Nghién ciru

NGHIEN CUU PANH GIA QUA TRINH VAN CHUYEN BUN
CAT VEN BIEN TiNH NINH THUAN - BINH THUAN

Nguyén Hong Lan, Vi Vin Lan
Truong Dai hoc Tai nguyén va Moi truong Ha Noi
Tém tit
Nghién ciku danh gid qud trinh van chuyén bin cdt ven bién va dé xudt nhitng gidi
phap giam thiéu tac hai ciia x6i 16 bo bién ¢ hai tinh Ninh Thudn va Binh Thudn. M6
hinh Mike 21 dwoc sir dung dé mé phong cdc ché dg dong chay, séng, van chuyén bimn
cdt trong thoi ky gié mita Péng bic va gié mia Tdy nam. Két qua nghién ciru cho thay
hudng van chuyén bun cat chii dao 1 hudng Bic - Nam do heong vin chuyén bimn cdt
tinh nam trong khodang tir 2.01 triéu dén 9.61 triéu m’/ndm trong thoi ky gié mia Pong
bdc, trong khi lwong vdn chuyén bin cdt tinh trong thoi ky gié mia Tdy Nam gdy ra
chi dat tir 0.18 triéu dén 3.83 triéu m*/ndm. Xoi 16 ving ven bién thuong xdy ra trong
thoi ky gié mita Péng bdc va chit yéu & khu viee tie Miii Né dén huyén Tuy Phong. Xdy
dung cdc ké mo han va phirong phdp nudi bdi c¢é thé dwoc dp dung nham giam hién
twong xoi lo bo bién tai cac tinh Ninh Thudn va Binh Thudn.
Tuwr khéa: Véan chuyén bun cat; Mike 21; Ninh Thuan; Binh Thuan.
Abstract

Study on sediment transport process along the beach of Ninh Thuan and
Binh Thuan provinces

This study aims to investigate sediment transport process along the beach of
Ninh Thuan and Binh Thuan provinces and then propose solutions to reduce negative
impacts from coastal erosion there. Mike 21 model was used to simulate the current,
wave and sediment transport during the northeast and southwest monsoon periods.
Results showed that sediment transport of the study area was mainly in the southerly
direction due to the amount of sediment transport ranges from 2.01 million to 9.61
million m?/year during the northeast monsoon whereas that of the southwest monsoon
was significantly lower (from 0.18 million to 3.83 million m’/year). Coastal erosion
often occurs during the northeast monsoon and mainly in the area from Mui Ne to
Tuy Phong district. Building groyne or supplying imported material for articifal
nourishment can be applied in order to reduce coastal erosion in Ninh Thuan and
Binh Thuan provinces.

Keywords: Sediment transport; Mike 215T; Ninh Thuan; Binh Thuan
1. D3t van dé - Phan Thiét, Ninh Chit, Bim Son, Ca Na

Ninh Thuan - Binh Thun la hai - TWP0 Thuan. o .
tinh ven bién thudc ving duyén hai Nam Ymn?lhleu ;01 the t\),eA uii nhlel;.vaqflaﬁ
trung bo cia Viét Nam v6i bd bidn trai oo oy MUNE dal ven bien dang chnt anh
431 khoane hon 300 km. Bav 1 mét kb huong 16n tr qua trinh x4i 16 bo bién, vi

a '(‘)ang.k ornv o ’ay .? m(% 1} vay viéc nghién cltru lugng van chuyén
vue giau tiém nang dé phat trién kinh t€  pyy cat bang mé hinh thily luc 1a can thiét,
xa hoi dac biét la nganh du lich véi cdc  phyc vu viéc xdy dung quy hoach phat
bai bién dep ndi tiéng nhu bién Miii Né trién khong gian, co so ha tang va ké hoach
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phong tranh, giam thiéu cac thiét hai do x6i
16 gdy ra, 6n dinh dan cu, phét trién kinh té
xa hdi cho khu vue nghién ctru.

