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Abstract:  Nhat Le estuary is located on the Central coast of Viet Nam, where it always has 

strong morphological changes under the influence of seasonal changing dynamic factors. 

Based on the analysis of shoreline and topography data, the article presents some 

assessments on the relationship between hydro-meteorological conditions and changes in 

the morphology of the Nhat Le estuary. The assessment results show that: (1) The seasonal 

variation of wave and river discharge factors have a strong impact on morphological 

changes in the Nhat Le estuary. Width of river mouth and ñarrow-shapedò sandspit on the 

southern bank of the estuary are affected by the river discharge factor, while the main 

channel and sandbar of the estuary are strongly affected by the wave factor; and (2) This 

has led to the creation of a general diagram depicting the morphological change cycle of the 

Nhat Le estuary under the influence of wave and river flow factors. The research results will 

contribute to further clarifying the causes and trends in the morphological development and 

providing crucial information for proposing solutions to stabilize the Nhat Le estuary. 
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1. Introduction 

Estuaries are the transitional zone between the sea and inland rivers, where marine 

dynamic factors and river dynamic factors interact and influence hydrodynamic processes. 

The estuaries in the Central coast of Viet Nam have great morphological changes with the 

influence of tidal, wave and river flow processes [1]. Due to the characteristics of rivers in 

the Central coast, where marine dynamic factors play a major role with long-lasting effects, 

they have determined the morphological characteristics of estuaries, which are eroded during 

the flood season and sedimented, narrowing the river mouth during the dry season [2ï3]. 

Nhat Le estuary is located on the Central coast, in Dong Hoi city, Quang Binh province, 

with geographical coordinates approximately 17o29' North latitude and 106o38' East 

longitude. Different from other estuaries in this area, the section of Nhat Le estuary before 

pouring into the East Sea (from Quan Hau to Dong Hoi city) has a South-North flow direction 

and changes to East-North direction when it flows into the East Sea, the coastline of the 

estuary area has a Northwest - Southeast direction (Figure 1). The hydrodynamic regime in 

the Nhat Le coastal estuary area is quite complicated because of the interaction between the 

river and the sea flow and it has a seasonal variable hydrodynamic regime [1, 4]. To maintain 

the waterway transport channel and socio-economic development in the Nhat Le estuarine 

area, they dredged the channel and built beach restoration works. The seawall on the coast of 
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My Canh (at SunSpa resort), south of Nhat Le estuary; it was built on the sand dune in the 

early 2000s and expanded to shoreline/beach face in 2009. Main channel of Nhat Le estuary 

was dredged in 2020, and a temporary construction has been built to create a dredged material 

disposal site by geotube work in front of the SunSpa resort seawall (Figure 1). Based on the 

actual changes in the Nhat Le estuary in recent years, it can be preliminarily concluded that 

these structures have had a significant impact on the morphological changes of the estuary. 

 

Figure 1. Map of study area. 

Although there has been some research about Nhat Le river estuary [5ï12], but mainly 

focuses on analysis and evaluation of hydrodynamics, sand transport, shoreline change, 

erosion and accretion; they have not studied, analyzed and evaluated the morphological 

changes of Nhat Le estuary under the influence of hydro-meteorological conditions. The 

relationship between the above factors has been clarified in this study through the synthesis 

and analysis of hydrological data (focusing on two factors: river discharge, wave), and 

shoreline, channel topographic data. Due to the phased impact of the structures built at the 

Nhat Le estuary on the morphological changes, as previously mentioned, this study divides 

the analysis into two main periods: (1) the period from 1999 to 2009, and (2) the period from 

2009 to 2019. Additionally, a preliminary assessment of shoreline changes in recent years, 

from 2020 to 2024, is also included. The research results will contribute to further clarifying 

the causes and trends in the morphological development and providing crucial information 

for proposing solutions to stabilize the Nhat Le estuary, coastal management, engineering, or 

climate change adaptation. 




















