L] ]] ,
é 2026 445 41 & 11 HERY) PR~ JE B Progress in Geophysics ISSN 1004-2903
2026,41(1) :0156-0173 http : /www.progeophys.cn CN 11-2982/P

LEXY $H

KRG, LM, FF0R 55 2026, B L5 3 RR IR A SO T7 I R ST R R S R . s R B R 41(1) :0156-0173, doi: 10. 6038/ pg2026JJ0018.
SONG HaoBo,JIANG ZhiHai,GUO Qiang, et al. 2026. Research progress and prospects of joint electromagnetic and seismic inversion methods. Progress

in Geophysics (in Chinese), 41(1) :0156-0173,doi:10.6038/pg2026JJ0018.

BESHMEREREAEZARERERE
Research progress and prospects of joint electromagnetic and seismic
inversion methods

ARE, 208 98, ¥ 0%
SONG HaoBo,JIANG ZhiHai* ,GUO Qiang,HU ShuangGui

TR R IR R R A B L IR 221116
School of Resources and Geosciences, China University of Mining and Technology, Xuzhou 221116, China

H E WRyEHREI T T LRI G R KGR Abstract Geophysical exploration has a wide range of
T B ARIEM e R IR IR L T AR A AR applications in the fields of energy exploration,
BUELA L R R B — B 6 W 5 5 AR environmental monitoring and engineering survey by
e T quantitatively processing the observed field source data for
FEAERIRIR Y AL S B PR F A R subsurface target detection. However, the geophysical
M 4E A % b IR M B UL B MR HE AT BE A RLOR MR T exploration method using a single data has the problems of
B R A B A DA b R A R multiple solutions and low resolution in the inversion
A RA IR T AR 4 22 A4 6 sk 2B ARk, A multiple geophysical observation data has more significant
FHEETE s HEB S BARKRG R E LA £ F, advantages than single inversion.  Electromagnetic

SR AR R RS AR R TN, bR W exploration and seismic exploration are two kinds of

] . . . geophysical exploration methods based on different physical
R BIRAR Ay o B WK S R TR AR 0 R AA mechanisms, which typically differ in spatial resolution
FREBARERE—HIBRIEG B REHRE and sensitivity to the target. Therefore, the combination of
SHAOTAMEE. KL B EBET LS W ERLR the two can significantly improve the reliability of the
R R A KR ARG R T ARGk inversion results. As an important means for quantitatively

process. Therefore, joint inversion by synthesizing

interpreting electromagnetic and seismic data, joint

REB R EB), RIG IR T IR B KRG IF electromagnetic and seismic inversion can effectively

BB THRRHFRFG. reduce the multiple solutions of single data inversion and

T AR EMIE IR R AR T 2 improve the prediction accuracy of formation parameters.
=4 N = 9 = ’ ’

This paper firstly summarizes the classification of

&2 electromagnetic and seismic joint inversion and its
development history, then describes the principle and
hE4SEE P63l application examples of joint inversion method, and finally
CEEARIRED A discusses its developmént oPportunities and looks forward
to the future research direction.
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Fig. 1 Integrated geological-geophysical interpretation
research workflow ( Yang et al., 2002a,b)

WA T e ek 2 5 AN [ Ay B 0 R 3 A A
R DT 5 T S BHORS B 02 fifk 1) 22 ik 1 O 5
WS A 1 MR M T H AR AR B R 5 i % 5 R TE
Mo B A L BT UM A BB I SF U R ATz
I IR TE S TR M BT AR PF R L K5 S T RE 8 A 2
EE/JEL RN R 7 N A IN IR N TR (E2 37
BT % 00 B, AT AR o Al 4 T 45 K £

WA B A ME 2 g 7 B AE 20 4D 70 AREAR,
TR W) R AIE 5T T B i A AT [R] 4 P SO0 5 Bl 22 T ) Bk
A B BEE TR ALBOR B K B S 2 I —
gEPT R T 4E | =4 IR B D A R AR R G I
. e A BK 5 S i AR Z —J& i Vozoff Hl Jupp
(1977) $ i 14, Al A% A1 3% AL = Marquardt [HJE
/N N — 4 LA L IE (DC) R M H Uk
(MT) AT A S 107 35 S 4R v 1 R4 2R



158 i 3K 4 B 2 3

www. progeophys. cn

2026,41(1)

