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M6 phong dong tach bo (RIP current) khu vue bai bién
phia nam Nhon Ly, Binh Dinh bang md hinh toan
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Tém tit: Dong tach bo (rip current) 1a mot dong nude manh chay tir by huong ra bién (c6 thé
thang goc hodc hop mét goc voi duong bo), duge xem la mot trong nhiing moéi nguy hiém hang
dau ¢ cac bai tdm tai Viét Nam va trén thé giéi. M&i nam, dong rip da liy di sinh mang cta nhiéu
ngudi tim bién. Hién nay, c6 nhiéu huéng nghién ciru khac nhau dé xac dinh va du bao dong tach
bo tai cac bai bién. Bai bao nay sé& trinh bay kha ning tmg dung mo hinh toan MIKE 21FM dé xac
dinh va dy bao dong tach bd (DTB) tai cac bai bién va xay dung so do dong tach bo cho bai bién

phia nam Nhon Ly, Quy Nhon, Binh Dinh.

Tir khoa: Dong tach bo, rip current, MIKE 21FM, Nhon Ly.

1. Mé dau

Trong nhiing ndm qua, dong tach bo (rip
current) trén cac bdi tim ven bién dang duoc
quan tim vo&i nhiéu nghién ctu [1 - 4]. Tuy
nhién, nghién ctru dong tach by (DTB) van la
cong viéc phuc tap, khé khin va tén kém do
ban chit vat Iy ctua hién twgng. Sy hinh thanh
ctia DTB chu yéu phu thudc vao cac dic trung
song va dia hinh day doi sat bo. Trong tu nhién,
song bién chira nhiéu yéu t6 ngu nhién, do do
DTB ciing mang tinh chit ngau nhién va bién
dong 16n trong qua trinh hinh thanh. Mat khac,
su tdn tai va hanh vi cia DTB con phu thudc
chit ché vao cac yéu t6 thity dong luc khac nhur
dong chay, gio,... Do d6, da co nhiéu cach tiép
can khac nhau nhim xac dinh dugc nguyén

" Téc gia lién h¢. DT.: 84-945237885
Email: dangdinhkha@hus.edu.vn

130

nhén, co ché hinh thanh va du bao dugc DTB
nhu: nghién ctru trong phong thi nghiém dugc
Bowen and Inman thuc hién vao nam 1969 [2],
tha vat thé troi va ding may quay phim ghi lai
su chuyén dong dé nhan dién dong tach bo
(Horikawa va Sasaki, 1972) [3], st dung anh
vién tham (Lé Pinh Mau, 2012) [4], md hinh
toan dé mo phong qua trinh hinh thanh dong
tach bo (Sorensen et al,1998) [5]. Trong cac
phuong phéap do thi moé hinh toan dang dugc su
rong rii [1, 5] do su phat trién ciia cong nghé
may tinh va c¢6 kha nang du bao sy hinh thanh
dong tach bo trong cac diéu kién khac nhau. O
Viét Nam, phuong phéap st dung mo hinh toan
da duoc st dung trong nghién ctru dong rip tai
bdi bién Nha Trang (Lé Dinh Mau, 2012), va
Nguyen Ky Phung (2012) [1, 4]. Tuy nhién cac
két qua ndy chua du chi tiét va mg dung con
han ché. Bai bao nay trinh bay kha ning tng
dung mé hinh toan dé mé phong dong tach bo
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va g dyung cho khu virc bii bién Nhon Ly tinh
Binh Dinh.

2. Khio sat thu thap sb liéu

Bii bién phia nam Nhon Ly, Quy Nhon,
Binh Dinh 1a 1 bai bién c6 do ddc thoai thoai, by
cat tring va khuit gi6 do duoc bao boc boi 2
moém nui nhd ra bién 1a nui Hon Dyng (x3 Cat
Tién) dén nii Cam (xd Nhon Ly), day sé& 1a diéu
kién thuan lgi dé bai bién Nhon Ly tr& thanh bdi
bién dep thu hiit nhiéu du khach. Chinh d¢ dbc
cta bii bién nho nén tiém 4n nhiéu nguy co hinh
thanh dong tach bo dugce hinh thanh do dia hinh
ddi sat bo va dic trung ctia song.

