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Abstract: In this study, the storm surge associated with Typhoon No. 5 (Kajiki, August 2025) was
analyzed using both observational data and numerical model simulations. Observational data from
the Hon Ngu and Hon Dau oceanographic stations were selected for analysis. The simulations were
conducted using the SUWAT model, an integrated numerical system that couples tides, wind waves,
and storm surge processes. The results indicate that at the Hon Ngu station, the observed water level
reached 3.99 m, with a maximum storm surge of 2.31 m - the highest value recorded over the past
30 years. At the Hon Dau station, although located far from the typhoon center, the maximum storm
surge still reached 0.63 m. The maximum surge at Hon Ngu occurred when the typhoon center was
approximately 80 km offshore, whereas at Hon Dau it happened when the typhoon center had moved
about 50 km inland. At Hon Ngu, the surge induced solely by atmospheric pressure reduction was
approximately 0.5 m; however, it occurred after the peak total surge.
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Quan tric va mo phong sb tri hién tuong
nudc dang do bao Kajiki (8/2025)
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Tom tat Trong nghién ctru nay, dién bién nudc dang trong bao s6 5 (Kajiki, 8/2025) duoc phan
tich tir s6 liéu quan trac va két qua mo phong tir md hinh s6 tri. S6 lidu quan tric tir tram hai van
Hon Ngu va Hon Dau dugce Iya chon dé phén tich. M6 phong dwoc thuc hién bang mé hinh s tri
tich hop thiy tridu, song bién va nudc dang do bio (SuWAT). Két qua phan tich cho thiy, tai tram
hai van Hon Ngu ghi nhdn myc nu6e quan trac 3,99 m, véi nude dang do bao 1on nhit 2,31 m, cao
nhét trong vong 30 nim qua. Tai Hon Dau, mic di & vi tri rat xa tim bao nhung ciing ghi nhén nude
dang do bdo cao 0,63 m. Bio s Kajiki ngdy nudc dang lon nhét tai Hon Ngu & thoi diém tam bio
con céach tram khoang 80 km va tai Hon Déu khi tdm bdo di sau vao bo khoang 50 km. Tai Hon
Ngu, nudce dang do d6 giam khi ap 16n nhét khoang 0,5 m, tuy nhién thoi gian xut hién muén hon

thoi diém nudc dang tong hop cao nhit.

Twr khéa: Bao Kajiki, nuée dang do bao, md hinh SUWAT, tram Hon Ngu.

1. Mé dau

Bio 1a thién tai nguy hiém ma hé qua 14 hién
tugng ngap lut ving ven bién, x6i 10 bd va xam
nhap min do nudc bién dang cao kém theo séng
16n, nhét 14 trong bdi canh bién d6i khi hau, dugc
nhan dinh s& c6 nhiéu bdo manh/siéu bio voi
din bién bit thuong c6 thé anh huong t6i dat
lién Viét Nam. Trén thé gisi, lich sir da chang
kién nhiéu con bao gy nudc bién dang cao kém
theo soéng 16n lam ngap vung ven bo trén dién
rong: Bdo Katrina d6 bo vao thanh phé New
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Orleans - My thang 8 nam 2005 gay nudc dang
cao tir 5-9 m lam khoang 1.800 ngudi chét, thiét
hai 81,2 ty d6 la v6i nguyén nhan chii yéu do
ngap lut boi nude dang cao [1]; Bio Nargis d6
bd vao Myanmar thang 5 ndm 2008, 1a con bao
gdy thuong vong vé nguoi nhiéu nhét trong lich
su Myanmar, s6 ngudi chét toi 90.000 va hon
56.000 nguoi mét tich, wdce tinh thiét hai khoang
10 ty d6 la; Siéu bdo Haiyan véi cip 17 d6 bd
vao Phillipine da lam chét hon 7.000 ngudi,
trong d6 chu yéu bai ngap lut do nude dang bio
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cao t6i 5 m dung vao thoi diém thiy tridu cao
[2]. Tai Viét Nam, lich sir da ghi nhan nhiéu con
bao gdy nudc bién dang cao kém theo song 16n
lam tran, v& dé, gay ngdp lut trén dién rong.
Riéng giai doan tir nim 2005 dén nay da c6 mot
loat con bdo d6 bo vao thoi diém tridu cuong véi
nudc dang bao cao tir 1-2 m lam vo d€, gdy ngap
ung nghiém trong (Washi - 2005 tai Hai Phong;
Damrey - 2005 tai Nam DPinh; Xangsane - 2006
va Ketsana - 2009 tai Hué va Pa Ning;
Kalmaegy - 2014 tai Quang Ninh; Doksuri -
2017 tai Nghé An - Ha Tinh; Vamco - 2020 tai
Quang Binh - Quang Tri). Béo Doksuri (7/2017)
d6 bo vao ven bién Nghé An - Ha Tinh ding thoi
diém ven bién Bic Bo dang ky triéu cao da gay
nude ding tran ngdp nhiéu tuyén dé bién tir Hai
Phong t6i Ha Tinh lam ngép ing nhiéu khu vuc
triing [2]. Bdo Yagi (9/2024) d6 bd vao Quang
Ninh Hai Phong dé gy nudce dang l6n nhét toi
gan 2,0 m tai Tra C6 (Quang Ninh), tuy nhién,
do bio db bo vao ky thuy triéu thap nén khong
gy ngap lut tai ven bién khu vuc bdo anh huéng
[3]. Bén canh d¢, ciing c6 nhiéu truong hop bao
c6 cuong d6 khong manh nhung d6 bo vao ky
triéu cuong ciing gdy ngdp ung ven bién, vi du
nhu bdo SinLaku thang (7/2020) d6 bd vao Nghé
An véi cudng do cap 8 [4].