Trong nghién clru nay, mo6 hinh Mike
21 duogc st dung dé mo phong tinh toan
lugng van chuyén bun cat & khu vuc
nghién ctru dé dénh gia co ché van chuyén
bun cat trong cac thoi ky gié mua Dong
bic va gi6 mua Tdy nam. Qua dé cung
cap co sé khoa hoc cho viéc lua chon céc
gidi phap On dinh duong bo bién.

Nghién ciru

2. Phwong phap nghién ciru

Nghién ctu st dung bd md hinh
Mike 21, mbé phong cic ché do dong
chay, song trong thoi ky gié mua Dong
béc va gié miia TAy nam. Két qua ctia ché
d6 thuy dong luc ndy 13 tham s6 dau vao
trong viéc md phong qua trinh van chuyén
bun cat & khu vuc nghién ciru. Céch tiép
can cua nghién cuu dugc thé hién trong so
db khéi Hinh 1.

‘ Thu thip dit ligu ‘

( Sdng, gio, mwe nwdce, biun cat)

Mugc nwéc tridu

l

‘ Thiét 15p mé hinh |

56 ligu gio

i | Pia hinh
(higu chinh va kiém dinh m6 hinh) [ E
MG phéng ché 3§ thay ddng hec | el S lign song

54 ligu gi6 maa ofm ‘

l

‘ M phéng ché 46 séng |

X

y

| M3 phéng ché d vin chuyén bin cét ‘

Hinh 1: So' do mé phéng vin chuyén bun cit

3. Xay dung mo hinh
3.1. Co 56 Iy thuyét mo hinh

Mike 21 FM, do DHI Water &
Enviroment phét trién, 1a hé thong mo
hinh méi co ban trong cach tlep can mét
ludi linh hoat. Hé thong mod hinh dugc
phat trién cho viéc mg dung nghién cuu
hai duong hoc, moi trudong vung cira song
ven bién. M6 hinh Mike 21 FM bao gdm
cdc module sau: Module thuy dong luc
hoc; Module van chuyén tinh toan véan

chuyén bun cat; Module sinh thai; Module
giam sat chat diém.

Modul thuy luc co ban trong phuong
phap sb cua cac phuong trinh nudc néng
2 chiéu - d6 sdu - phuong trinh két hop
Navier - Stoke Iy trung binh hé s§ Renold
khong nén. N6 bao gdm cac phuong trinh
lién tuc, phuong trinh dong lugng, nhiét
d6, d6 man va phuong trinh mat do. Theo
chidu nam ngang ca hé toa do Pé cac va
hé toa d6 cau déu dugc st dung [1].
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Nghién ciru

Phuong trinh lién tuc (bao toan khéi luong):
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2
oq,0(q +£(ﬂj+g
ot oyl h) o&x\Uh

1|0 0 h 0
—[—(hry)_)+a(hrxy)}—Qp—J‘VVy +p—W§(Pa) =0

oy

Cac ky hiéu swr dung trong cong thic:

PW

h (x,y,t): Chiéu sau nudc (m)

€ (x,y,t): Cao d§ mat nudc (m)

p.q (x,y,t): Luu lugng don vi dong
theo cac hudng X, Y (m*/s/m)= uh, vh

u,v: u,v = luu téc trung binh chiéu
sau theo cac hudng X, Y

C (x,y): Hé s6 Chezy (m'%/s).

g: Gia tdc trong truong (m/s?)

f(V): Hé s6 nham do gi6

V; VX5 Vy(x,y.): Tdc d6 gid va cac tde
dd gid thanh phan theo cac hudong X, Y

Q(p,q): Thong sb Coriolis phu thudc
vao vido (s)

D, Ap sudt khi quyén (kg/m?/s)

P, Khéi luong riéng cta nude (kg/
m?)

X, y: Toa d khong gian (m)

t: Thoi gian (s)

T Ty Ty Cac thanh phﬁn cua ung
suat tiep hiéu dung.

q Luong van chuyén bun cat doc bo ¢o
thé tinh toan sir dung cong thitc Boulsby
va Van Rijn (Soulsby, 1997) [2, 3, 4].

