
Accepted Manuscript

Modeling wave effects on storm surge and coastal inundation

Guoxiang Wu, Fengyan Shi, James T. Kirby, Bingchen Liang, Jian Shi

PII: S0378-3839(18)30138-8

DOI: 10.1016/j.coastaleng.2018.08.011

Reference: CENG 3414

To appear in: Coastal Engineering

Received Date: 16 March 2018

Revised Date: 6 August 2018

Accepted Date: 12 August 2018

Please cite this article as: Wu, G., Shi, F., Kirby, J.T., Liang, B., Shi, J., Modeling wave effects on storm
surge and coastal inundation, Coastal Engineering (2018), doi: 10.1016/j.coastaleng.2018.08.011.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to
our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.

https://doi.org/10.1016/j.coastaleng.2018.08.011


M
ANUSCRIP

T

 

ACCEPTE
D

ACCEPTED MANUSCRIPT

Modeling Wave Effects on Storm Surge and Coastal

Inundation

Guoxiang Wu1,2, Fengyan Shi2, James T. Kirby2, Bingchen Liang1∗ and
Jian Shi2,3

1 Shandong Provincial Key Laboratory of Ocean Engineering, Ocean University of
China, Qingdao 266100, China

2 Center for Applied Coastal Research, University of Delaware, Newark, DE 19716, USA
3 College of Harbor, Coastal and Offshore Engineering, Hohai University, Nanjing,

210098, China

∗ Corresponding author: Tel: 86-6678-3719; Email: bingchen@ouc.edu.cn

Abstract

We present a parametric study of surface wave effects on storm surge and

coastal inundation. Hurricane wind forcing terms, atmosphere pressure gra-

dient terms, and radiation open boundary conditions are implemented into

an existing quasi-3D nearshore model, NearCoM-TVD, which uses a shock-

capturing TVD scheme and can better simulate the wetting-drying process

during inundation than a conventional finite difference model. Systematic

numerical experiments are carried out in an idealized continental shelf-beach-

land system to identify the role of waves in modeling storm surge and inunda-

tion under different storm characteristics. Four storm parameters, including

storm intensity, storm size, translation speed and incident angle are investi-

gated. Modeling results reveal that the presence of waves can increase the

maximum storm surge heights significantly through wave setup, and the con-
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