Nuée bién dang trong bio phu thudc vao cac
tham s6 bao (d6 giam ap & tAm, cau tric truong
gi6, hudng va toc do di chuyén), dia hinh ving
b (46 sau va hinh dang duong bo), thiy tricu va
song bién. Thong thuong, nudce dang do bio 16n
nhit xuét hién & khoang thoi gian bio dé bd vao
bo. Tuy nhién, nghién ctru cua Pham Tri Thirc
(2021) vé dao dong bét thudng ciia myc nudc
bién tai mot sb tram hai vin & ven bién Bac Bo
va Bic Trung Bo trong vong 30 nam tir s6 lidu
quan tric da phat hién, nhiéu con bio gy nudc
dang 16n nhét trudc va sau khi bio d6 bo vao bo
nhiéu gio [5]. Nghién ctru ciia Thuy va cong su
(cs) (2020) vé& nudc dang trong bio Kalmaegy
(9/2014) d6 bod vao Quang Ninh cho thiy, nuéc
dang chi xuat hién sau khoang thoi gian bio da
vao bo tir 8 - 10 gio va duy tri nudc dang cao
trong khoang tur 6 - 8 gio, nguyén nhéan do béi
van ton tai truong gié manh hudng vudng goc
véi bo sau khi béo tan [6]. B&o Doksuri (9/2017)

d6 bd vao Ha Tinh - Quang Binh, nhung giy
nuéc dang cao téi 0,78 m tai Hon Dau (Hai
Phong). Thoi gian bdo anh huong ven bién Bic
Bo dang ky triéu cuong, nudc dang do bdo cao
két hop Véi tridu cudng da gay ngap cac khu vuc
triing, thap, duong giao thong & ven bién, ven
sdng suoi tir Hai Phong téi Ha Tinh [2].

Céc nghién ctiu vé nude dang va song trong
bio va hé qua ngap lut ving ven bién da dugc
tién hanh tir 1au va nhiéu phuong phép, cong
nghé va quy trinh du bao dwgc xay dung phuc vu
quy hoach va dy b&o phuc vu tng phd. Déi véi
md phong nuée dang do bio, gan day xu hudng
sir dung md hinh s tri ¢6 xét téi twong tac nuéc
dang, séng va thiy triéu (mé hinh tich hop) dang
dugc quan tdm do ¢6 nhiéu wu viét so véi phuong
phap truyén thdng (chi xét téi tac dong cua gid
va khi ap). V&i md hinh tich hop, tac dong caa
s6ng toi nude dang bao duoc thé hién qua ung
suat bé mit do séng va wng suat birc xa song tai
ving ven bo. Mét vai nghién ciru da kiém tra tac
dong cua tng suat bé mat do séng cho thiy mo
hinh tich hop da cai thién dang ké két qua tinh
toan nudc dang bao khi so véi sb liéu quan trac,
nhét 14 d6i vai khu vuc ven bo [7, 8]. B c6 nhiéu
md hinh s6 tri du bao nudc dang c6 xét téi anh
huéng cua ung suat bac xa song [7-10].
Funakoshi va cs (2008) két hop mé hinh mo
phong nudc dang bdo ADCIRC va mé hinh song
SWAN va cho thdy nuéc dang do séng co thé
dong gop tir 10-15% vao muc nudce dang cuc tri
trong béo [7]. Nghlen cau cua Chen va cs (2010)
dua ra két luan rang, trong con bio Katrina nim
2005 tai Hoa Ky, nudc dang do cac hiéu tng
séng ven b chiém ti 80% muc nuéc dang cuc
tri trong khi cac anh huong khac nhu thuy tridu,
s6ng bé miat va nuéc dang do gi6 chi dong gop
20% [10]. Kim va cs (2010) da xay dung mo
hinh tich hop nudc dang, séng va thuy triéu
(SUWAT-Surge Wave and Tide), c6 thiét ké ludi
Iong dé tinh toan nude dang do bio. M6 hinh da
dugc &p dung tinh nudc dang béo tai vinh Tosa -
Nhat Ban va cho két qua rat phu hop vai s liéu
do dac, trong khi trudc do rat nhiéu mo hinh
khéng tinh dén nuéc dang do séng déu cho két
qua thap hon [9].
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Tai Viét Nam, md hinh sb tri tich hop thay
triéu, song va nudc dang do bao duoc phat trién
boi Kim va cs (2010) da ung dung nghién cuu
rong rai [2, 5, 11-16]. Mac du st dung ludi
khong gian ¢6 d6 phén giai con tho, tuy nhién
céc nghién ctru trén déu chi ra rang song bién
dong gop mot phan dang ké t6i do 16n nude dang
va ngap lut ven bo do béo.

