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Abstract: Natural processes and humeaused activities, including coastal erosion,
constantly threaten coastal are@bis phenomenon is dangerous because the permanent
loss of land leads to the transformation of the coast. In recent years, coastal erosion has
become increasingly complicated in the Mekong Delta, especially in the western coastal
area of Cpe Ca Mau. Thistudy aims to provide updated results of the changing trénd o
accretion/erosion of the coastline from Cape Ca Mau to Kien Gian2021-2023.
Spedfically, the rate and area of erosion/accretion considered. Remote sensing and GIS
tools are usedAs a reult, in Ngoc Hien district, Ca Mau, the erosion rate is 5mffar,

and the erosion area is 47.21 hectares, ranking highest compared tdisitiets in the

same study area. The results also show that the Kien Giang coastal area has a mo
moderate apsion process than the accretion process. In contrast, odke af the Ca

Mau Cape area, the erosion and accretion process are comiptexikoven, especially in

the Dat Alluvial Plains area Cap&lgoc Hien (Ca Mau).

Keywords: Coastal ession Landsa8 OLI/TIRS; GIS; Mekong Delta Ca Mau- Kien
Giang.

1. Introd uction

Coastalerosion is one of the important issues in coastal management.apo tad
and prevent it where possible andcessary, it is important to recognize the spatdl a
temporal scaleof the phenomenon as well #s causeq1]. The coastal amronment
congantly changes due to human activities and various phlyprocesss. Thisincreases
environmental degradatipnncluding erosion or accretion along many coastal areas.
Coastlines @ predicted to face unprecedented pressure #miiry asclimate change
causes changes in sea levels, storm patterns, wawégdes. Ths forecat of increasing
pressure is drivin@g reassessment of current coastal management prgciicgsDue to
the special importance of the Mekong Delta to world foodiis®¢ accreion, erosion, and
land loss in this area are the subject of manyiesjid, 8].

The decrease in sediment isns@ered aressential factor causing coastal erosion in
the Mekong Delta todaj2]. However, human activities cannot béexiout; br example,
sand mining at the river bottom can lead to currents, changing seddepaition [10].

Mud and sand are trapgpdehind dens, leading to a decrease in coastal sediment supply,
which is considered the overarching cause of decreased sedimeht supghe cast,
leading to coastal erosidnli 13]. To evaluate hydrodynamics daseliment transport, -2

and 3dimensiomal malels have been used4i17]. These studies have focused on
clarifying sediment's seasonal distribution and madependerce on meterologicd,

J. Hydro-Meteorol 2024, 18, 66-78; doi:10.36335/VNJHM.2024(18)6-78 http://vnjhm.vn/



J. Hydro-Meteorol 2024, 18, 66-78; doi:10.36335/VNJHM.2024(18)6-78 67

hydrological, oceanographic, tide, wave, and storm surges. To evidfleaeope and extent

of sedimentatiorand erosion processes as well as determine the concentration of suspended
matter (SPM) over time, remote sensing methods have beeipli$ed 1]. The modelling

and remote sensing approaches have highlighted howirtbesédimentdynamics and
morphology ® major tropical deltas, suclsdahe Mekong River, will respond to changing

flow influences and coastal zones.

In this stuly, the Cape @ Mau- Kien Giang (CMKG) area of the Mekong Delta
located in the southwesf Vietnam with a coastline of one tharB40km, was selected. Here,
many riverbank and coastal erosioccur every year and are on the riSe The resultof
remote sensingriage anafsis in 20162020 show that the erosion trend has increased rapidly
in the study aredg?Zi 25]. The CMKG area has a shore retreat speed and ocean advance
speed of-9.8 m/year and +24.3 m/year, with an average speddl7oim/year.Erosiors
occurredstrangly in 20182020, reflected in tharea of land loss, increasing’ 2imes from
250 hetares to 617 hectajesompared to 2028018. In 20162018, the area of accretion was
up to 1122 hectares; however, by 2@020,theaccretionarea had decreasedarly ten times
[26].