OrBER I AR T R — Bk YR S T P on] fE Y B
8 22 i 1k ) L. E N 80 AR AR, 1B 5 i i AR e J T
BB A N B T4 = 4 S A 40, Raiche S5
(1985) Xof [ 7% v f 12: (TEM) F1 DC 45 Y K 5 S 16
PEAT T ORSE, 8 X LIRS S S R — S A5 R R
B 1 MK G T BE 5 2 4L S TIORS B 179 3 B B Sasaki
(1989) WF5E T — 4 MT 15 {5 B 18 A vk B4 i Bk 5
B, BT 2 W B/ S Gram-
Schmidt J5 2 )45 & , 18 13 D6 A B 18 55 12 0k 2 v A 7Y
e P, Ik — AP e IE 1B S T 2 i M ) R
AIOEH. 5 I R, B 2 25 dg SR (1997) #1) A
BHJE foc N 3 vk, S B0 1 X 5 AR G B 5 S G I
A IR ST, WA (1989 ) BIFSY T TEM FIl DC B8 R}
AR5 S, 3 — 20 D% T v 4 2R A R E M N AT
FEPE.

M 90 AEATFh 22 4>, B TR [R) 9 M i 6 5 S i
T38RI T ZERIWT T 1], Meju (1996) Xf— 4k TEM Fi
2R T = A B0 5 W T S Y MIT 508k AT 1B
T, S A T — b 8 5 T S5 AL SR PR A
G BE B9 7 5. Sharma Fll Kaikkonen (1999 ) SR FH T
AL B 5 AR H P AR YR KCRE (VESA) A I
B ST SR , BT X —ZE L (EM) F1 DC 8 Hh A7 A8
PR S5 2R A1 ) ) R AT T IR AT, T R SR
[ia) 5 2 ) K4 W 2 . Yang 25 (1999) i DC Jz TEM
BOHE FEAT I A BT R DL RE TR K AR K BT RY 3
fii. Vasco 25 (1996 ) Fits 4ik i 55 (1998 ) F 5 1 7=
e IS AR R K 5 S 7 45 AR R A (2004) $R T
— I TN RS R M R BB S BT R B S
e A IR (VES) F MT 4, R i SOOI 46 Fl
Pl 28 I 28 AR A R A TR RS R AR A, O d ot
SEH G UE 7O St B E W R B 9 (2010) S5
SR B R A 29 R0 BHL e de /s — 3fe s pt Ak S
(R}, ) FH 22 5% A0 ZE I BT R IR AT IR S 2 8 AR
(2020) AT — 4 i 0 PH 3 5 5 0O b b /% A O
o7 T i T AR 5 B A 9. 5K BRI A (2021) fE
J3 AV 8 B R AR S B SR T T e A 3
B e B S AN LO Y KR U A IT, ] LAPR S b R AT 3
R A AL Jre S A A AR M R . X
B2 45 (2022 ) K& T 1 48— 1 H AR o8 Ei0 B0 A
YR RE SR, 7 M 1 15 7 v R~ A A I H
AU BRLIE , BE 8 A 50 10 o) S B8 i A b Y 22 A
(] 0, O b 3 s T R A5 SR Ay BE R WO A
(2022) i F 5 55 M 75 B AH 5C 3 52 18 9 )2 B iR
BRI T AL v B A sk L Y Ji E T A

