TAPCHi  ISSN: 1859-316X, e-ISSN: 3093-3161

KHOA HOC CONG NGHE HANG HAI

-JOURNAL OF MARINE SCIENCE AND TECHNOLOGY-

An toan, moéi triedng va phat trién hang hai bén virng

PAC PIEM TRUONG DONG CHAY TRONG MUA GIO TAY NAM
MOT SO BAI CAT KHU VUC QUAN PAO CAT BA
CHARACTERISTICS OF HYDRODYNAMIC CURRENT FIELDS DURING THE
SOUTHWEST MONSOON SEASON AT SELECTED SANDY BEACHES IN THE
CAT BA ARCHIPELAGO
PO VAN CUONG"", TRAN ANH TU2, VU CONG HU'U?, TRAN TUNG DUONG?
'Khoa Hang hai, Truwong Pai hoc Hang hdi Viét Nam
’Vien Khoa hoc Cong nghé Néng lwong va Moéi trwong (VAST)
3Phong thi nghiém trong diém Quéc gia vé dong e hoc séng bién, Vién Khoa hoc Thity loi
Viet Nam
*Email lién hé: dovancuong@vimaru.edu.vn
DOI: https://doi.org/10.65154/jmst.782

Tém tit to as strong seaward flows, are narrow channels

Qudn ddo Cdt Ba thuée thanh phé Hai Phong, ¢6 of concentrated water moving offshore. With their
khodng 100 bdi cit mang tiém ndng Ién cho du morphology and velocities exceeding 0.5m/s, rip
lich bién va nghi dudng. Ché &6 dong lwc ciia cde currents can pull swimmers more than 150m
seaward within just one minute. This study applied

the MIKE 21 model to assess the characteristics
of current fields at Cat Co I, Cat Co Il1, and Tung
Thu beaches in the Cat Ba Archipelago. During

bai nay kha phuee tap, ddc biét la cac truong dong
chay. Dong chay tach bo (rip current) hay con goi
la dong chay xiét tao thanh cdc kénh hep ¢é hudng

ra khoi. V&i hinh théi va van téc 1én hon 0,5m/s,

dong chay xiét c6 thé kéo nguoi dang tém trén bai the Southwest monsoon season, rip currents and

bidn ra khoi hon 150m chi trong 1 phit. Bai bdo nearshore eddies were generally absent under

ndy da sit dung mé hinh MIKE21 dé danh gid déc spring tide conditions. However, due to the
diém trieong dong chay ciia cdc bai Cat Co I, Cdt specific coastal morphology, strong alongshore
Co 1 va bai Ting Thu thuéc quan dio Cdt Bd. currents were observed at the northern and

Vio mia gié Tdy Nam, khu vwc cic bai nghién southern flanks of the beaches. Under extreme
cilu thuong khéngxuét hién dong chdyxiét va che weather events, rip currents with velocities
greater than 50cm/s are likely to develop at Cat

Co I, Cat Co III, and Tung Thu beaches. Such
occurrences pose serious hazards to swimmers

xody ven bo trong cdc pha triéu ciia ky triéu
cwong. Tuy nhién, do ddc trung hinh thai bo bién
nén hai phia Bdc va Nam bdi ¢6 dong chay xiét
doc bo cé thé dat the d6 lon. Vo nhing lic thoi and contribute to beach instability by accelerating
tiét cuc doan cac bai Cat Co I, Cat Co III va bai
Ting Thu c6 tiém ndng xudt hién dong chay xiét Keywords: Current, sandy beaches, Cat Ba,
(vdn toc dong chay trén 50cm/s). Hién twong nay speed, southwest monsoon season.

€ gdy nguy hiém cho khdach tdam bién va mdt cdn

shoreline erosion.

1. Pit van dé

Quén déo Cat Ba-thudc dia phan thanh phd Hai
Phong-hinh thanh tr khu vye nai da voi bi phong héa
karst manh trong giai doan luc dia, sau d6 bi bién tién
cudi cung sau ky bang ha 1am ngap. Khu vyc nay hién
c6 gia tri cao vé phat trién kinh té - x4 hoi, dic biét ndi
bét v6i tiém nang du lich da dang nho canh quan thién
potential for marine tourism and recreation. The nhién dic séc. Theo cac nghién ctru [1, 2, 3, 4], toan
hydrodynamic  regime of these beaches is quan dao ghi nhan khoang 100 bai cat khac nhau.
relatively complex, particularly with respect to

bang bdi do gép phan x6éi 16 bii.