B&o s6 5 (8/2025) véi tén quéc té 1a Kajiki
véi quy dao nhu trén hinh 1, dugc hinh thanh tir
mot ap thap nhiét d6i vao téi ngay 22/8/2025 trén
khu vyc phia Bong dao Luzon (Philippines). Khi
bit dau di vao viing bién phia Dong khu vuc Bac
Bién Pong, cudng do bao manh cap 8, giat cap
10 va di chuyen nhanh vao phia bo bién Viét
Nam véi téc do khoang 25 km/h. Trong qua trinh
di chuyén, cudng d6 bio lién tuc manh thém, dén
sang sém ngay 24/8/2025, cudng d6 bdo manh
Ién cap 12, giat cap 15. Chiéu tbi cung ngay
24/8/2025, khi t6i khu vyc phia Tay Bic cua dic
khu Hoang Sa, cudong do bio ting 1én cap 14,
giat cap 16 va toc d6 di chuyén lai cham lai, véi
téc d6 15-20 km/h va theo hudng Tay Tay Bic.
Vao trua ngay 25/8/2025, bao di chuyén vao
ving bién ven bo khu vuc Nghé An - Ha Tinh,
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Hinh 1. Budng di ctia con bao Kajiki [17].

Bédo Kajiki da gay ra song 16n trén khu vuc
bién Bic Trung Bo va Bac Bo. Theo sé liéu quan
trac song tir tram ra da bién cho thay: trong pham
Vi 20 km tinh tir tram Nghi Xuan (Ha Tinh) séng

cuong do bao giam xuéng cap 13, giat cap 15.
Sau d6 bao tiép tuc di chuyén cham hon va léch
vé phia Nam, cuong d6 bao giam xubng cap 11
- 12, giat cép 14. Chiéu tdi ngay 25/8/2025, bio
s6 5 di vao dat lién khu vuc Nam Nghé An - Béc
Ha Tinh, cuong d6 bao giam xuong cap 10-11,
giat Cap 13, di chuyén theo huéng Tay Tay Bic
Vvéi toe do khoang 10 - 15 km/h. Dém 25/8, bao
di chuyén dén khu vyc bién gi¢i Viét-Lao, cuong
d6 bao giam xubng cap 8, giat cip 10, dén sang
sém ngay 26/8 khi di chuyén sang khu vuc Trung
L 4o thi bio Kajiki suy yéu thanh ATND, sau tiép
tuc suy yéu thanh ving ap thap [17].

Do anh huong cua bdo sé 5, mot loat céc
tram khi tugng hai vin & cac dao va ven bién tir
Quang Ninh téi Ha Tinh da ghi nhan toc d6 gi6
tir cAp tir cAp 7 toi cap 10: CO6 T6 (Quang Ninh)
20 m/s; Bach Long Vi (Hai Phong) 17 m/s; Vin
Ly (Ninh Binh) 24 m/s; Sam Son (Thanh Ho4)
13 m/s; Hon Ngu va Dién Chau (Nghé An) twong
uwng la 23 m/s va 26,7 m/s; Ky Anh (Ha Tinh) 20
m/s; Cén Co (Quang Tri) 17 m/s. Tai khu vyuc dat
lién ven bién, khi &p thap nhit quan tric duoc tai
tram Ha Tinh la 979,4 HpA vao lGc 17h59 ngay
25/8 [17].
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cao 6 - 8 m va trong pham vi 50 km tinh tir tram
Dbong Hai (Quang Tri) song cao 7 - 9 m. Tai cac
tram khi tuwong hai van da ghi nhan song cao 6-7
m tai tram Hon Ngu (Nghé An); 3,5-4,5 m tai C6
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T6 (Quang Ninh); va 2,5-3,5 m tai Hon Dau (Hai
Phong) [17]. Nuéc bién dang cao kém theo song
I6n 1am ngap lut tai nhidu khu vuc triing, dudng
giao thong ven bién, ven song, pha huy nhiéu co
so ha tAng ven bién tai c4c tinh Tir Thanh Hoé
t6i Ha Tinh. Tai mot sé khu vic & Nghé An muyc
nu6c bién dang cao dd vuot cao trinh dé (Hinh
2a) gay ngap trén dién rong. Tai mot s6 khu vuc
ven bién & Thanh Hoa d3 ghi nhan séng tran qua
de, ke, duong giao thong gay ngap trong dét lién

hang trim mét (Hinh 2b), nhiéu co so ha tang ven
bién bj pha huy (Hinh 3).

Trong nghién ctru nay s€ tap trung phan tich
dién bién nuéc dang trong bdo Kajiki (8/2025)
tai Hon Ngu (Nghé An) va Hon D4u (Hai Phong)
va v6i mbi lién hé voi toe do6 gi6, khi 4p quan
trac va khoang cach tam béo téi tram. M6 hinh
s trj tich hop thuy tridu, song va nudc dang do
bdo (md hinh SUWAT) duoc ing dung dé mo
phong va danh gia vai tro ctia cac thanh phan gay
nudc dang do béo.