B JF R SRR P AR L I ik dE AT R 5 S
AT T m PR S PO FEAG . By T4 (2022) Al
5K & 53 55 (2023 ) #R L T HLM] C 49 {E (FCM) R K5
V5 23 R A SO M v (RMT) 50486 v /i B R
5597 e B BRI 4 I A B R (DCR) 5 5 0 K 3
HL T Al AT 0B BT W AE A AF (2023 ) R T B e
IR P 3, B T — i AR5 2 AL Y I AT R
(TFEM) 5 K b H % K40 36 5 B O vk, 42 1 X
TP FL P S AR ) 0 R LR S L )2 R
JEE. P05 5 (2024) $2 T — il R T SR AR H AR pR A
JEAR T A5 S (VD) A 5 7 0T 458 U5 L /%
(CSEM) Il MT S04 k5 S 38 07 3% , 37 I i T e
TSI R ST B 408 R O T 0 T A T I ML )R
AR HL PR 23 A1, I B2 8 1 R 9 IS L= 4% 1o S P e BHL R
(473 BERE 125 . DU, 0 S B R A AR T L 3 A
CENRrNNE Y € TH R R (182182 8 7/ BLR SIS €/ TR B NI
T SRR SF WO IR T | AR S i fE v
B WE ST TR, R B 22 1) 2 25 0T O % 2
ERNGIEZR RN & il ENID] SRee SR e B B
W RR S ML M AR S ) A R [ W T A B R
. AP G MR B R BT R e R T AT
Yotk 2 B B A BB 58 2 —. 9 0, Savino 4§
(1980) i it Bk 5 S i Hu 72 P ot i 24 15 1 ) ¢
B WESE T oS R L 3 B 4 R R A L A
Bn TR S W% Z R AR R I T A
FUE B R T MR R - R HT. Golizdra
(1980) X iZBE R 1) 2 B AL AT 1 2t — 2 44k, fe i
T =P R A T Y e - R DT BE SR AR, O X H AT
T RGNS M. [ P BE T A X — U
TR, OB R R PG U (1983 ) £ M AR A i
52 GORE, il ar 1 R S ) S
£ &/ DN SR T v A U N 2 R W P R |
EZM(1995) BUAR T 4T Sy Mt = BRI &
A7 P A P — 28 R 24 SR % P 9 8 . T IS 45 (2007,
2008) $#2 1 — MR Tk E 4 R AL B VFSA, S
T H SRR OB 2 R A K S BB SR T
S5 T figh 19 A 2 R SRR R TLAF (2021) R A
T ety Model Vision BPF, I i AHL 38 11 J5
2 NG A T S, 0 O 5 R A ST Y
TR T B, M 75 17 RS A i) SC S 4, O B
Bl AL GRS SR € R e S T = DR
(2024) 32 I T HAL)™ iR/ ok K 0 R A B E
5 5 ) RO R AT B I A S, AN R T
B AL B RO I S 5T X M e 45 A8 LR 1 43 BE



2026,41(1)

RSB SF RS MR SO kT R S R

(www. progeophys. cn) 159

AR AL DX M e bbb TRER Y PR
JE 4.

1E L ¥k 5 b 5E Y IR & S B U7 T, Dobroka A
(1991) 3R Fl I A £ 71y — 3 125 %f H 52 VSP ( Vertical
Seismic Profile ) 3£ I £ 408 A1 e v5 B0 24T 7RG
WL T BUE I SO M S (2002a, b) SR ]
VESA S5 8L 17 MT 55 3 52 Bl 09 3¢5 S i [m] g
L2 7 15 1 5% 22 B TR R o o O ke o XA
Wi ” k56 DR 22 , I B9 T Metropolis 2 52 1 JUJ 4 4] 1By
R2E . BRAR MR TG (2005 ) K 3% Jr 125 76 P8 L R AT
T LRGN IR 107 25 AR AT AR R S TR
FEU /D i 1 2 g Pk Lan 5§ (2018) K TR AR 43 5
REIE  TEA R JZ IR A BT 5T 08 FR % I8 0 3l 72 90
HEAT 4R IR A OP SO A7 1 AE (2021) 42 1 —
T & A HT M Z e B g it 22 i — B 2
B2 S 5 1%, Tl 58 A8 2% pR B AN 5| 5 FCM B
LS Z AR, AR T 2 iR T H
b SR AU BE ). T B A (2022) $ T ik
UL AR 1) R F - e AT R BB S B T s
T 3BT AR 2 R T AR R T L R R R A Y )
ARG L, 0 T BRI G 3R T T R L RGN 1) 23
B BEAR 1 S i AR ME — Pk X A A AE (2023) 5
A FCM R 2500, % B U i BHL A 125 5 73 2 i %
IEIEATICS RO 2 1 BRRE ), O i B 2
UGS TG RL oy B K0 T RO R R R
(2023 ) 5 vt 1 72 1K 5 240 o2 36 L T 3 i Y 34 o
PR BUE A A H PR, 3R & T IR)ZE B R
B KA AU 2 BIORS BE, R T OCHE Y e AR
F. FLBEHE A (2024 ) 3 i 52 SRR B2 pR AL B 1
AT 5 (MCSEM) 5 3 52 42 0P /9 — 4E 1k &
B, W T T S AR S 2 m A BUE R
HguR 7 MCSEM [ 3 8 7T 2 Pk, 0 1 IS 3l i 2 0
i B X