Tir khéa: Dong chay, bdi cat, Cdt Ba, toc do, mia
gio Tay Nam.

Abstract

The Cat Ba Archipelago, located in Hai Phong
City, encompasses 100 sandy beaches with high

Co ché dong luc tai cac bii nay twong d6i phirc tap,
coastal current fields. Rip currents, also referred trong d6 cac hé théng dong chdy déng vai trod chi phéi

chinh. Dong chay ven bd gom hai thanh phan co ban:
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Dong chay ngang bo va dong chay doc bo. Thanh
phan ngang b dugc tao boi dong nude hudng vao b
do song tac dong va dong bu trir chay nguoc hudng
truyén soéng ra ngoai khoi [5].

Mot hién tugng dang chu y 1a dong chay tach bo
(rip current), hay con goi 1a dong chay xiét [6], thuong
hinh thanh céc dai hep c6 hudng ra bién. Dong chay
nay xuat hién trong ving séng do, 1a két qua cua qua
trinh cudng buc ngang gitia cdc dong chay song song
doc bo, c6 chiéu rong khoang 15-30 (m) va van tdc
dao dong tir 0,5 - 2,5 (m/s). Véi dic tinh van tbc manh
va tap trung nhu vay, dong chay xiét c6 kha ning cudn
tr6i ngudi tim ra xa bd hon 150m chi trong vong mot
phut [7].

Trong nghién ctru nay, nhom tac gia da ap dung
mo hinh MIKE 21 dé phén tich va danh gia dic trung
truong dong chay tai ba khu vuc tiéu biéu cua quan
dao Cat Ba, bao gém cac bai Cat Co I, Cat Co I1I va
Tung Thu (Hinh 1).

Hinh 1. So d6 cdc khu vwe nghién civu

2. Tai liéu va phwong phap
2.1. Tai liéu

Dir lidu vé do siu va duong bo: sir dung ludi cép [
(toan cau/str dung hang s6 diéu hoa thuy triéu cho bién
long ciia md hinh) dé tinh toan cho toan Bién Déong;
ludi cap 11 tinh cho vinh Béc B (s6 hoa tir ban d6 dia
hinh UTM ty 1¢ 1:50.000 do Cuc Do dac va Ban dd
Viét Nam phat hanh. Pay 1a cac ban d6 dugc cong bd
trong nhimg nim gan day, sir dung hé toa d6 qubc gia
VN-2000. Cac ban d6 nay sau khi quét vao may tinh
da duge s6 hoa va bién tap bang phan mém Maplnfo.);
ludi cép 11T chi tiét hon dugc 4p dung cho cac bai (sau
khi truong d¢ da duoc ndi suy). Bén canh d6, thong
tin vé d6 sau tai khu vuc nghién ctru duge bd sung va
cap nhat tir cac két qua do dac gan day ciia mot s6 dé
tai va dy 4n da trién khai tai vung nay [4].

An toan, méi trwong va phat trién hang hai bén virng

Dit liéu khi tugng - thity vin bao gom gid, ap suat
khi quyén, song va myc nudc dugc thu thdp tai tram
Hon Déu trong giai doan 1980-2022. Luu lugng cac
clra song (trong md hinh MIKE HD) dugc trich xuat
tir két qua ctia mo hinh MIKE 11 tinh toan luu luong
cho cac mang lu6i song Hong, song Thai Binh.

2.2. Phwong phap

a) Phuong phap tinh toan truong thuy dong luc
dong chay va muc nuoc:

Phuong trinh lién tuc [8]:

on, o) o) _ <1>
ot X oy
h(x, y,t) = H(X, y) +77(X, y,t) 2

Trong d6: H biéu thi do sau tinh; 7 1a cao d6 muc
nude; u,v 1a cac thanh phan van tdc trung binh theo
chiéu sau; ¢ thé hién ngudn hodc dong bd sung nude
tir mua, song hodc céac yéu t6 khac.