\ "

(b)

Hinh 2. Ngép lut tai Ctra Lo, Ngh¢ An (a) va Sam Son, Thanh Hoa
(b) do nudc bién dang cao trong bao Kajiki [18, 19].

pInny / g

(@)

Hinh 3. K¢ bién (a) va biéu twong du lich (b) tai Hai Tién, Thanh Ho4 bi song trong bio Kajiki lam hu hai [20].

2. S6 liéu va phuong phap nghién ciru
2.1. 86 liéu

Dé phan tich dién bién vé bdo va nuéc dang
trong bdo Kajiki, s6 liéu vé quy dao va tham so

bdo duwgc thu thap tir Trung tdm Du bao khi
tugng thuy van quéc gia. Trong khi d6, s6 liéu
quan tric gi6, khi 4p va muc nuéc tai Hon Ngu
va Hon DAu trong thoi gian bdo Kajiki anh huong
duoc thu thap va phan tich. Ly do nghién ctu nay
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lya chon cac tram Hon Dau va Hon Ngu dé phan
tich do béi tai hai tram nay muc nuée duoc quan
trac trong giéng tridu tu dong nén c6 do tin cay
cao. Trong dai ven bién b&o Kajiki anh huéng
cling ¢6 mot sé tram hai van quan trac muc nuéc
nhu Sim Son (Thanh Hod), Hoanh Son (Ha
Tinh), tuy nhién, tai hai tram nay muc nude dugc
quan trac bang mat trén thudc ngam nén sé co
nhiéu sai s, nhat 1a trong trudng hop ¢6 séng Ion
va gié manh khi cé béo.

2.2. Phuwong phap tinh toan
Dé xéac dinh d6 16n nudc dang do bao tir muc

nudc quan tric, phuong phép phén tich diéu hoa
dugc sir dung dé du tinh thuy triéu, nudgc dang

do bdo dugc xac dinh bang céach loai thuy triéu
ttr myc nuéc quan tric (Nude dang do béo = Myc
nudc quan trac - Thuy triéu).

Ddi voi m6 phong nude dang do béo tir mo
hinh sé tri, trong nghién cau nay s dung mo
hinh tich hop thay triéu, séng bién va nuéc dang
do bdo (SUWAT-Surge, Wave, and Tide) dé tinh
toan nudc dang do bdo. SUWAT la md hinh lién
hop (couple) dy tinh ddng thoi ca thay triéu,
s6ng bién va nuéc dang do bdo. Mé hinh nay
dugc xay dung tai Pai hoc Kyoto - Nhat Ban,
bao gém 2 md hinh thanh phan 1a mé hinh dya
trén hé phuong trinh nuée ndng 2 chiéu co tinh
dén nudc dang do ¢ng suit séng va méd hinh
SWAN tinh todn song. Hé phuong trinh co ban caa
mb hinh nudc ndng 2 chiéu dugc Mo ta nhu sau:

on M N _

a . ox oy @
L e e
ox ox\ d oy\ d OX ox p, 0 oy?

R L L I S L A ey 3
a oy ax d oy & p Y

Voi: 1: myc nudc bé mat; M, N: thong
lugng trung binh theo d6 sau, theo hudéng x vay;
f: tham so Coriolis; P: ap suat khi quyén; d: d6
sau tong cong d =77 +h, véi h 1a d§ sdu muc nude
tinh; A, : hé s khuéch tan rdi theo phuong

ngang; p, : matdo nudc; 7, , 7, :ung suat ma

S
sat day va bé mit; F.. Fy : ing suat song dugc
bd sung dé xét nudc dang do séng, dugce tinh tir
md hinh SWAN theo cic cong thic dudi day
anx _ asxy ' F __aSyX _ aSyy (4)

T oy Y X oy
1
pg”{ cos’ 9 +—2 —Z}Edada (5)

Sy =S, = pg”[cosesin 9Edode (6)

C c
S, =pg“{cgsin29+é’—ﬂEdod0 (7)

V6i: S, Sxy, Sxy 1a g Xudt song; C va Cg
tuong Ung 1a vén toc pha va van toc nhom song;
o, 0 12 tan xuat goc va hudng truyén; E 1a mat 4o

nang lugng pho. Cac tham s6 tai cac cong thirc
(5) - (7) dugc dinh nghia trong co sé 1y thuyét
cua mo hinh SWAN [3]. M6 hinh SUWAT duoc
thiét 1ap tinh toan trén ludi 16ng véi ciu trac
minh hoa nhu trén Hinh 1. Co s& 1y thuyét cua
mé hinh SUWAT dugc trinh bay chi tiét trong
cac cong trinh [8, 9].

