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1
MO PAU
0.1. Y NGHIA THUC TIEN CUA BE TAI LUAN AN

Trong nhitng nim gan day, tinh trang bd bién va hé théng dé bi
sat 16 nghiém trong, xay ra trén pham vi rong 16n ddi v6i hau nhu tat
ca cac tinh ven bién PBSCL, anh hudng dang ké téi sy phat trién kinh
té ctia cac nganh lién quan dén khai thac tong hop dai ven bién. Pic
diém dién bién cua cac dai ven bién c6 xu thé rat khac nhau tiy thudc
vao dia chét ven bién, cac yéu td tir dai duong, yéu td tac dong tur
song, tac dong cua con ngudi,... Viéc nghién ciru sdu cac vin dé vé co
ché dong lyc — van chuyén bun cat khu vuc ven bién tinh Tra Vinh,
phuc vu cong tac chinh tri va bao vé b bién nham dap tng cac yéu
cdu cap bach vé thuc tién nhu sau: (i) yéu cau vé phong chdng sat 10;
(i) yéu cau vé bao vé va phat trién rimg ngap man; (iii) yéu cau bao
vé mdi trudng ven bién phuc vu du lich va sinh thai; (iv) yéu cau vé
giai phap c¢6ng trinh méi phuc vu chinh tri va bao vé én dinh bo bién.
0.2. Y NGHIA KHOA HOC CUA DE TAI LUAN AN

Nghién ctru vé bo bién can chu trong dén 3 dic trung co ban cua
mdi truong déi bo bién 1a: (i) Thay dong luc (cha yéu la song, tridu va
dong chay); (ii) Van chuyén bun cat (phu sa lo limg va trim tich day);
(iii) Hinh thai (dién bién bdi va x6i ctia bd bién). Nhiing dic trung noi
trén 1a cac vin dé mau chdt va kho khin nhét trong nghién ctru dé
chinh tri va xdy dung cong trinh bao vé bd bién.

Bo bién Tra Vinh cé vi tri nam kep giira hai cira song 16n cua
song Mé Cong (Cung Hau — C6 Chién va Dinh An — Tran Dé). Nhiing
yéu tb tac dong 1én co ché hoat dong cua 3 dic trung co ban trong moi
truong d6i bo bién Tra Vinh 1a: dong chay-chuyén tai bun cat tir song
Mé Céng, dong chay bién, song, gio, thuy tridu, dia chat ving bd, khi
hau vung nhiét déi gié mua, tic dong clia con nguoi, bién ddi khi
hau,...

Luén an su dung phuong phap md hinh toan nghién ctru sy anh



hudng cua cic yéu té dén toan bd qua trinh dong lyc — van chuyén
bun cat va nhiing bién d6i vé mat hinh thai, dé tir d6 xay dung duoc
co s& khoa hoc nham chinh tri va 6n dinh bo bién Tra Vinh.
0.3. MUC TIEU CUA LUAN AN

- M6 phong dién bién vé thily hai van, thity luc nham lam sang to
cac yéu to dong luc anh hudng dén sy bién dong duong bo va xu thé
phat trién bo bién tinh Tra Vinh.

- Xac 1ap céc co sd khoa hoc dé dinh hudng cac giai phap chinh
tri nham 6n dinh vung bo bién tinh Tra Vinh.
0.4. NHUNG DONG GOP MOI CUA LUAN AN

1. Luan 4n da danh gia mot cach tong hop, c6 hé thong cac yéu td
dong luc chinh tac dong gy thay d6i hinh thai khu vuc bo bién Tra
Vinh.

2. Ludn an da xac 1ap duoc xu thé bién dong dia hinh day theo thoi
gian dudi tic dong gia ting muc nudc bién va suy giam bun cat tir
song ra. DBé xuit dugc giai phap chinh trj hop 1y.

CHUONG 1. TONG QUAN TINH HINH NGHIEN CUU
VE XOI MON BO BIEN VA CAC GIAI PHAP BAO VE
1.1.CAC CONG TRINH NGHIEN CUU TREN THE GIOI VE XOI

LO BO BIEN , ,
1.1.1. Nguyén nhan va co ché x6i 16/boi lang cua bo bién bun ¢ rirng
ngap man 7
a)v Cac yéu to dong luc tac dong lén vung bo bién
Tong quan cac ndi dung nghién ctru cia cac nha khoa hoc trong
nude va trén thé gidi vé cac yéu t6 thuy dong luc ven bién tir trudc
dén nay, co thé gom lai & 5 van dé sau:
- Nghién ciru tdc dong cia song gi6 va song nude dang dén dién
bién bo bién. o 7
- Nghién ctru tac dong cua thuy triéu dén dién bién b bien.
- Nghién clru anh huong cua nude bién déng do bién doi khi hdu
(dai han) va do béo (tirc thoi) dén dién bien bo bién.
- Nghién curu tdc dong ciia dong chay tir song trong mua 1 va



mua kiét dén dién bién bo bién.

- Nghién ctru tac dong ciia lyc Coriolis dén dong chay bién.

b) Qua trinh van chuyen biin cdt ven bién

Vé huéng di chuyen van chuyén bun cat & bo bién c6 thé chia
thanh hai loai: van chuyén bun cat vuodng goc voi bo (vao va xa bo) va
van chuyen bun cat doc bo. Véan chuyén bun cat vudng goc voi bo gy
ra thay doi hinh thai ngan han, trong khi van chuyén doc b bién gay
ra nhitng thay d6i dai han cta hinh thai mot vung ven bién.

Vé tinh chat hat c6 thé chia bun cat ven bién thanh hai loai:

- Bun cat két dinh (bun - duong kinh hat <0,063mm): cha yéu
van chuyén trong trang thai lo limg. Trong nudc min (khu vuc cira
song) xuat hién qua trinh két bong va keo tu thanh cac khdi (flocs).

- Bun cét roi (cat - c6 duong kinh >0 ,063mm): ton tai roi rac
trong moi trang thai, dong van chuyen cat tho chu yéu 1a dong di day.

¢) Nguyén nhdn va co ché xéi 16/boi ling ciia bo bién bimn c6

rueng ngap man

Nguyén nhan chinh cia hién tugng x6i 16 1a do “mat can bang
bun cat”. Qua trinh “mét can bang bun cat” xay ra nhu mot “vong lip
tiép ndi” tir viéc anh hudng cia cac tic dong phat trién xa hoi ciia con
ngudi, dén nhitng nd luc phuc hdi ring ngap min bang cac giai phap
cong trinh climg bao chit bd bién (coastal squeeze),...(Gegar Prasetya,
2006), (Winterwerp, 2013).

1.1.2. Céc cong trinh bao vé bd bién

Céc cong trinh chdng x6i, bao vé b bién goém co:

- Cdc céng trinh doc bo: (tudng chin séng, dé, ké) bao vé bo
bién hodc cac dun cat chéng x6i mon gay ra boi dong chay va song.

- Cac cong trinh vuong goc voi bo: Thuong goi 1a mé han, duoc
st dung dé 1am gian doan van chuyén bun cat doc bo, né khong ¢o tac
dung ngin bun cat trong chuyén dong bun cat vudng goc vai bo.
1.2.CAC CONG TRINH NGHIEN CUU XOI LO O PONG BANG

SONG CUU LONG VIET NAM
1.2.1. Mot s6 nghién ciru cua tac gia nudc ngoai

Céc cong trinh tinh todn chung vé dong luc hoc, séng,... bao ham
cho toan bién Pong Nam Bo: K. Wyrtki (1961), K.T Bogdanov
(1963), U. N Xecgayev (1964), Robinson (1983), T. Yanagi va Takao
(1997), Duan Yi-hong Qin Zeng-hao, Li Yong-ping (1997) va bai
Loan Yu et al. (2006).

1.2.2. Céc cong trinh nghién ctiru két hop cia tac gia nudc ngoai va



trong nudce

Cong trinh nghién ciru sy bién d6i cac yéu té thuy dong luc va
van chuyén bun cat, dién bién bdi/xéi khu vuyc ven bién PBSCL:
Wolanski, Nguyén Hiru Nhan (1998, 2005), Té chirc Hop tac Qudc té
Nhat Ban (JICA — 2012).

Nghién ciru vé nhimng thay dbi dai han ciia dudng bo bién Tra
Vinh qua nhiéu thoi ky (Toru Tamura — Nhat Ban).

Nguyén Trung Thanh va nnk. (2011) nghién ctu vé dong luc
dong chay ven bd cho thdy sy chiém wu thé caa dong chay ven bo vé
phia tay nam vao mua dong dudi anh ‘huong cua gi6é mua dong bic, tir
d6 khing dinh dugc su chiém wu thé cua qua trinh van chuyén trim
tich doc bo vé phia tiy nam trong mua nay.

Du an EU- AFD nam 2017 do co quan phat trlen Phap két hop
v6i Vién KHTL mién Nam, 1a du an nghién clru vé qué trinh x6i 10
ving ven bién PBSCL va tap trung nhiéu vao viing ven bién Go Cong
va U Minh.

1.2.3. Két qua nghién ctru trong nude

Nguyén Pich Dy (2010) nghién ctu dia chat-dia mao vung cua
song va khu vyuc doi bo 4 tinh ven bién PBSCL cho thay 16p trim tich
phan trén cung (moi nhat) ctia viing bién ven by Tra Vinh c6 ngudn
gbc chu yéu tir song — bién.

Vii Duy Vinh va nnk. (2014) nghién ctru, danh gia bién dong dia
hinh & viing ven bo chau thé séng Mé Cong trudng hop hién trang va
dudi anh hudng cua nude bién dang.

Nguyen Hiru Nhan (2015) str dung mo hinh Mike 21 F/M nghién
clru vé nguy€n nhan, co ché hinh thanh cac bai boi Ca Mau.
1.3.CAC CONG TRINH NGHIEN CUU XOI LO BO BIEN TRA

VINH
1.3.1. Két qua nghién ctru ciia tac gia nudc ngoai

Nghién ciru vé nhitng thay doi ngin han (dién bién bdi/x6i) cua
bo bién Tra Vinh (Anthony, Dussouillez, 2017).