7 Cong thuc van chuyénﬂbl‘m cat day
tong cong dudi tic dung tong hop cua
song va dong chay co dang.
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3)
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D
Trong do:
Q. Sudt van chuyén bun cét tong
cong do song va dong chay
4 2 0:005h(D, [ )'* +0.012D,, D"
i [(s=1)gDy, ]

h: B§ sau nudc

)

s: Ty trong twong ddi cia bun cat

g: Gia téc trong truong

D, D,,: Cac kich thudc dic trung
cua hat cat

D,: Buong kinh hat phi thir nguyén

[0,

(6)

2
\4

v: Hé s6 nhét dong hoc cua nude
U: Van téc dong chay trung binh
theo do sau
U_:Van tc sat day do séng
U_: Gid tri van tdc giGi han cua van
chuyén bun cét
0.19D%;' log(4h/ D)
8.5D% log(4h/ D,,)

cr

(7

D,,<0.5 mm; D, >0.5 mm
C,: H¢ s6 ma sat day do dong chay
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Z,: Chiéu cao nham & déy

fS: Goc nghién cua day

3.2. Nguon tai liéu phuc vu nghién
curu

- 86 li¢u dia hinh: Dia hinh khu vuc
tinh toan bao gom dia hinh ven bién Binh
Thuan, Ninh Thuan véi ty 1€ 1/5000;
Dia hinh viing bién ngoai khoi ¢ ty 1¢
13 1/10000 duoc 1y tir dit lidu toan cau
https://maps.ngdc.noaa.gov [6].

- 86 liéu mure nude: Dé phuc vu hi¢u
chinh va kiém dinh mé hinh thuy dong

N

Nghién ciru

luc, s6 liéu muc nudce thue do nim 2018
tai tram hai van Phd Quy - Binh Thuan.
Vi cac bién muc nudc ngoai bién, su
dung modul Tool Box trong Mike dé tao
triéu st dung s6 liéu muc nudc.

- 86 ligu gié mia: Gia tri gié mua
st dung trong nghién ctiru duogc le‘iy tur dir
liéu gio toan cdu nam 2018 qua website
https://coastwatch.pfeg.noaa.gov [5].

- 86 liéu séng: Trong nghién
cru nhém tac gia da su dung bo s6 lidu
song toan cau tir mo hinh WaveWatch III
(WW3) Global Wave Model [5]. Gia tri
song duoc trich sudt tai diém quan tric
P(10°36°33.63”N; 109° 0’42.42”E) nam
2018 duoc thé hién qua hinh sau:

Hs (m)

3.0-35
2530
2025

E 1.52.0

w | | |
a% A% 3% 2% 6% 8% S
/ )

16%

/ 24%

/ 3%

W%

sw

8%
2

1.0-1.5

0.5-1.0

Hinh 2: Hoa song khu vuc bién Ninh Thugn - Binh Thugn

- S6 liéu bim cdt: Gia tri duong kinh
trung binh hat bun cat D, = 0.204 mm,
mat d6 bun cat duge xéac dinh dya trén sd
li¢u thuc do do Vién Hai duong hoc Nha
Trang cung cap.

3.3. Thiét lgp lwéi tinh

Mién tinh toén ¢4 chiéu dai khoang
280 km tir dwoc xac dinh tir bo bién Nha

Trang Khanh Hoa dén cudi bo bién Binh
Thuén. Bé rong ludi tinh toan 190 km tir
ngoai khoi dén bo bién vdi tong s6 6 ludi
tinh toan 1a 7083 6 ludi va 4272 sb nut
lu6i duoc thé hién qua Hinh 3. Pia hinh
khu vuc ven bién Ninh Thu4n va Binh
Thuan duoc thé hién qua Hinh 4.
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Hinh 3: Lwoi tinh khu viee nghién ciru

3.4. Hiéu chinh va kiém dinh mé
hinh

Viéc hiéu chinh va kiém dinh mé
hinh nham tim bd théng sé 6n dinh nhét
dé mo phong céc kich ban, trong nghién
ctru da str dung hé s6 NASH dé danh gia:

> (Xo,i— Xs,i)’
S (x0,i- Xo

NASH=1 -

Trong do:

