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Rupture Characteristics of the Dingri M6.8 Earthquake in Tibet

and Prediction of Strong Aftershocks in the Sequence
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Abstract: The M6.8 Dingri earthquake in Tibet on January 7, 2025, exhibited a spatially extensive and complex
aftershock sequence, with a relatively small maximum aftershock magnitude. Additionally, the lack of comparable
historical earthquake data in the region posed significant challenges for strong aftershock prediction. This study utilized
phase reports from the regional seismic network in Tibet and applied the double-difference relocation method to
precisely relocate the Dingri M6.8 earthquake sequence. The results reveal that the aftershock zone extends along a
north-south (NS) trend, spanning approximately 80km in length, with the actual rupture length exceeding empirical
estimates. The sequence displays distinct segmentation characteristics, with dense clusters at the northern and southern

ends and sparse activity in the central section. The spatial distribution of aftershocks with magnitudes M1>4.5 is highly
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complex, influenced and controlled by multiple factors, including heterogeneous coseismic slip, local stress conditions,
fault geometry, tectonic setting, and historical seismic rupture patterns. The largest aftershock recorded was Ms5.0,
yielding a magnitude difference of 1.8 from the mainshock. This observation supports the empirical relationship that

"larger rupture lengths correlate with greater magnitude differences between the mainshock and its largest aftershock."
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Fig.1 M-t (a) and daily frequency N-¢ diagram (b) for the M1>3.0 events of the Dingri Ms6.8 earthquake sequence

(The x-axis shows the elapsed time in days from January 7, 2025, to the earthquake dates)
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Fig.2 Regional tectonic settings and historical strong earthquakes with Ms>6.0 from 1900 to 2025
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Fig. 4 Depth profiles of Dingri earthquake sequence in different orientations

(The location of profiles see Fig. 3; Purple-red dash lines represent the inferred seismogenic faults)
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Befk, BEESAUKMNFES22km, HANRKEI25km, B2, FFE&Bath@H, KM Xk 5
RBIREE A, TR R SRR R, BN TCIA R BT 2R L R

Gt S5 RN, MR RS TR R B 22 56 1] VA RS A 2 DR R Y W S AN [ T 7 2 e 25 A
b, BIEMFERRZL N, RIS IIR A 2 S EOh R AR FE 72 1R K (Wells and Coppersmith,
1994), & a2 iiE s 5 N R W= U R Eh )l A AR . R, 25500
P, MTTREAMRE, RESMRESFEERRIGEN AL EMRNE, fFE “HR
KEBA, FREBRARBEREEBR” NAKKR, SHRRIEMEHT K. 7T RS X
—HERG FIHARRR A 2 0 RS B R 5 RRIE S/ BAT M 5. (EAEERE, Rk,
RN, RRFEA—E AN, 20174 K6 9JHR (K1),

R MEBRRKE. REE. RREEHARR
ORI R K
Tab.1 Earthquake rupture length, magnitude differences, and focal mechanism types
(Red indicates rupture length longer than empirical estimated rupture length)
(LSS LA

s FEEE  am B R AM RS TR
1 2001 R A 758.1 383 154~214 24 AEiZ Rt
2 2008049)113)118.0 300 143~191 1.6 UM Bt
3 2015J21A/R8.1 200 154~214 0.8 WippseE
4 2017 PG KA 6.9 30 48~59 1.9 SUIRCLEIC)
5 20207458 /e ¥596.6 25 33~47 1.2 IEWTA
6 2021 %74 170 83~94 23 AEiZ Rt
7 2025743 E H 6.8 80 42~55 1.8 IEWTA

e RPBERKERERE TR MG EAR], K5 E AR 5 RS LT AR
logL = 0.5M, — 1.8 (Ustu, 1961); logL = 0.51M, — 1.78 (RJF4i%, 1990); loglL = 0.347M, — 0.622 (¥4
BE%, 2015

4 451k

A IR R AR LR B R T8 H 6.8 Gt R AN A AL EIE, S E H S
RBWIE U R R R RATRHE . FIRRE R JBh FRIFEM RS TR, ik
I L3RBT TR, % 5 H 6.8 ZeHiZFE 51 Mi4.5 DAL 4372 A 1 s R i R A% 7 5 B 3R 47 T,
CEIVN I 2INIY

1) EH 6.8 HHEFHIRFEIE G LWEGE M 2T NS [FEAM, REFFIKZ 80km,
W) 10kme JPE I BEERRE A &, LB R B o A T AR I Ta I, e BOR R
ik B LW AE S, Homid g, W T RS o SIS iR B A

2) HiFE 7 A E B TR 8~15km MIREEVEEIN, ok, FEunvk. MEETE M1 3 S5



BRWT RS, 5 AR 60~70° MIFVRHIEARTT . SRR NI RR AR T AT AE R IR
JELLF Skm fidy, BEARMIRELN 6~12km, JoHIRIEA .

3) EH 6.8 FiR Mi>4.5 REZMPAARA, ARG PIELRNLE AR, 23
TEBIANE 5] SR BRI 25 A S T2 T LRI 45K g3 T S MR g St R SR M B[R] S i AN 1

4) EH 6.8 ZMBFINBRNERTHIGHRNE, EREBRARERREN 1.8, e
“HERREBOR. ERERARBREEBR” 2HR R,

MRIGASCHI FUAE R, PTG AR 75 2 1) AT LA D fie R A% 7 0 2 T 11 2 B 4, AR DT A
T Je LI 5] PN AR PR A 7 22 R RUBEAS L, JUH R AE D SE R P Bk =« X Isloby i B2 2 [X
TR EAT BRI N AT B AR, R, BB R A R R IR RIS R . MR RS R A
G AN TS, 3 L A R AT AR R A IE

BEAh, ARSI FLAE R RN, Wish & uh BRI 5 AR ZZ IR/, JCHAREE AR ZR/N T 10
Vi, TR LT RO AR S 2, ] B Bl W A R R Fe =4 J LRI BT, o0 i 2R )3 8 > 1 A 42
R LR R, BTk, AR AR AT AR IS i sh iR & IR AL I, LIRS
o Je 5 B T P R0 s

BOA: TR A XOHRR R R RS AR Al G ul, R R S G PEE AR
DR R PR AR IS RIS AR H k. 2025 1 57 HE 1 H 21 H, PREMBE
SR PR E R X R RS o AR, 5 H AT E AR LRSI, A5
T E TR, SUHRERRVIT R XA R E R 7T 5 16 T, PEEE 16 X AR R
e i B AR B ] T AR AR B, AR — IR B0s . ST R AT GMT6.0 k4
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