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Fig. 6 Snapshots of simulated tsunami wavefields after the earthquake
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Fig. 9 Distribution of maximum wave amplitude in the Pacific for Chile tsunami
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Development and application of a finite volume tsunami numerical model
based on the well-balanced shallow water equations

Zhou Wen', Wang Peitao®, Wang Gang', Yu Fujiang”, Zheng Jinhai', Liang Qiuhua’

(1. Key Laboratory of Coastal Disaster and Protection (Hohai University), Ministry of Education, Nanjing 210098, China; 2. National Mar-
ine Environmental Forecasting Center, Beijing 100081, China; 3. School of Architecture, Building and Civil Engineering, Loughborough
University, Leicestershire LE11 3TU, UK)

Abstract: Numerical simulation, as the major research method of tsunami, plays a key role in tsunami warning. The
present paper develops a second-order accuracy numerical tsunami model in the spherical coordinate using the
Godunov-type finite volume method and MUSCL-Hancock scheme. An HLLC approximate Riemann solver is em-
ployed to evaluate fluxes across cell interfaces. The well-balanced expression format of shallow water equations en-
sures the numerical stability, while the local topography reconstruction method is used to deal with the moving
shoreline boundary. The model is used to investigate the propagation of the 16 September 2015 Chile tsunami. The
capability of the model is verified by comparison with the observational data from 14 coastal tidal-gauge stations

near Chile and 20 DART buoys covering the Pacific Ocean.

Key words: tsunami numerical model; well-balanced shallow water equations; finite volume method; moving shoreline

boundary; Chile tsunami


http://dx.doi.org/10.6038/j.issn.0001&#8722;5733.2012.09.026
http://dx.doi.org/10.6038/j.issn.0001&#8722;5733.2012.09.026
http://dx.doi.org/10.6038/j.issn.0001&#8722;5733.2012.09.026
http://dx.doi.org/10.1785/0120120173
http://dx.doi.org/10.1111/j.1365&#8722;246X.2008.03887.x
http://dx.doi.org/10.5194/nhess&#8722;13&#8722;1507&#8722;2013
http://dx.doi.org/10.5194/nhess&#8722;13&#8722;1507&#8722;2013
http://dx.doi.org/10.5194/nhess&#8722;13&#8722;1507&#8722;2013
http://dx.doi.org/10.1002/2013JB010841

	1 引言
	2 控制方程
	3 数值方法
	3.1 MUSCL-Hancock格式
	3.1.1 预测步
	3.1.2 校正步

	3.2 干湿边界
	3.3 底摩阻
	3.4 边界条件和稳定性准则
	3.5 海啸源模型

	4 2015年智利地震海啸数值模拟
	4.1 海啸产生阶段模拟
	4.2 智利海域区域海啸模拟
	4.3 泛太平洋海啸模拟

	5 结论