1.3.2. Két qua nghién ciru trong nude

Cac nghién ctru chuyén sau cho riéng vung bo bién Tra Vinh phai
ké dén Hoang Van Huén (2008, 2013, 2014) vé ché do thuy dong luc,
dién bién boi/ x6i va dé xuit cac giai phap phong chong x01 16.
1.4.PHUCGNG PHAP NGHIEN CUU DIEN BIEN BO BIEN

- Phuong phap nghién ctru trén mé hinh thyc té 1-1

- Phuong phap thong ké
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- Phuong phdp md hinh vat ly
- Phuong phép md hinh toan
- Phurong phap gidi doan anh vién tham
- Phuong phap danh diu phong xa
CHUONG 2. CO SO LY THUYET VA PHUONG PHAP
NGHIEN CUU
2.1. PHAN TICH VA LUA CHON MO HINH TiNH TOAN
Luan 4n lya chon mé hinh Mike 21/3 FM d¢ tinh toan céc van dé
nghién ctru.
2.2. CO SO LY THUYET CUA MO HINH TINH TOAN
2.2.1. M6 phéng dong chdy vung nuéc nong
Dong chay nuéc néng trong md hinh 2 chidu duge mo ta boi hé
phuong trinh sau:
- Phuong trinh lién tuc mé ta quy ludt bao toan vat chat:

ah o aw o 2.1)
ot ox oy
- Phuong trinh chuyén dong mé ta quy luat bao toan dong luong

theo phuong X:

ohu ahu ahvu on h 6P, gh? op,1
= fvh-gh 22T _IT %P
o x oy N o x 2ok o (22)
05, 08 0
(ax + 8;/yj &(hTXX)+5(hTXy)+huSS
- Phuong trinh dong lugng theo phuong v:
2
@+M+ﬂ__f h_ghi_lai_ﬂaip+ 1 (Tsy_Tby)
o x ¥ Py 2y p (2.3)
0s, 08
[+j (hT )+ﬁ(hTW)+hVSS
AT
Trong do:

t: bién thoi gian (s); X, Y: cac toa do Decartes trén mat phing ndm
ngang (m); u,v: cac thanh phén van toc trung binh chléu sau theo
phu0'ng x va y (m/s); f: ham so Corlohs (s-1); g: gia tdc trong truong
(m/s?); n d6 dang mat nudc so véi mdc cao do, con goi 1a myc nudc
(m); d d6 sau cot nude khi muc nude bang 0; h = 5 + d: 1a d6 sdu cot

nudc tong cong; Pokhdi luong riéng cua nudc (kg/m ); Pa: ap suét
khi quyén (Pa/m); S: d 16n luu lwong cta cic ngudn nudc do vao
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m1en md phong (m%s); S Sy Syr Sy 1a cac thanh phan cta tng

suat birc xa song 1én don vi thé tich nudc theo cac phuong x va y
(N/m?) (c6 thé duoc dua vao tir module tinh phd song); A 1a hé so

r A T \ 7 \ A 7 A .7 A - + A
nhét 16i ngang; ‘s, s 1a c4c thanh phan Ung suat gi6 trén mit bién

(N/m?); Pox, Pov 13 cac thanh phan tng sudt ma sat diy (N/m?);
Too Ty Ty 13 c4c thanh phan ndi tmg sudt (N/m?);
2.2.2. Tinh toan séng ‘

Trong hé toa d6 Decartes nam ngang, phuong trinh bao toan tac
dong song co dang:

N, v. (V-N)== (2.4)

ot

Trong do: N(X,0,0,t) 1a mat do tdc dong song; T bién thoi gian
(s); X=(xy) la cac toa do Decartes trén mit phing nim ngang (m);
v=(c,,c,,C,,C,) la van téc lan truyén song trong khong gian pha
bbn chidu (X,y,0,6) (m/s); S 1a s6 hang ngudn ciia phuong trinh can
bang ning luong; V 1 toan tir vi phan trong khong gian bon chiéu.
2.2.3. M6 phéng qua trinh vin chuyén bun cat va bién hinh long

dan )

a) Vdn chuyén bun .

Su vén chuyén bun (trong bai toan mo hinh dong chay 2 chicu)
dugc mé phong bdi phuong trinh bao toan vt chat:

0, 0 18(@ acj 1a(hD }QLCLl_S (2.5)

ot OX oy hox ox) hoy oy h

 Trong do: t: bién thoi gian (s); X,Y: cac toa do Decartes trén mat

phang ndm ngang (m); u,v: cac thanh phan van toc trung binh chiéu
sau theo phuong x va 'y (m/s); h: d6 sau nude (m); S: SO hang nguon

bun do x6i hodc bdi (deposition/erosion term) (kg/m®s); C Noéng do
bun cat lo limg trung binh chiéu sau (kg/m®); Q.- Luu lugng ngudn
trén mot don vi dién tich (source discharge per unit horizontal area)
(m*/s/m?); C_ - Nong do bun cat lo limg tai ngudn vao (kg/m®); Dx,
Dy - Hé s6 khuéch tén rdi (m%/s).

b) Vin chuyén cat

Dong van chuyén cat 1a tbng dong cat lo ling g, va dong cat di
day trén day qp (tinh theo cong thirc Engelund va Fredsge (1976)):
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Q=0+ 0s =S

Cac phuong trinh 2.1, 2.2, 2.3, 2.4, 2.5 la cac phuong trinh vi
phan dao ham riéng, khong giai dugc bang phuong phap giai tich. Do
do, nguoi ta da giai cac hé phuong trinh nay bang phuong phap 56 Vol
lwgce d6 sai phan hitu han hodc thé tich hitu han bang cach chia mién
tinh thanh cac 6 ludi va phai dam bao diéu kién 6n dinh Courant —
Friedrichs — Lewy (CFL <1).

2.2.4. Phuong phap xay dung ban do

Str dung cho muc dich xay dung So dd thuy dong luc va van
chuyén bun cat. Cac két qua vé hudng dong chay, hudéng van chuyén
bun cat ven bd, sy phan b tram tich, hoa song, ... dugc trich xut tir
md hinh va dua vao phan mém chuyén dung dé tao lap cac 16p ban do.
Cong cu sir dung la phan mém Arcgis.

2.3. XAY DUNG MO HINH TiNH TOAN
2.3.1. Co s6 so liéu

S6 liéu dia hinh: duoc lay tir (i) két qua thuc do cac dé tai, du an
diéu tra co ban thuc hién boi Vién Khoa hoc Thuy loi Mién Nam
(2010) va Vién Ky thuat Bién (2009, 2011, 2014), (i) ban d ti 1¢
1/100.000 ciia Hai quan xuat ban nim 1982, (iii) tr GEBCO cua
Trung tAm di liéu hai dwong hoc Anh Qudc.

S6 liéu truong gio: st dung tir két qua cua Trung tim du bao moi
truong thuéc Co quan quan ly Hai dwong va Khi quyén Hoa Ky
(NCEP/NOAA).

S6 liéu song: M6 hinh ving nghién ciru can sb liéu soéng tai 3
bién md ra bién Dong cia mién tinh toan. S6 lidu nay duogc trich xuit
ttr mo hinh tinh toan cho toan bién dong (dugc xdy dung, kiém dinh va
cong bd két qua nghién ctru trén bai bao s6 2 trong Danh myc céc
cong trinh dd cong bd cua NCS).

S6 liéu thiy van: SO lidu luu lugng tai cac tram thuy vin My
Thuén, Can Tho va sb liéu muc nude tai cac tram Nha Bé, Thi Vai
(Hinh 2.1) 1a tai liéu thuc do theo gio. S6 liéu muc nude tai 3 bién md
ra bién Pong ciia mién tinh toan dugc trich xuét tir phan mém du bao
triéu toan cau. S liéu muc nuée, luu luong tai tram CO Chién (do
nam 2011) va tram do myuc nudc ven bo nam 2014 dugc st dung vao
muc dich hiéu chinh va kiém dinh mo hinh.

S6 liéu bun cat: S6 1iéu vé ham luong phu sa lo lung tai tram My
Thuédn, Can Tho, Nha B¢, Thi Vai (Hinh 2.1) 14 tai liéu thuc do, phuc
vu lam bién d4u vao cho mé hinh. S liéu bun cat lo limg, bun cat day
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quan tric tai cac diém ldy mau nam 2011 va 2014 cua Vién K§ Thuat
Bién dung dé hiéu chinh va kiém dinh mé hinh.
2.3.2.  Thiét 1ap mé hinh toan sb

Pham vi khong gian mién tinh toan thé hién trén hinh 2.1.

1180000 Thi Vai ..

Nha Be Nuwse .. Két bang/
) L)
1160000 My Thuan Bién L) e
i -®
phiaBéac . .
— Cao d¢ dja hinh Boidiy @ ® 14 jimg
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Hinh 2. 1: Ludi tinh, dia hinh déay bién cia mién tinh (trdi) va
qud trinh boi/xéi ddy trong mé hinh “da 16p béi tu” (phdi)

Cac module st dung dong thoi trong md hinh MIKE 21/3
Coupled model FM bao gdm: (i) Module thuy déng luc hoc
(Hydrodynamic) dé xac dinh truong dong chay va truong d6 muc
nuéce; (i) Module phd song (Spectral Wave) dé xac dinh trudng séng
va Ung suat tan xa song; (iii) Module van chuyén bun, cat min va boi
x61 (Mud transport) @& mo phong qua trinh dién bién hinh thai do van
chuyén bun cat min; (iv) Module van chuyén cat ri va boi x6i (Sand
transport) dé mo phong qua trinh dién bién hinh thai do van chuyén
cat roi.

2.3.3. Két qua hiéu chinh — kiém dinh mé hinh

Mién nghién ctru duoc thiét lap da dugc hiéu chinh cac thong )
chi tiét va dat dugc céac tiéu chi sau: (i) Thong s CFL < 1 trong moi
trudng hop tinh toan; (i) M6 hinh duoc hiéu chinh va kiém dinh
thong qua viéc so sanh gia tri tinh toan véi gia tri thue do cua muc
nuée, luu lugng dong chay, luu toc dong chay, chiéu cao séng co
nghia, chu ky séng, nong dé bun cat lo limg. Cac s6 liéu thuc do c6
duoc tir du an diéu tra co ban cling nhu tir mot s6 dé tai do Hoang Vin
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Huan chi nhiém vao nam 2011 (tir 13/09/2011 dén 16/9/2011) va nim
2014 (tir 11/08/ 2014 dén 14/08/2014).
2.3.4. Cac kich ban tinh toan

Pé phuc vu tinh toan cac ndi dung nghién ctru, luén an xay dung
05 kich ban chay nhu sau:

Kich ban 1: Tinh toan du bao ché do thuy dong luc (dong chay,
song) va dién bién bdi x6i hién trang.

Kich ban 2: Tinh toan du bao ché do thiy dong luc (dong chay,
song) va dién bién boi x6i co xem xét dén yéu t6 NBD 13cm.

Kich ban 3: Tinh toan du bao ché d6 thuy dong luc (dong chay,
song) va dién bién bdi x6i c6 xem xét dén yéu t6 NBD 23cm.

Kich ban 4: Tinh toan dy bao ché do thuy dong luc (dong chay,
song) va dién bién bodi x6i c6 xem xét dén yéu td suy giam lugng bun
cat song M& Cong 20% (so vdi nam 2011).

Kich ban 5: Tinh toan du bao ché do thuy dong luc (dong chay,
song) va dién bién bdi x6i c6 xem xét dén yéu t suy giam lugng bun
cat song Mé Cong 30% (so vdi nam 2011).

CHUONG III: KET QUA NGHIEN CUU VE CHE PQ THUY
THACH PONG LUC PHUC VU CHINH TRIBBTV
3.1. NGHIEN CUU CO CHE THUY PONG LUC VA VAN
CHUYEN BUN CAT VEN BO
3.1.1. Yéu t6 tac dong tir song Mé Cong

Két qua trich xuat vé luu lugng dong chay va luu luong bun cat

tai cac cira song Mé Cong duoc thé hién trong hinh 3.1 va hinh 3.2.

