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Strong-motion characteristics in moderate-to-strong (Ms_—=5. 0)earthquakes
of the 2021 Yangbi Yunnan earthquake sequence
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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;3. Yunnan Earthquake Agency, Kunming 650224, China)

Abstract: The 2021 Ynagbi, Yunnan earthquake sequence consists of four moderate-to-large earthquakes with Mq—=
5.0, i.e., the Ms5. 6 foreshock, Mq6. 4 mainshock, My5. 0 and Mg5. 2 aftershock. In the four events, the strong-
motion and seismic intensity stations totally obtained about 1000 free-field three-component strong-motion
recordings, which provided excellent chance for investigating strong-motion characteristics. In this paper, 550 sets
of high quality strong motion records are selected. After rigorous processing of the recorded data, the spatial
distribution of peak ground acceleration (PGA ) and peak ground velocity (PGV ) of Ms6. 4 main shock are given
by interpolation method. The spatial distribution is affected by the rupture directivity and local site effect. The
source rupture directivity coefficient C, is utilized to represent the dependency of strong-motion peak parameters on
the azimuth, and the parameters of source rupture directivity are estimated for the four Yangbi events. The M6. 4
mainshock is a bidirectional asymmetric rupture event along the NNW-SSE direction. The dominant rupture
direction is SSE, and the rupture in the dominant rupture direction accounts for about 85% of the total rupture
length. Comparing the predicted median values of the four earthquakes PGA, 5% damping psedu-acceleration
response spectrum (PSA ) and the ASK14 prediction model, the residuals between events are negative, indicating

that the source effect of ground motion in the four Yangbi moderate-strong earthquakes is relatively weak. The
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source effects on short-period ground motions approximately show the dependence on earthquake type, i. e. , Ms5. 6

foreshock >Mg6. 4 mainshock™ M;5. 2 aftershock. The increasing trend of inter-event residuals with the increasing

distance indicates the weaker anelastic attenuations in the study region than those described by the ASK14 model.

Key words: Yangbi earthquake sequence; strong-motion characteristic; source rupture directivity; source effects;

anelastic attenuation
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Fig. 1

Strong motion stations and seismic intensity quick report stations recorded within 200 km from the epicenter

of the 2021 Yangbi earthquake sequence Ms = 3. 0 earthquakes and Ms6. 4 main shock
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Fig. 2 Spatial distributionof the horizontal and vertical peak amplitudes (PGAs and PGVs) in the Ms6. 4 mainshock
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