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Tém tat: Bai bao trinh bay phuwong phép quan tric hién dai cac truong thuy dong luc trén
mat bién va bo sb liéu hiém c6 da thu nhan dugc tai khu vuc bién tir Hai Phong t6i Thai
Binh trong giai doan trude va khi bao Yagi di vao vinh Bic Bo bang hé théng radar di dong
tan s6 cao. Cac s lidu quan tric muc nudc, song va dong chay dugc trinh bay va phan tich
bién dong theo khong gian va thoi gian. Tir 6 liéu quan trac muc nude tir tram hai vin Hon
Dau cho thay giai doan khi bdo Yagi d6 bo da gay nude dang va rat 1on nhat twong g 1a
124 cm va 84 cm. Cac quan tric radar voi d phan giai khong gian va thoi gian cao cho thay
d6 cao song co nghia giai doan béo tac dong truc tiép t6i bo blen c6 thé dat xp xi 3 m va
bién dong 16n theo do sau. Bao da lam d6i huéng dong chay vé huéng dong nam thay vi
hudng tdy nam nhu giai doan trude dé do tac dong cia gid ¢ phia trai dudong di cta bao.

Twr khéa: Bdo Yagi; Radar bién; D6 cao song; Dong chay mat bién.

1. M& dau

Hién nay, ¢ Viét Nam, cac tram quan trac song va dong chay van con chua thyc sy phu
khip v&i cong nghé hién dai. Doc bo bién Viét Nam c6 17 tram hai van quan | trac cac yéu tb
song, muc nude va cac yéu tb khi tugng trong d6 song dugc quan tric bang mat nén do chinh
xac chua thuc sy dam bao. Bén canh do, viéc quan tric tai cac tram nay kha han ché trong
cac diéu kién ban dém ciing nhu ¢ khoang cach gitra cac tram 16n hay thoi gian gitra cac obs
con kha xa (6h). Viéc quan trac profile dong chay va song trén mat bién duoc thyc hién chi
yéu trong cac nghién ctru 1a tir cac tram do ¢ dinh voi cac thiét bi thiét lap theo diém nhu
cac may AWAC hoic may ADCP. Bang viéc tmg dung hé thong radar bién thu duge cac sd
liéu song va dong chay trén dién rong voi do phén giai cao ca vé khong gian va thoi gian.

Radar d duoc sir dung nghién ctru khoa hoc bién tir nhimg nim 1977 véi su ra doi ctia
hé thong radar tan sb cao CODAR (COastal raDAR) va sau d6 la hé théng WERA (WEllen
Radar) nim 1980 [1]. Sau gan 50 nam phat trién va sir dung, cac hé théng radar bién nay da
duogc st dung phd bién dé quan tric song va dong chay mat bién [2], phuc vu cho giam sat
bién ven bd va cac hoat dong hang hai [3], quan tric lan truyén dau [4] hodc cc chat 6 nhidém
[5, 6], cac hoat dong tim kiém ctru hd ctru nan [7] hodc cac nghién ciru vé su phén tan cia
cac au trung hodc du bao su di chuyén cia cac quan thé sinh vat [8, 9].
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Nam 2011, tai Viét Nam da duoc dau tu 3 tram radar bién cua hang CODAR tai Hon
Déu, Nghi Xuan va Dbng Héi, hoat dong ¢ tan s 4,65 MHz [10]. Cac s6 liéu da gop phan
lam sang t6 thém nhiéu co che vé dong chay khu vuc vinh Bic B6 ciing nhu xdy dung nén
mot co s dit liéu radar bién rat c6 gia tri [10, 11] Mac du vay, do cac tram ¢b dinh nén ving
do cua cac radar nay ciing c¢b dinh va chi yéu cung cip s lidu xa bo v6i d6 phan giai con
kha thé véi do phan giai khong gian (5,8 km) va thoi gian (01 h). Nam 2019, trong khuén
khé du an FIRST cua B Khoa hoc va Cong ngh¢, Trung tdm Dong lyc hoc Thuy khi Moi
truong, Truong DH Khoa hoc Ty nhién da dugc dau tu mot hé théng radar di dong cua
WERA ¢6 kha ning do dac tai cac ving bién linh hoat theo nhu cau véi d6 phan giai cao hon
[12].

