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Abstract: This study was carried out to analyze and evaluate the change in the amount of
suspended sediment dhe Tien River in the Mekong DelteEvaluating the sediment
transport regime is a very important task to effectively serve the assessment of the level of
evolution (erosion/accumulation) otine rivebed. This studyappied the Mike 21FM
hydrodynamicmodel to simulate the sediment transport regime on the section flowing
through Cao Lanh district, Dong Thap provincevhere the erosion process is very
complicated recentlyThe simulation results show that the largesmberof displaced
sediments appes on the right bankhe maximum amount of sludge transported ranges
from 0.91 kg/n? to 2.7 kg/n. During the simulation period, the total amounsetliment
thathasmoveddownstream is abou218.710° m?, the depth is233 cm, the average rate

of erosionis -77.6 cm/year, wherie deepest erosion can be uplid.0m.

Key words: Suspended sedimerediment transporRiver bottom evolutionMike 21FM
model

1. Introdu ction

The phenomena of sedimentation and erosion are a natural process and occur
continuously in most of the rivers on Eartfowever, the process of sedimentateosion,
especially riverbank erosion, becomes a concern when it causes great damage to land,
property and people living along thieverbanks In large rivers, scientistsotus on the
landslide process in the interaction between the country that occurs frequently over a long
period of time[ 11 5]. Scientific studies around the world have studied the landslide process
in different approaches and methods such(ingApproachingriver geomorphologyis the
study of river morphological changes over time and space. These changes can be about: size,
shape, river morpholodyii 2, q; (ii) Hydrolith approach to river dynamigs to analyze the
mechanisms ofandslides, sediment transport and sedimentation due to river flows, from
which to develop simulation methods, to calculaterbedchangeg7i g].

The situation of research amverbed changes in the country and internationally is
popularly carried out according to the methods in basic research such as: analysis method of
measured datfd], physical modeling metho[d.0], empirical formula methodl11i 13] or
mathematical modeling methda4i 17].

Dong Thap province is located in the southwestern region of Vietham and is one of the
important cities in the Mekong Deltaith area of about 376 km2 Dong Thap province
borders Cambodia and is divided into 12 districts and Cao Lanh city is the administrative
center, has a favorable geographical position, bordering fiven and Hau river- two
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important rivers of the regiofi8i 19]. The Tien Rver section flowing through Dong Thap
province has a length of about 120 km, the river width varies frorm#§@n Long, Tam
Nong) to 2,200n (the beginning dtong Khanh and Hong Ngu distr)cAverage depth from
10+-15m. In recent years, changes in tlamks of the Tien River, the section flowing through
Dong Thap provincéave been quite complicatetie general trend is to increase the scale
and extentln addition to the main natural causes (flow dynamics, shoreline geology), socio
economic developmeractivities also significantly affect the riverbank changes, typically
sand mining along the riverbank in the locality]. Therefore, the study and assessment of
sediment transport in the study area is necessary, making an impontémbution to the
management of water resources, environmental proteenmhsustainable development of
the Tien River area.

Actual data on measuring sediment content shows that the value of sediment content is
not high, but due to the large amountwifoff, the total annual amount of suspended alluvium
of the Tien and Hau rivers through two creggtions at Tan Chau and Chau Doc stations is
relatively largeDue to the flow4-5 times greater than that of the Hau River and the higher
silt content, theotal amount of alluvium from the Tien River through the Tan Chau cross
section in the same periods is many times larger than that of the Hau River through the Chau
Docsection In the period 2002020, the total amount of sediment in the Tien and Heugi
has the same rate of decline in proportion to the decrease in sediment [coftent

Commonly used methods to represent changes in river morphology as well as sediment
transport under human impacts, hydinaraulicregimes, climate change and sea level rise
by means of mathematical modeling, physical modeling, remote sensing technology and GIS
[17 2]. In this study,software package for 2D modelling of hydrodynamics and sediment
dynamicsof theDHI was selected torsiulate and evaluate the movement of sediment on the
Tien River through Cao Lanh district, Dong Thap provitnqaropose technologies to predict
erosion and sedimentation.

The study objectivesare evaluation of hydraulic regime argkdiment transport in the
key landslide area at Cao LanBong Thap, thereby clarifying the hydrodynamic causes of
landslides in the ared@he research method to achieve the goal is: Successfully applying a 2
D hydrodynamic model to simulate the hydraukgime and the sediment transport regime
for the Tien river section, Cao Lanh distyibong Thapprovince

2. Materials and Methods

2.1. Theoreticalmodile Mike 21FM HD

Module Mike 21FM simulates the evolution of change and water level basdteon
equation of continuity and the equation of momentum in two directisijs
Equation ofmomentum
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wheret is thetime (s); x, yarecoordinats (m); s is thewater level changém); dis the
heigh his thewater depti{m); gis thegravity acceleratiofim/s’) ; f =-Cariglis@i n «

h; m is the density of wateftkg/m®); B is the atmospheric pressur(ePa/m); Sis the
discharge(m®s); O hO is thevelocity (m/s); Ch O are thevelocity average of flow depth
(m/s); T is the internal stress components, determined by the eddy viscosity formula based
onthe mean velocity with deptlz, 'z aret he surface friction stre:
directions(N/'m?); z fz, aret he bottom friction stress in
(N/m?); A is the horizontal turbulence coefficiefih?/s); Sx, Sy, Sx, Sy arecomponents of
wave radiation stress on unit volume of water in x and y direc(ims?).

The process of performing the simulation model as shown in Figure 1

Figure 1. Flowchart of study structurei 2].

2.2. Theoreticaimodule MIKE 21FM-MT

The sediment transport module is set up based on the traddfusion equatior 23]:
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wheret is time (s); X, y are coordinates(m); u, v are the deptkaverage velocity
component in the directionandy (m/s); his thedepth(m); Ais the average concentration
of suspendedediment by deptikg/nT); $ % arethe diffusion coefficient in the x, y
directiong(m?/s); Sis the term of the source of sediment due to erosion or acc(ktjor’/s);
1 is the discharge rate per unit cremsctional aregm®/s/n?); # is the concentration of
suspended sediment at the irfleg/m).

Simulate bottom morpholog¥he sediment volume of th& grain class in thé"jbottom
layer of the elements in the grid is updated after each time®teprolume of the bottom
layer is updatedccording to the following equation

[ s $ %YO 4 45 (5)
wherem is the volume of sedimerkg/m?); D is the amount of sedime(kg/n¥/s); Eis

the amount of erosiotkg/n?/s); Tis the amount of movingediment of the bottom layer
(kg/m?l s ) is timepdtep



