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Tém tit: Mo hinh pho song Mike 21 SW (Spectral Waves) va mé hinh thity lyc Mike 21
HD FM (Hydro Dynamic Flow Model) dugc sir dung trong bai bao dé tinh toan truong song
va dong chay ven bd khu vuc bai bién Poi Duong, Phan Thiét, tinh Binh Thuan. M6 hinh
song Mike 21 SW va Mike 21 HD FM déu duoc hiéu chinh va kiém dinh véi s6 liéu thuc
do v6i hé s6 twong quan kha tét. Két qua tinh toan truong song 1a diéu kién dau vao cho mé
hinh tinh dong chay tong hop Mike 21 HD FM. Két qua tinh toan truong song khu vuc bai
bién Ddi Duong cho thay do cao song ¢ nghia vao mua gié Pong Bac khoang 0,9-1,3 m,
vo1 hudng song la huong Dong Bic, vao mua gio Tay Nam khoang 0,4-0,7 m v6i huong
song la huéng Tay Nam. Dbi véi van toc dong chay, két qua tinh toan cho thay van tdc dong
chay ven bién D6i Duong kha nho, dat khoang 0,025-0,35 m/s vao mua gi6 Ty Nam va
0,02-0,3 m/s d6i v6i mua gi6 Pong Bic. Qua két qua phéan tich thdy duoc dong chay khu
vuc bii bién Pdi Duong chiu anh huéng manh béi triéu. Nghién ctru cling lam co so dua ra
cac giai phap nhim giam thiéu cac qua trinh tac dong tiéu cuc dén ving bo bién do anh
huong cua dong chay gy ra, gop phan dinh hudng phat trién kinh té xa hoi trong khu vuc
nghién cuu.

Tir khéa: Mike 21 SW; Mike 21 HD FM; Dong chay tong hop; Séng; Bii bién Ddi Duong.

1. M& dau

Vi dudng bo bién dai 192 km, tinh Binh Thuan c6 ngudn tai nguyén du lich phong phu
gan voi bién, ring va dao [1]; nhiéu bai bién dep, nhiéu khu bao ton thién nhién cap qubc gia
nhu Nui Ong, nai Ta Cu, khu bao ton bién dao Phu Quy, Cu Lao Cau da dang sinh hoc; c6
canh quan dic trung ndi tiéng nhu ddi cat bay Miii Né, Bau Trang, Miii Ké G4, cac hd thac
thily dién, su6i khoang nong Vinh Hao, Pa Kai..., h¢ thong duong giao thong, khu neo déu
tau thuyén, cac cong trinh ha tang co s cua nganh du lich, thuy san, san xuat mudi... nam
tiép giap voi bo bién, tham chi giap v6i mép nude bién. Song, d6 ciing 14 ganh ning trong
viéc dbi pho vai thién tai, cac tai bién méi trudng, trong d6 x6i 16 duong bo la mot trong
nhiing tai bién phd bién nhét, anh huong manh mé t6i viéc phat trién doi séng kinh té xa hoi
va nhu ciu phat trién du lich. Trong vai thap nién tré lai day, bai bién Poi Duong bi x6i 1&
manh mé¢, cac hoat dong du lich bi &nh hudéng nang né, cac hoat dong kinh té x4 hoi cua nguoi
dan tai khu vire gan nhu bi té liét. C6 rat nhiéu nguyén nhan tac dong dén dién bién ctra song,
nhung nguyén nhan chi yéu la do tac dong clia séng va dong chay.
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Ché d¢ thuy dong luc & day c6 vai trod rat quan trong trong viéc van chuyén bun cat, bién
dong dia hinh cting nhur kha nang phat tan cac chit gay 6 nhiém tlr ving ven bo ra phia ngoai
bién. Dong chay trong khu vuc ven bo rat phtre tap va c6 vai tro rat 16n trong viéc van chuyen
vat chit day, quyét dinh dén xu thé van chuyén bun cat ven bo gy x6i 16 hay boi tu bi bién,
ving bd. Chinh vi vay, dic diém bién dong dong chay & khu vuc nay di duoc quan tim
nghién ctru ¢ nhiéu khia canh khac nhau nhu phan tich tur s6 liéu do dac khao sat va mo hinh
toan [2-6]. Cac thanh phan dong chay chu yéu trong déi ven bd bao gdm dong chay phat
sinh do séng, dong thuy triéu, dong chay gi6 va chay ra tir cac cira song. Nhimg thanh phan
dong chay tuong tac véi dia hinh tao ra cac dang hoan luu phire tap. Cac phuwong phap thuong
ding dé mo phong ché do thity dong luc ven bién dudi tac dong tu nhién va con ngudi gom
do dac, khao sat, mo hinh vat ly; mo hinh toan; cong nghé vien tham va GIS.

Mo hinh toan 1a mot phuong phép hién dai dugc phat trién manh trong may chuc niam
tré lai ddy, da duoc Gmg dung kha hiéu qua trong thuc té tai nude ta ciing nhu trén thé giéi
[7-10]. Viéc ap dung phuong phap nay doi hoi phai qua nhleu budc nhu lya chon, xay dung
mo hinh, hiéu chinh x4ac dinh thong sé ciia mé hinh va cudi cing 14 Gtng dung mé hinh dé
danh gia, dy bao. Cac mo hinh toan ngay cang chimg to 1a mot cong cu manh va dac lyc boi
kha ning cho két qua tinh toan nhanh, pham vi tmg dung rong, d& dang thay ddi cac kich ban
bai toan, nhat 14 trong viéc tinh toan, mé phong cc hé théng 16n. Trong nghién ctru nay, bd
md hinh MIKE 21 cta Vién Thity Loi Pan Mach 1a cong cu chinh duge sir dung dé mo phong
ché d6 dong chay tai khu vuc bai bién P6i Duong. Str dung m6 dun Mike 21 HD FM dé tinh
toan dong chay do gio, dong chay do song, dong chdy do triéu va dong chay téng hop, tir d6
xem xét duge mirc d6 anh huong cua cac yéu té dén ché do dong chay trong khu vye. Két
qué nghién ctru c6 thé 1am co so cho viéc tinh toan thiét ké cong trinh dé chan song cho cang
cling nhu mot sé cong trinh phuc vu quy hoach phat trién du lich bai bién Ddi Duong. Bai
bao nghién ctru ché 6 dong chay trong pham vi khu vuc bai bién Podi Duong duoc thé hién
nhu Hinh 1.

