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ANH HUONG CUA THAM SO BAO TOI NUGC DANG
SAU KHI BAO PO BQ TAI VEN BIEN BAC BQ
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Pham Khanh Ngoc?, Nguyén Vin Moi

Tém tit: Trong nghién ciru ndy, anh huwong trwong gié, khi dp va toc do di chuyén ciia béo toi
nude dang do béo ¢ ven bién Bic Bé dwege phén tich theo két qua mé phéng bang mé hinh sé tri tich
hop SuWAT (Surge Wave and Tide) doi véi mede ding trong bao Kalmaegi-14 dé bo vio Quang
Ninh thang 9/2014. Bio Kalmaegi-14 dé bg vio ven bién Qudang Ninh t6i ngay 15 thang 9 nam 2014
da gdy hién twong mede dang sau khi bio do bo. Anh hwdng cia truong gio, khi ap truoc va sau khi
bdo dé bé ciing nhu téc do di chuyén va cuong dé bdo dwege phan tich. Két qua cho thdy, truong gio
manh sau bdo la nguyén nhdn gdy hién tuong nudc dang sau khi bdao dé bé tai ven bién Bdc Bé. Khi
vin toc di chuyén ciia bao tang thi nude dang tai Cira Ong giam, trong khi d6 tai Hon Ngu nwée ding
tang. Nuoc ddang tai Hon Dau dat gid tri lon nhat véi truong hop toc dg di chuyén cia bao Kalmaegi-
14 cham hon 1 gio so voi thuc té. Nudc dang tai 3 tram tang theo van téc gio, tuy nhién tram Hon
Ngur ¢é toc do tang I6n hon. PG I6n nude dang giam khi khi dp trong bdo tang nhwng mirc dg ting
tai 3 tram khdc nhau, tram Cira Ong ting chdm hon. Két qua nghién ciru sé rat hitu ich trong cong

tac canh bao, du bao nuoc dang do bao tai khu vuc.
Tur khoa: Nude ding sau bao, SuWAT, toc @ di chuyén, cwong dd bao.

Ban Bién tap nhan bai: 20/3/2020

1. Pit vin dé

Nhitng nhéan t6 chinh anh hudng téi nudc
dang do bio bao gdm: Céc tham sb bio (quy dao,
van toc gi0, ban kinh gié manh, khi 4p tam bao),
thily triéu, song bién va dia hinh khu vuc (d6 sau
va hinh dang duong bo). Thong thuong nudc
dang bio xuit hién va dat cuc dai tai thoi diém
bao d6 bd vao bo. Tuy nhién, trong nhiéu truong
hop da ghi nhan hién tuong nudc bién dang tai
thoi diém trudce (fore-runner surge) va sau khi
bdo d6 bd (after-runner surge). Trong d6, hién
tuong nudc ding sau bio d6 bo thuong kéo dai
trong hang chuc gio, da gy nhiéu thiét hai do
tinh bat ngod chua dy bao dugc. Mt sb truong
hop nude dang sau bao dién hinh nhu: Bao Vera-
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86, Dinah-87, Caitlin-91, Mireille-91, Rusa-02,
Maemi-03, Megi-04, Songda-04 do bd vao ven
bién mién Trung Nhat Ban [7]; Bio Iker-08 d6
bd vao Bic tiéu bang Texas [5]; Bao Becky-90,
Kalmaegi-14, Mirinae-16 d6 b vao ven bién Béc
B§ cua Viét Nam [3]. Tuy thudc vao khu vuc
cling nhu dac trung bao, nguyén nhan gay nudc
dang sau bio c6 thé do: Tac dong cua hinh thé
gi6, khi 4p trudc va sau khi bio d6 b, thiy triéu,
song bién va hiéu ung bom Ekman tai luu vuc
[7]. Do vdy, nghién ctru nguyén nhan va co ché
gy nudc dang sau bio can thiét phai thuc hién
cho tirng con bao va khu vuc cu thé, sau d6 dé
suat cai tién cong nghé du bao phii hop, nhét 1a
trong bdi canh bién ddi khi hau khi duoc nhan
dinh s& ¢6 nhiéu con bao manh/siéu bdo véi dién
bién bét thuong anh hudng t6i ven bd Viét Nam.