Mac du kha phong pht vé cac phuong phap do dac truc tiép va gian tiép nhung viéc quan
trac cac yéu tb khi tuong - hai van trong bdo hodc gio mua manh luén gap nhiéu khé khin do
tac dong cua bio rat 16n t6i cac hé thong quan tric. Bio gay kho khin trong viéc quan tric
trén bién do séng 16n va dong chay manh. Cac tau quan trac thudng khong thé trién khai trén
bién dé dam bao an toan cho cac ‘nha khoa hoc cling nhu tai san. Viéc quan trac bang vé tinh
thuong gap kho khan khi quan tric voi budc song phé kién do may che phi dién rong va day.
Quan tric bang mat trong bio 13 viéc 1am rat kho va nguy hiém do dleu kién gi6 to, mua 16n
va do chinh xac cung khong cao do bién dong rat manh. Cac quan trac tir cac tram radar bién
lap dit trén bo ¢6 thé coi 1a giai phap hién dai va gop phan cung cap so lidu trong cac diéu
kién cuc tri nhu vady. Chinh vi thé, cac sb liéu khi tugng - hai van trong cac con bao tai Viét
Nam rat hiém va han ché vé phan b theo khong gian va thoi gian.

Con béo sb 3 (bdo Yagi) dugc danh gia 1a con bio manh nhit trong vong 30 nim qua
trén khu vyc Bién DPong, gay thiét hai 16n cho cac ving lanh tho trén duong di (Hinh 1a). Tai
Viét Nam, bao Yagi dd bo vao khu vuc tir Hai Phong té1 Quang Ninh véi cuong do cép 12-
13 vé6i gi6 manh va song 16n 1am chim nhiéu loai tau thuyén, gay d6 duong dién va vién
thong, gy x0i 16 bo bién... gy thiét hai udc tinh 1én dén hang chuc nghin ty ddng. C6 thé
n6i, day 1a mot trong nhitng con bio gay thiét hai 1on nhat cho nude ta vi pham vi anh hudong
rat 16n. Bao Yagi di vao Vinh Bac B tir rang sang ngay 07/9/2024 va d6 bo vao dét lién vao
khoang 13h cung ngay. Trén anh méy vé tinh lac 8h sang ngay 07/9/2024 (Hinh 1b), c6 thé
thdy ddy la thoi gian tim bdo nam giita Vinh Bac Bo voi ving gi6 cuc dai tac dong téi khu
vie Quang Ninh - Hai Phong. Pay ciing 1a giai doan bién dong do gio da thoi du lau ké tir
khi bao di qua dao Hai Nam gay nén song 16n tac dong tryc tiép vao bo.
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Hinh 1. (a) Dudng di cua bio s6 3 (Yagi) [13]; (b) Hinh anh may vé tinh luc 8h ngay 07/9/2024.

Nghién ctru nay trinh bay nhiing quan tric myc nudc, song bién va dong chay mat bién
trong giai doan trudc va khi bao Yagi do bg vao khu vuc Vinh Bac B, day 1a thoi diém tac
dong rat manh t61 khu vuc bién ven bo phia tdy bac Vinh Bac Bg. Cac so li¢u muc nude dugce
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thu thap tir tram hai van Hon Dau dé danh gia nudc dang/rat khu vuc ven bién Hai Phong.
Céc sb liéu do cao séng va dong chay mit bién dugc quan tric tir hé thdng radar tan sd cao
duoc trién khai tai khu vuc Dd Son - Hai Phong (tram vinO1) va tai khu vyc huyén Tién Hai
- Thai Binh (tram vin02) trong khudn khé dy 4 an VinlF.2023.DA151. Day la nhiing s6 lidu
dugc phu dién rong voi do phan giai cao ca vé khong gian va thoi _gian. Vung bao phu dir
lidu c6 thé t6i 40 km xa bd. Uu diém cua hé théng nay 13 c6 thé trién khai do dac trong cac
diéu kién cuc tri nhu bdo hay gi6 mia manh do day Ia hé théng duoc trlen khai trén dat lién
va tu van hanh do dac vdi su theo doi tir xa cua cac chuyén gia. Cac s6 liéu nay 20p phan
danh gia tac dong cua bao va mdi twong tac song - dong chay trén khu vuc quan tric. Day 1a
ngudn sb liéu dang quy phuc vu nghién ciru chuyén sau hon cac trudng song, dong chay va
tac dong tG1 ven bo trong bao Yagi.