Luu lwgng tai cac cira sdng Ciru Long dnh luu lrong dong chdy ln nhite 6ng Tra Vinh

40000

35000
-2 30000
o

5 2000 _’ﬁ*
£ 20000 Wn‘*

2 15000
S
3 10000

s gtp-g-s gt tIS 0

o e

ira Tr’
1234567 89101112 1 2 3 4 5 6 7 8 9 10 11 12
Théng Thing

Hinh 3.1: Luu lwong dong chay lon nhat tai cac cira séng Mé
Cong trong 12 thang (trai) va biéu do so sanh luu lwong dong chay
[6m nhat tai cira Dinh An va tong Cung Hau — Co Chién (phdi)
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Lwru lwgng bim cét 16m nhat tai cac cira séng Clru Long So sanh lwu lwgng biin cét lén nhat céc cira séng Tra Vinh
9000 9.000

8000 8.000

$ o ciraTidu 7000
6000

5000

4,000
3.000 itz DinhAn

£ nT8ng Cung Hau
w 4000 +CAChién

£ s00

H ]
3 2000 2000

0
1 2 3 4 5 ] 7 8 9 10 11 12
Thing

Lwru rgng bitn cit, ke/s

1000

]

Thing

Hinh 3.2: Luu luong bin cdt Ién nhat tai cdc cira song Mé Cong
trong 12 théng (trdi) va biéu do so sanh luu lwong bin cdt I6n nhat tai
cira Pinh An va tong Cung Hau — C6 Chién (phdai)

Biéu dd cho thdy, luu lugng dong chay va phu sa chuyén tai qua
ctra Dinh An ludn 16n nhét so véi cac cira song con lai. Bo bién tinh
Tra Vinh ndm gitra 2 ctra song 16n cua séng Mé Cong 1a Dinh An va
Cung Hau — C6 Chién. Khi so sanh luu lugng dong chay va bun cat
hop boi 2 cira séng Cung Hau — C Chién va luu luong tai cira Dinh
An cho thiy sy tuong dong vé gia tri. Nhu vy, co thé thiy luong
nuée va luong phu sa séng Mé Cong dén ving bo bién Tra Vinh ludn
chiém wu thé hon so véi cac ving bo bién 1an can (Tién Giang, Bén
Tre, Soc Trang).

3.1.2. Yéu t6 triéu bién Pong

Bo bién Tra Vinh chiu chi phbi boi ché do ban nhat triéu khong
déu, bién do dao dong muc nudc tridu dat tir 2m+4m trong ngdy. Quy
luat 1én xudng cua thuy tridu duoc dic trung boi 5 kiéu dao dong
chinh véi chu ki %2 ngay, 1 ngay, 5 thang, 6 thang va 12 thang. Muc
nudce trung binh triéu thap 1a (-)1, 3m, myuc nude trung binh tridu cao la
(+)1,8m. Day la muc bién do triéu 16n, do vay anh huong cua thuy
triéu 1én ché do thuy luc vung b1en ven bo Tra Vinh la rat 16n. Toc do
dong chay tai cac thoi diém triéu dang, triéu rat s& duoc két hop phan
tich trong phan 3.1.3 (dong chay ven bo).

3.1.3. Yéu t6 dong chay

a) Dong chay tong hop

Viung ven bién tinh Tra Vinh nim trong khu vuc khi hau nhiét
d6i gi6 mua nén hang nam bi chi phdi boi gié mua voi cac hudng
chinh 14 Pong Bic, Ty Nam.

Vao mua gié mua déng bic (MGPB) (tir thang XI — IV) tdc do
dong chay tai cac vi tri ven b bién Tra Vinh khi triéu dang 16n hon
khi tridu rat. Toc do dong chay tai cac vi tri gan clra song khi tridu



11

dang va rut c6 gia tri gan nhu trong dwong nhau (khoang <1m/s). Khi
dong chay bién xuat phat tir huéng Pong Béc két hop voi dong triéu
1én (déc biét 1a khi c6 gid bao) s€ co stic manh tan pha manh mé dén
vung bd bién. Chinh vi vay, dong chdy gi6 mua dong béc khi triéu
dang duoc coi 1a ¢ vai trd chi phéi sy bién dong bd bién Tra Vinh
trong mua nay.

Vao mua gié Tay Nam (MGDB) tdc do dong chay khi triéu dang
(khoang < Im/s) nho hon nhiéu so voi dong chay khi triéu rat (khoang
>1 m/s). Khi triéu rat, téc do dong chay tai cac cta song gap tir 3+4
1an tai cac vi tri ven bd. Voi luong phu sa doi dao, tbe do dong chay
ven bd nhé da tao ra xu thé boi tu 1a chit yéu cho ving bién ven bo Tra
Vinh vao mua gié Tay Nam (Chi riéng doan bo bién xa Hiép Thanh
va Truong Long Hoa van bi x6i). Do d6, c6 thé coi dong chay tir song
khi tridu rat 12 dong chay chu dao, co tinh chét chi phdi sy bién dong
bo bién Tra Vinh trong muia nay.

Hinh 3.3: Truong dong chay va cao d6 mat nuwéc vao GMPB khi
triéu déang (trdi) va vao GMTN khi triéu rit (phdi)

b) Dong chdy ven bo do song, gio

Vao mua gié dong bic, dong | triéu 1én tir phia BB-> TN cung véi
dong ven bo chay tr BPB->TN, dan dén dong tong hop ting khi triéu
1én va giam khi triéu xudng.

Vao mua gi6 tdy nam, dong triéu 1én tir phia PB-> TN nguoc véi
dong ven bo chay tir TN->DB, dan dén dong téng hop giam khi tridu
1én va tang khi triéu xubng.

3.1.4. Yéu t6 séng bién

Nghién ctru ghi nhan sy dao chidu huéng song rd rét trong moa

gi6 dong bic va tdy nam. Hudng ctia song bién khoi trang véi huéng
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gi6 BB va TN. Do hiéu tmg khuc xa séng, khi tién vao vung nuée
nong, hudng séng c6 khuynh huéng tryc giao v6i dudng ddng sau.
Chiéu cao song gi6 mua tdy nam bé (bang khoang 2 d6 cao song
trong mua gié dong béc). Do hi¢u Umg séng vd, chiéu cao song giam
dan tir ngoai khoi vao khu vuc gan bo.

1085000
1685000

1080000 1080000

1075000 1075000

1070000
1070000

1085000

1085000

1060000

1055000

1050000

1045000

1040000
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e
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1035000
650000 660000 670000 650000 660000
0.0000 12242011 Time Siep 8561 of 745. 3000091132011 Time Siep 6116 o 8745

Hinh 3.4: Truong song thoi diem GMPB (trdi) va GMTN (phai)

3.1.5. Ché do van chuyén bun cat va trir lwong
a) Vidn chuyén bin cdt doc bo

Pé xem xét qua trinh van chuyen bun céat doc bo khu vue ven
bién Tra Vinh, nghién ciru trich xuat két qua chuyén tai luu lugng bun
cat tai 03 mit cat ven bd MC 1, MC 2 va MC 3, d6 rong mdi mit cat
1a 2km tir mép bo ra bién (hinh 3.5 — tréi). Tai mat cat MC2 (hinh 3.5
— phai) ghi nhan sy khac biét vé xu thé van chuyén bun cat ven bo
gilta hai mua gié déng bac va tdy nam. Vao thoi ky GMPB, su van
chuyén bun cat doc bo vé phia tdy nam chiém wu thé rd rét.

Dacharse,Suspencedsesmert o 5]
— Hwéngvin chuyén trém tich tuong. MC2
Umg véi gid trj “-“ trong dé thj.

Huéngvén chuyéntrim tich twong

{mg v&i gia trj “+* trong dé thi. GIOMUA GIO MUA
DONG BAC GIO MUA TAY NAM DONG BAC

mew P«{M\( Mp

January  February  March i Mw o dme b Amat Sepmber Ocobu Nonbw Decamber
2000 a1 201 201 2011 200 01 2m 011 201 201

Hinh 3.5: Vi tri cdc mat cat (trdi) va luu lwong bun cat lo hing tai mdt
¢t MC 2 (phdi)
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Bdng 3.1: Két qua tinh todn théng lwong bin cat doc bo qua cdc
mat cat (Don vi: tan/nam)

Théng lwong bun cat doc bé (46 rong mat cat 2km)

Mf'lt Tinh cho nam 2011

cat Miia gi6 dong bic | Mua gi6 tdy nam Ca nam
MC1 | Wilpp = 70.368 Wiy =-170.289 W1 =-99.921
MC2 | W2pp = -1.251.666 | W2y = -294.831 W2 = -1.546.497
MC3 | W3pg = -875.859 W3y = 14.145.348 | W3 = 13.269.489

MR

1
W, = 99.921 tdn/nam \

W, = 1.546.497 tin/nim /

Hinh 3.6: Théng lirong bin cdt doc bo hang ndm qua cdc mdt cdt

b) Vén chuyén bin cdt doc bo, ngang bo va trit lwong
Do vung bo bién 1a mdt ving rong 16n, dudi tac dong da chiéu

clia cac yéu t6 thiy lyc, huéng van chuyen bun cat ciing rat phtrc tap,
trong d6 hai huéng chu dao 1a van chuyén bun cat doc bd va vudng
goc voi bo. Luan an chia BBTV thanh hai khu vuc dé danh gia ky hon
van dé nay, bao gdm khu vuc x6i 16 trong diém (x3 Hiép Thanh) va
khu vue Truong Long Hoa — Dong Hai.
Bdng 3. 2: Phdn tich trit lwong bun cat khu vuc Hiép Thanh (Don vi:

=MC2

2

Gia tri W1 va W2 mang diu “-
cho thiy qua trinh van chuyén
bun cat chiém wu thé vé phia tay
nam trén doan bd bién gita mit cit
MC 1 va MC2.

Trong khi d6, gia tri W3 mang
dau “+” cho thdy rang qua mat cit
MC3, hang nim bd bién Tra Vinh
dugc bo sung mot lugng vo clng
16n bun cat ven bién (13.269.489
tan/nam).

tdn/ndm)
| KO Tl [T oo | Tl | g
1 | Vung1l 99.922 | 3.838.621 | -3.738.699 | Xo6i manh
2 | Vung2 | 1.702.938 | 1.257.421 445.516 Boi
3 | Vung3 937.048 723.709 213.339 Boi




A E Wo, = 546.057 thninam

Hinh 3. 7: Pham vi cdc 6 tinh cdn bc%ng bun cat khu vuc hiép Thanh va
Truong Long Hoa — Béng Hai

Bang 3. 3: Phdn tich triv luong bun cadt khu vue Truong Long Hoa —

Péng Hai (Pon vi: tan/ndm)

T S | o | ugnera | cinbime | Kétluin
1 | Ving 4 326.006 | 2.385.352 | -2.059.346 XO0i
2 | Viung5 | 1.546.497 | 1.566.071 | -19.574 X0i
3 | Ving6 285.523 | 337.829 | -52.307 XO0i
4 | Ving7 | 8.117.875 - | 8.117.875 | Bdinhiéu
5 | Ving 8 | 29.143.768 | 4.870.882 | 24.272.886 | Bbi nhiéu

3.1.6. Co ché thily dong lwc va van chuyén bun cat ven by

Tong hop cac két qua nghién ciru trén day, co thé dua ra két luan
vé co ché thuy dong luc va van chuyén bun cat khu vuc bo bién Tra
Vinh nhu sau: Vao mua gi6é tdy nam, dong chay tir song Mé Cong
mang bun cat bdi tu cho dai bd bién Tra Vinh; sau do, vao mua gio
dong béc, luong bun cat nay dudi tac dong cta song c6 chiéu cao 16n
bi ddo x6i va 1am tai lo ling. Phan 16n lwong bun cat tai lo ling nay
theo dong chay ven bd van chuyén vé phia Nam, mot phan bun cat
theo dong triéu ngugc vao cic cira sdng va giy ra bdi ling tai cac cira
song.
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3.1.7. So' db thity dong lwe va van chuyén bun cit ving BBTV