Theo s6 lidu thong ké tir nam 1979 dén 2015
(European Centre for Mesoscale Weather
Forecast - ECMWF) tan suét xuét hién song theo
dd cao song, ta théy tai khu vuc bai bién Nhon
Ly d6 cao song chit yéu nam trong khoang tir 0.5
dén 1.0 m chiém 51.02%, d6 cao séng tir 1.0 dén
1.5m chiém 24.47%. Hudng song tai khu vuc
nghién ctru chtt yéu gom 3 hudng chinh 14 hudng
Pong Bic (NE), Pong (E), Dong Nam (SE)

chiém tan sudt 1a 25.65%, 32,26% va 21,32%
(bang 1). Pay s& 1a co s& dé chon cac didu kién
tinh toan cho céac kich ban khac nhau khi xay
dung so db du bao dong tach bo.

bé co du nguén s6 lidu dé su dung cho viéc
mo phong qua trinh hinh thanh dong tach bd khu
vuc bii bién Nhon Ly, Binh Dinh nghién ctru di
tién hanh thu thap nhiéu ngudn dir lidu khac
nhau nhu ngudn sd liéu séng ngoai khoi cua
Trung tam dyu bao khi tugng quy mé vira Chau
Au (ECMWF) va ngudn s liéu song ven bo, ché
d6 dong chay, muc nudc, dia hinh,khu vyc bai
bién Nhon Ly tu s6 liéu khao sat do dac thuc dia
do Trung tdm Pong luc hoc Thuy khi Moi
truong, Truong Pai hoc Khoa hoc Ty nhién Ha
Noi do dac thang 4 nam 2016 [6].

Két qua do dac s lidu song bang AWAC
ving bién Nhon Ly, Quy Nhon, Binh Pinh tir
ngdy 17/4/2016 dén 24/4/2016 cho thiy do cao
song trung binh khoang 0.5 m, d6 cao song l6n
nhét tai vi tri tha may la 1.09m vao luc 10h01°
ngay 21/4/2016 (hinh 1), huéng soéng chi dao
Dong Bic (hinh 2).

Béng 1. Bang tan sudt song tai khu vic du an (ECMWF)

Do cao
song(m) N NE E SE
/Hudng

S SW w NW  Téng

0.0-0.5 0.17 0.98 3.16 2.81

_ 526 547 067 0.8

1.0-1.5 0.54 7.90 9.28 3.14
0.13

05-1.0 0.65 5.62

15-20 031 6.3 1.58
20-25 035  3.06 0.16
2.5-3.0 0.07
3.0-3.5
35-55
>=55

Téng 2.69

25.65

32.26

21.32

1.28 0.52 0.16 0.07 9.13
51.02
0.12 3.08 0.34 0.06 2447
0.49 0.13 0.04 8.83
0.06 3.73
1.75
0.68
0.40
0.01
100.00

6.69 9.64 1.36 0.40
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Song AWAC (N 13.89545- E 109.27906)
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Hinh 1. B§ cao song trong thoi ky do dac
tir ngay 17/4/2016 dén 24/4/2016.

Trong d6 phan dia hinh dugc do dac bd sung
trén toan vinh Nhon Ly (hinh 3), véi vung phia
nam cia bai bién Nhon Ly dugc do chi tiét véi
mét d6 trung binh 1 diém do sau/20m (hinh 4).
S6 liéu do dac duoc thuc hién tir d6 sdu -3m dén
-20m nham phuc vu rap ndi va déng bd véi ban
d6 khao sat dia hinh ty 1& 1/500 dugc Cong ty CP

Do cao song

Il Above 0.92
[ ] 074-002
] 056-074
I 038-056
10 %, [ ] Below 038

Hinh 2. Hoa song trong thoi ky do dac
tir ngay 17/4/2016 dén 24/4/2016.

tr vin XDCN va Do thi Viét Nam do dac nam
2015 [7], cac manh ban dd hai db tai khu vuc
nay cling dugc st dung dé phuc vu nghién ctru.
Céc s6 liéu dja hinh nay sau do duoc quy chuén
vé hé cao do Quéc gia dé xdy dung mién tinh
cho mo hinh thity dong luc.

Hinh 3. Cac tuyén do dia hinh khu vic vinh Nhon Ly, Binh Binh (thang 4/2016).
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Hinh 4. Mién tinh toan khu vuc nghién ctru.

