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Tsunami simulation of the 1918 Nan’ ao earthquake and its implication
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Abstract: The 1918 M_7. 5 Nan’ ao earthquake is one of the few events which are associated with a
tsunami in the coastal region of South China. Historical records provide clear evidence of tsunami phe-
nomena along the coasts of Guangdong and Fujian. Based on the constraint of historical records, post-
earthquake survey, and the most updated geophysical data, we propose several synthetic earthquake

scenarios with different fault geometries and investigate the corresponding tsunami hydrodynamics in
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detail. Our numerical modelling results suggest that the tsunami generated by this event may have af-
fected a large portion of coastline ranging from Macau to Quanzhou in South China. The most impacted
region is the southern and eastern coast of Nan’ ao island with the maximum tsunami wave height of 3-
4 m in Qing’ ao Bay. Followed by the coast of Dongshan County in Fujian (2-3 m), and Shantou in
Guangdong (~1 m). The first positive tsunami wave arrives in Nan’ ao and Shantou in half an hour
and reaches Quanzhou, Hong Kong, and Macau in 3 hours, 4 hours and 5 hours, respectively. Based
on the tsunami propagation process, distributions of tsunami wave height, and the analysis of tsunami
waveforms in representative locations, we point out that the tsunami generated by earthquakes along
the littoral fault possesses two unique features which may cause substantial damage in the future: 1)
the long tsunami duration (longer than 48 hours) due to shelf resonance and edge wave trapped in the
very broad continental shelf of northern South China Sea; 2) strong tsunami currents induced by rapid
change of sea level will pose a significant threat to coastal infrastructures, e. g. ports, wharves, and
aquaculture farms in southern China. Our sensitivity tests on earthquake parameters suggest that the
tsunamigenic capacity is strongly affected by the source mechanism and fault geometries. Detailed
marine geophysical surveys are required to better understand the geometrical characteristics and seismo-

genic behavior of the littoral fault. Such geophysical data provides the scientific basis for the potential
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earthquake and tsunami hazard assessment in the coastal region of South China.
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Fig. 1 Historical earthquakes (colored circles) along the littoral fault zone (black solid lines) in South China
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Fig. 2 Spatial distribution of initial surface elevation
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Fig. 3 Spatial distributions of tsunami amplitude at various times after earthquake
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Fig. 4 Spatial distributions of maximum surface elevation and minimum surface elevation in the northern South China Sea
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Fig. 5 Spatial distributions of maximum surface elevation and minimum surface elevation in the near field
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Fig. 6 Spatial distributions of maximum surface elevation and minimum surface elevation near Nan'ao island
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Fig. 7 Time series of tsunami waveform at selected synthetic gauges along the coast of South China
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Fig. 8 Fast Fourier Transform of tsunami wave analysis at the selected synthetic gauges along the coast of South China
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Fig. 9 The effect of strike angle on maximum surface elevation
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Fig. 10  Spatial distributions of initial surface elevation generated by earthquake with different fault dip angles
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(a) Profiles of initial surface elevation generated by earthquake with different fault dip angles;

(b) The difference between initial surface elevation generated by earthquake with dip angle 85° and 45°
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Fig. 12 The effect of rake angle on the initial surface elevation and maximum surface elevation
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