Hinh 1. Pham vi nghién ciru (a); Toan bo vinh Phan thiét va khu vuc béi bién Ddi Duong duoc gidi
han bai duong mau vang (b).
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2. Phuwong phap nghién ciru
2.1 Dit liéu tinh todan

2.1.1. Vung tinh va ludi tinh

Dé giam thiéu sai s6 khi mé phong tinh toan tir cac bién md cho khu vyre nghién ctru,
theo d6, ving tinh duoc md rong bao gém: tir vi tri bai Vong Nguyét (Ba Ria—Viing Tau)
dén vung ven bién tinh Binh Thuan va Ninh Thuan v&i chiéu dai bo bién 1a 330 km va khoang
cach tir bo ra ngoai khoi 14 130 km. Pham vi khong gian mién tinh trén Hinh 2.
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Hinh 2. Vung tinh va luéi tinh.

Ludi tinh dugc thiét 1ap bang cong cu Mesh Generator trong MIKE ZERO. Dé mo phong
tuong d6i chinh xac dia hinh day ving ven bién, lya chon ludi phi cau trac phu hop véi dia
hinh duong bo phtic tap, bao gdm 3850 6 ludi tinh toan véi 2246 nut ludi, dién tich 6 ludi
nho nhat 168 m2. Ludi tinh chia thanh 3 ving ¢ dién tich: Khu vyuc bai bién Ddi Duong
500000 m? (Ving 1), doc dudong bd 3000000 m? (Ving 2) va ngoai bién khoi 32000000 m?
(Vung 3).

2.1.2. Dt liéu duong bo va dia hinh day

Déi v6i dudng bo, sb liéu dugce thiét 1ap vao nim 2017 trén phan mém Google Earth va
dugc s6 hoa bang phan mém ARCGIS. Ddi véi dia hinh day dugc thu thap tir:

+ 86 liéu dia hinh khu vuc bién dong thu thap nam 2013, 2017: ké thira tir két qua nghién
ctru ciia Lé Dinh Mau va cong sy “Ddc diém khi tuong hai van va dong luc bién tinh Khanh
Hoa” duogc thuc hién ttir 2016-2018.

+ Dit lidu dia hinh viing bién Binh Thuén thu thap ndm 2013 va 2017, dugc cung cip boi
Phong vat 1y bién, vién Hai Duong Hoc.

+ 86 liéu dia hinh chi tiét khu vyc bai bién Doi Duong dugc do nam 2020: ké thira tir s6
liéu do dac tir dé tai “Nghién ctru tinh toan sy xuat hién dong Rip ving ven bién Nam Trung
B9, 4p dung cho bii bién Poi Dwong tinh Binh Thuan”.

2.1.3. Dt li€u cho m6 hinh tinh toan séng va dong chay

S6 liéu gid toan cau c6 do phan giai 0,5 do kinh vi, budc thoi gian do 3 tiéng (ndm 2013
va 2017) thu thap tr Co quan Quan ly Khi quyén DPai duong Qudc gia My (NOAA).
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S6 ligu song, dong chay ndm 2013 phuc vy hiéu chinh va kiém dinh: S6 li¢u song va
dong chdy thuc do tai tram Vinh Truong thu thap cia Cong ty Tu van Xay dung dién 2, Tap
doan Di¢n lyc Viét Nam (EVN).

2.2. Co 56 Iy thuyét mé dun Mike 21 SW

MIKE 21 SW [11] 12 m6 dun tinh phd song dugc tinh toan dwa trén ludi phi ciu tric.
Mo dun nay tinh toan su phat trién, suy gidm va truyén song tao ra bdi gioé va song lung &
ngoai khoi va khu vuc ven bo.

Trong MIKE 21 SW, séng gio dugc biéu dién thong qua dai lugng pho mat do tac dong
N (o, 9). i

Mat do tac dong N (o, 0) quan h¢ véi mat do nang luong E(o, 0) theo biéu thic:

N=2 (1)

Dbi vi song lan truyén trén do sau va dong chay bién doi nho thi quan hé giira tan sd

g6c tuong doi va tan s goc tuyét doi w dugc xac dinh theo biéu thue tan xa tuyén tinh sau:

= Jgktanh (kd) = o — k.U )

Trong d6 g (m/s?) 1a gia toc trong truong; d (m) 1a do sdu nudc; U 1a véc to van tde
dong chay va k 13 s song c6 d6 16n k va hudng 6.

Phuong trinh chu dao trong MIKE 21 SW la phuong trinh can bang tac dong cia song
trong toa d6 D& Cac hoic 1a toa do cau. Trong toa d6 Bé Cac:

EJF V.O.N) =2 3)

Trong d6 N(%,0,0,t) 1a mat do tac dong; X (x, y) 1a toa d6 D& Cac; o 1a tAn sb goc twong
dbi (o = 2mf); 6 (d6) 1a hudng song; t (s) 1a thoi gian; V 1a toan tir dao ham riéng trong
khong gian ( X, o, 0), V(Cx, Cy,Cs,Co) 12 toc d6 lan tmyen cta nhom song trong khong gian 4
chiéu va S 1a sb hang ngudn trong phuong trinh can bang ning luong.

