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Strong ground motion characteristics of the M 6.8 Dingri,
Xizang earthquake on January 7, 2025
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(1. Key Laboratory of Earthquake Engineering and Engineering Vibration, Institute of Engineering Mechanics, China Earthquake
Administration, Harbin 150080, China; 2. Key Laboratory of Earthquake Disaster Mitigation
Ministry of Emergency Management, Harbin 150080, China)

Abstract; The M 6.8 Dingri earthquake in Xizang on January 7, 2025, caused extensive building collapses and

significant casualties. To investigate the causes of seismic damage, this study analyzed the amplitude-frequency
characteristics and propagation attenuation characteristics of near-field ground motions using 35 sets of strong motion
records obtained from the National Intensity Rapid Reporting and Early Warning Network. Through comparative
analysis with the seismic ground motion prediction model (ZYLW22 model) for southwestern China, it was found
that the measured values of near-field ground motion parameters (including peak ground acceleration and response
spectra) were found to be slightly lower than the model predictions, while far-field observations exhibited higher
values than predicted. Spectral analysis revealed a pronounced high-frequency energy dominance in the 1.0~3.0 Hz
range within high-intensity zones of the earthquake. The epicentral region of the Dingri earthquake lies in a pastoral-
agricultural area, where local buildings predominantly consist of self-built low-rise stone/wood or adobe structures
and simple frame residential buildings. The earthquake disaster may be attributed to the poor structural integrity of
these buildings, whose natural vibration periods closely match the predominant periods of ground motions, resulting
in widespread structural failures. Additionally, the near-fault ground motions of the Dingri earthquake also exhibited

source rupture directivity effects.
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4 ok TR 5 TR kg 545 &

100 10[)
S ——— ZYLW 22457
S . - — -ZYLW22 £ lo
o FUREEAY
= 20 107 20 10 s SRR
= i o
) Q b - el
= N = < =
= O\ & e s b
A ZYLW22H SN A 107 — zyLW22Ri § 210
107 — — = 7YLW22 10 =, ---7ZYLW22 o
o FUREEAY } o FUREIY
= RGN = RAEAY 4
107 = 107 107
10° 10' 102 10° 100 10" 10? 10° 100 10' 10? 10°
W2 /km W72 /km W21 /km
(a) 0.3 s /31 (b) 1.0 s hnsk 54 () 3.0 st 31

3 iEHHIERD PSA (0.3.1.0.3.0 s) BEET R EE 5> # &
Fig.3 Distribution of PSA (0.1, 1.0 and 3.0 s) with fault distance for near-field ground motions

T M H R SRS BT IR T B A A A T 8RR B SR ) A AR R U f, TR A S

A (1) R
PGA

Ju=3mpoy (D

W 0130 5 87 A S L AE 1 DA L e —
o ARBUR IR B & T A A, UL 4, HRR = 5 R AR o NSEEAPGA
WL AT iR S 3R AE T VU RE H B 6.8 SRR 52 X 45 4 21
JE X R Z5 4 7 L, H b 25 00 2 RE XN AR e R it 10k "
(R A S5 R SR BT T AR LR K, LI 5 E AR KA ” _J;{,; .
D3 T 7 DXCAR XA 3l A7 AE 1) A A/ IR R R
22 BURRMEREWSS , 4540 ELIRITRLY 1.0~3.0 Hy, K55 10y 1 )
TE RS o5 U = S TR 2 08 i B4R 300, 3x AR TR e
AR FEUR AL G E B R SR R B AR F T B4 E5hED PGA MERSHIRE S HE
o ARUHLEG T AN  EIAE = E RS EH . OE  Fig.4  Distribution of PGA with equivalent predominant
i 2 R A 1 SRR PR, 2 B (DX X ) 98 4 3 frequency for near-field ground motions
52 2 BEGOREAR, H RS kan SEHPY M 2 A F SRR K 1A, 30 kan S50 RBBR 6 A 132 7
187 25 B 0 s )RR 2 TE B Y 30 Jt , KBTI AL T3 N B IRCIR 25, 2R B I ey SR B 200 B8 Al o ity
Jiti ; @R DCOF- 1K 4500 m (14 = FE LM IREE 7 R SORRE 2 - 15 C HARA SRR S, AMITEBRIER S5 H N ok
PRIFATRL, N2 S5 5 T2 A BLRAR IR YT HERE

U i LR EmE  EEAUE  Emf EE

PGA/(cm/s?)