Nghién cttu nay st dung mé hinh SUWAT
phién ban dugc thiét 1ap cho du bao nghiép vu
nudc dang do bao tai Trung tdm Du bao khi
tugng thuy vin qudc gia sau khi da duoc hiu
chinh va kiém dinh trong mot s6 nghién ctru
[6, 11, 12], v6i thong tin vé mién va ludi tinh nhu
trén Bang 1 va Hinh 4. Cac hé s6 cho md hinh
bao gdm hé s6 nham manning n=0,025, hé s6 ma
sat day cho mé hinh SWAN C=0,032 va h¢ sb
kéo cua gi6 dugc xac dinh theo cong thuc cua
Janssen, 1991 [21]. Truong gi6 va khi ap trong
bdo Kajiki 1am dau vao cho tinh nude dang do
bao dugc mo6 phong tir mé hinh WRF dang chay
nghiép vu dy bao tai Trung tdm Dy bao khi
tuong thuy vin quic gia v6i do phén giai chi tiét
3 km cho khu vyc Bién Pong va dt lién Viét
Nam [11, 12].
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Béng 1. Théng tin vé& mién va ludi tinh ciia md hinh
Luéi tinh Pham vi Do phan giai (m) Sb diém ludi theo kinh va vi o
D1 1036."07 é2102l\(l)°E AX=Ay=7400m 226 x 211
D2 BV Ax=Ay=1850m 450 x 450
D3 o E AX=Ay=925m 420 x 480
DA aba ©0 30 {m)

D% sdu (1)
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»
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Hinh 4. Pia hinh cac mién tinh D1, D2, D3.

3. Két qua va thao luin

3.1. Dién bién nudc ding trong bio Kajiki tir s6
liéu quan trac

V¢ dién bién muc nude, trén Hinh 5a-b thé
hién dao dong ctia muc nude quan trac, thuy triéu
du tinh va nuée dang do bio (luge bo thuy tridu
tir s6 liéu quan tric) tai Hon DAu va Hon Ngu
trong thoi gian bao Kajiki anh hudng. Co thé thay
rang, bao Kajiki d6 bo vao khoang thoi gian ven
bién Bic B va Bic Trung Bo dang ky triéu trung
binh, thoi gian thuy triéu cao nhat trong ngay tai
Hon DAu Ia 18 gio, Hon Ngu 1a 17 gio. Mic du
bdo d6 bd khong phai vao ngay triéu cuong va
thoi diém nude dang do bio 16n nhat khong tring
v6i dinh triéu, nhung bio Kajiki di gy muc
nudc bién rat cao tai Hon Ngu véi myc nudc
quan tric cao nhat 1a 3,99 m lic 16 gio ngay
25/8/2025, cao nhét tai tram nay trong vong 30
nam tré lai day. Luu ¥ rang, Trong vong 30 nim
qua t6i thoi diém bao Kajiki, tram Hon Ngu da
ghi hai con bao gay nudc dang lon lam ngép lut
trén dién rong & dai ven bién Bic Trung B9, dé
1a bdo Wukong (9/2000) muc nudc cao nhét
3,68 m va bdo Doksuri (9/2017) 3,57 m [2, 6].

Muc nudc bién dang cao kém theo séng tran trong
bio Kajiki da giy ngap nhiéu tuyén duong giao
thong ven bién & Nghé An va Ha Tinh (Hinh 1).
Két qua phan tich xac dinh trén Hinh 3 cho théy,
tai Hon Ngu ghi nhin nude dang do bio cao nhat
2,31 m luc 12 gio ngay 25/8/2025, day la cling 1a
ky luc nuéc dang do bao ghi nhan dugc & cac
tram hai van cia Viét Nam trong 30 nam qua.
Mic du c6 cuong d6 bdo nhd hon bdo Yagi
(9/2024) (1,99 m tai Tra C6, Quang Ninh) [3],
nhung nuée dang do bao Kajiki 16n hon, nguyén
nhan do boi bio Kajiki di vao ving bién thoang,
khong cd che chan. Rat may man nudc dang do
bdo 16n nhat tai Hon Ngu khong trang voi thoi
diém thuy tridu cao nhat trong ngay. Tai tram
Hon Dau mic du nam rit xa vi tri bio d6 bo
nhung nude dang 16n nhat ghi nhan lac 22 gid
ngay 25/7/2025 1a 0,63 m, mac du nudc dang tai
Hon Déu tuong ddi 16m, tuy nhién, do bao do bo
vao ky triéu trung binh nén khong ghi nhan hién
tugng ngap lut tai ven bién Hai Phong. Khong
chi gy nudce dang ky luc, bao Kajiki da gy nude
dang 16n trong mot khoang thoi gian rat dai tai
Hon Ngu. Thoi gian ghi nhan nude dang 16n hon
0,5 m1a 18 gio, tir 8 gio ngay 25 toi 14 gio ngay
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26 thang 8 nam 2025 (Hinh 3b). Nguyén nhan
nudc dang do bao 16n va kéo dai do boi bao
Kajiki co cuong d6 rit manh va di chuyén cham
khi tdm bao cap bo. Thoi gian xuét hién nuée
dang 16n nhat ciing khac biét ¢ timg tram quan
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trac do khoang cach t6i tim bdo, nudc dang 16n
nhat ghi nhan tai Hon Dau lac 22 gio ngay 25/8,
trong khi d6 tai Hon Ngur xuét hién sém hon, vao
12 gid ngay 25/8.
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Hinh 7. Dién bién nuéc dang do bio va toc do gid quan tric (a),
nudc dang do bao vaéi khi ap (b) tai Hon Dau trong bao Kajiki.