3. Xay dung mo hinh toan

Dé o bude tranh tong thé vé ché do thuy
dong luc khu vuc vinh Nhon Ly, nghién cuu da
tién hanh st dung mé hinh thuy dong luc 2
chiéu MIKE 21FM véi hai mé dun HD va SW
do Vién Thuy luc Pan Mach xay dung dé tinh
toan ché do thuy dong luc cho ving nghién ciru.
Mo hinh MIKE 21FM 1a bd mé hinh c6 tinh 6n
dinh va d¢ tin cay cao da dugc st dung trong
nhiéu nghién ctru gan day [1, 4, 8]. Dua trén cac
nguén s6 liéu thu thap duoc, nghién curu da tién
hanh xay dyng mién tinh toan 2 chiéu cho khu
vuc vinh Nhon Ly.

- Mién tinh to4n

Mién tinh toan duoc xac dinh bao gdbm toan
vinh tir nti Hon Dung (x& Cat Tién) dén nti Cim
(xd Nhon Ly). Ludi phan tir hiru han duoc sir
dung dé roi rac héa mién tinh thanh 28278 phﬁn
tir voi 14492 (hinh 5a). Ludi tinh toan thay ddi
dugc xay dung theo muc d¢ min dén sao cho ¢6
thé phan anh tot nhat cac diéu kién xung quanh
khu vuc nghién ctru chi tiét. Ving ngoai khoi (d6
sau 20 - 30m) luai tinh toan co6 kich thude 100 -
300m, khu vire gan bo & do sau 10 - 20m c6 kich
thudc 6 ludi 1a 40 - 60m, khu v sat bd va ndm
trong vung nghién ctu duogc chia ¢ kich thudc

luéi tinh 13 7 - 20m nhdm thé hién chinh x4c nhat
dia hinh va cac dia vat (hinh 5b).

- Céc diéu kién ctia md hinh

+ S6 liéu song ngoai khoi nhan dugc tu )
liéu song tai phan tich toan ciu (ECMWF) duoc
stt dung dé lam bién dau vao cho mé hinh phia
bién Dong.

+ S6 liéu muc nude thiy triéu (thién vin) du
tinh duoc st dung 1am diéu kién bién muc nudc
cho mo hinh.

Dé khang dinh tinh ding dan cia mo hinh da
xdy dung, da tién hanh hiéu chinh mé hinh theo
chudi s6 liéu do dac. Sb liéu muc nuodc thuc do
trong thoi ky khao sat tir ngay 17/4/2016 dén ngay
24/4/2016 dugc sir dung dé hiéu chinh mé hinh.
Két qua hiéu chinh mé hinh trong thoi doan tir
ngay 17 dén 24 thang 4 nam 2016 dugc thé hién
trén hinh 6, két qua so sanh giita dudng qua trinh
muc nudce thue do va tinh toan cho théy cac gia tri
tinh toan va thuc do kha phit hop ca vé gia tri va
pha triéu. Sai s6 dinh pha I6n nhat 14 19cm, sai sb
qua trinh danh gia theo chi tiéu Nash vai murc do
phtt hop 13 85%. Qua d6 ta thay, bé mé hinh tinh
da xay dung 6n dinh va chinh x4c trong viéc md
phong cac qua trinh thiy dong luc khu vire nghién
clru va ¢ du tin cdy @& md phong cac kich ban
tinh toan tiép theo.
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------- Thue do

Tinh todn

Muc nuéc (m)

Thei gian

Hinh 5. So sanh gitra gia tri myc nudce tinh toan va thyc do tr ngay 17 - 24/4/2016.

4. Két qua md phéng DTB theo cac kich ban Kich ban hudng séng Pong Béc
. . . , Két qua tinh toan cho thay dong tach bd xuat
Xay dimg kichban tinh todn = = hign § 64 3 khu vure, (hinh § -10), Céc dong tach
q Caf} cu tren cac ‘Aphafl t}Ch vé dicu kién ve b ndy co6 van toc dao dong trong khoang tir 30 -
thuy hai van (thuy triéu va song) khu vye nghién 60cm/s, chiéu rong nim trong khoang 20m,
ctru, khu vuc vinh Nhon Ly 1a khu vy vinh hep, hudng ra ngoai khoi 40 - 20m.

khong c6 sy gia nhp cua cac song/su01 hay su
c6 mit cua cac lach triéu nén su bién thién muc
nude theo khong gian khong dang ké, do vay ché
d6 thuy dong luc tai khu vuc vinh Nhon Ly chiu
anh huong chii yéu ctia song va thuy triéu nén
cac s6 liéu song va thuy triéu duoc dua vao lam
bién cho mé hinh dé tinh toan cac kich ban.

