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Fig.1 Topographic Map of the 2016 and 2022 Menyuan Earthquakes
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Tab.1 Source Parameters for the 2016 and 2022 Menyuan Earthquakes
Hh & WFFE A Mw Em/C) Wif/C) WEhA/C) KIE/km S /km BKESE/m BRI SIRE/ km

, 146 43 83
GCMT? 5.9 — — — —

335 47 96

141 50 79
UsGs? 5.9 — — — —

2016 4F 337 41 103
IR H % SCik[14] 5.9 134 43 68 24 20 0.45 9.5
SCHk[7] 5.9 127 45 73 — — 0.75 —
ARSCHFGE ¢ 5.9 137 46 79 4.4 5.1 0.9 —
A ST 5.9 137 44 79 16 16 0.53 9.0

104 82 1

GCMT 6.7 — — — —

14 89 172

104 88 15
USGS 6.6 — — — —

2022 4E 13 75 178
IR b ABEC — 104 80 0 8 13.7 1.07 —
BCEt® 6.6° 109 80 5 8 13.7 2.84 —
ABBt! — 104 80 0 10 16 2.5 5
BC Bt 6.7¢ 109 80 5 20 16 3 5

T s a R R B IE T https://www .globalemt.org/; b 2278 B8 K I T https://earthquake.usgs.gov/ ;¢ 78 Y3514 80 A 5 d 28 o0 A =

B34 se FR AB BC W B W 2 4 ik b 22 06 By 1) i 78 2%

R2 2016 F /2022 F iR ER T InSAR S 1T B SARZ B S H
Tab.2 Parameters of SAR Images for INSAR Analysis on the 2016 and 2022 Menyuan Earthquakes
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033 4278 2021-12-29 2022-01-10 55.1 12

(i SAR B¢ 1% 4b 3R FI GAMMA S 4, R — %
2 InSAR $ R 48 B 58 W] 52 M KB A8
Bt U A B R R R S5 T R & A
i) 30 m &3 [8] 43 ¥F 2 ) SRTM (shuttle radar to-
pography mission) i1 [ b JE AH 057 F1 3 47 b 3 2
i . AT T {E ¥ (signal-to-noise ratio,
SNR) , B ek M TR W . ALm 2 10: 2 £
LA B ul e Ak B 5 AR 05 R B /D 2% 1 U (mini-
mum cost flow, MCF ) 8 ik 3 47 A0 {7 fife 281, 1k
T 3 HRORE 28 1) 1) 1 2 0% 748 1t R FH 38 F AL A
ik KA B IE & 4t (generic atmospheric correction
online service for INSAR, GACOS) ¥ F# Ik KX X
M X T AR I R BE 1 5 s B S i 3K B
2016 4F 2022 4 P U 118 3 72 19 ] 7% Mo TP A2
%, A 20
1.2 FEREEEG

VP2 % % AT InSAR £ AR XF 2016 45 17 5 1
MUEAT T EgE T SCERL7 IR InSAR # AR

=24
w

AR T+ B e KA 4k ) 1 JE A2 8 5.8 em I
6.8 cm; J 38 o S 3 A Sy AS UM R AT RE A TE i
JE WS — AR W2 L, Az Wi 25T 10 km
Sab I D T A 3% . SCHR [ 14 JR] IR L Sen-
tinel-1 £ 4 4R B T W) 72 b R A2 7 |, B KA £k 1)
JEAE YR 7.0 em; [6) B 25 G R TR 22 05 L, 0
TRBERZESE N EEWZ 25K, AR
FIHIE AR 5 SCER[ 14 12500, B 2(a) #1 2(b) 43
SR 2016 AF 1) U5 M 52 [R] 7% T | R B0 26 ) JE AR
Yo FREPREIL A2 0L G B S, A5
# R 2016 4F 1] IR b 5R 13 B W 2 OF R kR
) b 3%, FE BB AR ) R Y AR I IR 1] o K
FHE R 6.7 cm F1 7.0 emo BLAR, IS FILIE 0 [7] 5%
TV 728 3 G5 ¥ 38 Ry B — 357, Oy Il A R — 3R, 1
N HLF AR SAR T A5 & 0 B 2 B M R 1 i
BFFAE . B 2(c) T 2(d) 4351 Ry 2022 4F 7] Y b 752
[T B mIE 2. BT 026 75 SAR
AR E SRS, K 2(c) RER TARMER



890 WK A

5 B B2 | 2022 46 H

PO R X B, o R AR R 67 em. 58 K 1) [ B AL
2 n] [] R L A8 3 R, AR YR M 7= 3 B 1) b 6 R AR
0 A 30 km X 20 km, Hifg KIEAE K 78 cm. JE

75 375 v a) oy E) XK 3 NWW-SEE J7 1], 1% 5
USGS .GCMT “5 ML) & A7 1) 752 I 2 8010 3E ) 3
A—F, HiZ b 5% eI W 4 5 A 47

B2 2016 4F Al 2022 4F ] 5 5% 7] 7 b R P 22 )
Fig.2 Co-seismic Surface Displacement Maps of the 2016 and 2022 Menyuan Earthquakes
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Fig.3 Surface Ruptures of the 2022 Menyuan Earthquake

Traced from Gaofen-7 Image
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Fig. 4 Slip Distributions of the 2016 and the 2022
Menyuan Earthquakes
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Fig.5 Coseismic Surface Displacements, Simulation and Residual of the 2016 Menyuan Earthquake
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Fig.6 Coseismic Surface Displacements, Simulation and Residual of the 2022 Menyuan Earthquake
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Fig.7 Static Coulomb Stress Changes in Neighboring Regions Caused by the 2016 Menyuan Earthquake
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Source Parameters and Slip Distributions of the 2016 and 2022 Menyuan,
Qinghai Earthquakes Constrained by InSAR Observations
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Abstract: Objectives: Two earthquakes with a distance less than 40 km occurred in Menyuan, Qinghai
Province, China, including Mw 5.9 earthquake on 26th January 2016 and Mw 6.7 earthquake on 8th Ja-
nuary 2022.Methods: The interferometric synthetic aperture radar (InSAR) technique was utilized to pro-
cess Sentinel-1A radar images from both ascending and descending tracks to retrieve high resolution coseis-
mic surface displacement maps for these two Menyuan earthquakes. The coseismic surface displacements
were then inverted to determine the fault geometry parameters and the non-uniform fault slip distributions
with a dislocation model in an elastic half-space.Results: The results show that the 2016 Menyuan earth-
quake was a reverse event on a buried fault with a maximum surface displacement of 6.7 cm and 7.0 cm on
the ascending and descending tracks, respectively. The maximum slip on the fault plane reached 0.53 m
and concentrated at depths of 4 — 12 km. The 2022 Menyuan earthquake ruptured along the NWW -SEE
strike with a maximum surface displacement of 78 cm in the satellite radar line of sight and a maximum
fault slip of 3.5 m occurred at a depth of approximately 4 km.Conclusions: Considering the tectonic settings
around the Lenglongling fault zone, the 2022 Menyuan earthquake is likely to occure in the western seg-
ment of the left-lateral Lenglongling fault, with its western end extending westward to the Tuolaishan fault.
By calculating the coulomb failure stress changes (CFS), it is inferred that the 2016 Menyuan earthquake
generated considerable positive CFS which might have triggered the 2022 Menyuan earthquake.

Key words: 2016 Menyuan earthquake; 2022 Menyuan earthquake; interferometric synthetic aperture ra-

dar (InSAR); coseismic surface displacements; earthquake fault slip; earthquake stress triggering
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