Dién bién d6 16n nude dang do bdo voi tbe
d6 gi6 va khi ap tai Hon Ngu va Hon Déu, tuong
tg thé hién trén Hinh 6 va 7 va voi khoang cach
tir tAm bdo toi tram Hon Ngu trén Hinh 8. Két
qua phan tich cho thay, tai Hon Ngu, noi gan vi

tri bdo d6 bo da ghi nhan téc do gio 16n nhit 23
m/s (cap 9) lac 9 gid 45 phut ngay 25/8, trong
khi d6 khi ap thap nhat 989,2 HpA luc 18 gid
ngay 25/8. Nhu vay tai Hon Ngu thoi gian c6 gio
manh nhét trude khi tim bdo di vao khoang 8
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gio. Thoi gian ¢6 gié manh tir 17 m/s (cip 7) tro
1én tép trung tir 6 - 19 gid va nudc dang do bao
16n nhat luc 12 gio ngay 25/8. Sau 17 gid ngay
25/8, mac du gi6 da giam nhung nudc dang bao
van duy tri cao trén 1,0 m t&i 1 gio sang ngay
26/8. Trong khi d6, khoang thoi gian xuat hién
nuée dang 16n nhat t6i lc ghi nhan khi 4p tai
tram nho nhét 1a 6 gio. Tai thoi diém Hon Ngu
¢6 nu6e dang 16n nhit, tim bio cach tram
khoang 80 km (Hinh 8). Nhu vy, co thé thay, tai
Hon Ngu toc d gié manh xuat hién trudc khi
tam bao di vao 6 gid. Nudc dang bao tai Hon
Ngu van duy tri cao sau khi toc d6 gio da giam
mot phan do bai do giam khi ap trong béo.
Trong khi d6, tai tram Hon Déu, téc do gi6
thip hon tai Hon Ngu, ngoai trr ltic 15 gid ngay
25/8 ghi nhén toc d6 gi6 1on nhat (17 m/s - cudi
cap 7), con lai tde do gi6 chi 16n nhét chi khoang

14 m/s (dau cap 7) va kéo dai tir 16 toi 22 gio
ngay 25/8. Nudc dang do bio 16n nhat xuét hién
ltc 22 gio ngay 25/8, mudn hon 10 gid so vai tai
Hon Ngu, tai thoi diém nay tam bio dé di vao bo
va cach dao Hon Ngu khoang 50 km. Thoi diém
c6 khi 4p thap nhét 13 - 15 gid ngay 25/8 (997,5
HpA), truéc khi ghi nhan nuéc dang 16n nhat.
Nhu véy, c6 thé thiy, téc do gié tai Hon Dau
khong 16n (c& ap thap nhiét doi) nhung da ghi
nhan nudc dang 16n nhat téi 0,63 m, nguyén
nhan ngoai do tac dong cua gid, do giam khi ap
vanude dang do song con do qua trinh lan truyén
ctia nude dang trén tir cira Vinh Bic Bo 1én phia
béc dbi v6i nhitng con bdo c6 quy dao d6 bd nhur
b&o Kajiki. Trong qua khir mét s6 con bdo ¢ quy
dao tuong tuy Wukong (9/2000), Doksuri
(9/2017) cling ghi nhan hién tugng nay [2, 6].
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Hinh 8. Dién bién nudc dang do bio véi khoang cach tir tim bio t6i tram tai Hon Ngu trong béo Kajiki.

3.2. Két qud mé phong nude ding bio Kajiki

Nude dang va séng trong bio sb Kajiki dugc
thuc hién tinh toan tir m6 hinh ) tri tich hop
SuWAT. Két qua mé phong nudc dang do bio
va do cao song 16n nhat thé hién trén Hinh 9. So
sanh dién bién do cao nudc dang do bio giira tinh
toan va quan trac tai Hon Ngu va Hon Déu thé
hién trén Hinh 10. C6 thé thiy rang, bio Kajiki
dd gy nudc dang 16n hon 1,0 m trén dai ven bién
rat dai tir Ha Tinh t6i Nam Ninh Binh, nuéc dang
16n hon 2,0 m tdp trung tai ven bién Nghé Anva Bic
Ha Tinh, trong d6, nhiéu vi tri thudc hai tinh nay ¢6
nudc dang do bdo 1én téi gan 3,0 m (Hinh 9a).

Tir két qué so sanh trén Hinh 10 c6 thé thay rang
mod hinh dd mo6 phong dugc khoang thoi gian
xuét hién nudc dang 16n nhét ca & Hon Ngu va
Hon Dau. Tai Hon Ngu, mic du dinh nuéc dang
gan nhu khong khac biét so v6i s6 liéu quan tric,
tuy nhién moé hinh khong dy bao dugc thoi doan
nudc dang cao sau 18 gio ngay 25/8. Trong khi
d6, Tai Hon Dau két qua tinh nu6c dang 16n nhat
thién cao so v6i s6 liéu quan tric voi chénh léch
khoang 0,2 m va sai s6 16n giita tinh toén va quan
tric ¢ thoi doan trude va sau nude dang dat dinh.
Nhirng sai s6 theo nhu phén tich ¢ trén mot phan
nguyén nhan do bdi moé hinh du bao khi twong
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WRF chua mo6 ta dugc truong gid véi trudng hop
bao di cham sau khi vao sat bo va do phan giai
ludi tinh cia mo hinh dy bao nudc dang con tho
(1 km), chua m6 phong day du nudce dang gay
boi img xuat séng nhu mdt s6 nghién ctru trudc
do6 da dé cap [2, 6 - 9].