Cac kich ban tinh toan nhim xéc dinh su
c6/khong xudt hién DTB dya trén cac kich ban
vé song (hudng séng, do cao song), va do trong
khu vuc nghién ctru khéng cé cac tai li€u quan
trac dai han nén s& str dung song ngoai khoi tai
bién cua mién tinh da xay dung o trén tai toa do
13.875°, 109.625° trich xuét tir co so dit liéu
song tai phan tich toan cau (ECMWF) dé tinh
toan ché do song cho ving nghién ctru. Theo sb
lidu théng ké vé song (1979 - 2015) cac hudng
song chinh tdc dong dén khu vuc nghién ctru
gdm cé: song Pong Bic (NE - 25.65%), song
bong (E - 32.26%) va song Pong Nam (SE -
21.32%), song Béc (N - 2.7%). Dé cao song tai
bién duoc 1ay theo kich ban bét loi (Hs = 2m).

Nham chi tiét hoa két qua tinh toan, khu vuc
phia nam bai bién Nhon Ly véi bai tim kéo dai =
2.5km duoc chia lam 3 khu vuc tir Bic xudng Hinh 7. Truong dong chay sat b, ving I
Nam (I, II, IIT) nhu hinh 7. theo song hudéng Bong Bac.

H1nh 6. Phan L ving phan tich DTB khu phla nam
bai bién Nhon Ly, Binh Dinh.
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Hinh 8. Truong dong chay sat bo, vung II
theo song hudong Dong Bac.

Dong tach bo

Mz Ieme wemW B0 WA

Hinh 9. Truong dong chay sat bo, vung 111
theo song hudong Dong Bac.

Kich ban séng huéng Pong

Déng tachbas

b)

Hinh 10. Truong dong chay sat bo
khu vuc phia nam bai bien Nhon Ly
theo song hudong Dong.

béi véi huéng séng Pong, tai khu vuc I
(hinh 11a) hinh thanh nhiing xo0dy cuc bd co
hudng dong chay di 1én phia Bac véi van tdc
khoang 32cm/s va tu d6 hinh thanh hai DTB c6
van toc khoang 28cm/s, d6 rong mdi DTB
khoang 25m, hudng ra khoi khoang 80m.

Tai khu vuc II, dong chay kha nho, chi
khoang 12 - 20cm/s va DTB hinh thanh khong 1o
rét, DTB ¢6 van tdc khoang 10cm/s d§ rdng
khoang 25m (hinh 11b).

Dong chay tai khu vue I ¢6 gia tri rat nho
chi khoang 7 - 10cm/s tuy nhién lai c6 ba DTB
¢6 van toc khoang 10 -12 cm/s, d6 rong DTB
khoang 20m (hinh 11c).

Kich ban séng hudéng BPéng Nam

109269 109270 109271 108272 109273 109274 109275 109276 109277 9278 109278 109280

a)
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Hinh 11. Truong dong chay sat bo khu vyc phia nam
bai bién Nhon Ly theo song hudéng Dong Nam.

Dong chay tai Khu vuc I theo hudng song
bong Nam la kha nho, khoang 12cm/s, hudng
dong chay tir Nam 1én Bic va khong hinh thanh
DTB (hinh 12a).

Dong chay tai Khu vuc II theo hudng song
bong Nam la kha nho, khoang 10cm/s, hudng
dong chay tir Nam 1én Béc va khong hinh thanh
DTB (hinh 12b).

Tai Khu vuc III, dong chay sat bd rat nho,
chi hinh thanh DTB v&i véan tdc rit nho khoang
10cm/s ¢6 hudng tir Nam 1én Béc (hinh 12c).

Kich béan séng huéng Béc

EE I &

¢)

Hinh 12. Truong dong chay sat bo khu vuc phia nam
bai bién Nhon Ly theo song hudng Bac.