2. SO liéu va phwong phap nghién ciru

2.1. 80 liéu quan trac radar va muc nuwoc

He¢ thdng radar Wera da dugc trién khai & nhiéu noi trén thé gidi, da duoc kiém ching
va cho do tin cdy cao khi so sanh véi cac sd liéu quan trac bang ADCP [14—17]. Tai Viét
Nam, hé théng radar tan s6 cao (HF Radar) g@)m 02 tram riéng biét dugc trién khai tai DO
Son - Hai Phong va Tién Hai - Thai Binh, cung cap s6 liéu do dac cac yéu to: séng, dong
chay mat bién tir 01/8/2024. Thoi gian do dac du kién trong 08 thang. Hé thdng dugc thiét
lap dé do dac lién tuc v&i d6 phan giai thoi gian 30 phit va do phan giai khong gian 1 km
(Hinh 2). Trén hinh 2 thé hién vi tri hai tram radar va ving do dac duy kién, trong d6 vong
tron nho la vung do dac song P
va vong tron 16n 1a vung do
dac dong chay du kién. Hé
thong radar nay da dugc
trién khai tai Phu Yén ndm |- g
2019; tai Phan Thiét nim
2022 - 2023 va da dugc kiém s
ching voi sb liéu do dac =
bang may AWAC [12, 18]. =

Tram Hai van Hon Dau ﬁ
la tram do dac muc nudc
hang gio tai 20,66°N va EEEins FH
106.80°E. Tram Radar vin01 '
duoc dat tai khu vuc Hon EHses
Déu resort, cach tram Hon
Dau khoang lkm vé phia [- AR
tay. Cac s6 liéu muc nude
dugc thu thap trong giai
doan bdo Yagi d6 bo (tir
ngay 01/9 dén 10/9/2024) dé gRate
xac dinh d6 16n nudc dang.
Mic du, khu vyce bién tir Hai
Phong dén Thai Binh khong
nim & khu vuc bén phai = p
duong dl cua bdo Yagl " 0O inh 2. Vi tri cac tram, luéi va ving do dac duy kién tai 2 tram: vin01
vung gi6 manh nhét, nhung  5i p Son - Hai Phong va vin02 tai Tién Hai - Thai Binh; vong tron
anh hudng cua bdo t6i cic  nho 1a ving do séng dy kién véi ban kinh 20 km; vong tron 16n 1a ving
trrong thuy dong luc cling  do dong chay dy kién véi ban kinh 50 km.
rat 16n.

40 45' 50' 55' 107°E 5 100
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2.2. Phwong phap

Hé théng gém 02 tram radar dugc dat cach nhau khoang 40 km. MOdi tram radar gém 04
anten phat tin hiéu va 12 anten thu tin hiéu (Hinh 3). Hé thong s& cung cip cac s6 liéu do dac
song va dong chay trén mit bién tir hai tram. Hé théng nay do dac dya trén su tan xa ciia song
dién tir (su tan xa Bragg). Cac radar phat song dién tur voi tan s cao (16 MHz) lan truyen
trén mat bién va do dac sy thay d6i dya trén hiéu ing Doppler ciia song dién tir phan hoi gay
nén bdi song va dong chay, dua trén nguyén ly phan xa song dién tir (hi€u ing Doppler), khi
gap vat can trén bién sé& sinh ra tin hiéu phan xa véi do tré so véi nguén phat. Biéu do phé
song Doppler cung cip thong tin vé tin hiéu phan xa ma anten thu tin hiéu cta radar nhan
dugc (Hinh 4). Dua trén thong tin pho, ta c6 thé trich xuét thong tin vé dong chay (dinh Bragg
bat mot) va song (dinh Bragg béc hai) [19]. Dya vao dg 1éch gitra dinh Bragg bac mot so voi
tan s trung tAm (Hinh 4), ta c6 thé xac dinh dugc véan toc dong chay hudng tam tai moi tram.
Tai vung chdng 14n do dac giira 2 tram, ngoai s6 liéu d6 cao song va van tdc dong chay s€ co
thém s6 liéu huong song va hudng dong chay. S ligu tir hai tram chi cung cap cac gia tri
dong chay hudng tdm (Hinh 5). Sau do, két hop giira hai so liéu do dac do s€ cung cap day
du s6 liéu dong chay theo cac phuong khac nhau va dua ra sd liéu day di ca van toc va hudng
dong chay voi d6 phan giai cao vé khong gian va thoi gian [19]. Muc nudc triéu thién vin
dugc tinh toan dya trén phuong phap phén tich hang sé diéu hoa cho chudi myc nudc nhiéu
nam tai Hon Dau. Tir 46, muc nude dang/rut dugc tinh béng cach loai triéu trén chudi sd liéu
5 _ muc nudce thue do [20].

