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Fig.2 Comparison of the results from the two methods
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Fig.3 Locations of the study area and the target points
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Table 1 Coordinates of the target points

(A& TP SRR % @
1 TR 1 112°19'48"E 16°49'48"N
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m
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11 N 111°40"48"E 16°34'12"N
12 R 111°43'48"E 16°28'12"N
13 B 111°43'12"E 16°27'00"N

14 RS 111°12'00"E 15°46'48"N
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Table 2 Tsunami wave heights occurring in different recurrence periods at different target points
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TP H A7 5 1l 100 a HHLHA I &5 /m 200 a ML R /m
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6 PEI M 0.42 0.81
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11 528 15 0.23 0.46
12 5 0.17 0.37
13 BRAL S 0.15 0.32
14 CaNe 0.18 0.37
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Fig.4 Curve of the recurrence period of tsunami height
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Fig.5 Distribution of the tsunami wave heights occurring once in 100 years in the Xisha Islands
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Probabilistic Tsunami Risk Assessment of Main Islands and
Reefs in the South China Sea

ZHAO Guang-sheng, NIU Xiao-jing
(State Key Laboratory of Hydroscience and Engineering s Tsinghua University s Beijing, 100084)

Abstract: The source parameters that affect the scale of seismic tsunami are numerous and have strong un-
certainty. Adequate assessment of tsunami risk requires a large number of scenario simulations. Based on
the established probabilistic tsunami risk assessment model, the probabilistic tsunami risk at main islands
and reefs in the South China Sea is evaluated by using a method for highly efficient simulation of tsunami.
Through the analysis of historical earthquake data and by considering comprehensively the randomness of
magnitude, epicenter and focal depth, a set of potential seismic scenarios with a million magnitude is
formed and the superposition approximation method is used to realize the simulation of tsunami process in-
duced by a large number of seismic scenarios. By using this method, the large numbers of earthquake and
tsunami scenarios can be translated into the calculation of propagation of water level disturbance per unit
source and the propagation database of the unit disturbance source is used to calculate the water level fluc-
tuation process of the target locations. By this way, the computational burden of the large-scale scenario
simulations can be reduced to a great extent. Based on the large-scale scenario simulations and combined
with the occurring probability of each scenario, the recurrence period of the wave height of tsunami at the
main islands and reefs in the South China Sea is objectively given, thus providing references for the island
disaster prevention and mitigation. The research results have indicated that the tsunami wave height occur-
ring once in a century at most of the target islands and reefs is less than 0.4m. The tsunami risk varies
greatly at different locations within the South China Sea. Near the Dongsha Islands the tsunami wave
height occurring once in a century is higher than 0.6m, whereas at the Yongle Islands of Xisha and the
Nansha Islands the tsunami heights are significantly lower than those in other areas.

Key words: Probabilistic tsunami risk assessment (PTRA); Manila Trench; islands and reefs; South
China Sea; Disaster prevention and mitigation
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