Vi hién tuong nude dang sau bao, mot $6 it
nghién ctru da dugc thuc hién cho con bao cu thé.
Sooyoul Kim va cong su (2014) da sir dung mo
hinh tich hop SUWAT danh gia hién tugng nudc
dang xuét hién sau khi bio Songda-04 d6 bo vao
ven bo Tottori-Nhat Ban theo nhiéu phuong an
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tinh toan (s dung truong gio, khi 4p tir mo hinh
bao giai tich, mo hinh sb tri khi tuong; cd va
khong xét t6i anh huong cua thuy tridu, song va
hiéu tng bom Ekman) va dua ra két luan rang
hiéu trng bom Ekman la nguyén nhan chinh gay
hién tugng nudce dang sau bao, va truong gio, khi
ap tir mo hinh dy béo sd tri khi twong cho két qua
phu hop hon mé hinh bao giai tich. Sau do, quy
trinh du bao hién tuong nudc dang xuét hién sau
bao da dugc xay dung cho khu vuc ven bo Tot-
tori-Nhat Ban [7]. Nghién ctru cua Kenedy va
cong sy (2011) vé hién tugng nudc dang trude
xuat hi¢n trude khi bao Tker-08 d6 b vao Bic
tiéu bang Texas cho thay ngoai hiéu ing bom
Ekman, dia hinh khu vuc ¢6 anh hudong manh dén
co ché gay nudc dang trudce va sau khi bio d6 bd
[5]. Nhitng nghién ctru nay ciling chi ra rﬁng, hién
tuong nudc dang sau bio can phai nghién ciru chi
tiét cho tirng con béo cuy thé.

Bio Kalmaegi d6 bo vao ven bién Quang
Ninh ngay 15 thang 9 da gay hién tuong nudc
bién dang kéo dai hang chyc gio tai ven bién Béc
B6 sau khi bdo d6 bd vao bd. Co ché clia hién
tugng nude bién dang sau bio Kalmaegi di duoc
phan tich trong nghién ciru cia Nguyén B4 Thiy
va cong su (2014) [2], [3]. Trong nghién ctru nay
anh huong cua truong gid, khi ap trude va sau khi
bdo d6 bd va cac tham sb bdo (van tdc di chuyén
va cuong do) t6i nudc dang do bio & ven bién
Bic B¢ dugc phan tich theo két qua mo phong
bang md hinh s6 tri tich hop SUWAT dé lam rd
vai tro ctia cac tham sd bao dén nudc dang sau
bao, gop phﬁn nang cao chat lugng trong cong tac
canh bao, dg bdo nudc dang bao tai khu vuc
nghién ctru.

2. Khu vuc va phwong phap nghién ciru

2.1. Khu vwe nghién ciru

Khu vue vinh Bic B duoc bao boc bai Viét
Nam va Trung Qudc, co6 dién tich khoang
126.250km?, chiéu ngang noi rong nhat khoang
320km (176 hai 1y) va noi hep nhat khoang
220km (119 hai 1y). Chiéu dai bo bién phia Viét
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Hinh 1. Khu viee nghién civu vinh Bdc Bé

Muia bdo doc ven bién khu vure ndy thuong bét
dau tir thang 6 va két thuc vao thang 10. Cac con
bdo manh & Viét Nam thuong dd bo vao khu vuc
nay va gay nudc dang 16n nhu: bao Dan (1989)
gdy nudc dang cao 3,6m tai Cira Viét, bao Kelly
(1981) gy nudc dang cao nhat tai Léch Gép-
Ngh¢ An 3,3m, bao Ceicil (1985) gay nudc dang
2,5m tai Thira Thién Hué, bdo Frankie (1986) gay
nuée dang cao toi 3,2m tai Tién Hai-Thai Binh,
bao Niki (1996) gay nudc dang 3,1m tai Hai Hau-
Nam Dinh...