Mres = MNobs — Nrice (1)
Trong d6 m, 1a gia tri myc
nudc dang/rat; n, 1a gia tri
muc nudc quan tric tai tram
Hon Dau; my, 1a gid tri muc

triéu thién van tinh toan.

Hinh 3. Hé théng anten phat (a) va
thu tin hiéu (b).
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Hinh 5. Cac trudng s6 liéu dong chay hudng tam tir hai tram radar.
3. Két qua va thao luin

3.1. Bién dong myc nuoc tai tram Hon Ddu giai doan trudc va khi bao Yagi dé b

Khu vie nghién ctru ¢6 ché d6 nhat triéu trong ddi 1d nét va c6 thé tinh toan gia tri muc
nude thong qua cac bd hang s didu hoa. Khu vuc nay thII(‘)'ng Xuyén xay ra hién tuong nudce
dang do bao va do song trong bdo [21-23]. Tai Hon Déu, giai doan tir 01/9/2024 dén ngay
05/9/2024, gia tri myc nudc trleu thién van va myc nudc thuc do tuong d6i bam sat nhau
(Hinh 6). Diéu d6 chimg to gan nhu chi ¢6 thily triéu 1a nhan té chinh ciia dao dong muyc
nudce trong diéu kién binh thuong. Tuy nhién, tir ngay 06/9/2024 khi bao s6 3 di chuyén dén
khu vuc dao Hai Nam gay nén gi6 16n cho khu vuc vinh Bic B0, muc nudc quan trac da bat
dau c6 su khac biét rd nét so voi muc nude tridu thién van tinh tir bo héng s6 diéu hoa thuy
triéu. Hinh 7 cho théy, tor ngay 06/9/2024, tai khu vyc Hon DA4u, muc nude da dang Ién tur
40-50 cm. Hién twong nudc rat bat dau tir 8h sang ngay 07/9/2024 va dat gia tri cuc dai
khoang 84 cm luc 14h khi bio bat dau do bo truc tiép vao ven bd bién phia tay vinh Béac Bo.
Ngay sau dot nuéc rat 6 1a mot dot nude dang 16n bat dau tir 15h ngay 07/9/2024 cho t6i
5h ngay 08/9/2024 véi gia tri nude dang 16n nhat dat 124 cm. Ngay 09/9/2024 hién tuong
nude dang van tiép tuc xay ra nhung chi dat tdi da 79 cm. Mic du khu vyc Hon Dau chua
phai 1a khu vuc gid giat cuc dai nhung véi nude dang 124 cm cling da 1am cho song 1on tac
dong sau hon vao bo, gay x6i 16 kha nghiém trong cho khu vuc Hon Dau resort. Vi cuong
d6 manh ctia con bio Yagi, gia tri nudc dang 16n nhung thoi diém bio do bo ding vao giai
doan triéu thap nén ciing di giam tac dong dang ké t6i cac cong trinh ven bién. Hién tuong

2

Murc nwére (m)

-2
9/1/24 0:00 9/3/24 0:00 9/5/24 0:00 9/7/24 0:00 9/9/24 0:00 9/11/24 0:00

——Murc nrdc tridu thién van  —=—Muc nuée thue do Theri gian
Hinh 6. Bién dong myc nudc triéu thién van va muc nude thyc do tai tram Hon DAu.
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nudce rat 16n cling 13 hién tugng dang chu y va nghién ctru do s€ anh hudng téi viéc neo dau
tau thuyén va co6 thé tac dong tdi cac tau thuyén neo dau khu vue nude nong.

inent W RN ;

1.5

S
w

Nuée dang/rat (m)
o

)
]

-1.5
6/9/24 0.00 7/9/24 0:00 8/9/24 0:00 9/9/24 0:00 10/2/24 0:00

- Nudre dang/rit Thei gian
Hinh 7. Bién dong muc nudc dang/rit tai tram Hon Dau.

