Journal of Oil and Gas Technology 7 iR 34, 2025, 47(4), 801-808 Hans X
Published Online December 2025 in Hans. https://www.hanspub.org/journal/jogt
https://doi.org/10.12677/jogt.2025.474089

ST HRAE A F 2 IR Bl AR e (2] B9 R F

IFE, A, F B, B F, 2K, RER
B2 LR SE T AR R, D)1 SR

Woks H . 20254F11 210 FHEM: 20254F12 16 H; KA H: 2025412 H29H

R

Wt S FIREHRB TP Z A, RESFAEERMRGER, BV EFE P IIRRE K
PR . STREEAOFrHOR B MRS, TR R B M AR B R R, G T
“ERAR . AXEEETNH LB, KASZHA R IR ARRIE T B F TR B EIRHME, DUAE
AR IR R B BEAT AR 2 ARFEAREL K SR BRI 230 2R 91 i 2% 75 VA ST TR e le] RN A
HATHI

XK ia
WL, TIRBERE, sZH, WL

Application of S-Transform in Identifying
Sedimentary Cycles with the Well Log

Fumei Wang, Weiwei Yu*, Yan Li, Qing Yang, Feifei Wu, Xuanguo Yuan

School of Civil and Architectural Engineering, Panzhihua University, Panzhihua Sichuan

Received: November 21, 2025; accepted: December 16, 2025; published: December 29, 2025

Abstract

Welllog is widely used in geological research, containing abundant geological information and serv-
ing as the primary material for studying sedimentary cycles in sequence stratigraphy. The S-trans-
form time-frequency analysis technique possesses unique advantages, combining advantages of the
Short Time Fourier transform and wavelet transform while avoiding their weaknesses. Based on
the well log, this paper uses the S-transform time-frequency analysis technique to reveal the char-
acteristics of sedimentary cycles, facilitating effective and reasonable division of sedimentary cy-
cles. According to the analysis of the models and real data, it is effective and feasible for studying
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sedimentary cycles by this method.

Keywords

Well Log, Sedimentary Cycles, S-Transform, Time-Frequency Analysis

Copyright © 2025 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. 5|8

JEFP R SRR B ks B MPEABBRR BTRL, A5 S RTINS M B RE, X2 )2
P i AT M 3 A R R 22 0 S [ 1] I RIZ P HZ A5 3] T 2 ek 5k e, AHZEZ P
Rl 73 DR IR R BIBR AL T ATAT PR BGR A TTVE2]-[4]0 MUFHBURHE I T BT DL S, (5 TR
HEL OB I ARG S o BT A5 S (5] AT ARG S th 2 TV 2 KIS TRD ORI FU M HAS 5 i S BRI
PE R HHAAE S, BRI HL AR 4 T BORK I ih 26 OB BEAT 1R (O B[R F 7T, 394E — RERRRE L figd vk
BGE ARRE 1 R 5 1) e s T I G o (LA B I AR N 3 A R ARAE [ B SRR, A R R OR
/N AR S AR HAEAEAS S IS At b B DL MRR AR 34 (6] [ 710 X DHEAE 5 R AT B Hr ok, L
VAR A YRR A0 R 14 T FEE AU R 5 AL P REL A ] JeE e A1 B R AR A R R AT U 0l o I BRI A
I8 BRI AR AN [ 0 A JE e AR LS5 5 T R AN RO B 2 P4 A R AE ORR B BAT e [m] 1
TG R, ARE BIEETERAC R, SIANBRSHIE S, WERBUD IR A R K AZ L8],
PRI, ARBTFUEIE SIS A Helt 70 Mt T 3500 I BOREAT IR AR M, BB 2R 2 PR IS AR ALE
FIRRSZ Fe AR e el RS BRAE S, TR ) K AR AR 5 TR A 5

2. XBFERERIRE
2.1, JFERLREREE R

ARFT L, U 2 et T B S BN B R PSR BENS BBUR b S L J= (4 12 Wk DU i (el ARSI
A YA 5 BB 2 RN 2 BORFO LA EAF BRI OG At R, AL DU IR . A, DU
LGRS R BORE RO UL E I RS W e B oG R o 5 RN H o 20 R R 38 PN 42 55 1) o SR A T 3R A5 ) B LA
Ty ARIHE S T EIS A HA AR PARRIR S 5o IR AR ITC 0] R R i th 206 TR P A 45 B B TR
FRFEINRR[O] 0 A T-INH P it 22 pih 2 0o AR FE I e B ()38, bk 32 20 5 LR 1A SE L o

R e TR JEE S5k A I DI S o SRR TR R R AR, AR AR P N 22 PR B A5 B A LI 2 R A N
Vi(i=1,2,--,n) 0 KR Ar BIHEAON S AFEITESI S B, 3 3 i T m] &2 ok B 3R B 13 B E
W5 R, FETE BTGB T, B> Ah WL FE SR IRATIN 9 :

2Ah
f=",i=12-n 1
V M

i

i

NSRRI, AR LRI %A Ah BRI A, By
T =2t =Z;;2Vih,i=1,2,---,n @)

i

DOI: 10.12677/jogt.2025.474089 802 Al RN


https://doi.org/10.12677/jogt.2025.474089
http://creativecommons.org/licenses/by/4.0/

EHEX %

AN IR 75, 2 R L R 3] A o R i a2k 30 U (R SR [ o A B A, BT S S0 7 ¢ {5 e (]
ERRAR.