2.2 Phwong phap nghién ciru

Dé mo phong nude ding trong bio Kalmaegi,
mo hinh tich hop thuy triéu, soéng bién va nudc
dang do bio dugc ap dung (SuWAT) bao gdm 2
mo hinh thanh phan 1a mé hinh song dai duya trén
hé phuong trinh nudc ndng phi tuyén 2 chiéu c6
xét dén nude dang do ung suit buc xa song va
mo hinh SWAN [4] dé tinh song. Hé phuong
trinh co ban ctia md hinh nuéc néng phi tuyén 2
chiéu duge mé ta nhu sau:
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Trong d6: n 1a muc nudce bé mat; M, N 1a
thong lugng trung binh theo dd sau, theo hudng
x va y; f 1a tham sb Coriolis; P 13 4p suat khi
quyén; d 1a d6 sau tong cong d =mn+h (voi h 1a do
sau muc nudc tinh); Ax 1a hé s6 khuéch tan rdi
theo phuong ngang; pw 1a mat do nudc; 1, ts 1a
g suit ma sat ddy va bé mat; Fx, Fy 1a ing suit
song duoc bd sung dé xét nudc dang do song,
dugc tinh tir md hinh SWAN. Co s¢ 1y thuyét,
phuong phap giai va diéu kién bién, ban dau da
dugc trinh bay chi tiét trong [1], [6], [8]. Trudng
gi6 va khi ap duoc ldy tir mo hinh WRF véi do
phan giai 7km.
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3. Két qua tinh toan va thao luin

3.1. Mién tinh va ludi tinh cho mé hinh

DPé mo phong nudce dang trong bio Kalmegi,
mo hinh SUWAT dugce thiét ké trén ludi vudng
va 1dng 3 16p nhu trén Hinh 2. Hé thong ludi
16ng dugc xay dung cho khu vic nhim 3 muyc
dich: (1) ¢6 thé chi tiét hoa su bién d6i phirc tap
ctia dja hinh khu vuc ven b nham tang do chinh
xac cua mo phong, (2) tdng kha nang tinh nudc
dang do ung suit song, (3) giam thoi gian tinh
toan (phuc vu trong dy bao nghiép vu). Mién tinh
va ludi tinh cho céac khu vue duge mo ta chi tiét
trén Bang 1 dudi day:
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Hinh 2. Truong dé sdu va mién tinh cia 3 luéi long:
(a) Luéi tinh Bién Péng (D1), (b) Ludi tinh khu vie ven bién Bdc bo (D2),
(¢) Ludi chi tiét cho ven bién Quang Ninh-Ninh Binh (D3)

Bdng 1. Mién tinh va d phdn gidi luGi tinh ven bién Bdc bé

Luéi Mién tinh S6 diém tinh theo P9 phan giai
Kinh & vi tuyén [AX x Ay]
DI 105°E -120°E, 8°N-22°N 226 x 211 7400 x 7400
D2 105.0°E-110.5°E, 16.0°N-21.5° N 181 x 241 1850 x 1850
D3 106.0°E-107.5°E, 20.0°N-21.0°N 181 x 121 925 x 925

3.2. Hién twong nwdc ding sau bdo
Kalmaegi dé bg vao bo

Bao Kalmaegi-14 c6 quy dao nhu trén Hinh
3a, hinh thanh ngoai khoi phia dong Philippines
vao trua ngay 12/9/2014 tir mot ving ap thap
nhiét d6i. Trong qua trinh di chuyén vé phia dat
lién Viét Nam, cuong do bao da co luc manh trén
cép 13. Tam bdo di vao ven bién Quang Ninh
khoang 21 gio ngay 16/9/2014, 1a lac thuy triéu

xudng thip nhat trong ngay va sau do tiép tuc di
sdu vao dat lién, suy yéu dan thanh ap thap nhiét
d6i. Bio Kalmaegi-14 gay ra gio manh cap 9-10,
giat cap 11-12 cho ven bién Quang Ninh va Hai
Phong. Vao sang va trua ngay 17/9 tuc la sau
khoang 10 gid bdo do, khu vuc ven bién Hai
Phong-Quéng Ninh da xuét hién nudc bién dang
cao kém theo nhitng con song cao tr 3-4m gay
ngdp lut mot s6 khu vuc trling, nhu tai thi trin
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D6 Son-Hai Phong (Hinh 3b). Pay 1a mot tinh
hudng kha bt ngo vi khong phai 1a thoi diém
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thuy trieu cao nhat ciia nam.
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Hinh 3. (a) So doé dwong di ciia bdo Kalmaegi-14, (b) Séng I6n va ngdp lut ven bo nwée ddang bao
két hop véi triéu cuong tai Poé Son - Hai Phong sau khi bio Kalmaegi-14 do bé