3.2. Bién dgng truong séng, dong chiy mat bién khu viec bién tir Hai Phong t6i Théi Binh
giai doan trudc khi bao Yagi do bo

Vao thoi diém bio Yagi di vao vinh Bic B, véi strc gid giat cap 12-13, da gdy song 1on
tac dong truc tiép vao b bién Viét Nam. Hinh 9 thé hién phan bd do cao song khu vuc bién
tir Hai Phong t6i Thai Binh Itc 7h sang ngay 07/9/2024 - thoi diém bdo Yagi dang ¢ vinh
Bic Bo va tac dong manh tdi cac diéu kién thury dong luc. C6 thé thay khi bio tac dong truc
tiép t61 khu vuce ven bo tay béc vinh Béc Bo, do cao song c6 nghia (Hs) co thé dat t6i 2,8 m
khu vuc ngoai khoi Tién Hai - Théi Binh (Hinh 8). Diéu dang tiéc 14 hé thong radar da khong
thé do dac sau thoi diém 8h sang ngay 07/9/2024 do tac dong cia bio gay mét dién toan khu
vue. C6 thé thay, v6i cac song 16n khoang 2,5-3 m, anh huong cta dia hinh khu vire 1én d6
cao song dugc thé hién twong d6i rd nét trén sb lidu radar bién. Do cao song co xu thé ting
khi di vao cac khu vyc doc duong
dang sau 10m trong khi khong thay
d6i déng ké khi & ving sau 10-20
m. Céc sd liéu quan tric ndy twong 20°40'N l
ddng véi s6 liéu quan tric bang mét
tai tram hai van Hon Dau. Cac sd |
liéu nay di cho thdy dugc anh
hudng 16n cua bao Yagi lén truong |
s6ng mat bién khi bao d6 b9. S0 1iéu  ppeqg
nay chua tung dugc ghi nhan véi do |
phan giai cao vé khong gian va thoi
gian nhu vay. Cac s6 liéu nay c6 thé |
duoc st dung trong cdc mo phong,
danh gia vé anh huong cua bido
Yagi t0i cac truong thuy dong luc :
ven bién tor Hai Phong té1 Thai 106°30'E 140' 06°E 10'E
Binh. m

Truong dong chay mat tai khu 00 05 1.0 15 20 25 30 35 4.0
vue bién tr Hai Phong t6i Thai , Hs
Binh chju anh huéng cua nhidu tic Hinh 8 Phﬁq b6 do cao song c6 nghia (Hs) giai doan bado

A~ , c A \ . Yagi di vao vinh Bac B9.
dong khéac nhau: gid, tri€u va nudc

20°20'N |2024-09-07 07:00 UTC+7
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song do ra tir cac ctra song 16n nhu Van Uc, Thai Binh, Tra Ly va Ba Lat... Thoi diém truéc
khi bao d6 bo, van tbe dong chay c6 nhiing thoi diém 1én t&i 1 m/s v6i hudng dong chay chu
yéu theo huéng dong bic - tdy nam (Hinh 9a). Két qua do dac ndy kha twong dong vOi cac
nghién ctru trude day tai khu vuc vinh Bic Bo bang mé hinh s6 va quan tric radar tin cao
v6i d6 phan giai thd hon [24-26]. Giai doan ndy do anh huong cua gié mua dong béc chi
ph01 nén dong chay glo c¢6 xu thé ap dao dong triéu, din dén .dong chay tong cong luén chay
vé phia tdy nam giai doan trudc bio. Tuy nhién, vao thdi diém khi bio di vao vinh Béc B9,
do khu vuc quan tric nam léch vé phia bén trai duong di ctia bdo Yagi nén khu vuc nay gid
c6 xu thé thoi tir bo ra khoi. Nhu d3 phan tich & phan trén, thoi diém bdo d6 b 13 giai doan
nude tridu thip nén dong triéu giai doan nay ciing twong ddi nho. Do vay, dong chay tong
cong ciing dao dong trong khoang 20-40 cm/s va dat dén khoang 80 cm/s vao ngay 07/9/2024.
Hinh 9b-9d thé hién phéan b ctia dong chay giai doan trudc va sau khi bio vuot qua dao Hai
Nam di vao vinh Bic B9. Trudc khi bdo di vao vinh Bic Bo (Hinh 9b), dong chéy tuy yéu
hon giai doan du thang nhung van giita hudéng dong chay vé phia tdy nam. Tuy nhién, chi
vai gio sau, khi bao da vugt qua dao Hai Nam va tac dong truc tiép 1én khu vyc vinh Bic B9,
dong chay mit c6 xu hudng d6i huéng chay vé phia nam va chuyen huéng sang ph1a dong
nam theo huéng gié vao ngdy 07/9/2024. Trong sudt thoi gian tir Oh - 7h30 sang ngay
07/9/2024 (thoi diém cubi ciing do duge dong chay mat trude khi bi cét dién), dong chay déu
gilr huéng dong nam. Diéu d6 cho thay, anh hudng cta bio 1én dong chay mat 1a khong chi
& van toc dong chay ma ca huong dong chay. Do tac dong cua glo nén dong chay c6 xu thé
d6i hudng va chay vé phia dong nam thay vi phia tdy nam nhu giai doan trudc do.
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Hinh 9. Phéan bd trudng dong chay mat liic: (a) 16h ngay 01/9/2024; (b) 17h ngay 06/9/2024; (c)
19h ngay 06/9/2024; (d) 7h ngay 07/9/2024.
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4. Két ludn