SO DO THUY DONG LYC VA VAN CHUYEN BUN CAT VUNG VEN BIEN TRA VINH VAO MUA GIO BONG BAC

T BinTre 27

=y T2 \ . H}
B . ~ s o

SO DO THUY DONG LU'C VA VAN CHUYEN BUN CAT VUNG VEN BIEN TRA VINH VAO MUA GIO TAY NAM
\ - -

» - -

3.2. NGHIEN CUU HINH THAI BO BIEN TRA VINH
3.2.1. Pic trung hinh thai bo bién Tra Vinh
a. Mat cat ngang bdi bién

Hinh 3.8: So
do thity déng
lyc va van
chuyén bin
cat vung ven
bién Tra Vinh
trong MGDB

Hinh 3.9: So
do thiy déng
lyc va van
chuyén biin
cat vung ven
bién Tra Vinh
trong MGTN

So d6 biéu thi mit cit ngang ddi bo bién Tra Vinh (hinh 3. 10)
dugc xay dung tir cac thong tin di dugc tinh toan & phan trude nhu:
Dia hinh ven bién Tra Vinh duéi nudc; Mit bang khao sat dia hinh
trén can va cac mit cat dai dién; Muc nudc trung binh triéu thap 1a (-)
1,3m, myc nude trung binh tridu cao 1a (+)1,8m; Céc song ngoai khoi
bién Pong c6 chidu cao > 3m thuong v& & khoang cach xa bd

6> 10km (duong cao trinh - 8m).
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S Hinh 3. 10: So hoa mat
Bamo i s oo | swnsongin cit ngang d6i BBTV
T b. Mt bang bo bién

Cic két qua tinh
toan vé ché do thuy
dong luc va van chuyén
bun cét cho thiy rang:

- Hai ctra song
Cung Hau — C6 Chién

va Pinh An c¢6 luu
lugng dong chay va Iuu luwgng bun
cat twong dwong nhau va 16n nhat
trong tit ca cac ctra song Mé
Cong. Bo bién tinh Tra Vinh nim
kep gitta 2 ctra song nay nén chiu
yéu tb tic dong tir song Mé Cong
manh hon so véi cac ving bd bién
lan can (xem muc 3.1.1).

Hinh 3. 11: Ban do6 DBSCL

- Theo xu thé chung cta cac
dai bd bién DBSCL, sy van
chuyén bun cat doc bd vé phia tdy nam chiém wu thé trong mua gi6
d6ng bac. Tuy nhién, xét theo ché d6 toan nam, b bién Tra Vinh hang
nam duoc boi ddp mot luong phu sa rat 16n tir song Mé Cong, dic biét
qua ctra Pinh An (xem muc 3.2.1).

Nhirng diéu nay 1y giai mot phan nao hién twong BBTV dic biét
¢6 xu thé nho hin ra ngoai blen bong hon cac ving bo bién lan can
(xem hinh 3.11). Tuy nhién, van d& nay con phai tiép tuc nghién ciru
sau thém.

3.2.2. Két qua md phéng ché d9 boi x6i viing bo bién Tra Vinh cho
cac kich ban

Két qua mé phong ché do bdi xo6i viing bd bién Tra Vinh cho cac
kich ban d3 dugc tinh toan. Dé phan tich ki hon vé su khac biét giira
dd boi x6i gitra cac kich ban, luan an trich xuét két qua vé su thay ddi
bé day 16p bdi tu tai 03 diém tiéu biéu dé so sanh (Sx-Xoi nhiéu, Sb-
Bdi nhiéu, So- On dinh).
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Hinh 3. 12: Dién bién boi
xoi sau I nam —hién trang
va vi tri cdc diém trich xudt

két qua
3.2.3. Xay dung quan hé
dwdng giira chiéu day bdi
ling theo thoi gian tai
mét s6 khu vue dic trung
b bién Tra Vinh

Sur thay 6 bk dby lép Bt (m)

si thay d8i bé day I&p bbi ty theo thér glan - Sx
Tha gian (thang)
56 7

Sy thay ddi bé day I&p bdi ty theo thii gian - 5x

e

Sar thay 6 bt diy lép bt {m)

E

0,45

EI] 8 9 1 1 o1

mbin trang
*Bin cat giam
208

Bon catglim
0%

Hinh 3. 13: Si thay doi bé day 16p boi tu diém Sx véi cdc kich ban

Sy thay déi b day 16p boi ty (m)

Si thay d8i b& day I6p bbi tu theo thiri gian - Sb Su thay d6i be day Iop bdi ty theo th&i gian - Sb

e 2 2 8 3
& 8 8 2

e
&

0

Sy thay d6i b day lép b6l (m)
e
-]

0,10

e
2

2
2

1 2 3 4 5 & 7

mHiEn
tang

*80n cit
gHm 20%

B cit
gidm 30%

3 9 10 11 12

5 6 7 8
Thi gian (thang)

Hinh 3. 14: Si thay doi bé day 16p boi tu diém Sb véi cdc kich ban

Céac do thi vé cac moi “quan hé duong” dugc xay dung nén cho

thdy y nghia vé mit biéu dién xu thé lam ting muc do x6i (hodc giam
d6 boi ty) tai khu vuc ven b bién Tra Vinh dudi tic dong cua su gia
tang muc nudc bién do BDKH va sy suy giam lugng phu sa song Mé
Cong do xdy dung céc cong trinh trén thugng ngudn.
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3 a

5 6 7 8
Théi gian (théng)

Sy thay d6i bé day I1&p bdi ty theo th&i gian - So

8 1w o1 o1

Sy thay d6i bé day I&p bdi tu theo thai gian - S0

g &

g

o _———
[ 5

12 3

o+ A
-

" i gan (ching)

A

8 9 W 1 o1

Hinh 3. 15: S thay doi bé day I6p boi tu diém So véi cdc kich ban
Bdng 3. 4: Murc do thay doi bé day 16p boi tu so voi kich ban hién

trang (%)
Gié tri trung binh (%)
7 NBD | NBD | U6ctinh | Phusa | Phusa | Udc tinh
biém | 13 23 NBD 10 | giam giam phu sa
cm cm cm 20% 30% giam 10%
SX -3,7 | 6,9 -2,9 -1,6 -3,3 -0,9
Sb | -127|-153 -8,2 -14,7 -16,4 -6,4
S0 -3,1 | 42 -2,1 -3,7 -4,3 -1,7

3.3. NGHIEN CUU CO SO KHOA HOC DBE XUAT GIAI PHAP
CHINH TRI

3.3.1. Cac qua trinh x6i 16

- Xac dinh ving dai duong co lién quan dén xéi 6= Cac phan tich &
phan trén cua luan 4n vé dic trung dia hinh day, pham vi séng v&, su
phan bd bun cat ven bién theo khong gian va cac qua trinh trao d6i
bun cat ngang bo cho thiy, su x6i 16 chi yéu 1a két qua cua tai lo ling
do séng va dong van chuyén do gié xay ra trén mot suon doc ngam
(clinoform) nong doc theo bd bién (rong khoang 6->10 km ngang bo),
thay vi gidi han trong ving nudc nong ven bo (it hon 1 km).

- Suw thiéu hut nguon cung bun cat fir song: Mirc d6 tang xoi it hon
nhiéu so véi mic do suy giam ngudn cung bun cat tir song va muc
tang nay 1a khong 16n so véi sy x6i 16 do tac dong ciia ché do thuy
thach dong luc hién trang (mot ndm x6i 30cm).

- Myre nuée bién dang cao do BPKH: Sy nong 1én toan cau co thé
khong déng ké trong tinh hinh hién tai vi tac dong ctia n6 van con rat
thép so voi sy x01 16 do tac dong cua ché do thuy thach dong luc hién
trang.
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- Dong lic hoc gan bo- Song la yéu t6 quan trong hang dau trong cac
yéu té dong luc vung bién néng, cac dac trung song va dong chay sinh
ra do séng c6 anh huéng nhiéu nhat dén dién bién cua bo bién. Hai
khu vuc song 16n 1a Hi€p Thanh va Truong Long Hoa.

- Dong vdn chuyén bin cdt doc va ngang bo: Céc qua trinh chinh 1a
viéc két hop cua bdi lang bun cat tir cac song vao mua he, bun cat tai
lo limg do séng (voi sy tham gia cia thuy triéu) vao mua dong va van
chuyén tlep ve phia Nam cua bun cét lo lung, chu yéu boi dong do gi6
gdy ra. Poi v6i khu vuc cb bién do triéu 16n nhu bd bién dong
DBBSCL, anh huéng cua dong triéu 1a rat dang ké. Mic du luong nudce
chay Ve phia bo luc tricu 1én tuong duong voi dong chay ra ngoai khoi
khi triéu xuong, nhung dong tricu ngang bo bién c¢6 xu hudng thic
day van chuyén bun cat vé phia bo va boi ling trong khi song c6 xu
huong gy x0i 16.

- Anh huong cia céng trinh cwng (coastal squeeze) xdy dung xung
Hiuyén Duyén 17 quanh vi tri mép nuoc:
Céac cong trinh cung bao
chit b bién trudce hét 1a
khong thé han ché qua
trinh van chuyén bun cat
ngang bo, doc bo hoac la
bay tram tich, sau nira la
lam trAm trong hon tinh
trang x6i 16 bo bién.

Khu vure 3: | Kbuvee2
Hang rao tre/cir tra } ------- Dé pha song

Hinh 3. 16: So do dinh hwéng bo tri cong trinh chinh tri
3.3.2. Dé xuit giai phap chinh tri

BBTV c6 mot sé khu vuc sat 16 trong diém can c6 giai phap
chinh tri tai cac xa Hi€p Thanh, Truong Long Hoa va Dan Thanh nhu
trén hinh 3.16.

3.4. GIAI PHAP CHINH TRI BAO VE BO BIEN TRA VINH KHU
VUC HIEP THANH
3.4.1. Gioi thién khu vue bo bién xa Hiép Thanh
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Thanh c¢o6

Poan bo bién xa Hi¢p

toa d0 tor A

(669448-E, 1078472-N) dén
F (672203-E, 1072363-N).
3.4.2. Lwa chon phwong an
b6 tri tong thé cong trinh

Undafined Vaue

Hinh 3.17: So do bo tri cong
trinh chinh tri bo bién xd

Hiép Thanh

Bang 3.5:

Cac kich ban

TeN [ \1o ta kich [<hoang céch Chicu dai Khodng céchl )y
kich ban tur dé toi bo ,de giam |gitta 2 d€ G dinh dé (m)
ban X (m) s6ng L (m) (m)

HT | Hién trang (Pa tinh trong myc 3.1)

KB1|Bé tri 4] 300 400 130 +2.0
KB2 | m6 han 300 400 80 +2.0
KB3 | chit T 300 400 50 +2.0

3.4.3. Phén tich hiéu qua ciia hé thong cong trinh chinh tri
a) Hiéu qua giam vén toc dong chay khu vie ven b

Hoa dong chay trich xuét tai vi tri P d6i voi 4 kich ban tinh toan
nhu trén hinh 3.17 cho thiy, cong trinh mo han chir T da lam giam luu
toc tai diém P mot cach dang ké xét ca vé cudng do ciing nhu thoi
gian duy tri van tdc 16n, khoang cach giita cac dé cang nho thi hiéu
qua giam van tdc dong chay tai khu virc bo cin bao vé cang tot.

