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Fig. 1 Distribution of tsunami wave runup events from 2000 BC to 2017
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Fig. 3  The results of the complete analysis of the global tsunami catalog
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Fig. 4 Frequency curve of different intensity intervals of global tsunamis
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Research on temporal and spatial variations of global
tsunami based on complete catalog data
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Geographical Science, Beijing Normal University, Beijing 100875, China; 3. College of Information Science and Engineering, Shandong
Agricultural University, Taian 271018, China)

Abstract: Tsunami is one of the disasters that seriously endanger the safety of human life and property among nat-

ural disasters. In the context of global warming and increasing economic development, more and more people, infra-

structure and wealth are exposed to tsunami disasters, greatly increasing the risk and vulnerability of personal and

property safety in coastal and delta areas. The analysis of temporal and spatial variation of historical tsunami dis-

asters can help us understand the evolutionary laws of tsunami disasters, and provides a useful reference for more
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accurate disaster warning, disaster prevention and control, etc. A study on the temporal and spatial variation of
global tsunami by extracting complete and homogeneous data is conducted in this paper. The results show that:
(1) for 0.1 m<RH<0.5 m, 0.5 m<RH<I m, ] m<RH<5m, S m<RH<10m, 10 m<RH<20 m and 20 m<RH inter-
vals, the tsunami catalogues can be considered complete since 1963, 1940, 1950, 1946, 1922 and 1885 respectively;
(2) from time changes it can be seen that there is a certain increasing trend in the occurrence of global tsunamis. Ap-
proximately 7 more wave runup events are observed every year. At the same time, in different intensity intervals,
the frequency of tsunamis has different changes. In the intervals of 0.1 m<<RH<0.5 m, 0.5 m<RH<l m, and 1 m=
RH<5 m, the tsunami have a certain periodicity, showing two obvious peaks, but when the RH is greater than 5 m,
the periodicity of the tsunami is no longer obvious, and it shows a clear increasing trend at this time; (3) there is a
certain increasing trend in the occurrence of tsunamis in East Asia, South Pacific, South America, and Indian
Ocean. However, in North America, there is a decreasing trend, and there is no significant change in Europe; (4) ex-
cept for North America, tsunami events in other regions show a good power law distribution relationship, indicat-
ing that the occurrence of tsunamis follows certain self-organized critical behavior. In comparison, small tsunami
events are more likely to occur in Europe, while tsunami events in East Asia and the Indian Ocean are more prone to

various types of tsunami events, of which large tsunami events occupy a larger portion.

Key words: temporal and spatial variation; completeness analysis; power law; tsunami



	1 引言
	2 数据来源及预处理
	3 海啸目录完整性评估
	4 全球海啸发生的时空分异分析
	5 海啸幂律特征分析
	6 结论

