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Abstract 
 
 
The present paper would focus on lessons that have been learnt through field trips carried out in 

southern Vietnam and numerical analysis that will show how the lack of knowledge to understand 

either future environmental impacts or strong regulations are leading to increased risk in many 

coastal areas. The authors attempted to analyse the potential disaster risks associated with six natural 

hazards: tropical cyclones, storm surges, tsunamis, coastal erosion, topographical hazard and sea-

level rise, and discussed the vulnerability of local communities to these threats in the context of rapid 

economic development. The authors pointed out that infrastructure investments made by tourist or 

other industries may exacerbate the potential disaster risks on adjacent areas, and the potential risks 

due to coastal disasters can become larger among the poorest members of the community, who often 

live in higher risk areas as their adaptive capacity and resilience it typically lower than richer 

members of the society. 
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1. Introduction 
 
 
The losses due to coastal natural disasters have been increasing throughout the Asia-Pacific region, 

due to a combination of greater exposure (due to population growth and a bigger share of it moving 

to coastal areas) and increases in the wealth of many countries. While developed countries, such as 

Japan, are learning a number of lessons from the Tohoku 2011 tsunami, developing countries such as 

Vietnam are starting to invest in infrastructure without careful consideration of possible 

environmental impacts and mistakes that other countries made long ago. 

 

The present paper will focus on lessons that have been learnt through field trips carried out in 

Vietnam and numerical analysis that will show how the lack of knowledge to comprehend future 

possible environmental impacts and the absence of strong regulations are leading to increased risk in 

many coastal areas. Private investment, such as the building of jetties by hotel owners, can cause 

significant coastal erosion in other areas, often inhabited by poorer members of the community. This 

coastal erosion can exacerbate the risk due to natural disasters such as typhoons or (rare for the case 

of southern Vietnam) tsunamis, as a result of losing the protection offered by natural barriers. These 

events have been documented by the authors in their own research in Vietnam, and will be analyzed 

within the current climate change discourse. 

 

The authors will bring all these issues into perspective by analyzing the current thinking of 

academics, policy makers and civil servants in Vietnam and what are currently considered to be the 

best way to optimize risk management in various types of Vietnamese coastal environment on the 

basis of natural and social science approaches. In fact, the factors leading to the vulnerability of the 

coast are quite complicated, as shown in Fig.1. In the present study, the vulnerability of coastal areas 

against coastal disasters has been discussed in the context of the typical model of a rapid 

development of the coastal zones, such as that of Vietnam at present. 
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Fig.1 Factors leading to the vulnerability of the coas t 
 
 
 
 
2. Analys is of natu ral hazards causing coastal disasters 
 
 
The present paper dis cusses the ulnerabilit y of coasta areas in s uthern Vietnam, and analyses th e 

risks associated with tropical cy clone stor m surges, tsunamis a d other po tential ris s based o n 

numerical imulations and findin s from field surveys carried out by the authors. 

 

2.1 Tropic al cyclones 
 
The peak occurrence o f typhoon andfalls In Vietnam is normally d uring the m onth of O tober in th 

e central region and No vember in the South. There hav ing been roughly around 786 typhoons an d 

tropical st rms that a pproached or affecte d Vietnam during the 20th cent ury, of which 348 ar e 

typhoons ith wind speeds gre ter than 120 km/h.  hese storm s typically  do hit the mainland,  
especially the coastal provinces in the Nor th and the Centre of Vietnam ( Kleinen, 2 007). In th e 

present study, the so-called Best Track Da ta, obtained from The Joint Ty phoon Warning Center 

(JTWC), is used to analyze the typhoon tr acks aroun d the East Sea (South China Se ). The dat a 

consists of time, geographical po sition, min imum sea level press ure and maximum sustained win d 

speed in k nots of eac h typhoon hroughout its life. Fi .2.1 shows more than 200 track s of tropical 

storm which developed in the East Sea and approache Vietnamôs coasts in the past 60 years (from 
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1951 to 2010). The figures were separated into decades in order to identify any trends in the 

occurrence of tropical storms. In the figures, a diamond shape symbol is displayed when the tropical 

storm becomes a typhoon, in which the wind speed is greater than 64 knots (32.7 m/s). It appears that 

typhoons or tropical storms are much less frequent in the southern than in the northern and central 

parts of Vietnam. This is mainly due to the reason that the Coriolis effect, which initiates and 

maintains tropical storm rotation, is weaker in lower latitude. Nonetheless it appears that the number 

of tropical storms that hit southern Vietnam is noticeable and non-negligible, even though 

Vietnamese people generally think the southern coast of Vietnam is free from the threat of typhoons 

whereas the northern and central parts always suffer severe typhoons. Table 2.1 again shows the 

number of tropical cyclones that passed around Vietnamôs coasts in the last 6 decades. Each tropical 

cyclone was categorized into two latitude zones (N25°- 15° and N15°- 5°) according to point of 

where it disappeared, in order to identify trends in movement over time. MONRE (2009) points out 

that there are more typhoons with higher intensity and that typhoon tracks have had a tendency of 

moving southward in recent years. However, no clear evidence of this tendency can be seen from 
 
Fig.2.1 and Table 2.1. 
 
 
2.2 Storm surges 
 
Vietnam, with 3,260 km coastline, is one of the most vulnerable countries against coastal disasters, 

especially storm surges caused by tropical cyclones. A storm surge is an increase in the level of sea 

water which is caused by high winds pushing on the oceanôs surface combined with the effect of low 

pressure at the center of a weather system. Although there seems to be comparatively little research 

having been carried out on storm surges in the coasts of Vietnam until now, a series of studies have 

been made by Vietnamese researchers (i.e. Pham 1992) under United Nations Development Program 

(UNDP) projects. Pham (1992) gave an overview of storm surges in the northern coast of Vietnam 

from 16°N to 22°N. Ngueyen (2008) also performed a simulation of Typhoon Ling Ling (which 

made a landfall on the central coast of Vietnam in 2001) by using sophisticated numerical models. 

To the authorsô knowledge, however, there are few studies that have evaluated the storm surge risk 

due to tropical storms to the southern part of Vietnam. Part of the reason for this seems to be that 

tropical storms occur less frequently in the southern part of Vietnam, whereas the northern and 

central areas of the country are frequently affected by tropical storms (GTZ 2003). However, it is 

important to remember that sometimes tropical cyclones venture into the southern part of Vietnam, 

as shown in Fig.2.1. The authors in the present paper thus attempt to analyze what are some of the 

potential dangers to some areas in southern Vietnam, and prove that disaster risk management in 

these areas should consider the potential for storm surges to affect low-lying areas. 
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Fig.2.1 J TWC Typh oon Best T racks arou nd East S a from 19 51 to 2010 
 
 

�7�D�E�O�H�����������1�X�P�E�H�U���R�I���W�U�R�S�L�F�D�O���V�W�R�U�P�V���W�K���D�W���D�S�S�U�R�D�F�K�H�G���9�L�H�W�Q�D�P�¶�V���F�R�D�V�W�V���I�U�R�P�������������W�R��
2010, classifying according to latitu de zone an d period 

 
Zone  1951- 1961- 1971- 1981 - 199 1- 2001- 

 1960 1970 1980 199 0 20 00 20 10 
North - 67 129 103 100 106 9 4 
Center  (70%) (67%) (76% (72% ) (68 %) (7 6%) 

(2 5°-15°)       
C enter - 29 63 33 38 5 1 2 9 

South  (30%) (33%) (24% (28% ) (32 %) (2 4%) 

( 15°-5°)       
Total Number  96 192 136 138 157 123 

of Tropical        

S torms       
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