Két qua md phong trén Hinh 9b cho thay, tai
khu vuc ven bd, d§ cao song trong bao Kajiki
cao toi 6 - 8 m, tai Hon Ngu d6 cao song khoang
6 m, két qua mo phong ciing tuong ddi phu hop
voi s liéu ma quan tric vién tai Hon Ngu ude
luong dugc [17].

Phan I6n nhimg nghién ctru vé nude dang do
bao trude day chii yéu dé cap dén nude dang do
t6 hop tac dong cua giod, 4o giam khi ap va song
trong bdo. Cac nghién ctru xac dinh sy dong gop
cta tung thanh phan nhu ung xuat song, do giam
khi ap va ting xuat song cha yéu thuc hién theo
céc cong thire giai tich, nghién ctru bang mé hinh
sd tri chua dugc thyc hién nhiéu. Trong nghién
ctru cua Vi Hai DBang va cs (2017) da thuc hién
tinh toan nudc dang gay boi Gmg xudt gio, khi ap
va tng xuit song trong bdo Xangxane (9/2006)
va phan tich két qua tai tram hai van Son Tra (Pa
Néng) [15]. Péng gop riéng cua thanh phan gay
nude dang do co thé co nhiéu khac biét theo

2

00 05 10 s 20 25 30

Nudc dang do bao (m)
(@)

khong gian trong pham vi anh huong cta bao.
Trén Hinh 1la-c thé hién phan bd theo khong
gian nudc dang 16n nhét trong bio Kajiki do boi
g suit gio (Hinh 11a), khi ap (Hinh 11b) va
song (Hinh 11c). Két qua cho thay, nudce dang do
{ing sut gi6 chiém tru thé va chu yéu tap trung &
ven bo, phia bén phai vi tri tam bao, cang vao
gan b nuéc dang do Ung sudt gié cang ting,
nguyén nhan chinh 13 do hiéu tmg don nudc vao
duong bo. Trong khi do, pham vi nudc dang do
d6 giam khi ap 16n tap trung chii yéu hai bén
duong di ctia bdo. Vi cac con bio do bd vao ven
bién Viét Nam thuong thay khi ap giam nhanh
khi bdo vio sat bo dan téi nude dang do khi ap
cling giam nhanh [15], tuy nhién véi bdo s6
Kajiki mirc d6 giam khong nhiéu, chinh vi vay
nudc déng do khi ap tai ving sat bo van rét cao,
16n nhat khoang 0,7 m (Hinh 11b). Tuong tuy nhu
nuée dang do mg sudt gid, nudc dang do ung
xudt song tip trung chi yéu ving ven bd va tai
nhitng khu vuc c6 d6 cao song lon, do cao
nuéc dang gay bai song 16n nhat khoang 1,0 m
(Hinh 11c¢). Nguyén nhan nudc dang do tmg xuét
song lon tai khu vuc sat bo do bdi do sau bién da
giam lam phat sinh séng vo, gay hi€u tng nudc
dang do séng.

012345678 9101112131415
Do cao séng (m)
(b)

Hinh 9. Phén b6 nudc dang 16n (a) va d6 cao song 16n nhét (b) trong bao Kajiki (8/2025).
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Hinh 10. So sanh nu6c dang do bao giira tinh toan va quan trac tai Hon Ngu (a)
va Hon Dau (b) trong bao Kajiki.
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Hinh 11. Phan b6 nudc dang 16n r}hét do: (a) (mg sut gio, (b) do giam khi ap
va (c) ung xuat song trong bao Kajiki.

Trén Hinh 12 thé hién dao dong theo thoi
gian cua cac thanh phin nuée dang gy boi ing
suét gio, khi ap va song trong bao bao Kajiki tai
Hon Ngu va Hon Dau. Tai Hon Ngu, nuéc dang
do tmg xuit gi6 16n nhét khoang 1,6 m, chiém
khoang 66,7% nude dang tong cong. Khoang
thot gian xuit hién nuédc ding do ung xuit gio
16n nhat tring véi thoi gian c6 toe do gio 16n tai
tram, tuong tu nhu két qua phan tich s6 liéu quan
tric trén Hinh 6a. Nudc ding do tmg xuét song
16n nhat khoang 0,48 m, chiém khoang 20,5%
nuée dang tong cong. Thoi diém xuét hién nudc
dang do séng va tng xuit gi6 16n nhat tring
nhau, trong khi d6 nu6c dang do khi 4p xuét hién
mudn hon khoang 3 - 4 gio, nguyén nhan do boi
thoi diém ghi nhan khi 4p thap nhét tai Hon Ngu
trong bao Kajiki mudn hon so véi khoang thoi