S = Sin+ Sni + Sas + Spot + Ssurs “4)

Trong d6 S;,, 14 su chuyén tai dong lugng nang lugng gio vao sy phat sinh ra song; Sy,
la nang luong chuyen tai do twong tac phi tuyén séng—song; Sqs 13 su tiéu tan ning hmng
song do song bac dau; Sy, 14 sy tiéu tan do ma sat day; Ssyee 14 su tidu tan ning luong do
su vO song do do sau.

Ham mic dinh cta s6 hang ngudn Si,, S, va Sqs trong MIKE 21 SW tuwong tu nhu
ham ngudn trong mo hinh WAM Cycle 4 [12].

2.3. Co 56 Iy thuyét mé dun MIKE 21 FM HD

M6 dun MIKE 21 FM HD [13] mé phong sy bién thién luu lugng va muc nuée dya trén
phuong trinh lién tuc va phuong trinh dong luong theo hai huéng:

Phuong trinh lién tuc:
0h = ohu |, 6hv

T o T =hS (5)
Phuong trinh dong lugng theo phuong x va 'y tuong ung:
+ Theo phuong x:
ohu N oht? N dhvu
ot 0x dy
aﬂ h apa ghz ap Tsx  Thx 1 asxx aSXy
= ffh—oh— — ——2_5° ZF ’sx_bx_ ~ .4
fvh—g * 0x ox T dy (6)

A 9
3 (1T + 52 (1Tig) + husS
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+ Theo phuong y:
ohv ohuv ohv?

ot ax T oy
o hao h? 9 T
:_fﬁh_gh_n__ﬁ_g_ p+ y _ by

dy  po ay 2po ay Po  Po

yx , 9By hT. hT. hv¢S
pO aX +a_y ( xy)+ ( y)+ Vs

(7)

Trong do6 t 1a thoi gian (s); x, y 1a toa do bé Cac (m); n 1a dao dong myuc nude (m); d 1a
do séu ciia myc nude; h la téng d6 sdu muc nudc (m); g 1 gia tdc trong truong (m/s?); f=
2 Q sin ¢: tham s6 Coriolis (s™1); po 12 khéi luong riéng cua nudce (kg/m3); p, 1 4 ap sut
khi quyén (Pa/m); S 14 luu lwgng nguon (m3/s); Ug, Vs 1a van tdc ctia nude di vao mién tinh
theo phuwong x va phuong y (m/s); U,V 13 van tdc trung binh theo do sau (m/s); Txx, Txy,
Tyy la cac thanh phﬁn ndi ung suat, duge xac dinh theo cong thuc do nhét xoay dua trén van
tc trung binh theo dd siu; Ty, Ty 12 Gng suat ma sat bé mat theo phuong x va y (N/m?);
Thx> Tpy 12 0ng suit ma sat day theo phuong x va y (N/m?); A 1a hé s6 nhét ri theo phuong
ngang (m?/s); Sy, Sy, S Syy la cac thanh phan cua Ung suit tan xa song 1én don vi thé

tich nudc theo cac phﬁi;ngx); va'y (N/m?). Ung suit tan xa song duoc tinh theo cong thic:
Sxx = B ((stn’;’;kh + 1) cos*6 + sinl:ll;kh) ®)
Syy = E ((sml;ll;kh + )sze + sin]:;kh) ©)
Sxy =Syx = E ((Sinl:;kh + %) Sinecose) (10)

Trong d6 0 14 goc song t6i; E 1a ning luong song; k 1a s6 song.

2.4. Thiét Igp mé hinh

Bai bao ap dung MIKE 21 vé6i hai mé dun, cu thé 13 moé dun séng (SW) va mo dun thay
dong luc hoc (HD), tac gia thuc hién cac budc tinh todn chinh nhu trinh bay trong khung
phuong phéap luan ¢ Hinh 3.

2.4.1. M0 hinh tinh song (MIKE 21 SW)

Thoi gian tinh: Tir 8100 ngay 07/01/2013 dén 22h00 ngay 11/01/2013 cho qua trinh hiéu
chinh va 11:12 ngay 01/07/2013 dén 23:12 ngay 07/07/2013 cho qué trinh kiém dinh.

Budc thoi gian: 3600 gidy

Piéu kién ban dau duoc thiét 1ap 1a khong co su bién thién ctia muc nude va dong chay
tai khu vuc nghién ctru. Hiéu cach khac 1a trudong hop ctia bai toan dit diéu kién bién ban dau
cho khu vue nghién ctru nhu mét khéi nude tinh, cac dao dong séng hinh thanh tir ngudn dix
lidu gi6 toan cau trén toan mién tinh va khong xét dén su dao dong cua thay triéu.

biéu kién bién bao gém céc bién Bic, bong, Nam déu duoc thiét lap la myc nudc tinh
(d0 cao song h = 0).

Diéu kién gid: S6 liéu gi6 toan cau cua co quan Quan 1y Khi quyen dai duong Quéc gia
M§ (NOAA) v6i d6 phan giai 0,5 do kinh vi, budc thoi gian do 3 tiéng.

Thong $6 dung dé hiéu chinh 1a hé sd song vo, hé sb6 ma sat day, h¢ sb phan tan l1a Cais
va DELTAdis.

2.4.2. Mo hinh dong chay (MIKE 21 HD FM)

Thoi gian tinh: )
+ Thoi gian hi¢u chinh: Ttir 7h00 ngay 01/07/2013 dén 23h00 ngay 15/07/2013
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+ Thoi gian kiém dinh: 00h00 ngay 16/07/2013 dén 16h00 ngay 27/07/2013.