Nghién ctru di trinh bay cac két qua do dac va phan tich vé bién dong ctia muc nuéc,

truong song va dong chay mat bién khu vyc tir Hai Phong téi Thai Binh. C6 thé thay, tac
dong cua bio sb 3 (Yagi) 1én cac trudng thuy dong luc hoc 1a twong ddi 16n. Bio da gy nén
nude dang va nude rat & Hon Dau véi gia tri dang ké. Nudc rat dat gia tri 16n nhét 1a 84 cm
va nudc dang dat gia tri cuc dai 1a 124 cm. Bio di 1am gia ting trudng séng mit bién véi do
cao song ¢ nghia 16n nhit do dugc trude khi bio d6 bd khoang 3 m. Do vi tri twong dbi cia
khu vuc nghién ctru nén bio di gay nén hién turgng d6i hudng cua dong chay nén theo hudng
chii dao ctia truong gid. Pay 12 bo s6 liéu hiém khi da do dac duoc cac trudng thiy dong luc
trong béo do viéc do dac song va dong chay trong bao vdi do phan giai cao chua tung dugce
trién khai tai Viét Nam. Cac s liéu thu duoc di 1am sang to hon co ché va tac dong cua bao
t61 cac truong thuy dong luc ven bo ciing nhu khing dinh gia tri ctia cac quan tric trong giai
doan cuc tri ndy. Bo s6 liéu nay co thé dugc st dung dé kiém chimg cac mo hinh sé dé nghién
ctru chuyén sau hon vé tic dong ctia bdo ciing nhu cac qua trinh xay ra trong bio tai khu vuc
nghién cuu.
DPong gop cuaa tac gia: Xay dung y tuong nghién ciru: N.K.C., T.T.H.; Lya chon phuong
phap nghién ctru: N.K.C., TN.A, T.T.H; ; Xu 1y s6 lieu: N.K.C., TTH N.X.L.; Thu thap
so lieu: T.N.A., N.B.T., V.H.D; Vlet ban thdo bai bdo: N.K.C.; Chinh stra bai bao Tat ca
cac tac gia.

Loi cam on: Nghién ciru nay duoc tai trg boi Quy P6i moi sang tao Vingroup (VINIF) trong
Dy An mi s6 VinIF.2023.DA151.

Loi cam doan: Tap thé tic gia cam doan bai bao nay 1a cong trinh nghién ciru cia tap thé
tac gia, chua dugc cong bo ¢ dau, khong duogc sao chép tir nhitng nghién ciu trude day;
khong c6 sy tranh chap loi ich trong nhoém tac gia.
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Abstract: This paper presents a modern observation technique for sea surface
hydrodynamics and an achieved rare dataset for the coastal zone from Hai Phong province
to Thai Binh province in Vietnam before and during the Yagi storm moved into the Gulf of
Tonkin by using a mobile HF radar system. Measured water level, significant wave height,
and surface currents will be presented, and their spatial and temporal distributions will be
analyzed. At Hon Dau station, during the Yagi storm, the maximum storm surge and set
down level were about 124 cm and 84 cm, respectively. The high temporal and spatial
observations showed that the significant wave height reached about 3 m and showed the
effect of bathymetry with large variations. The storm’s wind changed the direction of the
background surface current to northeastward instead of southwestward because the study
area was on the left of the track of the Yagi storm.

Keywords: Yagi storm; Marine radar system; Significant wave height; Surface current.
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