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Although bank erosion has been the interest of numerous studies, just a little work has been done on the impact of
waves, either natural or anthropogenic. It is well-accepted that the bank erosion rate is dependent on the frequency
of wave impacts as well as the wave energy relative to soil resistance of riverbank. In heavily navigated rivers and
channels, high frequency of ships/boats generates waves constantly attacking towards riverbank and therefore puts banks
under the risk of being eroded. In recent years, due to considerably increasing demand of inland waterway transportation
served for daily activities such as business, passenger and cargo loading, tourism, etc...a large number of boats/ship
have been observed. Especially, with the appearance of high speed boats getting more common, the ones equipped
with power engine that move relatively close to the riverbank and generate high waves, wave-induced bank collapse
is becoming a severe problem. This study presents three field investigations. The first one was conducted in Arakawa
River in Japan. This work is a preliminary stage with an aim to identify whether heavy navigation-generated waves is
the main factor causing sediment movement in the river. The results showed that the amount of sediment movement
caused by a ship run (15 minutes) is smaller than that caused by tide (7 hours). However, by considering the time
consuming, the effect of ship wave on sediment transportation is much greater than tide. And in such a heavily navigated
river, this effect should be more impressive. The second one was conducted at five rivers in Ca Mau Province, Southern
part of Vietnam. At each site, boat-generated wave and soil of riverbank characteristics were collected. The shear
stress induced by boat waves acting on riverbed is excessive the critical shear stress of soil which means bank erosion
is occurring. The observation at two sites showed that vegetation can protect riverbank from erosion by attenuating
wave energy. Based on the field sites, wave and vegetation characteristics, such a 10 m width for sparse vegetation or
an 8 m width for dense vegetation is able to dissipate completely the wave energy and therefore prevent bank erosion
due to wave attacks. In the third field investigation, the efficiency of vegetation on wave attenuation was elucidated.
Two vegetation species were compared in aspect of wave attenuation capability, including Rhizophora apiculata

and Nypa fruticans. The results indicated that wave heights reduced exponentially and about a half of initial incident



wave height was reduced in the short distance when propagating through vegetation. Wave reduction is dependent on
vegetation porosity, incident wave height, and still water depth. The effect of vegetation porosity, however, is more
sensitive compared to the latter. Rhizophora apiculata is better than Nypa fruticans on wave attenuation even thought
its porosity is greater. It should be due to the special root structure of this mangrove species which acts like a natural
net, interrupting and breaking up the wave train effectively. By taking ground slope effect into account, under steeper
slope condition compared to previous studies, it is explainable why the wave reduction rate in present study is more
impressive. Similar results were obtained in the study of Brinkman (2006) because of relatively close slope condition.
The last part of this study discusses about applying artificial porous structure on riverbank protection. It rises from the
fact that in some areas, especially in the cities where land is limited or soil condition is not allowable, vegetation belt
may not be planted and man-made structures are built instead. Experimental study was conducted in combination with
1-D model to establish the relationship between drag coefficient and porosity. The optimal porosity to mitigate wave
attacks was then determined by a 2-D model taking into consideration not only cross slope behind groins (i) but also the
gap between two neighboring groins (G). In cases of i = 1/100, the combination of = 0.4 and L/G = 5 (L is the stream-
wise length of a groin) could bring out the best wave energy reduction. Thus, it is necessary to consider both of i and G

for designing stream-wise groins.
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