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Abstract

With the development of geophysical exploration technology, the quality of seismic exploration
data is required more and more. The large-scale application of wide azimuth, wide frequency band
and high density technology greatly improves the quality of seismic data, but restricted by explo-
ration investment, the design of acquisition parameters, data quality and acquisition cost need to
be balanced. New exploration areas and less explored areas are restricted by the lack of old data
and low exploration awareness, so the determination of acquisition parameters usually needs to
be obtained through comparison of test line data, which still lacks quantitative analysis in theo-
retical and methodological demonstration, and at the same time, it is difficult for a single test line
analysis to comprehensively control the data quality changes in the whole area. As the number of
coverage is a key factor affecting acquisition parameters, in order to better obtain high-quality
data, the design of exploration coverage in new areas is usually a conservative design with high
coverage, but too high coverage will increase acquisition cost, and a large number of redundant
data will also increase unnecessary workload for data processing. In this paper, a design method
of coverage times based on surface absorption attenuation is proposed. By calculating spherical
diffusion, absorption attenuation and reflection energy of seismic wave, the change of sig-
nal-to-noise ratio with different coverage times is analyzed, which provides reference for optimi-
zation demonstration of coverage times in seismic exploration acquisition design.

Keywords

Absorption Attenuation, Folds, Spherical Spreading, Reflection Energy, Quantitative Estimation of
SNR, Observation System

Copyright © 2022 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0/

1. 51§

B R AR R MR IR YRSk, R/ RS E R IG B RS G S B . R TAERIERE[1]. Stk
VP HLE TR M B R AR 2 —, BB AONE S ST, SRR R PR 2], BEE
R BEARBAWIEE, RETBAWENL, SES. HABRSERETTET DA R T E R 5 g
b, AH 55— D7 A KR RGN T REEA . I T3 I R 7 VR B B B T, 3N 7 1 B 9 k)
W TAER . FhEH T 5 BRI A0k 7 NEERE SR, W TR IR & S5 R A $2
AR RCR A A EERE L.

BARZ I G HAEBOREER I — SR /E R TR iz H, (H R RER T -
T4l 80 FFAR G WA K 3R [3] [4] [5], M J5 A SR RAE R B W LB £ &, =1t T K HE .
i AL /NG 7772 CASE iRy B 5T E AR USSR I R 772 [6] [7] [8]EAR 1 s Wil 22 435 &) 4 LU il 5K
EENE9], BEE “PYE—m " REFHARMWEREMMNA, T OVT JBMadr ik T REX
#10].

S RS AR L SRR FE RS, DASRAS B AUE T B AT gt i e A [11]. =
eRESHTERMT. B kE. B, B, WoREHES, HhERRE S RERAR

DOI: 10.12677/ag.2022.1211131 1353 HUERRL 2= RV


https://doi.org/10.12677/ag.2022.1211131
http://creativecommons.org/licenses/by/4.0/

M 4E

PEROE, BB R G PR R R & .

AR T — R TR o5 O 5, IR T R R S BRSO IR AT
SHEEE, AR SIREUNEME L, At E IR R T BTSRRI
ORI FER, EEURIAL IR ET 2, AT H AR — R IR T % .

2. BPHE

HZ il A S 5 HIRIE E 2 = AR —RIRET L, =& d T kA e st e
SLERIRSCEEIR, == B S R
2.1, BKEYEL

HFE I 1 e EERI Y BUS HUB B AR R AR 0%, 18 4G IR, BEEVE S ro AL IR RE B L ik
Je, HPHERE D N[12]:

fo

Dgis =— 1)

Horr, r R B AL IR IR AR . B AL AR BE TN, 1R i e B TRl 5
2.2. RYTERRL

HI T M R AR MBS R A R T AR SE s E i), DRI SR 1 Q IREM, AR S 5 RE
SR BIANFIREE M3 X T UREARAT I T A S 5 [13]

. 2Az
—lo——

A=e 'O )

Horb, ARTRHIRBAG S, Az RALHRIIREE, v(2) 2 RER AL KM R BOEE, o A
RS L 75 5 A HLRR B R AR [14]

1 1 i
el =) ?
Hoi, Q) WBETRIEAS LI &R T
AREFEHN
v(z,a)):v(z,a)o);0 (4)
2 )L
y__ntan [ZQJ 0 (5)
S oo HBHBHER, 1R R(E) T BB Q (L AHRIFSER A HON
O I S 1 O
N _ ) eatel o) ©

2.3. REtRIE

MR 0 SN e AN B R E A, ) R AT RS . BRSO RO T %
(bR RE AT R, A DN n AR T IO SO R, SR RT LA R 20K HE[15]:

DOI: 10.12677/ag.2022.1211131 1354 HuERR} =1V


https://doi.org/10.12677/ag.2022.1211131

HE 4

Ry =T, (n=1)

o[A-5A) )
Rref :Tld (n22)

Horr, Ao WIURRER, R N n ANHUE T A SR REL 1 J9iZ 2 S 1 S R4

24. BERH

— T TR (R A A — IR . S BP AP T DB MR B M i
S, BN, b, VI B BT DU R A A RO B, T 7E 0 B 2 0 0 50 o L R
PP e B

AIETEMREL g Ry, (BB MR J9 10 m, % HEBRTETH 0805 0 (58 E T LR 44 sk 026

Rlex@ (8)

SR SOE IR A RE R, SO IR 115 M ELiR A5 3R BRI 7. 1 n JOKT B NnJEEME L
N /2 X D5 ARATE DRI B0 i 45 M LE v 5 5N [17]

R=1ox@xa(z,f)*ﬁ )
B ARD). (6) (7) (9), 53
RS/N :\/ﬁ AJDdiSSabs Rref (10)

A SR TR ) E RE R A A RS S AR RE R, 45 S BRI oM SRR Ik T AR, 536
BEng A S i e R A RE R, SRR THO R R RS S ISR b . R A M b P g mT DA 78 i AL
BEAT E B,
3. FLAsEf!

XL =4EXPLLFASX, RE RGBT E G, Nz iR REG e,
AETIE. EEANZERKR, WERNREUN, BT EANE . RN S T IRIERER AR
MNP 1 s o [, @A FITR AR AR 5 AR IR (] 2), oAb () AR IR 45 R (b) AERTHI™ 1
SRR IR RN [ 45 2R

log,, (D)

0 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Depth (m)

Figure 1. The amplitude of seismic waves varies with depth
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Figure 2. Signal amplitudes at different depth frequencies
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Figure 3. Curve of Q value with depth
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Figure 4. The S/N of different folds varies with depth and frequency
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Figure 5. Comparison of new and old results
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