U (mis) - HT
I Above 0.7200
| 05400-0.7200
I 0.3600 - 0.5400

0.1800- 0.3600

|
@% | Below 0.1800

U (ms) - KB2

B Above 01600

[_10.1200-0.1600

I 0.0800 - 0.1200

I 0.0400 - 00800
[__1Below 00400

U {ms) - KB3

Hlnh 3.17: Hoa dong chay tai diém P ung vdi cac kich ban HT, KBI,

b) Hiéu qua gidm chiéu cao song

KB2, KB3 thoi ky gi6 miia Dong Bdc (1/1/2011+ 27/1/2011)
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Biéu d6 chiéu cao song tai mat cat 3, 4 trong thoi ky gié mua
DPéng Bic gilta cac phuong an (hinh 3.18) cho thay, chiéu cao song tai
ca hai mit cat sau khi xdy dyng cong trinh giam dang ké so véi khi
chua xay dung cong trinh. Khoang cach gilta cac dé (G) cang nhd thi
hiéu qua giam séng cang cao.

0s 0s

045 045 | |
< 3 i - . {
04 04
—a—Hidn trang . .
035 -~ -

8- K81 G=130m

PO

k82 G=80m 03
2025 ——KE3G=S0m 025

02

g )

&

§01s 01s
01 01
00s — 005

0 - 0

1234567 8 9101112131415 1 2 3 4 5 & 7 8 9 10

Hinh 3.18: Chiéu cao séng tai mdt cdt 3 (trdi) va mdt cdt 4 (phdi) thoi
diém 19:00 ngay 18/1/2011 (mita Péng Bic)
¢) Hiéu qua giam van chuyén bun cat doc bo
Két qua tinh toan cho thiy, cac cong trinh moé han tac dong vao
qua trinh van chuyén bun cat doc bo va lam giam dang ké su van
chuyén bun cat doc bo.

g
z
e
—_—
8 b

Hinh 3 19 So Sanh hm lu"o‘ng bun cat lo lu’ng tal mat cat MC] va
MQC?2 gitta 2 phuong dn: c6 cong trinh va chua co cong trinh
d) Dién bién hinh thai

02 01

Mirc dg bbixdi, m
s

[ -0.06 —8-KB1G=130m
12 3 7 8 9 10 11 12 13 14 oas | KB2 G=80m
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K&t qua tinh toan dién bién hinh théi dai ven bién xa Hiép Thanh
(khu vuc ¢ cong trinh) trong 1 thang vao mua gidé dong bic (thang
1/2011) thé hién trén hinh 3.20 cho thdy, véi hiéu qua giam van toc
dong chay, giam chiéu cao song va giam su thiéu hut bun cat ven bién
cua cong trinh da han ché duge hién truong x0i 16 va tao ra xu thé bdi
tu trén dai bo bién xa Hiép Thanh va trong pham vi 300m tir mép bo
ra bién. V& hiéu qua gdy bdi giita cac phuong an cé thé thiy, xét vé
tong thé tich boi tu phuong an KB3 (G=50m) mang lai hiéu qua bdi tu
t6t hon ca.

KET LUAN VA KIEN NGHI

+ Két luan:

1. Ludn an d3 nghién ctru cic yéu té anh huong dén truong thuy
dong luc va véan chuyén bun cat khu vuc bién ven bo Tra Vinh. Cac
két qua tinh toan chi ra rang;

- Song: (i) Khu vuc nira bo phia béc bi anh huong nghiém trong hon
nura by phia nam bdi tac dong cua song 16n trong mua gi6 dong béc;
(ii) Ton tai vach ngam giam song tai vi tri cach bo khoang tir 6 (gitra
bo) - 10km (bo phia béc va nam); (iii) Chiéu cao song tai cac vi tri gn
ctra song ludn thdp hon cac diém giira bd do ciu trac dia hinh day va
tac dong cua dong chay tur trong song.

- Dong chay: 3 yéu tb chi phi manh dén ché d6 dong chay khu vuc
ven bién Tra Vinh la: dong chiay séng Mé Cong trong miia mua va
mua kho, ché do triéu ban nhat tridu voi do 10n tridu tir 2 - 4m/ngay,
ché d6 khi hau gi6 mua dong bac va tdy nam. C6 mot s6 dac diém co
ban sau:

+ Téc dong cua ché do dong chay va ham luong phu sa song Mé
Cong trong miia mua va mua kho di v6i bo bién Tra Vinh cé thé coi
14 16n nhéat so véi cac khu vuc bo bién 1an can;

+ Truong van téc dong chay 16n nhat khi hudng truyén triéu tring
v6i hudng gio mua, cu thé, dong chay vao mua gid dong bic khi triéu
dang va mua gi6 tdy nam khi triéu rut;

+ Cac vi tri gan cira song ludn c6 van téc dong chay 1on hon cac
diém giira bo;

+ Dong chay khi triéu dang (dac biét trong mua gio dong béc) co
anh huong dang ké dbi v6i dién bién x6i 10 bo bién;
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+ Hudng dong chay khi triéu dang vao mua gi6 dong bic va tay
nam déu xuét phat tir phia dong bac, diéu nay gop phan lam cho nira
bo bién phia bac ¢ dién bién x6i 16 phirc tap ca trong ca hai mua.

- Co ché van chuyén bun cat: Xu huéng van chuyén bun cat doc bo
vé phia tdy nam chiém wu thé trong mua gié dong bac. Qua trinh van
chuyén bun cit ngang bd dong vai trd quan trong trong viée phat trién
dudng bo, lugng phu sa tir song Mé Cong qua ctra Dinh An boi dip
cho bd bién Tra Vinh hang nam 1a rat 16n.

- Luan an di xay dung dugc so do thiy dong lyc va van chuyén
bun cat viing bién ven bd Tra Vinh theo mua gié dong bac va tdy nam,
nham tap hop céac thong tin co ban nhu: huéng va vén tdc dong chay
16n nhat khi tridu dang va rut, bién do va dao dong tricu trong thang,
huéng va chiu cao séng cac vi tri trong diém theo mua gi6, hudng
van chuyén bun cat ven bo theo mua gio va sy phin bd cua cac thanh
phan thach hoc co ban phuc vu dinh huéng phat trién rimg ngap min
hodc rung phi lao phong hd.

2. Dua trén cac két qua da tinh toan vé truong thiy dong luc va dia
hinh khu vuc ven bién, ludn 4n da xay dung dugc hinh v€ so hoa mat
cit ngang do6i bo bién Tra Vinh, ddng thoi nhan dién va dua ra mot sd
Iy giai ban dau vé hinh dang mit bang cia BBTV ¢6 xu thé nh hin ra
ngoai bién Pong hon cac ving bd bién lan can. Tuy nhién, vin d& nay
con phai tiép tuc nghién ctru sau thém.

3. Luén 4n d tinh toan dién bién bdi x6i véi kich ban hién trang cho
théy cac khu vuce x0i chi phéi nhiéu 1a Hiép Thanh, Truong Long Hoa,
Dan Thanh, khu vye xu huéng bodi chi dao 1a Dong Hai. Két qua trich
xudt tir md hinh vé su thay doi bé day 16p bdi tu tai 3 diém tiéu biéu
khu vuc bd bién Tra Vinh (Sx — x6i nhiéu, Sb — bdi nhiéu, So - 6n
dinh) v6i céc kich ban khac nhau (hién trang, nu6e bién dang 13cm va
23 cm, suy gidm bun cat song Mé Cong 20% va 30% - so voi nam
2011) va xdy dung duoc duong quan hé giita chiéu day bdi ling theo
thoi gian. Cac anh hudng tir sy gia ting muc nudc bién do BPKH va
su suy giam luong phu sa song Mé Cong do xay dung cac cong trinh
trén thuong ngudn ¢ xu thé lam ting mirc do x6i (hodc giam do boi
tu) tai khu vuc ven bo bién Tra Vinh.

4. Két qua tinh toan tir mo hinh d chi ra: trong miia dong chay thap
(mda khd), bai bién dugc dic trung boi song gio mua dong bac va
dong chay doc bd bién van chuyén bun cat vé phia tdy nam, két hop
v6i dong bun cat ra xa bd gdy nén su thiéu hut bun cat khu vuc ven
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bién, ddc biét ddi v4i nira by phia bic. Tir két qua nay, luan 4n dua ra
dinh hudng cho lya chon loai cong trinh dé chinh tri va 6n dinh dudng
bo bién tinh Tra Vinh la: (i) Khu vyc Hiép Thanh st dung dang cong
trinh mo han chir T ¢6 kha ning giam song tir xa va han ché van
chuyén bun cat doc bo; (i1)) Khu vuc Truong Long Hoa st dung dang
cong trinh dé giam song xa boy; (iii) Khu viuc Dan Thanh va doan dau
Poéng Hai sir dung cong trinh dang hang rao rdng bang tre/ctr tram.

5. Luan 4n da tmng dung két qua nghién ciu dé dinh hudng b tri
khong gian cong trinh chinh tri bo bién Tra Vinh vao khu vye xa Hiép
Thanh va xac dinh duoc khoang cach giira cac dé giam song tdt nhat
14 50m.

+ Kién nghi:

Do céc s6 liéu dau vao cho mé hinh nhu dia tang tram tich (chiéu
day cac 16p, sy phan bd thanh phan hat,...) ciing nhu s6 liéu bun cat &
bién thugng luu con han ché nén két qua md phong van chuyén bun
cét, dién bién boi x61 bd bién c6 ¥ nghia trong viéc phan tich danh gia
xu thé nhidu hon mat dinh lugng. Mic du con c6 mot s6 han ché nhu
trén nhung két qua mo phong di gitp 1am rd ché do thuy dong luc
hoc, co ché dién bién bdi x6i tir d6 xac dinh duoc cac yéu td giy ra
x6i 16 bo bién cho ting tiéu khu vurc.

Céc két qua trong ludn 4n ndy méi chi xét dén cac diéu kién thuc
té trong khoang thoi gian ctia nim 2011 va 2014. Vi vay cac két qua
phan tich tinh toan & trén chi mang tinh chét dai dién cho cac khoang
thoi gian nay.

Can c6 nhitng huéng nghién ctru tiép theo nhu sau:

- Két qua nghlen ctru v€ sy nho ra cia BBTV trong luén an moi chi
1a nhing ly giai budc dau, theo tac gia nhan thiy néu cé diéu kién
nghién ctru sau thém c6 thé quan tim dén phuong phap st dung anh
vién tham, quan sat qua trinh hinh thanh duong bo bién Tra Vinh qua
nhiéu thoi ky.

- Nghién ctru danh gia sy anh hudng cua hé théng kénh Tt va cac
cong trinh chinh tri quanh ctra kénh Tét sau khi di vao hoat dong (nim
2016) dén ché do thiy dong luc va van chuyén bun cat khu vuc
BBTV.

- Nghién ctru tac dong téng hop ciia viée xay dung cac cong trinh
trén thuong ngudn séng Mé Cong va nude bién dang dén dién bién
ven bién khu vuc Tra Vinh.
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INTRODUCTION

0.1. PRACTICAL MEANING OF THE THESIS

In recent years, the coastline and dyke system has been severely
eroded, occurring on a large scale for almost all coastal provinces of
the Mekong Delta, significantly affecting the economic development
of sectors related to integrated exploitation of coastal strips.
Characteristics of the coastal strip tend to vary depending on coastal
geology, ocean elements, river-impact factors, human impact, etc. An
In-depth study of issues of dynamics - sediment transport in the
coastal area of Travinh province, for coastal protection and
maintenance work is needed to meet the following urgent practical
requirements: (i)  requirements for landslide  prevention; (i)
requirements for protection and development of mangrove forests; (iii)
requirements of coastal environmental protection for tourism and
ecology; (iv) requirements of new construction solutions for coastal
stabilization and protection.