Piéu kién ban dau: Myc nudc = 0 m, van tc trén toan mién tinh = 0 m/s.

Diéu kién bién:

+ Chudi gia tri myc nudc (Z) thay doi theo thoi gian va khong gian, tur phén tich didu

hoa (Tide Predictions of Heights) tich hop san trong MIKE 21; Str dung s6 lidu myc nude
tridu tinh toan tir bo hiang sb diéu hoa thuy triéu toan cau [14] tai 3 bién 10ng ngoai khoi.
+ Diéu kién séng: Két qua Sy, Syy, Sy, (m’/s?) sau khi tinh toan tr mo dun Mike 21
SW s& 1 dau vao cho md dun MIKE 21 FM HD d¢é tinh toan dong chay, va mo hinh Mike
21 tinh toan coupled.

Thong sé dung dé hiéu chinh 1 hé s6 Manning’s M.

| Xac dinh muc tiéu dé tai |

AR e
i Thu thap dw liéu

Sé liéu dia hinh, d6
,,,,,,,,,, i i| sau, thuy haivan, ... |} L

: Phan tich va
| xur 1y sé lidu

Cac thong s6 song <«

Piéu kién bién ¥
R - Str dung Mike 21
Dieu kién ban dau > SW tinh séng Khong phit hop
S6 liéu gio6 -
Hiéu chinh, < MIKE 21 SW
kiém dinh
mo hinh
Phit hop
v
B6 thong s6 tinh toan song cho

Mike 21 SW

Pia hinh Piéu kién Picu kién SO C .
day bién ban dau

v
Cac thong s6. diéu kién bién, diéu
kién ban dau. img xuat tiép song
v

MO hinh thuy hwe Mike 21 FM
.. . . MIKE 21 FM
Khéng phit hop 4 \
Hiéu chinh, kiém
dinh m6 hinh
Phit hop
v

B6 thong s6 tinh toan thuy
luc cho Mike 21 FM

; 1
‘L Phan tich va danh gia ket qua mé phong |

Hinh 3. Khung dinh hudng nghién ctru.
3. Két qua va thao ludn

3.1. Két qua hiéu chinh va kiém dinh mé hinh séng

Nghién ctu st dung chudi s6 litu thuc do song tai tram Vinh Truong
(11°26°13.00”N,109°1°9.98”E) trong thoi gian tir 8h00 ngay 07/01/2013 dén 22h00 ngay
11/01/2013 @& hiéu chinh mé hinh va tir 11:12 ngay 01/07/2013 dén 23:12 ngay 07/07/2013
dé kiém dinh mé hinh. Két qua hiéu chinh va kiém dinh mé hinh song dugc trinh bay trén
Hinh 4 va Hinh 5.
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Hinh 4. D) thi so sanh do cao song co nghia (Hs) thuc do va tinh toan tai tram hi¢u chinh tor 8h00
ngay 07/01/2013 dén 22h00 ngay 11/01/2013.
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Hinh 5. Do thi so sanh do cao song co nghia (Hs) thyc do va tinh toan tir 11:12 ngay 01/07/2013 dén
23:12 ngay 07/07/2013.

Hiéu chinh (Hinh 4) va kiém dinh (Hinh 5) mé hinh cho thay két qua tinh toan twong d6i
phut hop véi két qua thuc do, chi s6 NSE va R? giita két qua do dac va tinh toan dat & mirc
kha tét [15], qua d6 khing dinh két qua mo phong dam bao do tin cdy, c6 thé sir dung bod
thong s6 cia mo hinh (Bang 1) phuc vu tinh toan cac kich ban tiép theo.

Bang 1. B¢ tham s6 hiéu chinh.

Tham s6 Gia tri, don vi
H¢ sb song vo 0,8
Hé sb ma sat day 0,002 (m)
Hé sb phén tan 1a C ais 3
DELTA dis 0,0125

3.2. Két qua hiéu chinh va kiém dinh mé hinh dong chdy

Qua trinh hiéu chinh dong chay dugc thuc hién bfmg cach thay ddi hé sb Manning’s M
theo d6 siu dia hinh. Két qua tinh toan dong chay duoc hiéu chinh va kiém dinh voi chudi sd
liéu thuc do tai tram Vinh Truong.

Thoi gian hiéu chinh: 7h00 ngay 01/07/2013 dén 23h00 ngay 15/07/2013.

Thoi gian kiém dinh: 00h00 ngay 16/07/2013 dén 16h00 ngay 27/07/2013.

Két qua hiéu chinh va kiém dinh dong chay dugc thé hién nhu Hinh 6 va Hinh 7.
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Hinh 6. D6 thi so sanh dé muyc nude thuc do va tinh toan tai tram hiéu chinh tir 7h00 ngay 01/07/2013
dén 23h00 ngay 15/07/2013.
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Hinh 7. D) thi so sanh do muc nudc thuc do va tinh toan tai tram hiéu chinh tir 00h00 ngay
16/07/2013 dén 16h00 ngay 27/07/2013.

Ké:t quad hiéu chinh (NSE = 0,87 va R2=0,98) va kiém djnh (NSE=0,85vaR?>= Q,93)
cho thay mtrc d§ phu hop gitra so liéu thuc do va tinh toan doi véi muc nude dat loai tot va
huéng dong chay dat loai kha.

