
ScienceDirect

Available online at www.sciencedirect.com

 

Available online at www.sciencedirect.com 

 

Procedia IUTAM 00 (2017) 000–000  
 www.elsevier.com/locate/procedia 

 

2210-9838 © 2017 The Authors. Published by Elsevier B.V. 
Selection and peer-review under responsibility of IUTAM Symposium on Storm Surge Modelling and Forecasting. 

IUTAM Symposium on Storm Surge Modelling and Forecasting 

Storm surge prediction: present status and future challenges 
Jiachun Lia,b,*, Bingchuan Niec 

aKey Laboratory for Mechanics in Fluid Solid Coupling Systems, Institute of Mechanics, Chinese Academy of Sciences, Beijing, 100190, China.  
bSchool of Engineering Science, University of Chinese Academy of Sciences, Beijing 100049, China. 

cSchool of Civil Engineering, Beijing Jiaotong University, Beijing 100044, China. 

Abstract 

In the current review, the most pessimistic events of the globe in history are addressed when we present severe impacts caused by storm surges. 
During previous decades, great progresses in storm surge modeling have been made. As a result, people have developed a number of numerical 
software such as SPLASH, SLOSH etc. and implemented routine operational forecast by virtue of powerful supercomputers with the help of 
meteorological satellites and sensors as verification tools. However, storm surge as a killer from the sea is still threatening human being and 
exerting enormous impacts on human society due to economic growth, population increase and fast urbanization. To mitigate the effects of storm 
surge hazards, integrated research on disaster risk (IRDR) as an ICSU program is put on agenda. The most challenging issues concerned such as 
abrupt variation in TC’s track and intensity, comprehensive study on the consequences of storm surge and the effects of climate change on risk 
estimation are emphasized.  In addition, it is of paramount importance for coastal developing countries to set up forecast and warning system and 
reduce vulnerability of affected areas. 
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1. Introduction 

Storm surge, an extraordinary sea surface elevation induced by atmospheric disturbance (wind and atmospheric 
pressure), is regarded as a most catastrophic natural disaster. According to long term statistical analysis, total death 
toll amounted to 1.5 million and property losses exceeded hundred billions USD globally since 18751. They could 
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where R is the max wind radius, in km，V is the max wind speed, in m/s, and   is the latitude of the typhoon 
centre. 
     There are several classic typhoon models developed for the west Pacific area. The model proposed by Takahashi 

1 and Fujita 8 is adopted. 
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where r is the distance from the typhoon centre to the inspection point, Pr  is the air pressure of the point at distance r 
from typhoon centre，P0 is centre pressure of a typhoon，and P  is back ground pressure field，commonly 
1008~1012 hPa. The wind field include two parts, central symmetry wind field and moving wind field. The model 
proposed by Jelesnianski 9 is used here for central symmetry wind field generation: 
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where sW


 is vector of wind in central symmetry wind field, Vmax is wind speed at maximum wind speed radius R,

    sin cosc cA x x y y      ,    cos sinc cB x x y y     ,  ,x y  and  ,c cx y  are separately 

computation point coordinate and typhoon centre coordinate, and   is inlet angle, which can be calculated by 
equations given by Phadke et al. 10： 
 

        

 
 

10 1 / ,
20 25 / 1 , 1.2
25 , 1.2

r R r R

r R R r R
r R



  


      
  

                                                                                                         (4) 

 
The moving wind field will be calculated by 11： 
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where Vmx and Vmy are moving velocities along x direction and y direction from the centre of a typhoon, and mW


 is 

the moving wind speed vector at the place r from typhoon centre. 
    The total typhoon wind speed field can be derived from central symmetry and moving wind fields by: 
 

= +c s mW W W
  

                                                                                                                                                   (6) 
 

    To study the influence of a typhoon, it is necessary to consider the background wind field before and after the 
typhoon passes by, which cannot be given by a typhoon model. To give a reasonable wind field far away from the 
typhoon centre, the background wind field should be included in the total wind field. In this paper, ECMWF 
(European Center for Medium-Range Weather Forecasts) wind data is used. Although it cannot accurately give 
typhoon wind field, the faraway wind field from typhoon centre can be fit well, and is perfect for background wind 
field in this study. The combination of total wind field can be: 
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