0.2. SCIENTIFIC MEANING OF THE THESIS

Research about coast should focus on three basic characteristics
of coastal zone environment: (i) Hydrodynamics (wave, tide and
flow); (ii) Transport of sediment (suspended sediment and bottom
sediment); (iii) Morphology (deposition and erosion of the coast).
These characteristics are the most critical and difficult problems in
research related to regulating and constructing coastal protection
buildings.

Travinh coast is located between two large estuaries of the
Mekong River (Cung Hau - Co Chien and Dinh An- Tran De).
Factors affecting the operating mechanism of the three basic
characteristics in the coastal environment of Tra Vinh are: flows from
the Mekong River, flows from the sea, waves, wind, tides, coastal
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geology, tropical monsoon climate, human impact, climate change,
etc.

The thesis uses mathematical modeling method to study the
influence of factors on hydrodynamic process, sediment transport and
morphological changes, from which to build scientific knowledge
bases to adjust treatment and stabilizing the coast of Travinh.

0.3. OBJECTIVES OF THE THESIS

- Simulation of hydrological and hydraulic developments to
clarify the motivational factors affecting the shoreline fluctuations and
the trend of coastal development in Travinh province.

- Establishing scientific knowledge bases to point out
modification solutions for stabilizing coastal areas of Travinh
province.

0.4. NEW CONTRIBUTIONS OF THE THESIS

1. The thesis has evaluated, in a synthetic and systematic way, the
main motivational factors affecting the morphological changes of
Travinh coastal area.

2. The thesis has established a trend of bottom terrain changes over
time under the impact of sea level rise and sediment reduction from
the river. The thesis has proposed suitable treatment solutions for each
area of Travinh coast.

CHAPTER 1. OVERVIEW OF RESEARCH ON

COASTAL EROSION AND PROTECTION SOLUTIONS

1.1. GLOBAL STUDIES ON COASTAL EROSION
1.1.1. Causes and erosion/sedimentation mechanisms of mangrove
mud shoreline

a) Motivational factors affecting the coast

Overview of the research works of domestic and international
scientists on coastal hydrodynamic factors, can be categorized as the
following five issues:

- Studying the effects of waves on shoreline developments,
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- Studying the impact of tides on coastal developments,

- Studying the effects of sea level rise on coastal changes,

- Studying the impact of the flow of the river in the flood season

and the dry season to the shoreline, and

- Studying the impact of the Coriolis force on sea currents.

b) Coastal sediment transport process

In terms of movement: sediment transport on the coast can be
divided into two categories - perpendicular sediment transport
(onshore and  offshore) and Longshore sediment  transport.
perpendicular sediment transport causes short-term morphological
changes, while Longshore sediment transport causes long-term
changes in the morphology of a coastal area.

In terms of grain properties, it is possible to divide coastal
sediments into two types:

- Cohesive sediment (mud with particle size < 0.063mm): mainly
transported in suspended state. In saline water (estuarine area), there is
a process of flocculation into blocks (flocs).

- Non-cohesive sediment (sand with particle size > 0.063mm):
discrete in all states, sand transport line is mainly moving on the
bottom.

c) Causes and erosion/sedimentation mechanisms of mangrove

mud shoreline

The main cause of erosion is "sediment imbalance”. The process
of "sediment imbalance™ occurs as a "continuation loop", from the
impact of social development impacts, to efforts to restore mangroves
by hard construction solutions (coastal squeeze),...(Gegar Prasetya,
2006), (Winterwerp, 2013).

1.1.2. Coastal protection works
The anti-erosion and coastal protection works include:

- Longshore structures (seawalls, dikes, embankments) protect
the coast or dunes against erosion caused by currents and waves.

- Cross-shore structures (groins) are used to interrupt the
Longshore sediment transport.
1.2.EROSION STUDIES IN THE MEKONG DELTA OF

VIETNAM
1.2.1. Some research by foreign authors

The studies on dynamics, waves... cover the entire South East

Sea: K. Wyrtki (1961), K.T Bogdanov (1963), U. N Xecgayev (1964),
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Robinson (1983), T. Yanagi and Takao (1997), Duan Yi-hong Qin
Zeng-hao, Li Yong-ping (1997) and Yu et al. (2006).
1.2.2. Combined studies by foreign and Vietnamese authors

The study of the changes in hydrodynamic and sediment transport
factors, coastal changes in the Mekong Delta: Wolanski, Nguyen Huu
Nhan (1998, 2005), Japan International Cooperation Agency (JICA —
2012).

Research on the long-term changes of the coastline of Tra Vinh
through many periods (Toru Tamura — Japanese).

Nguyen Trung Thanh (2011) studied of coastal flow dynamics
and showed that the dominance of the coastal current in the southwest
in the winter under the influence of the northeast monsoon, thereby
confirmed the dominance of the transport process Longshore
sediments to the southwest in this season.

The EU-AFD project, in 2017, is a research project on the erosion
process of coastal areas in the Mekong Delta and focuses on the
coastal areas of Go Cong and U Minh.

1.2.3. Vietnamese research results

Nguyen Dich Dy (2010) studied geology-geomorphology of river
mouths and coastal areas of 4 coastal provinces in the Mekong Delta,
and showed that the top (latest) sediments of coastal waters of Tra
Vinh originated mainly from rivers and seas

Vu Duy Vinh (2014) studied and evaluated topographic changes
in the Mekong Delta coastal area of the current situation and under the
influence of sea level rise.

Nguyen Huu Nhan (2015) used model Mike 21C F/M to study
the causes and mechanisms of the formation of Camau mudflats.

1.3. THE RESEARCH WORKS ON COASTAL EROSION IN
TRAVINH
1.3.1. Research results of foreign authors

Research on short-term changes (accretion or erosion changes) of
the coast of Tra Vinh (Anthony, Dussouillez, 2017).

1.3.2. Vietnamese research results

Hoang Van Huan (2008, 2013, 2014) conducted in-depth studies
for the coastal area of Tra Vinh on hydrodynamics, sedimentation /
erosion and proposed solutions to prevent erosion.
1.4.COASTAL DEVELOPMENT RESEARCH METHODS

- Research methods based on realworld models.



- Statistical method
- Physical modeling method
- Mathematical modeling method
- Remote sensing image analysis method
- Radioactive marking method
CHAPTER 2. THEORETICAL BASIS AND RESEARCH
METHOD
2.1. ANALYSIS AND SELECTION OF CALCULATION MODELS
The thesis selected Mike 21/3 FM model to formulate research
problems.
2.2. THEORETICAL BASIS OF CALCULATION MODEL
2.2.1. Simulation of shallow water flow
The shallow water flow, in the 2-dimensional model, is described
by the following equation system:
- Continuous equations describing the law of conservation of
materials:

ah o dw o 2.1)
ot ox oy

- Motion equations describing the law of conservation of momentum
according to the x-axis:

ohu ahu ohvu on hoP, ghldop 1
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- The momentum equation by y axis:
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Where t is the time (s); X, y are the Cartesian co-ordinates (m); u,v
are the velocity components in the x,y direction (m/s); f is the Coriolis
parameter (s%); g is the gravitational acceleration (m/s%); n is the
surface elevation (m); d is the still water depth; h = 5 + d is the total

water depth; #ois the density of water (kg/m®); P, is atmospheric
pressure (Pa/m); S is the magnitude of the discharge due to point



sources (m%s); S Sy 1S yr Sy are components of the radiation

stress tensor (N/m?); A is the horizontal eddy viscosity; (%sx,%s) and

(“ex, Pov) are the x and y components of the surface wind and bottom

stresses (N/m?); =T Tw are the lateral stresses, includinge viscous
friction, turbulent friction and differential advection (N/m?).
2.2.2. Wave calculation
In horizontal Cartesian co-ordinates, the conservation equation

for wave action can be written as

ON _ S

—+V-(V-N)=— (2.4)
ot o

where N(%,o,6,t) is the action density; T is the time (s); X=(xy)
is the Cartesian coordinates (m); V=(c,,c,,c,,C,) is the

propagation velocity of a wave group in the four-dimensional phase
space (x,Y,0,0) (m/s); S is the source term for the energy balance

equation; V is the four-dimensional differential operator.
2.2.3. Simulation of sediment transport process and
morphological changes

a) Mud transport

The mud transport module solves the so-called advection-
dispersion equation:

% L2, 2 L2 i ©igc,tos @29

ot ox oy hox ) hoy oy h

Where t: is the time (s); X,y are the Cartesian co-ordinates (m);
u,v are the velocity components in the x,y direction (m/s); h is the total

water depth (m); S is the deposition/erosion term (kg/m®/s); C is the
depth averaged concentration (kg/m®); Q. is the source discharge per
unit horizontal area (m3/s/m2); C. is the concentration of the source
discharge (kg/m®); Dx, Dy are the dispersion coefficients (m?/s).

b) Sand transport

The sediment (sand) transport is calculated as:

Q= t+0s =S

Where @, is the total sediment transport, q, is the bed load

transport and g is the sediment transport in suspension.
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Equations 2.1, 2.2, 2.3, 2.4 and 2.5 cannot be solved by analytical
methods. Therefore, people have tried to solve these equations by
numerical method with finite difference or finite volume scheme by
dividing the domain into grid cells and must ensure stable condition is
CFL <1 (Courant — Friedrichs — Lewy).

2.2.4. Method of building a map

This method is used for the purpose of building a hydrodynamic
and sediment transport diagram. The results of flow direction,
direction of coastal sediment transport, sediment distribution, wave
flower,... were extracted from the model and inputted into specialized
software to create map layers. The Arcgis software is used as a tool.
2.3. BUILD CALCULATION MODEL
2.3.1. Data base

Topographic data: was taken from (i) actual results of research
projects and basic surveys carried out by the Southern Institute of
Water Resources Research (2010) and Institute of coastal and offshore
engineering (2009, 2011, 2014), (ii) 1/ 100,000 scale map of the Navy
published in 1982, (iii) from GEBCO of the British Oceanographic
Data Center.

Wind field data: was taken from the results of the Environmental
Prediction Center of the NCEP/NOAA.

Wave data: The study area model needs wave data at 3 margins
opening to the East Sea of the calculation domain. This data is
extracted from the calculation model for the entire East Sea (research
results were built, tested and published in the second article in the List
of published works of this thesis).

Hydrological data: Flow data at My Thuan, Can
Tho hydrological stations and water level data at Nha Be and The Vai
stations (Figure 2.1) are real data measured every hour. The water
level data at the 3 boundaries opening to the East Sea of the
calculation domain is extracted from the global tide forecast software.
The data of water level and flow at the Co Chien station (measured in
2011) and coastal water level measurement station in 2014 were used
for calibration and verification of models.

