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Abstract

Research of Coastal Erosion in Thailand and

Rational Methods for Planning Suitable Countermeasures

Chapter 1 Introduction: Coastal erosion is a severe problem in Thailand, a country where its
boundary connected to the Thai Gulf and the Andaman Sea. Approximately 700 kilometers out
of 3,100 kilometers of the total shoreline length are classified as erosion. There were many
efforts on prevention and mitigation to coastal erosion; for example, many coastal structures
were constructed. However, some of them were not able to work effectively. Some structures
blocked the sediment transport in their areas then caused coastal erosion. When coastal erosion
progresses and scour in the front of a coastal dike or a seawall becomes remarkable, incident
waves come to invade from scour parts into their bodies and backfilling materials inside their
bodies come to flow out. Because this out-flow of backfilling materials enlarges the cave inside
the body, many dikes and seawalls will be broken by incident waves smaller than a design wave.
This research aims to propose rational methods for planning suitable countermeasures to coastal
erosion, scour and out-flow of backfilling materials by using pieces of literature, field surveys,

and numerical simulation models.

Chapter 2 Coastal Erosion Simulations: There are many numerical models that can be used
to analyze beach evolution. For example, the one-line model can be used to predict the long-
term shoreline change (several decades) in the far-ranging area (several dozens of kilometers),
while the topographical change model can predict the scour depths in a smaller area (several
kilometers) during a big event (e.g., a storm surge acting for 12hrs). The author adopted a
method for analyzing coastal erosion and safety using these numerical models and wave
overtopping analysis. In this method, numerical models (consisting of the one-line model and
the topographical change model of 2D horizontally) and wave overtopping analysis (in regular
waves & irregular waves) are used to determine the cause of erosion and evaluate the most
suitable countermeasure. The both mechanisms on beach evolution in the long-term and the one
in the short-term can be accurately analyzed by using the one-line model and the 2D model.
The author confirmed that this method can be utilized to analyze coastal erosion in Thailand by
applied the method to Khlong Wan Coast and Chumphon Coast in Thailand. By using this
method, the cause of erosion and the most suitable countermeasure on each coast can be

determined.



Chapter 3 Outflow Model Development: Although the out-flow of backfilling materials is
one of the main causes of the failure of coastal structures constructed in very shallow areas,
since there is no numerical model that can predict out-flow rates of backfilling materials in the
coastal dike and the seawall of arbitrary sections, the authors proposed a numerical model that
can simulate the outflow rates. This new model consists of CADMAS-SURF (a numerical wave
flume for maritime structures which was developed by Coastal Development Institute of
Technology in Japan) and empirical equations for calculating the outflow rates. Moreover, in
order to improve the defect that CADMAS-SURF cannot adequately consider the effects of
very small grains, some empirical equations were installed in the model. The accuracy of the
model was confirmed using simulations to hydraulic model experiments and field cases on Thai
and Japanese coasts. The authors improved the application range of the method of Chapter 2
for analyzing coastal erosion and safety by adding the outflow model to the method. Finally, a
new method that countermeasures for problems on the coastal erosion including the scour and
the out-flow of backfilling materials can be planned by using numerical models (consisted of
the one-line model, the topographical change model of 2D horizontally and the outflow model)

and wave overtopping analysis was obtained.

Chapter 4 Conclusions: Coastal erosion in Thailand is mainly caused by man-made activities,
including mangrove deforestation, inappropriate designs of coastal facilities and land use, etc.
Since the causes of coastal erosion can be evaluated by field surveys, analysis of historical
shorelines, and examinations by hydraulic experiments or numerical simulations, the authors
proposed the new method for analyzing coastal erosion and safety using numerical models,
including the one-line model, the topographical change model of 2D horizontally, and the
outflow model, and wave overtopping analysis. By using this method, the physical mechanism
of beach evolution can be examined, and visual results can be obtained. Thus, this method is a

useful tool for designing countermeasures to prevent coastal erosion and damage due to it.