There have been many studies around the waildguemotesensing image data to
classify soil water from multtemporal satellite images and then ovetltam to identify and
evaluate shoreline changgs7i 29]. Specificaly, the study [30] used Landsat 3, 5 and 8
images to create mapslculate the rate ofhereine change in the Kanyakumari arethe
southern boundary of India, located iarfil Nadu and predict the period 263040. The
study [31] initial data was obtained from:26,000 tpographt maps and mukliemporal
satellite images (2008015) download# from the Google Earth archive focusing on the
Kuwaru coastal aresouth of Yogyakarta special region facing the Indian Océ&ag. study
[4] the period (199€2016)was analged usig Landsat 57, and 8 images. The study focused
on longterm coastal erosnh analysisof the entire Karnataka csia In Vietnam, reseeh
related to shoreline changes is of special intefd®.study[32] Landsat seven images from
2001 to 2017 wer used to evaluate Ca Mau caastoastline changes usinget Alesheikh
ratio mettod (2006).The study[33] usedthe ENVI 4.7 tool to process remote sensingges
and evaluate changes in the East and West coasts of Cdhestudy[34] researbed using
Landsat 8 images to assess changa$hénCua Dai castline in20162021 with a sbreline
extraction technige kased on twandices: AWEI index Automatic Water Extract IreX) and
NDWI (Normalization Differentiation Water Indexand shoreline change calatibn
techniqgue DSAS[igital Shoreline Analysi Systen{35].

In the above contéxbased on updated satellite data and remote sensing methods, this
study clarified theedimentation and erosion trends in the Western regdiaking the coastal
area of Cavlau province- Kien Giang as a resezdn casestudy. This studyims to clarify tle
range of accretion/erosion levels in the selected area; ZZA, using the integed DSAS
method, remote sensingnd GIS. The novelty of this research topic is reftbatethe choice
of research area and updawata. Previodg, the west coast fron€ape Ca Mau to Kien
Giang was rarely chosen for a separate study. Meanwhile, theirshdhettuations in Dat
Mui, Vien An (Ngoc Hien district), and Dat Moi (Nar@an distrct) communes are
complicated by comuous sdimentation andresion. The resultshow that applying remote
sensing and GIS to assess shoreline changes is feasibléeatidesf

2. Materials and Methods
2.1.Study area

The research area is from Ngoc Higistrict - Ca Mau, stretdng to Ha Tien- Kien
Giang This area belongsotthe Me&ong Delta,mainly delta, with large estuaries and
interlaced anals dvided into ten setions corresponding to five Kien Giang and five
districts of Ca Mau (Figure 1). Distts in Kien Giang povince includeHa TienKien
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Luong, Hon Dat, Rach Gi#&n Bien, and An Mirh. Districts in Ca Mau province include U
Minh, PhuTan, Tan Van Thoi, NanCan and Ngoc Hien
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Figure 1. Study location mafa Mau Cape Kien Giang
2.2.Data

The remote sensing imagesed in this study are Landsat8 OLI/TIRS Coltat2 Level
1 images from the Landsat 8 satelll|minched on April 10, 2@BL The United Stées
Geological Survey U.S. Geological Survey (USGS) provided the image free of clieoge
the website hgis://earthexpirer.usgs.gov/. Landsat8 OLI/TIR®K&ction 2 Lewel 1 satellite
images were takenni1ll image channels withifi@érent wavelengths andesolutions.
However, tle study only uses five image channels with altg®n of 3Gn x 30m, processed
according to the WG®4 UTM reference system, apa © area 49.rhage interpretation
results helpevaluate erosion develogmts ove time accordingo erosion area and distance
parameters (Table 1). The satellite's imaging cycle is 16 dagsasonablare to choose
images is during the dry season nispwith little rain and little cloud cover (Téb2).

Table 1.0LI and TRs sensocharacteristis of Landsat 8 satellite images).

Wavelength Resolution
Bands (micrometer}y (meters)
Band 1- Coastal aerosol 0.430.45 30
Band 2- Blue 0.450.51 30
Band 4- Red 0.64-0.67 30
Band 5- Near Infrared (NIR) 0.850.88 30
Band 7- Shortwave InfrareSWIR) 2 2.11-2.29 30
Table 2 Image déa used in the study
Year Day/month Data set name
2021 04/03 LCO8_L1TP_126053_20210304_20210312_02_T1
21/04 LCO8_L1TP_126054_20210421_202BD_02_T1
2022 02/01 LCO8_L1TP_126053_20220102_220106_02_T1
18/01 LCO8_L1TP_126054_20220118_20220123_02_T1
2023 06/02 LCO8_L1TP_126053_20230206_20230209_02_T1

10/03 LCO8_L1TP_126054 20230310 20230320 02_T1
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2.3.Method and implementation steps

