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Abstract  

There are a total of 23 deep erosion holes in the Mekong River Delta (MRD) in the present. 

The formation and development of deep erosion holes are one of the causes of severe riverbank 

erosion, which damages the livelihoods and infrastructure of the area near these erosion holes. 

This study focus on analyze the migration of the deep erosion holes in the Tien River through 

the Tan Chau (An Giang province) based on measured terrain data and modeled scenarios. The 

results show that a large erosion holes tend to move towards the downstream and its 

development over time has the potential to cause bank failure. This preliminary results will 

forecast the possibility of bank failure in the future, moreover, these results also will help 

policy makers to make the reasonable solutions. 
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Introduction 

The Mekong River Delta is a depression by the alluvium of the river, with a network of 

rivers, many aits, geological weakness so river bed easily lead to fluctuations, so river bank erosion 

is one of the major threats to people's livelihoods. The situation of the riverbank and coastal erosion 

in the Mekong Delta is serious, threatening the safety of the people. There are many causes of 

continuous and severe erosion such as excessive sand mining; hydropower development in the 

upstream to reduce sediment, imbalance of silt leading to erosion; deep erosion pools... In the 

Mekong River Commission (Halls et al., 2013), there are 23 deep pools in the Mekong Delta along 

the two systems of the Tien and Hau rivers (Figure 1). 

Deep pools are distributed mainly in the curved sections of the river; the confluence of two 

rivers; or where the flow suddenly shrinks; end of the aits. As the deep scour holes expand, moving 

closer to the bank will make the roof become steep, causing the slope to rise to the limit leading to 

failure bank. 

This study analyzes the migration of the deep erosion pool in the Tien River along Tan Chau 

(An Giang province, Vietnam) based on bathymetry data and modeled scenarios. The authors based 

on the theoretical to apply to real river problems in order to find out the flow structure and 

sediment transport to forecast and announce the development trend of erosion impact on failure 

bank. 



 

 
Figure 1. Locations of deep pools in Vietnam (Halls et al, 2013) 

Methodology 

Mike 21 model, a mathematical model, is used in this study as the main method. In the Mike 21 

model, flow process and sediment transport are calculated based on the momentum and continuity 

equations, as well as the sediment transport function which is cover stream function and bottom 

change relied on the gradient of sediment and the continuous bottom sediment equation (DHI 

Software, 2012). 

The study area is a part of Tien River, the section belongs Tan Chau, An Giang province, in 

which topography, boundaries and hydrological stations for calculation in the model as shown in 

Figure 2. The hydraulic model was set up based on boundaries including discharge boundary 

(boundary 1) in upstream and the water level boundaries (boundary 2 and boundary 3) in downstream 

while sediment transport model utilized the sediment concentration data measured at hydrological 

stations in the area to calculate. Specific data for the calculation were as follows: 

- The bathymetry data was collected in 2010 at the Southern Institute of Water Resources 

Research. 

- The discharge and water level of Tan Chau station was collected in 2012 for model calibration, 

in 2013 for simulation and analysis. 



 

 
Figure 2. Study area and boundaries location 

The calibration results including discharge, water level and sediment concentration at Tan Chau 

station are shown in Figure 3. 

 
   NSE = 0.83                                     NSE = 0.71                                 Error = 4.64%    

     Figure 3. Comparison of simulated and measured discharge (m3/s), water level (m) and SSC 

(mg/L) at Tan Chau station 

The calibration results showed that the water level, flow and the concentration of suspended 

solids at the hydrological station in the area calculated from the model are very consistent with the 

measurement data (Figure 3). Hydraulic models were calibrated with NSE ratios given good results 

(NSE> 0.7) (Moriasi et al., 2015). Sediment transport model were calibrated by mean error in 

condition that the values is less than 10%. So that, the hydraulic and sediment transport models were 

reasonable to simulate and to evaluate the trend of erosion for this study. 

Results and Conclusions 

After calibration, the parameters of model are applied to calculate the bed change in 2013. 

Erosion hole change in Tan Chau is analyzed through the calculation of the bed change after 6 months 

of flood season. Simulation results are described in Figure 4. 



 

 

Figure 4. The pools position after 1 month and 6 month 

In Figure 4, the above figure is the simulation results after 1 month and the below figure is the 

simulation results after 6 months of flood season in 2013. In the initial bathymetry, deep of the erosion 

is -38m, the upstream and the downstream point of erosion hole is signal 1 and 2 in Figure 4. Overall, 

the striking feature is that the erosion of the bed river totally dominates the deposition. The upstream 

tends to deposit, while the downstream tends to erode. Specifically, at position 1, the terrain tends to 

be lightly 0.1 m, looking downstream of this location about 500 m, the bottom eroded about 0.4 to 0.5 

m after 6 months. However, at position 2, it was eroded about 0.7 m. At the bottom, about 650m from 

downstream of site 2, the eroded bottom of the river is about 0.3m which mean that according to the 

trend of upstream accretion and erosion downstream of the erosion hole, the erosion potential is wider 

and tends to move downstream. 

The analysis showed that after 6 months, the erosion hole of Tan Chau developed deeper (0.7 m 

after 6 months) and tended to move downstream. 

Compared with the results of monitoring in 2014 by the Department of Natural Resources and 

Environment of An Giang province for the Tien River section of this area, the authors found that the 

prediction of the development deep pool of the Mike21 model is accurate and can be applied to 

forecast and announce the development trend of erosion impact on failure bank in a long time. 
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