions. The study systematically assesses the effects of
ambient noise at different microvolt levels on single-shot and stacked seismic data, and combines
various observation parameters such as different fold numbers to propose a quantitative standard
for the threshold value of ambient noise impact. This research provides a scientific basis for seismic
acquisition design, noise suppression, and seismic data evaluation.
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Figure 1. Environmental noise separation. (a) Single shot with irregular abnormal noise; (b) Single shot after
separation of irregular abnormal noise; (c) irregular abnormal noise
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Figure 2. Simulated shot data with different noise magnitudes
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Figure 3. SSIM variation curve of single shot under different ambient noise intensities. (a) Similarity fitting curve
of separated ambient noise shot; (b) Error curve of separated ambient noise shot
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Figure 4. Single shot records of HC149 project with different ambient noise intensities. (a) Denoised reference single
shot; (b) 7.2 uV single shot; (c) 15.8 pV single shot; (d) 24.3 nV single shot

& 4. HC149 B A FIFRR BIFIER. (2) ZREHSERM; (b) 720V BIE; (o) 158wV BHE; (d)24.3
nv Bia

3.2. N[ESREEEAIGE R B 0 SRR AY R G

% % e
Sl A
o

SRt
s o o
3

R

SO

S s Ly 1
T A
T

- il s A ~
2 : ; S e | 8

REE: DS R
C :CMPIG 4

Figure 5. CMP gathers with different intensities of ambient noise
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Figure 6. Comparison of processing profile effects for HC 3D survey Line Rline2170
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