TETE ) FRE 2 B s W 36 B S P, Bosch Al
McGaughey(2001) , Bosch(2002) 75 &4 /R Ay 15 5
X ) 5 B AT IR BT e b T M 5T
JE A R FL TR ZR G A g T A R AL IR R
[) If FRAE e M %% B2 R Ak 5. fL B 46 55 (2023 ) R
FH 5 7 - 2R 1 5 1 Gramian 2 o T 0L = 4EE S R
B, A T HANAE BT T as AT, S
1 B2 LG B — Sz i 25 SR ARG Meng 55(2022) $2 1 T
— BT R 2 A 2 = 4 5 OB BB S S Y
2, T4k BE g ARG 3 B R ) 2 e AR 45 Al 1k
A b B 3 5 e O A UM FE I, RE S

RO A R B 24k M TR R AN L D) AR i T A A S O
TE N STt K% 22 06 1 78 1A 9 o — H R R i 3 A7 1)
SEBR I R RS T AR 8 o3 A il T S A R
HENL D5 WS ). Fang 25 (2022) #E— 48 H 7 —Fb
10 20 FA) 5E SUBR BE WK A ST S0 SR Ty BSR4
rBEBLAT 5 5 0 i (RSVD) 53k, LA 3 ) Ak
PAR &Y S el R NN & IR U e & 1 e el S|
TS B A DX S B B 0 20 T R R A
HER AR T T 2 2 /8 R 5 . AR P4 4 (2024) 42
M7 b T S SR B R RO P B2 2 U R
WeAr S 5 ik G S AR AL R g AR e T
Y1) 73 B R DT A R 0 TR A A (4 17 2 T
25 (2024 ) £ 40 B E DR LI T A9 B R K dl I, AR T
— Bl AE 3 o BT A 2% (BTTB ) i B bR S {Rf L
AR (FET) 1 PRGE IR & Sis 7 %, B SEBe i T
] 7 AR 0 At = R A R T 5 e X, ol 2 L E T
KO I A T TR

TETE J3 AR K8 9 3 & S 38, Rasmussen
I Hohmann (1991) ] TEM HITE 77 %4 B8 45 S 8
SE F M B TR, O RS T — G Y R WA R A
(2020 ) HeF A T A AR 00k 38 G AR 4k 29 RO HL 1
) B AT IR A R AR T PR 2 R
AR SCEE (2020, 2021 ) % Ky H 127 00 4 1R ) AT K
B B i XUR R B Ty S O T 2 oy AL
%R T SERE B PE AR EOAR , Lifie BEAS [/ 5 £1
Ytk S B — B E N A xRk T S0
AE 7 AN SIGH B, RG0S 30 1 5 m) MOl
ST I BT Y 3 P R R SR P AT R A5 (2022)
BT SRR IE AL T 3k R AE G T S B LA
LU, B TR = 4Ry CHE ) R R R L R
IR & ST, AT RO e T BE AR TR Y 73 B R R
45 (2023 ) R T # 4l 25 18] Occam S {8 1 5 X % B
TERIA 1 TE DU A B 38 3 ek 5 | A6 J3E SR 29 SR 0T, 5 BR
T VL BH ARG T g B BB MK S B B TR
TSR 0 R A PR R AT R R T SR R T (R
S 25 220 ] PR

BEH N TR AE (AD) BOAR B UAf K i TR 1 2 )
(DL) 7EHK A B35 H A 0 22 8 1A F 52 i R, 3K
WAt — P HESY T B S BT TS, 4 R A Al 2 bk
J 5 )AL 4 L % B 2 T () (I S AE T BE 6
1ok RS R VI R 3R A5 52 2 Bl 1] 119 Al 2 v e 5 5
B, DN AT R0 Al R e ¢ B8 0 V6 A8 Ak PR 2% b Jo 2%
- BsF AT 8 ) 119 22 A 1 ARORG 2 [ 8. S 4k, TR B 2
IR UM 22 [ 2% (CNN) | 300 12 19 4%



160 Hb BR 1y B A 3

www. progeophys. cn

2026,41(1)