Xoi Gia tri thuc do;

X, Gid tri m6 phong;

Xo Gia tri thue do trung binh chudi
thuc do

Nghién ciru da stir dung chudi dir liéu
muc nudc tai Tram hai van Phu Quy - Binh

Bing so sinh myc nwéc tinh toan va thuc do

m

1460000

1440000

1420000

1400000

1380000

4380000 3+

1340000

1320000

1300000
Bathymetry [ri]

1280000

1260000

1240000

1220000

1200000
1180000 3-4-

1160000 § -4+ -y
I 2c00 - 2600

I Beiow 2300

[ undefined value:

1140000

1100000
[m]

800000 850000 900000 950000 1000000 1050000

12/30/1893 0:00:00 Time Step 0 of 0

Hinh 4: Dia hinh khu vuc nghién cvu

Thuan (10°31° - 108°56’) trong khoang
thoi gian tir ngay 01/01/2018 dén ngay
08/01/2018 cho viéc hiéu chinh mé hinh
thay luc. Nhin chung gié tri muc nude va
thyc do twong d6i dong dang nhau vé ca
do 16n va pha dao dong véi hé s6 Nash
dat 0.84.

Kiém dinh mé hinh thity lyc nhém
nghién ctru di st dung chudi sé liéu muc
nudc thyc do tai tram Pha Quy - Binh
Thudn trong khoang thoi gian tir ngay
01/7/2018 dén ngay 07/7/2018 v&i két qua
tinh toan hé s6 Nash 1a 0.87. Vi vay bo
thong s6 mé minh dugc thiét 1ap phuc vu
cho viéc mé phong tinh toan van chuyén
bun cat, két qua hiéu chinh va kiém dinh
duoc thé hién trong Hinh 5 va Hinh 6.

Béng so sanh mirc nwdce thwe do va tinh toan

tai tram Pha Quy tai tram Phi Quy
15
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4. Két qua va thao ludn

Nghién ctru da sir dung 07 mat cét
ven bién khu vuc bd bién Ninh Thuan -
Binh Thuén dé x4c dinh lugng van chuyén
bun céat doc bo trong thoi ky gio mua. Gia
tri duong biéu thi huéng van chuyén bun
cat doc bo theo huéng Béc - Nam. Gi4 tri
am biéu thi hudng van chuyén bun cat doc
bo theo hudng Nam - Bic.

Dé danh gia sy 6n dinh dudng bd bién
¢ khu vuc nghién ctru dua trén tinh toan

Nghién ciru

can bang van chuyén bun cat tai cac mit
cit. Khu vuc bo bién ¢ lugng van chuyén
bun cat di vao bang véi lugng van chuyén
bun cat di ra tai cdc mat cat thi bo bién d6
on dinh, trong khi lugng bun cat di vao
16n hon di ra thi dudng bd bién duge bdi
tu va nguoc lai lugng van chuyén bun cat
di ra 16n hon luong van chuyén di vao khu
vue mit ct thi b bién bi x6i 16.

1320000 — -om
1200000 — -
12806000
1260000
-lzdoouu-:

1220000

1200000
1180000 -

1180000

ES0000

H.Ninh Phwéc,Ninh Thuin

_ NimhHii %
Phan Rang

{=lslalaluln] DSO000

Irmil

Hinh 7: Cdc mdt cdt tinh todn lwong vin chuyén bun cdt

4.1. Két qua mo phéng ché dp vin
chuyén bin cit trong thoi ky gié mia
Déng bic

Tir két qua moé phong ché do van
chuyén bun cat trong thoi ky gié mua
DPong bic ta nhan thy tai cic khu vuc
bo bién Phan Rang, Ninh Hai, Miii Né va
Phan Thiét ¢6 luong van chuyén bun cét
16n hon so véi viing b bién khac do trong
thoi ky nay ché d6 dong chay doc bo ¢
huéng di chuyén tir phia Bic xudng phia
Nam két hop véi hinh thi bd bién 16i 16m
1am cho nhiing vi tri bo bién nho ra ngoai
¢6 xu huéng chin bun cat & phia Bic,
phia Nam miii bo bién lwong van chuyén
bun cat gidm manh.