3.3. Két qua mé phong séng khu vue nghién civu

Két qua tinh toan truong song trong thang 1 cho thdy khu vuc nghién ctru khi chiu tac
dong chu yéu boi gio mua Dong Bic thi truong song ngoai khoi ¢o huéng chu yéu 1a huéng
Pong Bic, hudng cua song bién khoi tring véi hudng gid. Khi vao dén cira song Phu Hai va
Ca Ty huéng song bi tac dong ctia hinh thai ctra song va khic xa do su nong dan cta dia hinh
nén c6 su chuyén sang huéng Dong Déng Nam (Hinh 8). D¢ cao séng vao thang 1 tir 0,5-3
m, chu ky song khu vuc ctra song khoang 3 gidy.

bén thang 7, khu vuc nghién ctru chiu tac dong truc tiép cua ché do gi6 mua Tay Nam,
hudng song khoang 225 d6, hudng Tay Nam chu dao, khi vao gan bo thi chuyén sang hudng
nam Tay Nam (Hinh 9).
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Hinh 8. Biéu d6 Hoa song thang 1 tai diém c6 toa Hinh 9. Biéu d6 Hoa song thang 7 tai diém ¢6 toa
d6 (184513.500878, 1208397.703794). d6 (184513.500878, 1208397.703794).

3.4. Két qud mé phéng dong chay

Dong chay khu vuc bai bién D,ck)i Duong c6 déc trung cua dong chay vinh Phan Thiét, do
do, bé}i bao tién hanh phan ticb ch§ d6 dong chay tai khu vuc Vinh Phan Thiét va tir d6 lam
r0 ché do dong chay tai bai bién P61 Duong.

3.4.1. M6 phong dong chay trong trudng hop gié mua Pong Béc

=  Dong chay dudi anh hudng cua gié Pong Bic:

Duéi anh hudng cia gié Dong Bic (Hinh 10), dong chay sinh ra do gid trong khu vic
nghién ctru c6 van tdc dao dong khoang 0,04-0,44 m/s; van tdc dong chay ¢ khu vuc sat bo
nhé hon vi chiu anh hudng boi dia hinh va ma sat day 16n. Gié Dong Bic anh hudng rat it
trong khu vuc cira song Ca Ty va Pha Hai (bai bién D6i Duong), van toc dong chay trong
khu vuc nay nho khoang 0,008-0,096 m/s vi dac diém dia hinh khu vuc nay la nhé va hep,
chinh diéu nay lam giam anh huong cua gio 1én dong chay.

= Dong chay dudi anh huong ctia song Dong Bic:

Tir Hinh 11 ta thay van téc dong chay khu tai khu vuc bai bién D6i Duong rat nho, dao
dong khoang 0,002—0,04 m/s, nén song truyén theo hudng Dong khong anh hudng nhiéu 1én
khu vuc nay.

= Dong chay dudi anh hudng ctia tridu trong mua gié Pong Béc:

Khi khong xet to1 sy tac dong cua song va gio, két qua dong chay trleu dugc mo phong
nhu Hinh 12. Thoi gian tridu 1én ngin hon thoi gian tricu xuong, van téc dong trung binh
trong toan mién tinh dao dong trong khoang 0,05-1,2 m/s. Téc do dong chay tai cac vi tri
gin clra song tai bai bién D6i Duong khi tridu dang va rat ¢ gia tri gan nhu twong duong
nhau (khoang < 1 m/s).

= Dong chay tong cong (anh huéng cua tridu, song Pong va gié Poéng Béc ket hop).

Dé xem xét rd hon vé anh huong cua cac dong chay thanh phan 1én dong chay tong hop
tai khu vuc nghién ctru. Bai bao da tién hanh trich xuit dic trung dong chay vao 7 gio ngay
22 thang 1 ndm 2017 tai khu vuc quanh ddo Phi Quy (Hinh 13) va khu vuc ven bo thude
Vinh Phan Thiét — bii bién D6i Duong (Hinh 14).

Két qua hinh 13 cho thiy: Dong chay tai dy khong bi anh huong nhiéu boi séng Pong,
van toc chi dat khoang 0-0,08 m/s. Phan 16n dong chay dich chuyen tir huong Tay Tay Nam
1én huéng Pong Pong Bic; Dong chay sinh ra do gi6 Dong Bac ¢6 van téc dao dong khoang
0,15-0,29 m/s. Dong chay dich chuyén tir huéng Pong Bac vé huéng Tay Nam 1a chu yéu;
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Du6i anh hudng cia Triéu, van tbe dong chay tai day dat khoang 0,26-0,33 m/s. Dong chay
dich chuyén theo nhiéu huéng nhung chii yéu chay tir huéng Dong Bic vé huéng Tay Nam.

Khi tién vao gan bo, dong chay tai khu vuc nay chay theo 2 hudng chinh 1a Tay Bic va
DPong Nam. Dong chay bién dong theo pha dao dong ciia myc nudce voi hai hudéng chu dao:
trong pha triéu 1én dong chay c6 huéng chu dao 1a tir phia ngoai bién vao trong céc ctra song;
nguoc lai trong pha triéu xudng.

