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Strong ground motion characteristics of the M4.9 earthquake
in Baiyin Pingchuan District,Gansu Province in 2023

WANG Shuwang', WANG Wencai''*, YANG Xiaopeng', An Zhao’,

ZHANG Weidong', SHI Wenbing', Li Liang', Zhan Rrong'
(1.Gansu Earthquake Agency sLanzhou 730000 Gansu sChina
2. Institute of Geophysics sChina Earthquake Administration s Beijing , 100081 ,China)

Abstract: The China Earthquake Early Warning Network obtained 197 sets of ground motion ac-
celeration records during the 4.9-magnitude earthquake in Pingchuan District,Baiyin, Gansu Prov-
ince. Among them,165 sets were recorded within 100 kilometers, marking the first significant ac-
cumulation of near-fault strong motion observation records near the Haiyuan Fault Zone. Our
study delved into the ground motion characteristics of this earthquake by comparing the accelera-
tion response spectrum at near-field stations with the design spectrum, contrasting ground mo-
tions of different periods with prediction models,and mapping the spatial impact field of seismic
motions. The findings reveal that horizontal spectral acceleration at six soil stations near the fault
exceeds the design spectrum for 8-degree Frequent earthquakes at the dominant period.Particular-
ly notable is the EW direction response spectrum at station GS.D003E, which surpasses the design
spectrum value for an 8-degree fortification earthquake at its peak.Fortunately,the dominant peri-
od at GS.DO03E station is lower than the natural period of typical urban and rural buildings in the
area,resulting in relatively minimal damage to buildings equipped with seismic measures nearby.
Observations of PGA,PGV.,S,(0.2 s),S,(0.5 s),and other short-period ground motions at the
soil stations generally exceed the predicted values,while those of S, (1.0 s),S,(2.0 s),and other
intermediate-period ground motions align with predictions,indicating notably prominent high-fre-
quency components in the ground motion during this earthquake.Furthermore,observations at the
strong motion stations and intensity stations typically surpass those at the seismic stations.This,
combined with spectral ratio analysis between adjacent soil stations and bedrock stations,suggests
that soil conditions and topography amplify ground motion. The PGA,S, (0.2 s),and S, (0.5 s)
exhibit significant amplitudes not only along the fault's direction but also on the southwest side of
the epicenter, perpendicular to the fault.Conversely,S,(1.0 s),S,(2.0 s),and S,(3.0 s) demon-
strate larger amplitudes solely on the southwest side of the epicenter, perpendicular to the fault's
trend. This phenomenon may be linked to the rupture characteristics of the seismic source and the
influence of site conditions at the observation stations.

Keywords: Earthquake Early Warning Network; M 4.9 Pingchuan earthquake;response spectrum;

attenuation relationship;spatial distribution
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Fig.2 The acceleration time-history curves and velocity time-history curves of typical stations
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