Két qua tinh toan lugng van chuyén
bun cat doc bd cho 07 mat cét ven bién
khu vuc Ninh Thuan - Binh Thuan cho
thdy rang luong van chuyén bun cat doc
bd chit yéu theo hudng van chuyén Béc -
Nam; tai cac mat cat M02; MCO1; MCO7;
MCO06 c6 luong van chuyén bun cat 16n
nhat dat gid tri 10.58, 9.33,9.89 va 8.64
triéu m*/nam.

Luong van chuyén bun cét tinh trong
thoi ky gié mua Dong bic nim trong
khoang tir 2.01 triéu m*/nam dén 9.61 tridu
m?/ndm. Trong d6 luong van chuyén bun
cét theo hudng Bic nam dat gia trj 16n nhat
10.58 triéu m*/nam tai mit cit 03 va hudng
Nam béc dat gié trj 5.82 triéu m*nam.
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0 000040
0990040
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Hinh 8: Vin chuyén bun cdt khu viec bo bién Ninh Thugn
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Hinh 9: Lwong vin chuyén bin cdt khu vwe Binh Thugn

Bing 1. Két qud vin chuyén biin cdt doc bo thoi ky gié mia Pong bic

STT

Lwong vin chuyén bin cat (10° m*/nim)

Mt cat Tinh

Nam - Bac

Bac - Nam

MCO01 3.51

-5.82

9.33

MC02 9.61

-0.97

10.58

MCO03 4.76

-0.15

4.91

MC04 2.01

-0.51

2.52

MCO05 7.61

-0.11

1.72

MC06 4.64

-2.00

8.64

N[N | |W( (o |—

MCO07 8.89

-1.00

9.89
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4.2.2. Két qua mé phong ché dé vin
chuyén bimn cdt trong thoi ky gié mia Tdy
nam.

Tir két qua mo phong ta nhan thay,
trong thoi ky gié mua Ty nam qua trinh
van chuyén bun cat ¢6 hudng chinh theo
huéng tir phia Nam 1én phia Bac ¢ khu

Nghién ciru

vue bo bién Binh Thuan. Khu vuc bd bién
xa Tan Thanh huyén Ham Thudn Nam c6
ham luong bun cét dich chuyén nho do
khong déng ké va twong ddi can bang. Tix
khu vuc Thanh phd Phan Thiét dén dia
phan dudng bo bién huyén Tuy Phong
xuat hién luong van chuyén bun cat doc
bo bién dong twong dbi 16 rét.

[m]
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Hinh 10: Lwgng vdn chuyén bun cdt khu vwc Binh Thudn
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Hinh 11: Lwong vin chuyén biin cdt khu viee bién Ninh Thuin
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Bing 2. Két qud van chuyén bin cdt doc bo thoi ky gié mia Tay nam

N Lwong van chuyén bun cat (10° m*/nim)
STT Mat cat Tinh Bic - Nam Nam - Bic
1 MCO1 1.01 0.55 -1.56
2 MC02 1.36 0.42 -1.78
3 MCO03 0.86 0.49 -1.35
4 MC04 3.83 7.43 -11.26
5 MCO05 0.32 0.63 -0.95
6 MC06 0.19 0.74 -0.55
7 MCO07 0.18 0.73 -0.55

Puong bo bién Huyén Ham Tén -
Binh Thudn 13 twong déi 6n dinh trong
thoi ky gié6 mua Tdy Nam do mit cit
01 dén mat cat 02 ¢6 luwong van chuyén
bun cat doc b & khu vire bd bién nay 1a
tuong ddi can bang vdi lugng bun cét di
vao MCO1 véi gia tri 1.56 triéu m*/nam
va lugng bun cat di ra MCO02 1a 1.78 triéu
m®/nam.