AL Em AR ES mm iRLGE EmEAbAG e ERSSH mm A ) RE5H mmAA
OO HEZREEHY O HEARE COHEARZS Ay COHEZR S

739 66% 88%

97%

1% 1% 2% 0%
1% 25% 7% 4% 1% 1%
(a) KEKX (bh) VIIEX (e) VIEIX (d) VIEIX

5 M6.8 EHMBERXSHNEXEZAYEN G LE

Fig.5 Structural percentage of buildings in each predictive intensity zone of the M(6.8 Dingri earthquake

3 TR MR BN E R R T

AR PEHCZE BN EE VIEE DL FR XN 4 i 58, 118 2 DK 5% BHJE He 0 ik 3 e vy i, Hevp
XZ.D0004 & 25 F1 XZ.D0007 & uifii T-VIEEFE |, XZ.D0001 &35 F1 XZ.DS002 & uhifir T VIEE &, 3 5 76 F= 37 H



454 T VL,45:20254F 1 H 7 BYERGE H 6.8 B sE = S RFIE 5

BT SR T LA, T Ml AR A R AR ok ) T 2t 4 HEO Y A AN [ 5 - JRE AR b 7 o 3
FBETT A3 4L, X 4 410 s B SOR B BR FIERE 1 40434, 1B T 5B bR Ve R R g ) T ah 1
6~ 19, HIEITTAN, 4 20 SR AN B S I 3 A7 A8 (R — 48 i, W AEL RS B34 A0 A AE 0.1~ 0.4 s YEE P, 58T
BRI A N TR RRIE A 1 Z F R R, Fordh AL T B2 AR XZ.D0007 15 3k 7K P[] Jin 8 B sz o 33 g 1 ey
T 7 AR BT R IE S I A R B LR, ST IR N T R R S AR
(LG B JRAFZRTE R (1~3 Hz) X F IR EHZ 0.3~ 1.0 s N, 30 5% B9 00 i B8 s I8 3 e A% T3 13, PR ot
URHI R X T3 — F 9 JA 0350 Bl ) R SR S i 50N AR X AR YR b 72 52 DX AR e AR Bt i i B R I s 8 G
H AR ATREEAR T 0.3 s, VILEE S U R X Hb 32 3y S 0y 35 4 (EAR AT BE s T b5, BRI, I IR b R 0 T 4540 A
IS IR G0 B S e R P

= 500 _ 1.6
% T 0 PCA=—581.1 — XZ.DO00TEW
2 50 - 1.4 —— XZ.D000TNS
S0 10 20 30 40 50 60 i3 —— XZ.D0007UD
Fsf 1) /s -
- 1.0
= g 500 PGA=418.7 ¥
il ow = 08
B < 500 - |
ST0T10 20 30 40 50 60 064 %
H ) /s 0.4
B 500 _ N S —
BE 7 PGA=318 e -
&= 500 % i p) 3 4
0 10 20 30 40 50 60 -
Hif ) /s Jaii/s
(a) ZArH s B A (b)) =ik I i

6 XZ.D0007 & i hnisE & B 52 i 2k A0 = R i

Fig.6  Acceleration time history curves and response spectrums of XZ.D0007 station

o 100 PGA=-99.5 1.0

HE 0 . —— XZ.DOOO4EW

’1: = _100 1 1 _XZD0004NS

= 10 20 30 40 50 60 08p — XTZ_.DO%MUD
T 6 il
HTIET]/S 06 : \‘ ........... 7%?%

=~ — 200 5o V-0 \ - - -8EFIH

= 9 L PGA=108 =

®E (Y —T" e Z ;

= < _ :

== 2075720 30 40 350 60 04
M [E] /s 1

- 0.2

" \é 0 ” PGA=-63.3
= 0

=
=T 1030 30 40 50 0
I /s Jl /s
(a) =43 EE (b) =43t I S %
7 XZ.D0004 & ik 0 ik B B 72 i 2 70 R R i
Fig.7 Acceleration time history curves and response spectrums of XZ.D0004 station
o 100f , 1.0
%( T PGA=-53.2 . —— XZ.D0001EW
=E 00 o —— XZ.D00OINS
10 20 30 40 50 60 0.8}
fik il /s i
B a 50 . 50 06§
2% o PGA=34 = :
| =50 = 04l
10 20 30 40 50 60 A
B 1) /s f
- _ 0.24
g S0 PGA=-35.1
Y [ e
&= 10 20 30 40 50 60 %
Hefa)/s JEl /s
(a) =4y e (b)) =43 SR 3%