[m]
1300000 4
1280000 4
1260000 4
1240000 4
1220000 4
1200000
1 Current speed [m/s]
1180000 - [ Above 0.4440
. [ 0.4123 - 0.4440
1160000 [ ] 0.3806-04123
1 [ |0.3489-0.3806
1140000 §---- [ ]03172-0.3489
] [ ]o02855-03172
1120000 [ 0.2537 -0.2855
] [ 0.2220 - 0.2537
] [ 0.1903 - 0.2220
1100000 ] [ 0.1586 - 0.1903
] I 0.1269 - 0.1586
1080000 7 I 00952 - 01269
] I 0.0635 - 0.0952
1060000 7 B 0.0315 - 0.0635
] I 0.0001-0.0318
1040000 7 : ’ ! ' ' : I Below  0.0001
N —————————————————————————— [ Undefined Value
100000 150000 200000 250000 300000 350000
[m]
21:00:00 1/15/2017 Time Step 350 of 672.
Hinh 10. Truong van tdc dong chay dudi anh hudng cia gidé Pong Bic.
[m]
1300000
1280000 ]
1260000
1240000 3
1220000 ]
1200000
1 Current speed [m/s]
1180000 7 I ~bove 0.375
. I 0.350-0.375
1160000 Il 0.325-0.350
. I 0.300 - 0.325
1140000 1 - I 0275 -0.300
] B 0250 -0.275
1120000 3 [ 0.225-0.250
] [ 0.200-0.225
] [ 0.175-0.200
1100000 ] [ 10150-0175
1 0.125-0.150
1080000 ] [ lo100-0125
] 0.075-0.100
1060000 7 1] 0.050 -0.075
] [ 0.025-0.050
1040000 7 : ; ; ; ; : I Selow 0025
1 : : : ; ; ; [ Undefined Value

o B e L o o o o o L LI o i o L
100000 150000 200000 250000 300000 350000
[m]
19:00:00 1/13/2017 Time Step 300 of 672.

Hinh 11. Truong vén tc dong chay dudi anh huong ciia song vao muia Dong Bic.
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[m]
1300000 4
1280000 §---
1260000 4
1240000 §---
1220000 (a)
1200000
Current speed [nVs)
1180000 3 Above 1.1154
1.0358 - 1.1154
1160000 - 0.9561 - 1.0358
0.8764 - 0.9561
1140000 4 0.7967 - 0.8764
0.7171-0.7967
1120000 3 06374-0.7171
05577 - 0.6374
00000 3 0.4780 - 0.5577
i 0.3984 - 0.4780
0000 3--- 0.3187 - 0.3084
L 02390 - 0.3187
0.1593 - 0.2390
1060000 JEsssssss 0.0797 - 01593
0.0000 - 0.0797
1040000 3 Below 0.0000
T T ; L Value
100000 150000 200000
9:00:00 1/1/2017 Time Step 2 of 672
[m)
1300000 4
1280000 4
1260000
1240000 §---
1220000 -+ (b)
1200000
Current speed [nVs]
1180000 3 Above 1.1154
1.0358 - 1.1154
1160000 §--- 09561 - 1.0358
08764 - 0.9561
1140000 4 -4 0.7967 - 0.8764
0.7171-0.7967
0000 06374-0.7171
"z 0.5577 - 0.6374
00000 3 0.4780 - 0.5577
" 0.3984 - 0.4780
0000 0.3187 - 0.3984
108 02390 - 0.3187
01593 - 0.2390
1060000 3 0.0797 - 01593
0.0000 - 0.0797
1040000 3 Below 0.0000
L Value

T T T
100000 150000 200000

11:00:00 1/1/2017 Time Step 4 of 672

T T T
250000 300000 350000
[m]

Hinh 12. Truong vén tdc dong chay lac triéu xudng (a) va triéu 1én (b).

Dong chay do song

0-0,06 m/s

7000012572007 Teve g POt 672

Dong chay do Triéu

I

HEHERLEE
R¥REEa0RELT

£

{HERH

Dong chay do gié

0.15-0.29

w0

70000 1252007 Teve g ST0t672

Hinh 13. Anh hudng ciia dong chay thanh phan tai khu vuc ngoai khoi vao gié muia Dong Bic.

Dong chay tong hop

1200000
1160000
1160000
1140000

1120000

1100000

1080000

A i

100000 150000 200000 2 350000

70000 1252017 Teme Step 576 of 672

0,25-047

Current speea )
Aoove 065

8
i

o
0% 060
050

68
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Dong chay do song

0-0.08 m/s

Dong chay téng hop: 0.02 — 0.3 m/s

0.03-0.2

™

Dong chay do gié

0-0.08 m/s

100000 150000 200000 250000 300000 350000
™)

7.00.00 17252017 Time Step 576 of 672

o000
™
70000 1252017 T SwpSTB 672

Hinh 14. Anh hudng ciia dong chay thanh phan tai khu vuc ven bd vao gié mua Dong Béc.

_ Theo phan tich cho thdy, ché d6 dong chay khu vuc vinh Phan Thiét néi chung va bai
bién D61 Duong noéi riéng chiu anh hudéng manh boi dong tricu, anh hudng do song va anh
hudng cta gio 1én dong chay 1a it hon.

3.4.2. M6 phong dong chay trong truong hop gidé mua Tay Nam

= Dong chay dudi anh hudng cua gi6 Tay Nam: Dudi anh hudng cua gié Tay Nam,
dong chay sinh ra do gi6 trong khu vue nghién ctru 6 van toc dao dong khoang 0,08-0,6 m/s
(Hinh 15), khi vao dén bai bién B6i Duong, van toc dong chay nho dan, chi dat khoang 0,04
m/s.

[m]

1300000 1

1280000 7

1260000 1

1240000 5

1220000 1

1200000 7
1 Current speed [m/s]

1180000 B Above 05836
1 1 0.5419 - 0.5836

1160000 - ] 0.5002 - 0.5419
] [ 0.4585 - 0 5002

1140000 +---- [ ] 0.4169-0.4585
] [ 03752 -0 4169

1120000 [ 0.3335-0.3752
] [ 0.2918 - 0.3335
E 02501 - 02918

1100000 1 0.2084 - 0.2501
5 I 0 1668 - 02084

1080000 ] I 0.1251 - 0.1668
] Il 0.0834 - 0.1251

1060000 o I 00417 - 00834
] Il 0.0000 - 0.0417

1040000 - I Below  0.0000
1 [_1 undefined value

300000 350000
[m]

100000 150000 200000 250000

19:00:00 7/13/2017 Time Step 300 of 672.