Khu vie duong bd bién phia phuong
Pha Hai, Ham Tién tai mat cat 03 ¢
lugng van chuyén bun cat tir phia Nam
1én phia Bic nho chi dat gia trj 1.35%10°
m*/nam trong khi d6 tir khu vuc bo bién
phia Bic Miii N¢é tai mat cat 04 c¢6 ham
lugng van chuyén tuong ddi 16n dat t6i
gid tri 11.26*10° m*/nam. Chinh vi sy mét
can bang trong qua trinh dich chuyén bun
cat tai mat cat 03 t&i mat cat 04 dan téi
hién trang khu vure duong b bién tir Tan
Thanh dén dudng bo bién Phan Thiét bi
x0i 1.

Khu vuc bo bién nam trong mit cit
04 va 05 ta thay luong van chuyén bun
cat tai mat cit 04 dat gia tri 11.26*10° m%/
nam trong khi tai mat cat 05 chi dat gia
tri 0.95 m*/nam vi vay khu vuc duong bo
bién nay c6 hién tugng bdi tu bun cat.

Khu vyc bd bién Ninh Thuén cé
luong van chuyén bun cat doc bo 1a
tuong ddi 6n dinh trong thoi ky gié mua
Tay nam, két hgp vdi hinh thai bo bién
¢6 dang 16i 16m boi cac mili dao nho ra
phia bién lam cho qué trinh van chuyén
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bun cat & khu vuc nay cé su bién dong.
Luong van chuyén bun cét tai cac mat cét
06 va 07 dat gia tri 0.55*%10° m*/nam cho
ta nhan thay rang lugng van chuyén bun
cat qua khu vuc nay twong ddi can bang
dan dén dudng bo bién 6n dinh.

5. Két ludn

Tir két qua tinh toan luwong van
chuyén bun cat doc bd ca nam cho 07 mat
cat ven bién khu vuc Binh Thuan - Ninh
Thuén cho thiy ring luong van chuyén
bun cat doc bd trong mot nim chu yéu
gdy ra boi song 16n trong thoi ky gié mua
Pong bic va huong van chuyén bun cét
chu dao 1a hudng Bic - Nam do lugng van
chuyén bun cat tinh nam trong khoang tir
2.01 triéu dén 9.61 triéu m¥nim trong
thoi ky gié mua DPong bic. Trong khi d6
luong van chuyén bun cat tinh trong thoi
ky gié mua Tay nam gdy ra chi dat tir 0.18
triéu dén 3.83 triéu m¥/nam. Vi vay hién
tuong x6i 16 bo bién thuong dién ra manh
m& trong thoi ky gié mua Dong bic.

Trong thoi ky gié mua Pong bac khu
vue bd bién tir Mili Né dén Huyén Tuy
Phong xuat hién hién twong x6i 16 manh,
trong khi d6 khu vuc dudng b bién Ninh
Phuéce, Ninh Thuan dugc bdi tu bun cat
16n, cac khu vuc duong bo con lai hau
nhu c6 xu hudng bdi tu nhe va én dinh.

Trong thoi ky gié mua Tay nam tai
khu vuc duong bo blen Huyén Tuy Phong
¢6 su chénh 1éch 16n vé lwong van chuyén
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bun cat di vao mat cat 03 chi dat 1.35 triéu
m*/nam trong khi lugng van chuyén bun
cat ra ngoai mat cit 04 1a 11.26 triéu m%/
nam dan dén khu vuc nay xuit hién hién
tuong x6i 16 bo bién rd rét. Puong bo
bién tai cac khu vuc khac tuong dbi on
dinh trong thoi ky gié mua Tay nam.

Tir két qua nghién ciru ta nhan thiy
khu vuc dudng b bién tir Mii Né dén
Tuy Phong 13 khu vuc ¢é nguy co cao vé
viée x6i 16 dudng bd bién do sy mat can
bang bun cat dong chay doc bo. Vi vy ¢
khu vuc ¢6 thé sir dung mot s6 gidi phap
nhu hé théng ké mo han, nuéi bai cho bao
vé bo bién bi x6i 16. Trong d6 giai phap
nuoi bai 1a mdt trong nhitng giai phap vu
tién trong viéc gitt dugc canh quan bai
bién nham phat trién du lich bién va bao
vé duong bo bién.

Nghién ciru
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