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Current Status and Prospects of Joint Inversion on Geodesy and Geophysics

XU Guangyu' WEN Yangmao® WANG Leyang' XU Caijun’

1 School of Surveying and Geoinformation Engineering, East China University of Technology, Nanchang 330013, China
2 School of Geodesy and Geomatics, Wuhan University, Wuhan 430079, China

Abstract: Joint inversion on geodesy and geophysics, which integrates geodetic observations with geophysi-
cal modeling, has emerged as a powerful interdisciplinary approach for investigating Earth system processes.
We present a comprehensive review of its conceptual framework, core principles, and research scope along
three main dimensions. A historical overview traces the evolution of this paradigm in both international and
domestic research contexts. The review focuses on three representative application areas: seismic source pa-
rameters inversion, kinematic rupture process modeling, and reconstruction of crustal deformation velocity
fields. Key methodological challenges are identified, including issues related to data heterogeneity, model
coupling, and uncertainty quantification. Strategies for advancing integrated inversion techniques are pro-
posed, with an emphasis on fostering synergies between geodetic precision and geophysical modeling. This
work also highlights the potential of joint inversion on geodesy and geophysics to support national strategic
needs in natural hazard mitigation and geodynamic monitoring, and its critical role in the development of
next—generation Earth observation systems.

Key words: joint inversion on geodesy and geophysics; development history; application case; future chal-

lenge

by 35Ky L J 3 S T b K A B A o R Bk HOCR B ARLRANE L RSB R ARA A, kY
8 THT UL 00 3] £1% 0y B B R 4FE 00 3t Bk 9 B A o ) B BB 3 1) AU A AR ME— i . ARS8 L il e
RAS 0925 ) A8 A0 R 25 M i — Aoy . T BR Y B S i AR ME— PR 7 VR R T A SRR,
PURIIEA €/ AOI SISt 2 Y PURIIE A € ALk s A KR 2 R e g A5 S 4 0 e I Ak 2 3R

HEETR . HE AR RS (42374003,42130101, 42564002 » 42104008) 5 TLFE4S [1 AR 7 5445 ( 20252BAC240262) .
FE—1EE VP, T, I, T R AR AR WIS TS . gyxu@ecut.edu.cn
BIEVEE %, W, Bd2. ymwen@sgg.whu.edu.cn



1940 BOBKR 2 i (fF B A D

2025 410 H

S5 (H RS B ORI PE R AR AR AAAE . TG 24>
B Y 5 BE 0% Gl o 5 I R M sk ) BT 2 N TR
PR ) S = e o b sk 0y B S T 1) 45 R A S0 D A
TSR PE

HJ2 , T ICA S v  O0 00 5 A AS R T b
BR A 38000 A O M I A R T A R
R T 25 54, DAL I b 35K ) BB 5 S T IX S 44 FR O
ARERA VI R R LN . BEE SRS o R
18 2 R) R i ) WL (L 45 ek S0 TR RS
(global navigation satellite system, GNSS) . & il
FL42 TR 35 T ¥ I i (interferometric synthetic aper-
ture radar, InSAR) (OGN T FE 4 FL 48+ ¥5 il
AR I A TR N AR ) R, R
b 3000 £ by 35K Ay BB 5 Y ) (BRI ) W Iz T A

SCHR L3 ] YR AR T R b 0 b 3Ky B S
S, B G AR DA K Hb 0 S 08 0 Sy R Al L 45 b
SR SOULIN , ) 3k 3 2 g ST ) BRI B L
WS S K M A R ) BB A BT R b
BRBL A 3 2R 3 ) e (U ) B e gh 1
Hb 3Kk P A2 S HL TR A 5 . AE IR S R ORT
A T v S Ao 0 Hb T 25 R R BT B B T, R T T
2] DL R 4 S B R0 B, 5 HO R 1 B R A
T [ ARk Ll g R R e T A
Jo S S50 77 T A A