Phuong trinh dong luong [8]:

o ﬁ, NG
%—u+6h—u+M:fghﬂ+fhvfi+g(hvlﬂ]+i hvl[lu +fo+l(a§—“+o—“)
a X oy ox p X ox) oy ) p p ox oy
ohv ahuv  ohv? 2 Ty 0 vy o ov) 7y 1,65, & (4)
— +—:fghl—fhu—ﬂ+7(hv‘7J+7(hv‘7]+7‘+7(—y‘+—w)
a - ox ooy o poxl o)yl ) popx Oy

Trong d6: g 1a gia tdc trong truong; 14 tham sb
Coriolis; p la mat do nuée; 7 = (z,,, Thy ) lating suét
day; 7" = (z,’,7,) la tmg sut gio mat. v, la do
nhét rdi ngang hiéu dung; S = Esij 1a g suat birc
xa song tr mo-dun SW; V.S 1a Iyc song - dong chay
gay muc nudc dang va va gradient tao dong rip.

b) Luc gdy dong chay xiét ven bo (Rip Current):

Dong chay xiét 1a két qua cua chénh léch myc nuée
(setup gradient) dugc tao boi gradient img suat birc xa
song. Theo Longuet-Higgins & Stewart [9, 10]:

Bo; By _ | Mo ()
ox oy X

Muc nude dang do song (meu,) 6 thé xap xi theo

[11]:

1 % O0S
an - Py (6)
setup (X) pgh(X) L x X

Trong d6: p biéu thi khdi lugng riéng ciia nudc
bién; S. 1a thanh phan tng sudt birc xa séng theo
hudng x; Sy, thé hién thanh phin tng suét birc xa song
chéo giita hai phuong x va y; g 14 gia tdc trong truong;
h 14 d9 séu trung binh cua cét nudc; x, dugce hiéu 1a vi
tri noi song bat dau do.
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27208

Cat Co 1

Cat Co 3

Sammety [n]

Undefed V:

Hinh 2. So dé lwdi tinh ciia mé hinh

3. Két qua va thio luin
3.1. Trién khai mé hinh
a) Xdy dung ludi tinh cho mé hinh:

Viéc md phong trudng dong chay yéu cau dir lidu
dia hinh c6 d6 chinh xé4c cao, dong thdi mién tinh
toan va ludi tinh can dat do phan giai du chi tiét.
Trong nghién ciru ndy, mién tinh duoc thiét 1ap bang
cac ludi phi cdu trac (chiéu dai cua canh mat luéi
bién dbi trong khoang 3-10 m) c6 mat d6 cao (3.690
nut tai bai Cat Co I; 2.854 nut tai bai Cat Co III; va
2.875 nut tai bai Tung Thu), dugc minh hoa cu thé
trong Hinh 2.

b) Thiét lgp cdc diéu kién bién, diéu kién ban dau:

Céc diéu kién bién cia mé hinh bao gdm hai loai,
tuong tmg cho MIKE 11 va MIKE 21. Béi vi md
hinh MIKE 21, bién muc nude duge thiét lap dua trén
céc hang sb diéu hoa thu duoc tir két qua mo phong
thiy tridu toan cau.
¢) Hiéu chinh va kiém chimg mé hinh:

Viéc hi¢u chinh va danh gia d¢ chinh xac cia mo
hinh dong chay di voi khu vure nghién ciru 13 budc
can thiét. Trong qua trinh hiéu chinh c4c tham sd, két
qua md phong duoc so sanh v6i sb liéu quan tric
nhim xac dinh mirc d6 sai khac giita tinh toan va
thuc té, qua do diéu chinh lai dir liéu dau vao va
thong s6 mo hinh dé tdi wu hod qua trinh tinh toan,
ddng thoi giam sai s6 xudng mirc thip nhat c6 thé.
béi vé6i khu vuc nghién ctru, cong tac kiém dinh va
hiéu chinh mé hinh dwgc thyc hién bang cach so sanh
muc nudc tinh toan tai tram Hon DAu véi gié tri trong
bang thuy tridu cling nhu s6 lidu quan tric thuc té.
Két qua sau lan hiéu chinh cudi cing cho thiy su
tuong dong twong d6i tot gitta muc nudc mod phong
va quan tréc, ca vé pha 1an bién d6 dao dong muc
nude. Sai sé binh phuong trung binh gitta muc nudc
tinh todn va quan tric dat gia tri RMSE = 0,19m.