TEMF il 2 PR PR (0 5 A L AR 532 MKCRN: p=031-4v , BB E 2
FEo a2 SO BB E S, A R R PR SR S R OR AR . MR O A B S R
Hdls, RSN REEAS BAR N R R, BTSSR, Wi AR AU [ AT 0 AR

2.2. S T EIH

Stockwell ZFHERYIBE %35 70 5 NSERE IR T S ZBH#[10], FAZTELL Morlet /N A FE B8 B KT /N AR
P LAt TR TR, B R A T A B AR RN AR A . ST RER A RS H S A&

s SN
S0, [ W) (=)o N
HoA n(e) WIRNTE S, w(e, f) ARMEE, & CN:
(t-0)* 1
wimns)= %e_ 2 )

AN AL E SR e D N SR 3 £ ST RO/ el ST 0wt e =191 T S RV 1Y P4 3
BHAH TS HL. S KT RE TSI THRSHL, 715 5 70 A e, (RAIAL a pr HUE 98 LSRAS
B AR I R, MUAE R AL B R B R, T SRAS B (K IN [R) 7 e, BT 200 iR 0 sl 1E
MFARP RS 5 K0 A AL 2

3. SFRmEEI RS

IS AURFAIL B AR A ) 7 1) A Bk 2 B P AR AR T 1), T 5 PE U AR (R DR 2 5 8 B A7 A — B
ARRORL I DURR A0S 31 2 G5 4, BURDRIRE , (ORI EBR, b2 R, 3K O N IS 00 A s AT U AR e
JERFRI AR A T AR SCHEE[11]-[13]0 URRBE [ AR I 23 BT At 22 T 3t = A e IR PR AR A R W] DA S ke
TURE AT PRI )2 B RO 0K (R 4K — BB LR Y o

RGO AR, B— 2 R AR - el N, TIRCE YRS R O AR B A 77 R A AE S, &
GRAFIAE 1 Je [0 0 B AT X7 [ PEALE Sk . DLTIRUS DI A ARG s R, AR OB e [l ) 730
69, 1IN~ 1 INT 93 7§ 1IN~ 4 I N 1 1 B2 R Ntia i 1 i o g Vg S JVA S D (P g i< E
ANTURE AL -

3.1. EhEEEBRTSEHE

BT[] TR B TR IR BE LA R IG5, 8 BRAE P i ETHITR S, A28 B 1K
I3 I FUURR DI R BT IR AN, AT AE LRGN A AR BB N AE b dHAR A diib s Ak
i BIE MBS, IR R UGEETAZ L, K% iR . K1 RN
AT [P AR S AR SIURFAE [T a UBEUSON R B8, b NG RICS, ¢ S A i Atk . b B wr
TEREIE] S A8 e i 3 L FAY IR BURFAE B BN A ML B e AR AR A LI, B M UURR A A e (A1
) A7 T AT IR B, s e S b S R X, AR S 0 B R
3.2. RIEEHEBIRSREHE

SRR R BERLZ AT AR AF e I A5 2R, FREA I BRI B iR . YR ss A ki

DOI: 10.12677/jogt.2025.474089 803 Al RN


https://doi.org/10.12677/jogt.2025.474089

FERX %

HNEWEE . RIEBEREARES . 18] 2 Fron oy SRR KA BN UL, B a D REITL A A
FHFHN, b AE ALK, ¢ S AHAI L. B LR, ROIEIEIZ S A4 ik ML A I SRR
U AR AL 24T e SREERAAR AL,  m B 70 X T 7 R AR 73 % B _E 5 B 5=

(%4
(=3
S

SRR/ SRR/ SMF/Hz
? 0 20 40 60 80
A Oms 0
e -
100  ———
e 200
g ——— E300 5
| — : = E
& ———F— E =
o ——T( )} —

600 — —
664ms oo <r
(a) REFEELFT (b) &EREIER (OQ:ve71

Figure 1. Positive cycle and corresponding characteristics in the time-frequency domain
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Figure 2. Reverse cycle and corresponding characteristics in the time-frequency domain
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Figure 3. Positive-reverse cycle and corresponding characteristics in the time-frequency domain
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Figure 4. Reverse-positive cycle and corresponding characteristics in the time-frequency domain
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Figure 5. Time-frequency analysis of the positive cycle based on the real well log
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Figure 6. Time-frequency analysis of the reverse cycle based on the real well log
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