Hinh 15. Truong van tdc dong chay dudi anh hudng cua gié Ty Nam.
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» Dong chay dudi anh hudng cia song Tay Nam: Trong truong hop nay (Hinh 16), ta
thdy dudi anh hudng cta song truyén theo hudng Tay sinh ra dong chay dich chuyén nhiéu
vé huéng Pong Bic, van téc dong chay khu tai khu vuc nghién ciru rat nho, dao dong khoang
0,015-0,18 m/s, khi vao gﬁn bo bién Doi Duong, dong chay c6 su doi hudng, dich chuyén

dén Tay Bic.

= Dong chay dudi anh hudng cua triéu trong mua gié Tay Nam: Khi chi xét dén anh
hudng cua thuy triéu, két qua dong chdy vao mua gi6 Tay Nam cho thay ¢ khi vuc ngoai
khoi, dong chdy c6 xu hudng dich chuyén vé 2 hudng chinh la Pong Bac va Tay Nam. Khi

tién vao bo, hudng dong chay dich chuyén qua hudng Ty Béc va Pong Nam.

[m]

1300000
1280000 —
1260000 —
1240000 —
1220000 —
1200000 —
1180000 —
1160000 —
1140000 —
1120000 —
1100000 —
1080000 —
1060000 —

1040000 7

15:00:00 7/9/2017 Time Step 200 of 672.

I o o LN I e
100000 150000 200000 250000 300000 350000

[m]

Current speed [sz]

Il Above 0.1306
I 01213-01306
[ ]o0.1120-0.1213
[10.1027-0.1120
[ 00933-01027
[ ] 0.0840 - 0.0933
1 0.0747 - 0.0840
] 00653 - 0.0747
0.0560 - 0.0653
0.0467 - 0.0560
00373 - 0 0467
0.0280 - 0.0373
00187 - 0.0280
I ©0.0093 - 0.0187
I 0.0000 - 0.0093
[ Below 0.0000
[ Undefined Value

Hinh 16. Truong vén toc dong chay dudi anh huong ciia song vao miia Tdy Nam.

= Dong chay tong hop trong mua gié Tay Nam: Két qua mé phong dong chay tong cong

duoc thé hién trén Hinh 17-18.

Dong chay do song

0.006 —0.02
/s

Mo 7o oz  zeom

Dong chay do gi6

1 0.08-0.16
i m/s

ey

7 T Siep 250

|

jiiiiii

Dong chay tong hop

1700007112017 Teve

[m]
1300000
1280000
1260000
1240000
1220000
1200000
1180000
1160000
1140000
1120000
1100000
1080000
1060000
1040000

=

seoz0ue

02-0.5m/s

17.00.00 711172017 Time Step 250 of 672

100000

150000 200000

250000 300000 350000
[m)

Currnt speed [nis]

&2

ganatEes
sl
R8I NBRAELS

i
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Hinh 17. Anh huéng ctia dong chay thanh phan tai khu vire ngoai khoi vao gié mia Tay Nam.
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Dong chay do song

Dong chay tong hop: 0.025 - 0.35 m/s

Dong chay do gio

Hinh 18. Anh hudng ciia dong chay thanh phan tai khu vuc ven bd vao gié mua Tay Nam.

Tuong tu vao mua gié Pong Béc, dong chay tai khu vuc nghién ctru vao mua gié Tay
Nam chiju anh hudng nhiéu nhét bai dong triéu. Dudi anh hudng ctia song truyén theo hudng
Tay sinh ra dong chay rat nho, van tdc chi khoang 0,006-0,02 m/s & khu vuc ngoai khoi, van
tbc dong chay song & khu vire ven bii bién D6i Duong cao hon, dat khoang 0, 02-0,12 m/s.
Dong chay sinh ra do gi6 dat van tdc 0,08 dén 0,16 m/s & ngoai khoi, v bo giam dan 0,005—
0,065 m/s. Thity triéu gy nén vén toc dong chay kha lon, dat 0,3-0,5 m/s & ngoai bién, va
0,02-0,24 m/s & khu vyc gan bo. Dong chay tong hop c6 xu hudng dich chuyén tir phia Tay
Tay Nam Ién huéng Dong Dong Bic véi van toe 0,2-0,5 m/s.

Dé so sanh chi tiét hon téc d6 dong chay vao mua gié Pong Bic va mua gié Tay Nam,
bai béo lya chon 10 vj tri ndm theo huong théng gbc voi duong bo, dai dién cho ca 3 vung
ctia ludi tinh (tir phia bai bién Doi Duong ra ngoai khoi) nhu Hinh 19 dé trich xuit két qua
tor mo hinh.

{Rang
‘Tram Vinh\[ruong

F
fongichant: Phan Thiet

LaGi

#tp-Ving Tau

Hinh 19. Vi tri cac diém trich xuét gia tri van toc dong chay nam theo hudng thing goc véi duong
bo, dai dién cho ca 3 vung cta luéi tinh.
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Vin téc dong chay 16n nhét (m/s)

0.8
0.6
0.4
0.2
0
Pl P2 P3 P4 P5 P6 P7 P8 P9 P10
Gi6 mua Pong Béc Gi6 muia Tay Nam

Hinh 20. Biéu d6 so sanh gia trj van toc dong chay 16n nhat tai cac vi tri.

Hinh 20 thé hién gia tri van tdc 16m nhat cua dong chay tai céc vi tri trich XUat vao gio
mua Pong Bac va Tay Nam. O ca 2 mua, van toc dong chay c6 xu hudng 16n dan khi dich
chuyén tir bo ra ngoai khoi.