3.2. Dic diém trwong dong chdiy
a) Khu vuc bai Cat Co I:

Két qua mo phong cho thay, trong mua gié Tay
Nam (tir thang 6 dén 9 thang), ché d6 dong chay tai
khu vuc bii bién Cat Co I chiu chi phdi cha yéu boi
dao dong muc nudc tridu theo cac pha va ky tridu,
cung véi dac diém dia hinh bo. Trudng dong chay tai
khu vyc nay dugc hinh thanh dudi tic dong két hop
ctia hai yéu té chinh 1a sy thay d6i muc nudc tridu va
hinh dang dudng bd. Ngoai ra, két qua mé hinh ciing
cho thdy trong cac pha tridu thong thuong, khu vuc
bai Cat Co I ciia dao Cat Ba khong ghi nhan su xut
hién cua dong chay hudng ra khoi (rip current). Khi
xay ra dinh tridu cudong ddng thoi véi gié bio, su két
hop gitta song manh va myuc nudc cao da tao nén dong
ven bd ¢6 cudng d6 16n hon tai phan giira bai (Hinh
3), véi van tde co thé dat khoang 0,6m/s. O khu vuc
phia Nam cubi bii, dong chay xiét ven bd c6 thé dat
tdc do toi 0,85m/s. Trong pha tridu 1én, dong chay xiét
cling xut hién & phan cudi bai (phia Nam) véi van toc
khoang 0,45m/s.

Bai bién Cét Co 1

Beiow 002
Undefined Vah

Hinh 3. Dong chay xiét tai thoi diém triéu dang rit,

thoi dogn dinh triéu cwong

Khi xdy ra dinh triéu cuong két hop véi gié mua
manh, dong chay xiét xuét hién v6i van tde 16n, c6 thé
dat khoang 0,5m/s tai khu vuc phia Nam cua bai (Hinh
4). Trong cac pha tridu 1én, hién tuong nay tiép tuc
hinh thanh véi tbe d6 dong chay khoang 0,4 m/s.
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_Baibién Cat Co 1

Hinh 4. Dong chdy xiét tai thoi diém triéu dang lén,
thoi dogn tridu cwong, gié bio

b) Khu vuee bai Cat Co 11lI:

O khu vy giita bai, dong chay doc bo ¢6 xu hudng
manh va chi yéu huéng xubng phia Nam. Nguoc lai,
tai hai dau phia Bic va phia Nam cua béi, dong chay
lai chuyén hudng, hoi tu vé khu vuc trung tam. biéu
nay cho thay khu vuc giira bai c¢6 kha niang thudng
xuyén xut hién dong chay xiét. Ngoai ra, két qua mo
phong (Hinh 5) ciing cho thdy ving ven bd bii bién
Cat Co III thugc dao Cat Ba hiém khi xuat hién dong
chay c6 hudng tir bo ra khoi trong cac pha triéu.

deal

207208 03
Current speed [mis]

207204 &
A\
: \C‘o L
207202 o

o
o ¢
** NS

207200
207198
20719
Below 0,000

Undefined Val
207188
20718

207184

1070545 1070 1070560 1070565 1070570 1070575

£/102019 140000 Time Step 350 of 3783

Hinh 5. Dong chay xiét tai théi diém triéu dang lén,
thoi doan dinh triéu cwong

Trong giai doan dau cua ky triéu cudng, cudng do
dong chay con nho va chua xuat hién dong chay xiét.
Khi dat dén dinh triéu cuong, truong dong chay bét
du hinh thanh dong tich bd véi van tée khoang
0,14m/s. O thoi ky dinh tridu cuong két hop cung gid
bao, sy tdc dong déng thoi cua song manh va myc
nudc cao tao nén dong ven bo c6 cuong do 1on, tap
trung chu yéu tai khu vuc giita bai. Tai phia Béc bii,
dong chay xiét ven bo c6 thé dat van tc t6i da khoang
0,87 m/s. Trong khi d6, & khu vyc tir giita bii d¢én phan
cubi phia Nam, dong chay xiét xuit hién trong pha
tridu 1én v6i tde do khoang 0,65m/s.