8 XZ.D0001 & i /in i3 & it 2 fh 2290 = R 3

Fig.8 Acceleration time history curves and response spectrums of XZ.D0001 station



6 womE T OB 5 TR Ik 3 545 %

ma 50 . 1.0
2L 7 i PGA=39.8 - — XZ.DSO002EW
=5 g 0 — XZ.DS002NS
ST 10 20 30 40 50 60 0.8 — X7.DS002UD
; ro 6
[ [8] /s : “ ........ TR
ma 50 PGA=39.3 % 068 -~ Sl
=) » TA=09.C ) \
5250 & R
0 10 20 30 40 30 60 04F N
] /s ',r—'\\ Seo
S 02} N e TTTmmms--al
B PO B1E ‘ e et
-ZEJ £ OW - 0 m B —
==0— 20 30 40 350 0 1 2 3 4
I 1) /s JEW/s
(a) =i e i (b)) =i I B 2 %

B9 XZ.DS002 & ihiniE fE B 2 i 2 70 &z B 3%

Fig.9 Acceleration time history curves and response spectrums of XZ.DS002 station

4 WRTTEERRITIE

R T5 RO, W] FH 2238 80N e, — M 2 5 Ll S iy b i sl A R (RT3 T i, SR RRAI
T 1 ) e 5 LRI 56 00 AR, R 4S5 0 5 It 5 3 0 O ) 245 s i 1 (- 350 5 3l )
FERTF 50 km) S EOAM G AR B 172 210 SR A7 AE b 2 25 1) B M 2 MELL R e3R8 H M 6.8 HbiE i
= Bl 23 [B) 43 A iR 5 Sy RE B AR R, (A A R AR R I 1Y XZ.D0007 &3k (5 i f 24 15°,
WHTI7) 5 XZ.D0004 35 ( J5 i 20 115° BRI J7 ) A8 B el P LI, b sz gh i #R 45 SR R I il L
HIJ7 XZ.D0007 5 35k 1 5% £ B0 4 25 M (I o TR0 TR 4 R AE , AT RUCRE i B d J T 45 [0 XZ. D0004 15 3 1 5%
5 BOATWRIGHT' " 42 H 51 24 5 1) A0 B A — 35, DLIET 6 AN 7, 31X 2 A4~ 65 sl K 1) b 30 s 1 3 5
ZYLW22 BERIF PSA #h4k ixf b 25 5 LI 10, | EIWT AT, Wi 2 2400 77 XZ.D0007 65 312 5% i 7K F- ) S,
TER A (<0.5 s) #5238 ZYLW22 A5 80 1) Tt I v {8, < ] 109 B W s T ZYLW22 55 8 ; )2 o 24 )5
XZ.D0004 5 51 sk B /K P[] S, ZER RIS (/NT 0.5 ) BT RAR T 5 ZYLW22 A F50l v i, 1 7 v D
B K TR T AR VR M R 2 B2 F D A i 2 1) b [ ZE A R GRS 1) PR R 60 T )= AL
MY XZ.D0007 15 5t b 752 2l AR I FIE AT AR P B AR AT G s P U 247 Il PR ASUW R AIE

10* 10*
—— EWJi ——EW]Ji]
—— NS —NSpi]
—— ZYLW2245i —— ZYLW2215
E E
.‘Ep( 10? J§ 102
100 | Lol L Lol L Lol 100 n Lol " ol L Ll
10~ 10! 10° 10! 10 10! 10° 10!
JE/s JEl /s
(a) XZ.D0007 435 (b) XZ.D0004# 3

B 10 XZ.D0007 &5F0 XZ.D0004 & uf ik FE [ 7 i 5 ZYLW22 8%t bk
Fig. 10 Comparison of acceleration response spectral at XZ.D0007 station and XZ.D0004 station with the ZYLW22 model

AU A b 52 30 DRI 2 DX R 8 TR R vk e, T TR S5 R i SRR L (S Ao R i A A b 7R )
HHRE , FE A ME LA AT T 28 A 335 A A ik v 280 s A ik b B0 3 52 50, SR FE BALTZOPOULOS 2510 42 M A Jik w43
M AT 4328 %07 506 BAKER 250 $2 1 5 B U T ok o T 36tk B8 T OB TAR , #2130
2 sl 5 A K HeRR b = sl ) 25 . OBk 48 L (pulse index, P1) A/ 0.85; @7E = /D 30° Ay 3% L5 7 i i [l
PIRFLETEAE ) P ; FREUGK o A 008 B S 07 1% PSV AR 5 IR AR Z Bl PSV TR B4l & B4 ; @HEEL