Sediment data: the suspended sediment data at My Thuan, Can
Tho, Nha Be and Thi Vai stations (Figure 2.1) is measured data,
serving as the input boundary for the model. The data of suspended
sediments, bottom sediments observed at the 2011 and 2014 sampling
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points of the Institute of Marine Engineering is used for calibration
and verification of models.
2.3.2.  Set up in numerical modeling

The domain scope is shown in Figure 2.1.
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Figure 2. 1: Calculated net, seabed topography of the region (left
side) and bottom deposition / erosion process in the "multi-layer
deposition™ model (right side)

Modules used simultaneously in the MIKE 21/3 Coupled model
FM model include: (i) Hydrodynamic module for determining the
flow field and water level field; (ii) Spectral Wave module for
determining wave field and wave scattering stress; (iii) Mud transport
module for simulating the process of morphological changes due to
smooth sediment transport; (iv) Sand transport module for simulating
the morphological process due to the transport of loose sand.

2.3.3. Results of model calibration and verification

The established research area has been calibrated with detailed
parameters and achieved the following criteria: (i) CFL parameter < 1
in all calculation cases; (ii) The model is calibrated and verified by
comparing the calculated value with the measured value of water
level, flow rate, flow velocity, significant wave height, wave period,
and suspended sediment concentration. Real measured data were
obtained from the basic survey project as well as from a number of
projects chaired by Hoang Van Huan in 2011 (from September 13,
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2011 to September 16, 2011) and 2014 (from August 11, 2014 to
August 14, 2014).
2.3.4. Calculation scenarios

The thesis builds 05 scenarios as follows:

Scenario 1: Calculation for prediction of hydrodynamic regime
(flow, wave) and erosion accretion for the current situation.

Scenario 2: Calculation for prediction of hydrodynamic regime
(flow, wave) and erosion accretion with consideration of SLR factor
of 13cm.

Scenario 3: Calculation for prediction of hydrodynamic regime
(flow, wave) and erosion accretion with consideration of SLR factor
of 23cm.

Scenario 4: Calculation for prediction of hydrodynamic regime
(flow, wave) and erosion accretion with consideration to the reduction
of Mekong sediment content by 20% (compared to 2011).

Scenario 5: Calculation for prediction of hydrodynamic regime
(flow, wave) and erosion accretion with consideration to the reduction
of Mekong sediment content by 30% (compared to 2011).

CHAPTER 3: RESULTS OF RESEARCH ON A
HYDRODYNAMIC REGIME FOR ADJUSTING OF TRAVINH
COAST
3.1. STUDY OF HYDRODYNAMIC MECHANISM AND

COASTAL SEDIMENT TRANSPORT
3.1.1. Impact factor from the Mekong River

The results of the flow and sediment flow at the mouths of the
Mekong River are shown in Figure 3.1 and Figure 3.2.
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~ Figure 3.1: Maximum flow in the Mekong estuaries for 12 months
(left figure) and a chart comparing the maximum flow at Dinhan and
Cunghau - Cochien (right figure)
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Figure 3.2: Maximum sediment flow in the Mekong estuaries for
12 months (left figure) and a chart comparing the largest sediment
flow at Dinhan and Cunghau - Cochien (right figure)

The diagram shows that the flow and sediment flow through Dinh
An estuary is always the largest compared to the remaining estuaries.
The coast of Tra Vinh province is located between two large river
mouths of the Mekong, Dinh Anand Cung Hau - Co Chien. When
comparing the flow and sediment flow of sand combined by 2 mouths
of Cung Hau - Co Chien and the flow at Dinh An estuary, it shows the
similarity in values. Thus, it can be seen that the amount of water and
sediment of the Mekong River flowing to the coast of Tra Vinh is
always more dominant than the surrounding coastal areas (Tien Giang,
Ben Tre and Soc Trang).
3.1.2. The tide factor of the East Sea

Tra Vinh coast is dominated by irregular semi-diurnal regime, the
fluctuation range of tide is from 2m + 4m during the day. The up and
down rule of the tide is characterized by five main modes of vibration
with a period of %2 day, 1 day, %> month, 6 months and 12 months. The
average water level of the low tide is (-) 1.3m. The average water level
of the high tide is (+) 1.8m. This is a high tide amplitude. There for
the influence of tide on the hydraulic regime in the coastal waters of
Tra Vinh is very large. The flow rate at the time of tidal rise and low
tide will be analyzed in 3.1.3 section (coastal flow).
3.1.3. Flow factor

a) Synthetic flow

The coastal area of Tra Vinh province is located in the area of
tropical monsoon climate, so it is dominated by the monsoon with the
main directions being Northeast, Southwest every year.

In the northeast monsoon season (NEMS) (from November to
April), the flow rate in coastal locations during the high tide phase is
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higher during the ebb tide phase. The flow rate at locations near the
river mouth when tides rise and fall are almost equal (about 1m/s).
When the sea currents come from the Northeast, combined with the
flood tide (especially when there is a stormy wind), there will be
powerful destruction of the coast. Therefore, the northeast monsoon
flow when the flood tide is considered to play a dominant role in
fluctuating the coast of Tra Vinh in this season.

During the southwest monsoon season (SWMS) the flow rate
during flood tide (about 1m/s) is much smaller than the flow at low
tide (about > 1m/s). At low tide, the flow rate at estuaries is from 3 to
4 times higher than coastal locations. With an abundance of sediment,
the small coastal flow rate has created a trend of deposition mainly for
coastal waters of Tra Vinh in the southwest monsoon season (only the
coastline of Hiep Thanh and Truong Long Hoa communes remains
eroded). Therefore, it can be considered that the flow from the river
when combined with the ebb - tide is the main flow, which influences
the fluctuation of Tra Vinh coast in this season.
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Figure 3.3: Water flow and surface elevation in NEMS during
flood tide (left figure) and enter SWMS during ebb tide (right figure)

b) Coastal currents due to waves and wind

During the northeast monsoon season, the tidal current rises from
the northeast to southwest along with the coastal current flowing from
the northeast to southwest, leading to a synthetic flow that increases
during high tide and decreases at low tide.

In the southwest monsoon season, the tidal current from the
northeast to southwest is opposite to the coastal current flowing from



12

the southwest to northeast, leading to a synthesis flow decreasing at
high tide and increasing at low tide.
3.1.4. Wave factor

The study noted a significant reversal of wave direction during
the northeast and southwest wind seasons. The direction of the ocean
wave coincides with the northeast and southwest wind directions. Due
to the wave refractive effect, when entering shallow water, the wave
direction tends to orthogonal to the contour line. The wave height in
the southwest monsoon is about ¥ of the wave height during the
northeast monsoon season. Due to the wave breaking effect, the wave

670000 680000

Figure 3.4: Wave of northeast monsoon (left side) and southwest monsoon
(right side)

3.1.5. Sediment transport regime and reserves
a) Longshore sediment transport

In order to evaluate the Longshore sediment transport process in
the coastal area of Tra Vinh, the study extracted the sediment transport
results at 03 coastal sections MC 1, MC 2 and MC 3, the width of
each section is 2km from the shore to the sea (Figure 3.5 — left side).
At section MC2 (Figure 3.5 — right side), there is a difference in the
trend of coastal sediment transport between the northeast and
southwest wind season. During the northeast monsoon season,
the Longshore sediment transport to the southwest is clearly dominant.
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Figure 3.5: Position of sections (left) and suspended sediment flow at
section MC 2 (right)
Table 3.1: Results of calculation of Longshore sediment through
cross sections (Unit: ton / year)

Longshore sediment through cross sections
(The width of each section is 2km) - Tinh cho nam 2011

Sections Northeast Southwest

A whole year
monsoon monsoon

MC1 | Wlpg = 70.368 Wil =-170.289 W1 =-99.921

MC2 | W2pg = -1.251.666 | W2y = -294.831 W2 = - 1.546.497

MC3 | W3pg = -875.859 W3y = 14.145.348 | W3 = 13.269.489

Values of W1 and W2 with the
"-" sign show that the sediment
transport process prevails to the
southwest on the coastal section
between section MC 1 and MC2.
S — Meanwhile, the value of W3
/ with the "+" sign indicates that
through the MC3 cross-section,
every year the coastof Tra Vinh
includes an enormous additional
amount of coastal sediment
(13,269,489 tons / year).
Figure 3.6: Annual Longshore sediment flux through sections
b) Longshore, cross-shore sediment transport and reserves
Because the coast is a large area, which is subject to the multi -
dimensional impact of hydrodynamic factors, the direction of
sediment transport is also very complicated, in which the two main

W, = 99.921 tAn/ndm
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directions are Longshore and coastal perpendicular sediment transport.
The thesis divides the coast of Tra Vinh into two areas of analysis:
Hiep Thanh area and Truong Long Hoa - Dong Hai area.

Table 3. 2: Analysis of sediment reserves in Hiep Thanh area (Unit:
ton / year)

TT | Areas Reserv_es Reserves Balance Conclude
come in come out reserves
1| Zone1 99.922 | 3.838.621 | -3.738.609 | SUoNd
erosion
2 | Zone2 | 1.702.938 | 1.257.421 445516 Accretion
3 Zone 3 937.048 723.709 213.339 Accretion

W = 838.855

Wiy, = 285523 x

E- \\\\\
pic 7]

Figure 3. 7: Range of sediment balance cells in Hiep Thanh and
Truong Long Hoa - Dong Hai areas
Table 3. 3: Analysis of sediment reserves in Truong Long Hoa - Dong
Hai (Unit: ton / year)

TT | v | GO | comeout | resarves | COnCluce
1 | Zone4 326.006 | 2.385.352 | -2.059.346 Erosion
2 | Zone5 | 1.546.497 | 1.566.071 -19.574 Erosion
3 | Zone6 285.523 | 337.829 -52.307 Erosion
4 | Zone7 8.117.875 - 8.117.875 | Accretion
5 | Zone8 | 29.143.768 | 4.870.882 | 24.272.886 | Accretion
3.1.6. Hydrodynamic regime and coastal sediment transport

Summarizing the above research results, it is possible to draw
conclusions about hydrodynamic and sediment transport mechanism
in Tra Vinh coastal area as follows: During the southwest monsoon
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season, the flow of the Mekong provides sediment for the Tra Vinh
coastline; then, in the northeast monsoon season, this amount of
sediment under the influence of waves of higher height is suspended
again. Most of this suspended sediment flows along the coastal
currents to the south. The rest is brought back into the estuaries by the
tidal stream and causes sedimentation at the river mouths.

3.1.7. Hydrodynamic diagram and sediment transport in the

coastal area of Tra Vinh
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Figure 3.8:
Hydrodynamic
and sediment
transport
diagram in the
coastal area
of Tra Vinh
during the
northeast
monsoon

Figure 3.9:
Hydrodynamic
and sediment
transport
diagram in the
coastal area of
Tra Vinh
during the
southwest
monsoon
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3.2. STUDY THE MORPHOLOGY OF THE COAST OF TRAVINH
3.2.1. Characteristics of the coast of Tra Vinh
a. The cross-section of the coast

Diagram showing the cross-section of the coast of Tra Vinh
(Figure 3.10) was built from the information calculated in the previous
section such as: The coastal terrain of Tra Vinh under water; Site of
terrestrial topographic survey and representative sections; The average
water level of the low tide is (-) 1,3m, the average high tide level is
(+) 1,8m; The waves of the East Sea with a height> 3m often
break in the distance of 610 km (contour line - 8m).

- Figure 3. 10: Sketch of
the cross section of the
coast of Tra Vinh

b. Coast plane
The calculation
results of hydrodynamic
and sediment transport
regimes show that:
- The two estuaries of

Cung Hau - Co Chien
and Dinh An have the same flow
and sediment flow as the largest of
all the Mekong estuaries. The
coast of Tra Vinh province located
between these two estuaries
should be influenced by the
Mekong River more strongly than
the surrounding coastal areas (see
3.1.1 section).