An toan, méi trwong va phat trién hang hai bén virng

Khi dinh triéu cuong tring véi thoi ky gié mua
manh, dong chay xiét hinh thanh véi van tde 16n, dat
khoang 0,75m/s tai khu vuc gitta va phia Béc cua bai
(Hinh 6). Trong cac pha triéu Ién, hién twong nay tiép
tuc xuat hién voi tdc do dong chay co thé dat téi
0,45m/s.

foea) =
03

207208
© Current speed [mis]

— B Avove 112
207208 i) Sy el
Ca : =8
s 2 \ 088-096
s \
PR ] oso-o088

207200 S A B osz-072
207108
207190

207194

(] undefined vaiu

Hinh 6. Dong chdy xiét tai thoi diém triéu dinh triéu,

thoi doan triéu cwong, gio bio

¢) Khu vuc bai Tung Thu:

Két qua md phong cho thay rang, trong thoi ky
chiu anh huong cua gié Tay Nam, ché do dong chay
tai khu vuc bai bién Tung Thu thudc ddo Cat Ba chu
yéu chiu tac dong cia dao dong myuc nudc triéu theo
cac pha, ky triéu va dic diém dia hinh bo. Trudng
dong chay tai khu vuc ndy duge hinh thanh chi yéu
duéi anh hudng cia hai yéu t6 chinh 1a sy thay déi
muc nude tridu va hinh thai duong bd. Ngoai ra, két
qua tinh toan ciing cho thay khu vuc ven b bii bién
Tung Thu khong ghi nhan sy xuét hién cta dong chay
huéng tir bo ra khoi trong cac pha triéu.

1de0)
207308

207308
207308
207302
207300
207208
207206
207294

207202

[

Current speed [m's]

207290

207288

20.7286

1070380 1070385 1070390 1070395 107.0400

1070405 [_] Undefined Valu

51172019 14:00.00 Time Step 374 of 3783.

Hinh 7. Dong chay xiét tai thoi diém triéu dang rit,
thoi dinh triéu cwong
Trong giai doan giita cta pha tridu cudng, khi dat
dinh tridu két hop voi gié mua manh, dong chay ven
bo xuét hién voi cuong do 16n hon, tap trung chi yéu
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& khu vuc phia Bic ctia bai (Hinh 7) va c¢6 thé dat van
téc khoang 0,3m/s. O thoi diém dinh tridu cuong di
kém gi6 mua manh, dong chay xiét hinh thanh vdi toc
do cao, dat t6i 0,5m/s tai vung phia Bic cua béi (Hinh
8), ddng thoi xuat hién dong chay xiét thir cip co van
téc khoang 0,4m/s.

(deg]
207308

o
1o
oron] e

o
207304
T
"
s
-

207204

207292
—>
l 02
20729 "
Current speed [m/s]

207288 1 Above 0.225
M 0.200-0.225
|

207206 y 0.175-0.200

= 0.150-0.175
0.125-0.150
207284 i [ 0.100-0.125
[ 0.075 - 0.100
207282 I 0050-0.075
I 0.025 - 0.050
207280 I 0.000-0.025
Below 0.000
Undefined Valu

1070380 1070385 1070390 107.0395 1070400 107.0405

7/42019 14:00.00 Time Step 1670 of 3783
Hinh 8. Dong chdy xiét tai thoi diém triéu dang rit,
thoi doan triéu cwong, gié mia manh

4. Két luan

Trong mua gié Tay Nam, khu vuc bii tim nhin
chung khong ghi nhan sy xuét hién cta dong chay xiét
hay céc xody ven bo trong céac pha triéu thudc ky triéu
cuong. Tuy nhién, do dac diém hinh thai dia hinh b&
bién, tai hai du Bic va Nam cta bai van c6 thé hinh
thanh cac dong chay xiét doc bo v6i vén tde twong ddi
lon. Khi x4y ra cac diéu kién thoi tiét cuc doan, cac
bai Cat Co I, Cat Co 11T va Tung Thu c6 kha ning xuét
hién dong chay xiét v&i van toc trén 50cm/s. Hién
tuong nay khong chi tiém 4n nguy hiém ddi véi du
khach tim bién ma con gop phan thuc ddy qua trinh
x6i 16, 1am mét can bang béi.
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