Trong trudng hop song co huéng Bic, tai
Khu vuc 1 hinh thanh dong chay ven bo kha
manh vé6i tbc do dong chay khoang 40 - 70cm/s
¢6 hudng tir Bic xudng Nam tuy nhién khong
hinh thanh DTB (hinh 13a).

Tai Khu vuc II, dong chay nhin chung van
huéng tir Bic xudng Nam véi tbc d6 khoang 32
cm/s va hinh thanh DTB véi van toc khoang
20cm/s, d6 rong DTB khoang 40m (hinh 13b).

Tai Khu vyc I xuat hién dong chay ven bo
tir mom nai Cam chay vao phia trong bai tim,
dong chay nay gip dong chay tir phia Bic di
xudng tao ra dong chay hudng ra khoi v6i véan
téc dong chay khoang 40cm/s (hinh 13c).

Két qua tinh toan cho thiy, DTB tai Khu
vuc phia nam bii bién Nhon Ly chii yéu hinh
thanh theo hudng song Pong Bic va hudng
song Dong tai ca 3 khu vuc, va tai Khu vyc 11
trong c6 dong tach bo voi ca 4 hudng song
(N, NE, E, SE).
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BAN DO V| TRi DONG TACH BJ
KHU DU LICH BIEN NHON LY - CAT TIEN, THANH PHG QUY NHON - BINH BINH

Thén Hung Ludng

B Hoton 85 UTM 40

Hinh 13. Ban d9 vi tri dong téch by
khu vyc phia nam bai bién Nhon Ly, Binh Dinh.

Téng hop cac két qua danh gia vé kha ning
xut hién DTB ¢6 tiém ning gy nguy hiém dén
ngudi tim bién tai khu vuc phia nam béi bién
Nhon Ly dugc trinh bay trong ban d6 vi tri
dong tach bo (hinh 14), trong d6 khu vuc co
mau dé 1a khu vuc c6 kha nang xuét hién 16n
v6i dong chdy manh, con khu vyc mau vang la
khu vyc it c6 kha nang xuat hién hon va néu
xudt hién DTB thi van tdc dong chay chi
khoang 10 - 15cm/s.

5. Két luan

Két qua tinh toan cho thiy kha ning sir dung
md hinh MIKE 21FM véi hai mé6 dun HD va
SW da mo phong chi tiét vé sy hinh thanh dong
tach bo tai khu vuc bii bién phia nam bai bién
Nhon Ly, Binh Dinh. M6 hinh di cho thay
nhitng khu vuc c6 thé xuat hién dong tach b,
cuong do va hudéng dong tach bo mot cach truc
quan, c6 tinh khoa hoc.

Nghién ctru di Gng dung mé hinh toan dé
mo phong lai su hinh thanh dong tach bo theo 4
kich ban véi cac ché do song khac nhau tai khu
vire phia nam bai bién Nhon Ly, Binh Dinh. Ung
v6i mdi ché do song khac nhau thi su hinh thanh
dong tach bo khac nhau. Trong d6 song hudng

Déng Béc va Dong xuit hién nhiéu dong tach b
hon séng hudéng Dong Nam va Bic.

Dua trén két qua mo phong bang mé hinh
toan theo cac kich ban khac nhau, nghién ctru da
tién hanh thanh 1ap ban do vi tri dong tach bd
cho khu vuc phia nam bai bién Nhon Ly. Ban d6
nay c¢6 y nghia quan trong dé cac nha quan ly
xdy dung mang ludi canh bao va phong chdng
tai nan trong cong tac ciru hd cliru nan trén khu
vuc bai tdm.
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Simulate the Rip Currents in the South Coast of Nhon Ly,
Binh Dinh Using Hydrodynamic Models
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Abstract: Rip currents, the powerful water currents that move directly away from the shore (flows
out at a right angle to the beach), are considered as one of the leading hazardous at beachs in Vietnam
and in the word. It is responsible for the huge number of deaths from drowning every year. Currently,
various approaches are applied to simulate and predict the rip currents. This study aims to employ
MIKE 21FM hydrodynamic models to simulate and predict the rip currents as well as to develop the
warning layout for the south coast of Nhon Ly, Quy Nhon, Binh Dinh.

Keywords: Rip current, MIKE 21FM, Nhon Ly.



