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Remote Sensing Image Characteristics and Seismic Hazard of the Baiganhu Fault on the South Side of the
Central Segment of the Altyn Tagh Fault

Abstract: [Objective]Accurately defining the spatial distribution and scale of active faults is fundamental for for
analyzing regional tectonic deformation and assessing seismic hazards. [Methods]Using multi-source high-resolution
satellite imagery, this study systematically interprets the faulted geomorphic features of the sinistral strike-slip
Baiganhu Fault, located south of the central segment of the Altyn Tagh Fault. [Result]The results show that the fault is
approximately 247 km long with a general NEE trend. It has been intensely active since the Late Quaternary, as
evidenced by extensively developed faulted geomorphic markers such as offset alluvial fans, transtensional cracks,
pressure ridges (mole tracks), offset gullies, and sag ponds. Based on its geometric structure and spatial distribution, the
Baiganhu Fault can be divided into western, central, and eastern segments. The central segment preserves a ~50 km
long surface rupture zone with an average coseismic horizontal offset of 4.8 m, indicating the occurrence of a past
strong earthquake with Mw 7.4+0.3. Statistical analysis of 99 left-laterally offset gullies shows an average horizontal
offset of 4.3-4.8 m for the most recent event. [Conclusions]While a throughgoing rupture of the entire Baiganhu Fault
could generate an earthquake of My 7.8+0.3, the ~5 km wide stepover it forms with the Altyn Tagh Fault is unlikely to
fully arrest throughgoing rupture propagation. [Significance]This implies a potential for cascading rupture between the
two faults. Therefore, the seismic hazard posed by the Baiganhu Fault warrants significant attention, and regional

seismic hazard assessments must fully consider the possibility of its cascading rupture with the Altyn Tagh Fault.
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Fig. 1 Tectonic background map of the Baiganhu Fault.

(a) Delineation of active tectonic blocks in China and its adjacent regions; (b) Seismotectonic map of the northern Tibetan Plateau; (c)

Distribution map of the Baiganhu Fault.
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Fig. 3 Typical offset landforms along the western section of the Baiganhu fault

(a) Fault valley; (b) Interpretation map of fault valley; (c) Fault saddle; (d) Offset gully
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Fig. 4 Typical offset landforms along the central section of the Baiganhu fault
(a) Offset gullies; (b) Large-scale faulted gully and gate ridge; (c) Offset gullies and alluvial fan; (d,e) Enlarged views of the offset gullies
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eastern segment; (c) Dissected alluvial fan; (d) Interpretation of the alluvial fan in panel c.
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Fig. 6 Typical seismic surface rupture along the Baiganhu fault

(a,b) Pressure ridges and Extensional fissures; (c,d) Large-scale offset gully and Linear extensional fissures; (e,f) En echelon strike-slip
fractures;
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Fig. 7 Distribution of local gully displacements and COPD plot of the 80-165km fault segement of the Baiganhu fault

(a) Cumulative offset Probability Distribution (In the figure, the yellow curve represents the COPD plot for all offset gullies, the green
curve represents the COPD plot for displacements along the coseismic surface rupture zone, and the blue curve represents the COPD plot
for displacements along the non-coseismic (or aseismic) surface rupture zone) ; (b) Distribution of local gully displacements (In the
figure, the green dots represent offset gullies within the coseismic surface rupture zone, and the blue dots represent offset gullies within the
non-coseismic (or aseismic) surface rupture zone) .
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WP B RERESHN AT H, T AR R R AT E B PR . B, AR FRAE
ZWTRIT R R G b R B IR 5 I A RN E AR, IR SRR AR L SR M R A B TR DL A SR AR (R
R ESH, R R BTN IR R
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T35 T 24 AR B ity 5 B R W AT A, 3 TR T BE RS 40 Skm, 1% X2 75 AE BH A4 A 2245 4%
PR Ak W 22 AT D L ) PT R, BB M Sk AR M R 1 X I R A B VAN . BT, SR TR I ZE R
DX A5 3R A BSOS, [ P A 53 2 1 g skt R e g vt S EUER T R T KEM AL, BT — RFHA
Ho

Wesnousky (2006) 381t 7341 22 YCE e UM RE 1 R A LB R, R INL 2/3 B R 2B T 2 B X 5 2
Kty $EH dkm B8 I XA B 0E 2L 58 1 BRE, RV % 5 B B X AT 58 A PHAN I 1 T 8 i . Biasi %5
(2017) Guitsr b 66~67 Yk et G (UL 46 UGER BUHFE N E) , N X %6 B 5 i 2GS A 26 5 77 AH
Ky BYIXTEE N 3km B, 5 FE AL R R AL RS IIBE R 2 50%; B X 96 KT 6km B, BRI AT IE M Z L
I 2 HBAL . Elliott 5 (2009) 45 H Y th FR Al 249 J& 2 X R iy, 2 [F) 78 A7 7% A2 A Bk BE R (>200m/
km) , WS N X — Bk ER & S Ah— gk s AL 4k . IR 3T D7 s B BRI G H A RIEE — 2 R 4
THI B se R O 1857 AFE 2 B INM Mw8.2 HifE, BEAY 166 4F, T WL asiE 1) 5k B I 2 40T 4
ANEE, SRR S X DR 5 2 DL 11 S K B R A I (1 B AR A o TR ORI 2 IR R R S T R SR,
2016 “EF P 2V Mw7.8 HIFE, I 21 (WS 5, RELMIBYIX %6 ik 15-20km (Hamling et al., 2017;
Stirling et al., 2017; BKWVIESE, 20220 , BT B DX 222 1R BH 424 2808 I JE 46565