454 T VL,45:20254F 1 H 7 BYERGE H 6.8 B sE = S RFIE 7

FKPES PGV A/NTF 10 em/s, ¥ XZ.D0007 355 XZ.D0004 4 30 sE7E 360° 38 [l P e i 15 3] 10 3 B ik o
FEERZE R ILE 11, HE,Z.D0007 53l Bk & B, Hdge K P1 XN 6 i B ik v it B8R 5 W )2 v 1m)
EE AT 7 1], Z.D0004 & 3R FE Rk AN R H .

90° 3 ‘ 60 30
.60 — k%P — J5UA
\\ 300 _%ﬁEirﬁj P _iﬁﬂ:x a 20—
: - = Wik £ 4 E 10!
— I KPI < E;(
----- PI=0.85 = = 0
220 el
= -10}
0 —20 i | 1 1 3
0 2 4 6 8 10 35 40 45 50 55
JE31/s JE31/s
(a) TSN A (XZ.D0007 £ 3) (b)) HEHUDK b5 IR S (¢ ) FRPUT ) _F s B A S
FOL % S % (X Z.D0007 15 34) Jik whah B ZE (X Z.D0007 45 3)
40 20
— ik EEP1 — JEh — 5
o W)L 30 — il — R
= = =27k ) £ 2 10
0° - P1=0.85 g
) =10
/3300 0 —1oL . , h
0 2 4 6 8 10 20 25 30 35 40
/s JEIb/s
ki e Rk N (e) $REHUGK 5 IR IE M (f) KPR R FE S
1) 4850 A7 (XZ.D0004 5 3
(d) BBl AR R UL 52 W335 (X Z.D0004 15 ) Jik rhah B S (X Z.D0004 55 )

E 11 XZ.D0007 &15%0 XZ.D0004 & ih38 = 3hic AR B R IA A R
Fig. 11 Results of velocity pulses extracting from strong motion records at station XZ.D0007 and station XZ.D0004
Ah , ZRF— G B s LG B Rl i A E A RE A B, ARE ZHOU 261" 42 i e 31k
Vo R 53T 2 A~ B ulifig 2 A, Hidh XZ.D0007 G35 Vg, =231 m/s, J& P13, XZ.D0004 &5
Wi Vo =325 /s, JBHEE 31, XZ.D0007 535l b A5 (F 45 25 , wT BT i f% Bl 31— i AR A T, R
b B AR B R T R AN K, DRt 3 b R SR BRI AT RE S AR E H M6.8 MR IR
RTT R

5 it

AR SR FH L 58 B S A5 T T AR T S8, 00T 2025 4F 1 H 7 HPERCE H M (6.8 HiRE 1M 72 5 2 8
FRAE | Hb 52 S RS R AR PR 27 I PR AL THE TR B R T RE R A5 AN R 4548 .

1)PGA PGV Fl PSA WN{E 5 GMPE UM {F (1) 5341 45 R R W, AUGE H #iGE PGA PGV PSA WL 5
VY R 1l DXt 52 S PO ( ZYLW22) AR 7E— o 225 5, HARSR I ZYLW22 A5 w5 £k 32 37 o A0 1l 75 50 i K Al
A R 5

2) % H R R b TAIX, R X SR ASH LA AR A AR/ SR RIE S B S 8544 o 32 | S5 e B A P 2
25 1o BN DX R Bl R 0 57 ) AR R S A A o O (RF 1 Ha) |, SR XAE G0 A & R s &5 A
PRI, JE FEOR R RB S EIRREIR & ok N RFET - R EH R,

3) tEHE S A A oA b, RR AL 5 0 50 52 s S5 A s B s 0 % PSA FE e R B S AR, O BL7ERE
G b 5 20 A PSA 5 BH 5 = T AR O ) MR Sl PSA | 3R B2 R R IR A AR AL ) A 24 R
PR, 3 5 72 VR PR R ) TR S 25 0 B S it SR — 3K,

Bigt: R P BB TAZ N F AT R E SN F S A KA AR X
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