(LSTM) LA J2 B 1 &= J1HL] ( Attention Mechanism ) 4
FORTE H BR Y B S 8 rp A T W 2 A e, U2
A DA 3 1) 205 AR 1R X A [] e 35k A 08 D00 50 A0 2 AT
. a0, 4 R AE (2020) 42 1 T — AP JE T CNN &5
LSTM (35 S i J7 %, LS i AT 87 3 TEM 5 3
R YIRS BT, AR R TR R A A R
TNKS J2 . 121 BUSCA (2020 ) 2545 528 OB BE R B8 i 1
— G = AR S PR B, R A T N 4%
DA S e kb 1A% B8 07 1 B TR R A O R
TET i pMERA . SRR TR A (2021) 42 11 1 —Fh &5 &
REE 2 W ) S 5 T B R S MK BT
V5 107 1% 8 5 R I R A SRR A B A O
TF 0 i 31 i 9 R B 272 ) 9 4 4548 GralnvNet £ 173l
3R S FIUI L 2 7 1% R A AR R S ) SR AR M A
HERA P, 0 LA A B A2 2 A TR R e 7 0080 Ik 7
B BT AF (2021) T TR I AR
i Rt VL 1 RS0 16 T Vb 1 I Y G ) 3D
TR 5 B30 , A ] SDNN Hil U-Net [0 45 45 4 it
gk, BEREA S W A By JLAT AR, HOA Bdhs A
S ) A B B R . S A (2024) TR T
—Rh L TR A o B K M R 05 (AMT) Al
TEM B¢ S i J5 3% JoATInvNet, % J7 vk i A2 il 4t
— P H HL 48 A5 D DT T AR A A I R AR O R
ResNet Hl U-Net 14 £ 5 25 85 81, 12 Jy 123 RE A7 250 b il
& AMT I TEM od £5 8, 32 e Bl o v 74 it
M 75 RE )

WA TS RE T 4R T TR BE A T R B AN W
b, LA K 22 U5 5504 Rl AR 1) A 306 S5 T A Ml S5
B U L A S ) R AN AURT LR T
RGP L 3 AT LR ARG 22 M 1, Ay 3t 3R B 38 4R 0F 5
TERE 1B & e T In].

1 GRHLIB A IR AR

HRA B T 1z A i 1 22 DR ) B0 249 3R
S TT I 0 S T AR S R AT A R TR B
P — f AT 23 D DU 2« R B kB LY B R
¥ SR [R) 25 B 38T (MR SR A A, 19955 X1 2
45,2012 . X 28 S 5 AR B HOBUT S TR M Bk )
BRI A5 5 (BT AR T80 R RIS [ 9 1 2 5
ZIR) R PRI AR PRIk A R ) S BREAE T AT
SORES &N SE /L L 6 P g N e A IR EN K
PN B2 1A A ASCH AN [a] B 3 25 SR A T AL AL 4

R A T AR A 0 4 8 19 AN TR, 3R] g Dy i T
A T 490 P SO 000 e s R e AN [ 0y 1P SO 000 A s =2 1) £

WK S (X 2 45, 2012 5 B 5 Hh 45,2003 ) . Hij 5 F)
FHAR [R) 1 22 S 1) 80808 0 A7 BT, ) 4 4 AN TR W)
YRR (IR JE ) R S ) R AT B, AT $
e b AR Y )R R R TR [ A ) BB S T T v
T8 L BR Y BRI R v A B T2 N TR T TR A
FRY IR 5 S 16 U 38 T ol kg T 5 140 B 7 1

e FL T 5 b R K 5 BT v, S B 1) el 2 AT 45
HA Y ESEZ B RS KR WS ZR K
G 9% 2R X HK 5 S T ARG B R AR A ke o TR s PEAE
M AERR IR G RO, S RO S T s e
YA (Sun and Li,2015; Pang et al.,2021) b5
ZE R AL 5 1 ( Moorkamp ,2017 ; Penta de Peppo et
al.,2024) {5 B 2% 1k J5 ¥ ( Variation of Information,
VI) (Losing et al.,2023 ;Lowe et al.,2024) R &2 2]
(Alyousuf et al.,2024 ;Ma et al.,2025) 4. Hop {5 8
WA Jr o T R e M EfF B (Mutual
Information, MT) M, FH i & o A28 i 22 ) 2 =2
f 0 S B TEIR S St v, & T LA B A ) 9 1t
Bt Bl S ) ) 3 2 B0 TR R AR OGP Rl O 5] A
VIR H A5 BB — 38 53, BE A8 5 A Al it 24 oA Y
SR, WD A ) DT A 3 BEORS L SE AT Gt SR
AR AT A0 F BN G S S P W
AR A PSR 3t 5 45 4 A DL A TR B TR R 2
=R EER A
L1 ZEMERIHEKSRE