1 Kl EMIKYBRARELR
55

R o 5 R ) T R e 0 e OR300 e A R 11 b
Bk 4 B ) RS b A AR R AL A B, SCEk [ 19 1A
FH = 0000 21 11 M e K S5 B2 R T8 B GE H R
BT 2 B 2 gk, SCk [20 1) T = A 10 08 ) % 4
Py A ML o B AR LI I TR A R T S
AR JE 0 H 3 0 AH X MR B2 B o ek [ 21 J AR 4
A UL A AR B T 55 0 R AR T2 R B
Hiy XN AR 45 S B GNSS (19 H B, # FH GNSS
AT B IR M I B T GG Tz N T SRR AR
WF 75 SOk [ 23 ] ) b 2 K 1 A GNSS UL i
(14 Hby 2 0 B S TR TE O T 9 R e D N AR 3 F R
Yo SCHK[241F] ] 2018 4F Mw 8.2 3 3% #b 5% (1)
GNSS 72 J5 1 A2 WL I 7 bRl B 254 . SRR 25 ]
A InSAR £ AR T 1992 4F 36 [5 == 18 i
o RE Y [F IR 3, I InSAR Ji A #5228 BF

5 v 0 LI B UR . SCER[26 ] A InSAR
R 5 T A W XF 2001 4 Mw 7.8 H [E 75 i mJ 0] pY
L b 7R RS AR ML HEAT A5, RO TR R AR
FE H e RS A R SCER(27 ]85 GNSS Fil InSAR
MR 2 8 8 E T 2008 4F Mw 7.9 HE Y )1 )1
R R A2 W B o A B AL L SCRR [ 28 1 AR 4% M 1T B
AR S A 5T T 1966 A H T T & Ml AR YRR R
R JE T e LR O ) UL I R AT
R b ) e b 3K B K A R R AT . K M U
SO0 A Ay R b 000 i o Ay B A VR 1 A% 0 B
T, HAR A T A8 o 1 0 00 b 3 1) K W Bh SO
A E BRI R T ) AT B X S AR AL R b R B
A 5 (A8 3wl AR 4 3 52 Bl ) s bk N R Y % 4y
A3 AN 5 5 7 1l 2 B4 T

FE SCHR [ 3122 BT, K M i e 3t 2R 4 2B A
TEARE S v R A WD B B A 4, SCHER [ B R T
Rl 0 b R A BRI A BT . R R b
Bk BRI A R B T2 N T AR e b Bk gy P A
R[] L, 3K 26 [] B A — S AH [A] 9 R A B AN
Ivi) SO0 00 45 4 o W — B R B 8, R A R
TEOHE 48 v & EL A EORRE R A3 B R RN R 1
Bl A, AT LA S A B — R AR S AR AR AE Y
[P R, 4053 98 2324 B A A R o — 1 4

2 KB IBEA RET R
B 1%

R b 0 £ b 35k P SRR G ST B 30 G B A
FEN A pR BB RS | B ML Y (A X AL L ) R T
VLB 1), F 304 5 EX 34> J T ) 3% A b i)
by 3K A PRI 5 BT A5 AR
21 BAERERHIED

AT LB A Hi 0 b Bk 4 B B A R T AR
TG F5 - b 52 R PR AL I A S T AR AR (K b U
b 752 U5 BOHE TR A ) L Hb R ol S e R R SR A
TR (R b 00 R0 b 75 3 A K ) b B B TR
Sy R A8 28 37 Wk G S e A5E A8 (R b 0 5 R b 7R AR
dkEBIEEEA)HF (WL D . Hf, Okada™™ |
Okubo ™ 45 3L F {7 55 BLIS HE 3 T Wi 245 sh 51
M F A B A Sy AR A S 2 R S R T MR
I7i] 5% 28 TV I 38 BT J22 S 50N sh o A i 5T B IR T
7 T RS IS AR T B b 7S R b R Rk U R R AL
WFE 2 0] JB 78 Fz Vil W 22 1 98 3l 5 i 58 v )iz



5% 50 &5 10

VIS A5« R I N e bt R 4 B G S BOIR S e 1941

| ot Rk

K B 559k

PR

R H

Wb 5EE B L A M N AR 337 [ I

HE R L

HuRA) HE U

(i g

R LR

Ho R R e S I

MR Py 8 L 2N T I

KB B S HU

Hldss =]

PR L R ) ik 3 R Ay FERIER 5 9 G AR

Fig. 1 Relationship Diagram of Joint Inversion on Geodesy and Geophysics

6 PR

K M M R S 3 0 B
SIS LES

1) lE £ P 4R 5] 40 7 R B R
B

2) RN G PR KRB AT LR R OA

4 [Slanas )] e,

do| | Al | e )
d, Sulxy, a2, | ¢,

®1 BETEEMRHNE MKW IEEK S R E &

Table 1 Current Major Problems in Joint Inversion on Geodesy and Geophysics
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