4. Két luin

Bang viéc sir dung phuong phap mé hinh toan, cu thé 1a mé hinh MIKE 21 véi mé dun
SW va HD, nghién ciru di tinh toan dugc song va dong chay tai khu vuc bai bién Poi Duong.

Mo hinh MIKE cung voi viéc xac dinh cac diéu kién bién cho m6 hinh dé nghién ctiu
dong luc song va dong chay trong hai mua gié Pong Bic va Ty Nam tai khu vuc béi bién
Ddi Duong dat két qua kha quan théng qua cac két qua hiéu chinh va kiém dinh véi s liéu
thuc do tai tram Vinh Tuong (NSE va R? > 0,8). Tur nhitng két qua do, nghién ctru nay co thé
dua ra nhitng két luan sau:

+ Ché d6 séng khu vuc nghién ciru chiu anh ‘huong nhiéu vao ché do gio tai khu vye.
Song gid trong vung cua séng khong 1on do dac dlem dia hinh. Vao thang 1, gié chu yeu theo
hudéng Bong Bic, vi thé song t6i tir ngoai khoi truyén vao ciing theo huong Pong Bic 1a cha
yéu, tuy nhién hudéng song khong tdc dong vao khu vuc ven bo nén do cao song khu vuc ven
bo ving nghién ctru kha nhé. Vao thang 7, song chu yéu theo huéng Tay Nam véi do cao
song c6 nghia nho hon so voi thang 1.

+ Truong dong chay tai khu vue nghién ctru cling kha phuce tap, van téc va hudng dong
chay phy thugc vao nhiéu yéu té nhu gio, song, thuy triéu, dia hinh,... Dong chay tai bai bién
Poi Duong la tong hop cua dong chay gio, dong triéu va dong chay song. Két qua tinh toan
cho thay, dong triéu tuan hoan co vai tro quan trong quyét dinh dén tinh chat chung cua dong
chay tong hop. Dong chay tai khu vyc béi bién Doi Duong (Vung 1) ¢6 xu hudng tuong tu
ché do dong chay vinh Phan Thiét (Vung 2), tuy nhién van tbc dong chay khi vao gan bo nho
hon so v6i phia ngoai bién.

Ché d6 dong chay mo phong dugc trong khu vuc nay phan nao phan anh phu hop vei
quy luat dong luc hoc cua béi bién Ddi Duong. Cac két qua nghién ciru trén gop phan lam rd
ché do dong chay khu vuc nay va phuc vu cho bai toan x6i 16 cting nhu bai toan lan truyén 6
nhiém ven bién.

Két qua tinh toan dong chay tong hop tai khu vuc nghién ctru ¢6 nhiing sai s6 nhét dinh,
do la sai 0 t6 hop ctia md hinh song, sai s6 ctia mo hinh tinh toan dong chay va c6 ca nhirng
sai s trong qué trinh quan tric dit liéu thuc do. Mic du ¢ nhimg sai s t6 hop nhung két
qua tinh toan dong chay tong hop tir mé hinh Mike 21 kha phu hop véi dic trung ché do thuy
dong luc tai khu vuec.

Nghién ctru méi chi dimg & viéc tmg dung mé dun thury dong luc hoc va mé dun phd
song ven bo trong phan tich tinh toan dong chay va song ma chua stt dung mo dun hinh thai
hoc tinh toan dién bién 1ong dan nén két qua méi dimg & mirc danh gia chung mang tinh dinh
hudng va s& dugc bd sung trong cac nghién ciru tiép theo.
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bong gop cua tac gia: Xay dung y tuong nghién coru: N.K.P., PT.M.D., N.N.T.; Lua chon
phuong phap nghién ciru: N.K.P., PT.M.D., NN.T.; Xur ly 56 liéu: P.T.M.D.; Mo hinh hoa:
P.T.M.D.; Phan tich két qua: P.T.M.D.; Chinh stra bai bao: P.T.M.D., N.K.P.

Loi cdm on: Nghién ctru nay dugc thuc hién dudi sy hd trg cua dé tai “Nghién ctru tinh toan
su xuat hién dong Rip ving ven bién Nam Trung B9, ap dung cho bai bién Doi Duong tinh
Binh Thuan” ma s6 TNMT.2018.06.10.

Loi cam doan: Tap thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru cia tap thé
tac gid, chua dugc cong bo ¢ dau, khong dugce sao chép tur nhiing nghién clru trude day;
khong c6 sy tranh chap 1gi ich trong nhom tac gia.
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Abstract: The Mike 21 SW wave model (Spectral Waves) and the hydraulic model Mike
21 HD FM (Hydro Dynamic Flow Model) were used in the paper to calculate the coastal
current and wave fields in Doi Duong beach, Phan Thiet, Binh Thuan Province. Mike 21
SW wave model and Mike 21 HD FM are calibration and accreditation with real measured
data with quite good correlation coefficient. The results of the wave field calculation are
input conditions for the Mike 21 HD FM synthetic current model. The results of wave field
calculation in Doi Duong beach area show that the significant wave height in northeast
monsoon season is about 0.9—1.3 m, with the wave direction in the Northeast direction, in
the southwest monsoon about 0 4-0.7 m with the wave direction in the southwest direction.
As for the flow velocity, the calculation results show that the current velocity at the coast of
Doi Duong is quite small, reaching about 0.025—0.35 m/s in the southwest monsoon season
and 0.02-0.3 m/s for northeast monsoon season. Hydrodynamic calculation results show
that flow in Doi Duong beach area is strongly influenced by tides. The study also serves as
the basis for solutions to minimize negative impacts on the coastal areas caused by the flow,
contributing to the orientation of socioeconomic development in the study area.

Keywords: Mike 21 SW; Mike 21 HD FM; Aggregate flow; Waves; Doi Duong beach.