A ) B RS TT DL ST R W S R
sUPE I 1 ) R R OC BR TE HL WG R IR A R T Pk
&R RHEEAIEN. ARG SO ) B s, a0 YA
K F 0] LAy P2 s — 2 ST AN [ R ) B
SRR, 51— R NR T S5 C M
0 3t R P B2 R (R B AR S ) AT SR X
BEOC R AU B T 53 7 AN (6] 49 337 22 8] /4 AR B AR
FH 38 W] DUAE S e i rp 2 o H AR 28, 92 i il i AR
SEPEFIRG B2 ACSRME i 1 5 A7 W) BRASE B 4 4 Archie
A0 (Archie, 1942 ) 5 M 52 & 1 W) 3K B (0 45
Gassmann J7 & ( Gassmann, 1951 ) | Faust & & =
(Faust,1953) &.

Archie A2 1 E E M T K G. E. Archie T
1942 £ 42 Y py B RS, H] T4l ik & 1 FLBE A Bk
H, B 8 55 L B R & 2K AR R BE Y E B DG & ((Arrchie,
1942) 3205 3012 00 T A0 3l 38 2R 90 4, R ] ot H
T 00 H J50H0 ) A R A 2 PO (BT 2)

Archie 2320 ( P ,2007 ; o @ [, 2007 5 5K 3% 55,
2018 ) A7 PRl WL B I 3, 20 90 05 B ¢ 4 7K A A



2026,41(1) KL R RS S TG MR S 2 (www. progeophys. en) 161
o e BH R 00 AL B R RS K i R R, i (2) R E Ak
WRFANLSHRE Bkt 4L 13 HORIEAT
| | a - Rw 1/m
I o=(rs) (3)
—— o g K GRS, T L o I 3G 2 ok o
l WAL Sl 45 310 L B 5 A K AR RN ), v LA G o
p— - Gassmann J7 B 30 2 0 /4 28 4 HLA% 1A 72 0
W,
<l > v , (4)
= Py
g F1b V. = | , (5)
pb
I | S K S G 7 U UL s 5699 BB 5,
R LIRS R EEST R e AR, i fLBE B AR AR AN B g 35 T R X
| | AL YEAT O 8T, f# ] Archie A AE WA R & 14, 8
— . T T AR TR 5 MR I T I b R I A A E H
EXAREHR BH R ZIRIR 53 3 2 S B H G O £ —

B2 BT Archie 20 3UH) 2 o BR W L 5 1 006 5 S 38
Fig.2  Joint inversion of multiple geophysical methods

based on Archie’s formulation
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Fig.5 Structured mesh generated by FlexiMesh for inversion ( After Penta de Peppo et al., 2024 )
(a) Mesh used for inversion; (b) Mesh element details; (c¢) Refined mesh used for ERT orthorectification;
(d) Details of ERT orthorectified mesh for parameter regions.
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Fig. 6 Real model, inversion results, and cross-gradient values in the synthesized example ( After Penta de Peppo et al., 2024)
(a) Real model; (b) Independent inversion; (c¢) Cross-gradient joint inversion; (d) Standardized cross-gradient.
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Fig. 7  Cluster analysis results of inversions in the synthesis example ( After Penta de Peppo et al., 2024 )
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Inversion results and cross-gradient values in the field cases ( After Penta de Peppo et al., 2024)

(a) Independent inversion; (b) Cross-gradient joint inversion; (c¢) Standardized cross-gradient.
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Fig. 9 Results of inverse cluster analysis in field cases ( After Penta de Peppo et al., 2024 )

(a) Scatter plots of clustering results from independent inversion; (b) Scatter plots of clustering results from structural joint inversion;

(¢) Cluster analysis from independent inversion; (d) Cluster analysis from structural joint inversion.
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Fig. 10 Comparison between the traditional EFWI and the proposed ENFWI inversion models ( After Zhang et al., 2024 )
(a) P-wave velocity tomography of EFWI; (b) P-wave velocity tomography of ENFWI; (c¢) S-wave velocity tomography of EFWTI;
(d) S-wave velocity tomography of ENFWI; (e) V,/Vg ratio of EFWI; () V,/Vg ratio of ENFWI.
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Fig. 11 The proposed ENFWI workflow (Zhang et al., 2024 )
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Fig. 12 Models and their Poisson ratios using ENFWI inversion ( After Zhang et al., 2024)

(a) Porosity models; (b) Water saturation models; (c¢) Poisson’s ratio.
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