B 5 LB G Al, BTS2 X IR T 3D, 2D HiB sl 25, K78 7 LR AZ O AR
1) SRR 2 — M LGS B8 2 Skm DL BRI X, HAERGEIEAERY X B A JREZ 4N (Harris et al., 1999) ;
20 B X — (57 A A8 A Ao FBE 52 T B 2R SR (V) 0 S R R, B K T ke S4B 5 T8l ( Oglesby, 2008) 5 3D HiT A
[ R S E R X T RAAN I SIRL Jy, W Ja eR M FR R R ah . I Ak AR B s, L RE Rk
4km T BIHER X AT 8km B8 (I FL 5K X (Duan et al., 2006) 5 4) HuZE AT S HE 20km 55 (575K B X AT 7km
T [HF R X (Wang et al., 20200 o R D) 2 E G iE 55U E RN &5 R — 2 %5, (HIYRY Skm 51
B X A7 LE RGBSR B mT e . DRI, T I 2R 5 ) R e B 22 2 TA) 2 Sk B B B [X TG V2% 56 4 P 3 1 A%
o SR W AR R AR U I R 1 38 77

VAR R RE 22 T3 s T KRG R AR I L A 1 2 KRR I R AR 4h T T 2,
M A A% TR RN IR Rl W e, B G BRIE & 2 TWr R IE 51 R 2 4 Wi Z 9Bk %¢ (Litchfield et al.,
2018; Stein et al.,2024; Bird et al.,2024) . 2000 5ELAK, 4Bk 5 IR Mw>7.8 LR B BN ZEA, w2001 4
Bl Ms8.1 HiFE . 2002 SRR+ BN My7.9 HiFE 35246 T 1 WiZdom i 2 40km IR MR, 2016 FHLERL
My7.8 #i7E . 2023 4 - H I My7.8 HE MG R R T 4 KW R B AE A (Litchfield et al., 2018; # A4~ %
&%, 2022; Liu et al., 2023; Stein et al.,2024; Mukhopadhyay et al.,2025; Wang et al., 2025) . Stein & (2024) ¥
AR W KA Y UK B LB BT, TEFRS R T T @ R PIRAES A &) B
2 W RN AT RERRRE R I ERASREL, SO AR R IFIE IR RE F AR XM AR A SR
5 RESEREREFLEE N ETHR” MAS, &0 XA ONE . ATMBRRE FI/RE
DT 28 ] ) e P A R TR R XS R ], G 3 A A FH 2 Y T 5% R 0 T R 7R 4 W 2R e (M Ak 1] 2R3 B R BEL R 28
R, MNZE (A AT SAIE AR TR T A B, PR AN R R S W R — 2 R AL Ay ST = . A IR 4y SO R Az AL
HE A Iz X, A4 AW R R ARG T AR “ARBL” AHAR HLAL T m N RS IR R & Wi, b 51 ks
R 2R R 00 G MEVE LR AR . BN, AT S B R G W AR IR R I ARAERIE IR, )75 ks B
BRYDEE RS 1) — P A .
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AHEFUHE T Z IR W RE BER S, XTI T RS R R B S G S M. 8RR
WiZIn 2SR . HRMR IR SOK RARTUAHIE, 3R15 T UL R AIER:

(1) BFHIRERE — sk Bk BACAR AR, K21 247 AL, W58 Y208 DR SR Z0E 3l (i K 22 g o iR
MIURTEE b, W] 7 NP B B S AR B = AN IRBLE, S B IUR & 5 W R LA A B3 2 5

(2) ATl th BURAF T 20 50km IR R AR, 2 [FRAIA2 L) 4.8m.  BET- MR AR A HLAE
MEARAE, ATEWRA KA My74 UL LR REE Ty, HRAERBTEMR, BERHKTIX
My 7.85

(3) ATHWR SR G MR BAFE— N Skm B X, ZPr X E% e 2R msERK 5y k, H
T 2 TN B 7R e W R KT 73 ST 2, PR SR TSR AR A PR SRR R P A 7T E

AT AN T 18 AR MR TR 1 1 T B R R SR AE BRFAL s ROR M R5 8 T W 288 B fee ol M e A
EEFMROT T AR, #E R ERAE. Sofr F Rt E ., B RBRMFERABESH . FN, Sk
IR WA M RS HEAT R B, PR T SR W R A R BRI AR
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