gian c6 tbc d6 gio 16n nhat nhu da phan tich trén
Hinh 6b. Nuéc dang do khi 4p tai thoi diém nudc
dang téng cong 16n nhéat 0,31 m, chiém 13%. Két
qua phan tich nay cé su khac biét so véi truong
hop bdo Xangsane (9/2006) tai tram Son Tra,
trong d6, nudc dang do ng xuét gi6 va khi ap
cao nhat xuét hién tai cung thoi diém. Tai Hon
Dau, nude dang 16n nhat do g xuét gié khoang
0,69 m, chiém khoang 86,1% va xuat hién cing
v6i thoi diém nudc dang tong cong 16n nhét.
Nudc dang do khi ap 1on nhat khoang 0,22 m,
trung v6i khoang thoi gian tai Hon DAu ghi nhan
khi 4p thép (Hinh 7b) va sém hon so v6i nuée
dang gay boi ung xuat gi6. Trong khi d6, nud6ce
dang 16n nhét do mg xuét séng khoang 0,37 m,
xut hién mudn hon khoang 2 gio.



26 N. B. Thuy et al. / VNU Journal of Science: Earth and Environmental Sciences, Vol. 41, No. 1S (2025) 15-27

n
o

—Ung xuat gi6

—Khi ap

Lo
3]
.

—Ung xuat song

Ly
o
.

Nude dang (m)
o
(82}

0.8 4

0.6 —Ung xuit gio
—Khi ép

o
~
.

—Ung xuat song

o
)

Nude dang (m)
S o
N o

8/24/2025 8/25/2025 8/26/2025

8/23/2025 8/27/2025

Thoi gian (gio)

(b)

Hinh 12. Dién bién nuéc dang do tmg xuét gi6, do gidm khi 4p va tmg xuét song
tai Hon Ngu (a) va Hon Dau (b) trong bao Kajiki.
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4. Két luan

Bio Kajiki (8/2025) v6i cuong do cap 11-12
khi cap bo tai hai tinh Nghé¢ An va Ha Tinh da
gay nudc nudc dang do bao 2,31 m, myc nudc
quan tric ghi nhén tai tram hai van Hon Ngu 3,99
m, cao nhat trong 30 niam trd lai day. Thoi gian
nudc dang do bao cao hon 0,5 m kéo dai 18 gio,
tir 8 gid ngay 25/8 tdi 14 gio ngay 26/8. Nguyén
nhan nudc dang do bao cao va kéo dai do bdi bao
Kajiki c6 cuong d6 rat manh va di chuyén cham
khi vao sit bo. Thoi diém tram Hon Ngu ghi
nhan nuéc dang do bao 16n nhit khi tim bdo con
céch tram khoang 80 km va sau khi di chuyén
vao bo khoang 50 km tram Hon Dau méi ghi
nhén nudc dang do bao 16n nhét. Tai tram hai
van Hon Dau, mic du ¢ xa tdm bao va téc do gio
yéu nhung ciing ghi nhan nuéc dang do bio t6i
0,63 m, nguyén nhan do qua trinh lan truyén ciia
nuéc dang tir ctra Vinh 1én phia Béac. Két qua mo
phong nudc dang bang mé hinh sb tri cho thiy,
nuée dang do tmg suét gi6 chiém chu dao, chiém
té1 66,7% va 86,1%, tuong tng tai Hon Ngu va
Hon Dau. Nude dang do do giam khi 4p va tng
xuit song cao khoang 0,5 m tai Hon Ngu.

Céc két qua phan tich & trén c6 y nghia trong
cong tac theo doi, giam sat, du bao va canh bao
nuée dang do bio trong du bao nghiép vu dbi véi
nhitng con bdo c¢6 quy dao va dién bién twong tu
nhu bio Kajiki. Thong tin cap nhat vé nude dang
do bao Kajiki s€ phuc vu cho quy hoach vung
ven bién di chiu tac dong cua bio Kajiki. Trong

nghién ciru nay, mac du d@ mdé phong dugc
khoang thoi gian xuat hién nuéc dang 16n nhat,
nhung sai s6 con 16n, nhét 13 ¢ nhitng khoang
thoi gian trudce va sau nudc dang dat dinh. Ngoai
ra, bdo Kajiki da ngay nuéc bién dang két hop
v6i song tran 1am ngap nhiéu khu vuc ven bién
tor Thanh Hod t¢1 Ha Tinh, do vAy nghién ctru
tiép theo s& sir dung ludi tinh c6 d6 phan giai chi
tiét hon, nho nhat khoang 50 m dé c6 thé mo
phong day du nudc dang do song va ngap lut ven
bién tai khu vuc.

Loi cam on

Nghién ciru nay dugc tai tro boi B6 Khoa
hoc va Cong nghé trong d& tai ma s PTDL-CN-
46/22 va BO Nong nghiép va Méi trudng trong
dé tai ma s6 TNMT.2024.06.03. Tap thé cac tac
gia xin chan thanh cam on.
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