Figure 3. 11: Map of the Mekong
Delta

- According to the general
trend of the coastal areas of the Mekong Delta,
the Longshore sediment transport to the southwest dominates during
the northeast monsoon season. However, in terms of the whole year
regime, the Tra Vinh coast is annually accreted with a large amount of
sediment from the Mekong River, especially through Dinh An estuary
(see 3.2.1 section).
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These explain a part of the phenomenon: the coast of Travinh is
particularly prone to protrude out of the East Sea than the surrounding
coastal areas (see Figure 3.11). However, this issue needs further
research.

3.2.2. Results of simulation of deposition/erosion regime in
Travinh coastal area for scenarios

Results of simulation of deposition / erosion regime in Tra Vinh
coastal area for the scenarios were calculated. For a more thorough
analysis of the difference of the sedimentation rates between the
scenarios, the thesis extracted the results of the change in the thickness
of the depositional layer of three typical points for comparison (Sx-
erosion, Sh- deposition, So- Stability).

— - & Figure 3. 12: Erosion
.. % re evolution after 1 year -
- b o Current scenario and
location of results

extraction points
3.2.3. Building a
relationship line about
the thickness of sediment
over time in some typical
areas of the coast of Tra
Vinh
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Figure 3. 13: Change of depdsitional thickness at Sx point
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Figure 3. 14: Change of depositional thickness at Sh point
The graphs show the trend of increasing erosion (or reducing
deposition) in the coastal area of Tra Vinh under the impact of sea
level rise due to climate change and the sediment reduction of the
Mekong River due to construction of upstream projects.
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Figure 3. 15: Change of depositional thickness at So point
Table 3. 4: Change of depositional layer thickness compared to the
current scenario (%)

The average value (%)

Sea Sea Estimate . . Estimate -
Sediment | Sediment .
. level level - Sea . . Sediment
Points | . . . reduction | reduction )
rise 13 | rise level rise 20% 300 reduction
cm | 23cm | 10cm 0 0 10%
Sx -3,7 -6,9 -29 -1,6 -3,3 -0,9
Sb -12,7 | -15,3 -8,2 -14,7 -16,4 -6,4
So | -31 | -42 2,1 -3,7 -4,3 -1,7
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3.3. STUDY SCIENTIFIC BASIS FOR PROPOSING PROTECTION
SOLUTIONS

3.3.1. Erosion processes

- Determining the oceanic area related to erosion: The analysis in the
upper part of the thesis on the characteristics of bottom terrain, wave
breaking range, distribution of coastal sediments and the process of
exchanging sediments shore shows that erosion is the result of the re-
suspension due to waves and the sediment transport flow under the
impact of wind occurs on a shallow clinoform along the coast (about 6
to 10 km across the shore) instead of the limit in shallow coastal
waters (less 1 kilometer).

- Lacking of sediment supply from the river: The increase in erosion is
much less than the decrease in the supply of sediment from the river
and this increase is not large compared to the erosion caused by the
hydrodynamic regime (the erosion is about 30cm / year).

- Sea level rise due to climate change: Global warming may not be
significant in the current situation because its impact is still very low
compared to the erosion caused by the existing hydrodynamic regime.
- Near-shore hydrodynamics: Waves are the most important factor in
shallow marine motivational factors, wave characteristics and flows
generated by waves have the greatest effect on the evolution of the
coast. Two big wave areas are Hiep Thanh and Truong Long Hoa.

- Long-shore and cross-shore sediment transport: The main processes
are the combination of sedimentation of the rivers in the summer, re-
suspended sediments due to waves (to tidal participation) in the winter
and suspended sediment transported to the south under the influence
of wind. In areas with large tidal amplitudes, such as the east coast of
the Mekong Delta, the influence of tidal currents is very significant.
Although the amount of water flowing towards the shore at high tide
is equivalent to the outflow of water at low tide, but tidal currents tend
to promote sediment transport to the seaside and accretion while
waves tend to cause erosion.

- Impact of hard construction (coastal squeeze) is built around
the water's edge: First of all, coastal squeeze structures are impossible
to limit the sediment transport of cross-shore, Longshore or
sedimentations, and further they aggravate coastal erosion.
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Huyén Duyén |':]i. Flgure 3- 16:
Diagram of
orientation of

coastal  protection
structures

3.3.2. Propose
coastal protection
solutions

The Travinh's
coast has a few areas
of serious landslides that require protection solutions in Hiep Thanh,
Truong Long Hoa and Dan Thanh communes as shown in Figure 3.16.
3.4. SOLUTION TO PROTECT THE COAST OF TRAVINH IN
HIEPTHANH AREA
3.4.1. Introduction of coastal area of Hiepthanh commune

The coastal section of
Hiepthanh commune has
coordinates from A (669448-
E, 1078472-N) to F (672203-
E, 1072363-N).

3.4.2. Selected construction
plan
Figure 3.17: Diagram of
coastal protection works in

Hiep Thanh commune

Table 3.5: Construction scenarios

Scenari . Distance Distance |Elevation of
0's Desi(;rr:gfict)he from dike to oll_iigglfh(r%f) t_>etween 2 | the dike
name shore X (m) dikes G (m)| crest (m)
HT current (Calculated in section 3.1)
KB1 | 4 T-dykes 300 400 130 +2.0
KB2 300 400 80 +2.0
KB3 300 400 50 +2.0

3.4.3. Analyzing the effectiveness of the treatment system
a) Effectively reducing flow velocity in coastal areas
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Flow roses extracted at position P for 4 calculated scenarios as
shown in Figure 3.17. The T- dyke has reduced the velocity at point P
significantly in terms of both the intensity and the time to maintain the
high velocity. The distance between the dykes is smaller so the
effective reduction of flow velocity is better.

B Above 07200
[ 0.5400-0.7200
I 0.3600 - 0.5400
I 01800 - 0.3600
% | | Below 01800

U (m's) - KB2
B ~bove 01600
0.1200 - 0.1600

Above 0.1600
0.1200- 0.1600
0,0800-0.1200
0.0400 - 0.0800
o 10% [ ] Below 0.0400

Figure 3.17: Flow roses at Point P corresponds to scenarios HT,

KB1, KB2, KB3 in the Northeast monsoon (1/1/2011+ 27/1/2011)
b) Effectively reducing wave height

The wave height diagram in section 3, 4 during the northeast

monsoon period between the options is shown in Figure 3.18. Wave
height at both sections after construction is significantly reduced
compared to the time when the construction has not constructed. The
smaller the distance between the dykes (G), the higher the wave
reduction effect.
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Figure 3.18: Wave height at section 3 (left) and section 4 (right) at
19:00 on January 18, 2011 (Northeast season)
c) Effective reduction of Longshore sediment transport
Calculation  results show that T-dykes significantly
reduce Longshore sediment transport.
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Figure 3.19: Comparison of suspended sediment flow at cross-section
MC1 and MC2 between 2 alternatives: with construction and no
construction
d) Morphological developments
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Figure 3.20: Deposition level at MC3 (left) and MC4 (right) after 1
month
THE CONCLUSIONS AND RECOMMENDATIONS

+ The conclusions:

1. The thesis has studied the factors affecting hydrodynamics and
sediment transport in coastal areas of Tra Vinh. The calculation results
indicate that:

- Waves: (i) The northern half-shore area is more severely affected
than the southern half by the impact of large waves during the
northeast monsoon season; (ii) The underground wall reduces the
wave at the distance from the shore from about 6 (mid-shore) - 10km
(north and south banks); (iii) Wave height at locations near the river
mouth is always lower than the mid-shore points due to the bottom
topography and the impact of the flow of the river.

- Flow: 3 factors that strongly influence the flow regime in the
coastal area of Tra Vinh are: The flow of the Mekong River in the
rainy and dry seasons, the semi-diurnal tide regime with a tidal range
of 2-4m / day, the northeast and southwest monsoon climate regime.
There are some basic characteristics:
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+ The impact of the flow regime and the sediment content of the
Mekong in the rainy and dry seasons for the coast of Tra Vinh can be
considered the largest compared to the surrounding coastal areas;

+ The flow velocity is the greatest when the tidal direction
coincides with the monsoon direction, more specifically, the flow
occurs in the northeast monsoon season when the tide rises and occurs
in the southwest monsoon season during the ebb tide phase;

+ The positions near the river mouth always have a higher flow
velocity than the mid-shore points;

+ The flow in the high tide phase (especially in the northeast
monsoon season) has a significant influence on coastal erosion;

+ The direction of flow during the flood tide in both the northeast
and southwest monsoon comes from the northeast, which contributes
to the increase of the erosion of the northern half of the coast in both
Seasons.

- Mechanism  of sediment transport: The  tendency
of Longshore sediment transport to the southwest dominates during
the northeast monsoon season. The process of cross-shore sediment
transport plays an important role in shoreline development. The
amount of sediment from the Mekong River through Dinh An
estuary, accreting to the coast of Tra Vinh is very large every year.

- The thesis has built hydrodynamic and sediment transport
diagrams in the coastal area of Tra Vinh in the northeast and
southwest monsoons.

2. Based on the calculated results of hydrodynamic and topographic
terrain in the coastal area, the thesis has developed a sketch of the
cross-section of the coast of Tra Vinh. The thesis also identified and
gave some initial explanations about the shape of the coast of Tra
Vinh, which tends to protrude out to the East Sea than the surrounding
coastal areas. However, this issue needs further research.

3. The thesis has calculated the erosion with the current scenario, it
shows that the dominant areas of erosion are Hiep Thanh, Truong
Long Hoa, Dan Thanh, and the area of deposition is Dong Hai. The
results on the change in the thickness of the deposited layer at 3
typical points of the coast of Tra Vinh (Sx-high erosion, Sb - high
deposition, So - stable) with different scenarios (current situation, sea
level rise 13cm and 23cm, decline sediment in Mekong river 20% and
30% - compared to 2011) were extracted from the model. The thesis
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has built the relationship between sedimentary thickness over time.
The effects of sea level rise due to climate change and the decline in
the sediment load of the Mekong River due to the construction of
upstream structures tend to increase the level of erosion (or reduce
deposition) in the coastal areas.

4. The thesis provides the approach for selecting the type of works
to regulate and stabilize the coastline of Tra Vinh province: (i) Hiep
Thanh area using the T-dyke project to reduce wave height from far
and limited Longshore sediment transport; (ii) Truong Long Hoa area
uses the form of offshore wave dam construction; (iii) Dan Thanh and
Dong Hai areas use the form of hollow fence with bamboo or
Melaleuca poles.

5. The research results have been applied to arrange the coastal
protection of Tra Vinh to Hiep Thanh commune area and determine
that the distance between the dykes should be 50m.

+ The recommendations:

The results in this thesis only consider the actual conditions in the
period of 2011 and 2014. Therefore, the above analytical results are
only representative of these time periods.

The following research directions are needed:

- The study results of the protrusion of the Tra Vinh coast in the
dissertation are just initial explanations, it is necessary to study the
process of shoreline formation through many periods using remote
sensing images in the future.

- Studying the influence of the canal Tat and the works around the
canal Tat mouth after being put into use (2016) to the hydrodynamic
and sediment transport regime in the coastal area of Tra Vinh.

- Research on the synthetic impact of construction works on the
upper Mekong River and sea level rise on coastal developments in Tra
Vinh area.
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