In recent decades,mmte sensing technology has developed rapidly aslddamllect
geospatial and atmospheric datah applications anging from geoscigce to economics
Currently, severa methods are used to analyze coastline change, athwthie Digital
Shoreline Analysis System (DSAS) is considered an effective andywideld tool[31].
DSAS can integrate with A@IS software to analyze geographic information and calculate
shoreline change rates in space antet DSAS supports ArcGIS gufare to calculate the
shoreline change rate over time by creating transect lirteeganal to the set distance,
thereby calculing the resulting shoreline change rate and matching the statistics in the
attribute table. The distance between the transedst, and the transects are constructed
perpendicular to the Baseline baselineeTcombinatiorof DSAS and satellite imagesai$
been applied to several studies[Byi 34]. Classifying surface cover types and analyzing
changes is one of the most conom applications of remote sensing. One of the most basic
classification taskss distinguishing water bodies from dry land surfadesidsat images
are one of the most widely used data sources in remote sensing of water resources. The
Automated Water Extaion Index (AWEI) was introduced to improve classification
accuracy in areawith dark surfaces that other classification methdtisnofail to classify
accurately 37]. The NDWI index (Normalized Difference Water Index normalzed
difference water indexs often used to detect and distinguish areas with surface water from
otherobjects Bg]. In this study, the main steps include:

Step 1: After downloading and decompressing remote sensing images, they are inserted
into ENVI 5.2 software to stalardize the images. Convert the numerical valueshe
image b thevalue of physicafadiation at the sensdrhen, the valuesf physicalradiation
at the sensor are converted e tvalue of reflection in the upper atmosphere of theabb
(objed). AWEI calculation is essenti&b highlight land and water objects. Then, expgbe
file in .tiff format and import it into ArcGIS to digitizhe shoreline of the study area at the
same scale. The result is to extrdne shoreline for each yearsifidy[25, 26].

Step 2: Use the DSAS totd analyze accretion/erosion ratasder he changesf the
extracted shorelines. Calculate the distana# @ea ofaccretion/erosionover each year.
Calculating and analyzing the shoreline is carriedasufollows: Determine the baseline
and calculateagshorelines; Create transect lingsrpendtular to te shore; Calculate the
rate of shoreline change. Basaal the collected data, the startd rate (EPR) method was
chosen to analyze the results. Formulas ys&gd26]

EPR = Rate of change/ Total titemonitor changes (m/year)

where the rate othangeis the distane between two coastlines, the aotime of

monitoring changes is the time between the oldest and newest coastlines [

Download landsat8
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level 1 images

File shoreline highlight

in .tiff format [ Arcmap 10.4.1

Analysis, calculate area and Shoreline shapefile ! Digitizing
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Figure 2. Studystructure diagram.

3. Results and discussion

The aea selected is a new land deposited by alluviormed by two oceanurrents in
the East Sea and the IGaf Thailand, receiving alluvium from the Mekong River. The area
is plain, has many rivers and canals, is a low, flat terrain, and is oftetedodhe average
height is 0.5m to 1.5m above sea levidhe terrain direiton gradually tilts from North to
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South, from Northeast to Southwest. U Minh and Tran Van Thoilyavg areas are iahd
fhanging dpressions limited by natural dikes of the Ongob, Ca Tau, and Trem river
systems and high land edgalong the West Ceaa This hanging depression stagisateater

all year round and becomes a swamp. The study of shoreline delineation and segmentation is
shown in Figure 3; the results are analyzeddisclssed in subsections.

Figure 3. Delineation ofthe shoreline of tyigal accretion/erosion areas in Calau - Kien Giang
provincesin the period 2022023

3.1 The accretion/erosion at Ha Tien- Kien Luong- Hon Dat districs

In Ha Tien- Kien Luong, in the period 2022022, the aaetion/erosion rate i1$8.08
m/year and 42.08/yea, respectively, antheaccretion/erosion area is 12.lM8 and 36.01
ha, respectivgl In 20222023, the accretion/erosion rate is 1In¥4ear and 32.3fM/year,
and the accretion/erosion area is718nha and 36 ha, respectely. In 20212023, the
accretionérosion rate is 116 m/year and 41.14n/year, and the accretion/erosionaaig
22.0@ ha and 32.7ha, respectively. Based on Figuk,4hearea of Binh An Kien Luong
commune is an erosion area.

At Hon Dat,in 20212022, the accretion/erosion rate is 19mM8ear and 286 m/yea,
respectively, and the accretion/erosion area is 3@s68nd 5.58a, respectively. In 2022
2023, the accretion/erosion rate is 18W8fyear and 15.58n/year, andhe accretion/erosion
areais 2.20ha and 3.5ha, respectively. In 2022023, theaccretion/erdon rate is 17.60
m/year and 27.8fh/year, and the accreb/erosion area is 30.4t and 6.64a, respectively.
Figure 8B clearly shows the erosion area in thalBiGiangand Birh Soncommune. The
results also show that between 22022 an 20222023 the erosion rate will decrease,
most clearly occurringn the area of Binh Giang commune and Binh Son commune; erosions
only appear in Binh An commune. Somecreion locations ar0212022,accretionin Son
Kien commune, and 2022023 in Birh Son commune (Figure 4C). The variation in
accretion/erosion area is showrHgure4D.