Trén Hinh 4 13 dao dong muc nudc tong
cong, thuy triéu va nude dang (muc nude tong
cong-thiy tridu) tai Hon Dau (Hinh 4a) va Hon
Ngu (Hinh 4b). Két qua phan tich cho thdy nudc
dang do bdo Kalmaegi-14 c6 mot sb diém khac
thuong boi sau khoang 3 gid bio db bd nudc
dang méi dat trén 50cm va thoi gian ton tai nude
dang kéo dai toi hon hon 12 gio (tram Hon Dau,
Hinh 4a). Tai tram Hon Ngu, noi rat xa vi tri bio
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dd bo, cling ghi nhan nudc dang xuét hién sau
khi bio d6 bd 6 gid va nude dang cao 0,5m kéo
dai trong 7 gio' (Hinh 4b). Trén hinh 5 thé hién
mdi lién hé giita nudc dang do bdo vai van tde
gié (Hinh 5a) va khi ap (Hinh 5b). Két qua cho
thay nuéc dang do bio tai Hon Diu c6 tuong
quan véi van tdc gio nhiéu hon so vé6i khi ap thé
hién su tring pha cua nude ding va van tdc gio
nhu trén Hinh 5Sa.
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Hinh 4. Dao dong ciia miec nuée tong cong, thiyy triéu va mede dang sau bdo tai tram
Hon Ddu (a) va Hon Ngu (b) trudc va sau khi bao Kalmaegi-14 dé bé vao bo

3.3. Anh hwong ciia truong gié trude va sau
khi bdo dé bé tdi nwéc ding do bio

Pé danh gia vai tro cua trudng gid trude va
sau khi bdo d6 b t6i nude dang do bio tai ven
bién Bic Bo, phuong an tinh nudc dang nhung
khong xét td1 anh hudng cua gio sau khi bao da
dd bd duoc thuc hién, tic 1a truong gié dugc gia
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dinh ¢ trang thai thoi tiét binh thuong véi van
toc gid gan bang “0” (WRF-no wind, trén Hinh
6a va Hinh 6b). Két qua mé phong cho thay, tai
Hon Déu d6 16n va thoi gian ton tai nudc dang
nho hon khi khong stir dung truong gi6 sau khi
bdo dd bo. Trong khi d6, tai Hon Ngu muc do
giam cua nude dang 16n nhat nho hon so voi tai
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Hon Dau. Nhu véy, c6 thé thdy rang truong gio
manh sau khi bdo d6 bo 1a nguyén nhan gay
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nudc dang sau bao tai Hon Dau.
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Hinh 5. Dao dong ciia nwde ding bdo véi vin toc gio
(a) va khi dp (b) tai tram Hon Ddu trong bao Kalmaegi-14
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Hinh 6. So sanh nuéc déng tinh todn va quan trac tai Hon Dau (a) va Hon Ngu (b)
trong bdo Kalmaegi-14 theo phwong én xét day di truong gid, khi dp va chi xét triede khi bao do bo

3.4. Anh huwong cua khi ap tdm bdo toi nuoc
ding

Anh huong cua khi 4p tAm béo t6i nudc dang
duoc thuc hién voi truong hop quy dao va cac
tham sb bdo khac nhu tdc do di chuyén, van toc
gié duoc giit nguyén nhung thay do6i khi ap tdm
béo theo hudng ting (cudng d bdo yéu hon) va
giam (cuong do bao manh hon) so voi khi ap
thuc t& cia bao Kalmaegi-14 trong khoang tir -
15hPa dén +15hPa. Bién thién nudc dang 16n

nhat theo su thay ddi ctia khi ap tim bdo so véi
thuc té tai Cira Ong, Hon Dau va Hon Ngu trén
Hinh 7a cho théy do 16n nudc dang tai 3 tram
giam khi khi &p tam bao tang. Trén Hinh 7b la ty
16 nude dang 16m nhat (Zma/Zmax(thuc té)) tai Cira
Ong, Hon Dau va Hon Ngu voi sy thay ddi cia
khi ap tdm bao so voi thuc té. Két qua cho thay
xu thé giam ctia nudc dang dang 16n nhét khi khi
ap tam bao tang Ién, tuy nhién mirc d§ gidm tai
Hon Ngu nhanh hon tai Hon Dau.
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Hinh 7. Sy thay déi ciia nuée dang 1om nhat (a) va ty 1é nuede dang Iom nhdt so véi thue té (b) tai
Cita Ong, Hon Déu va Hon Ngu trong triwong hop thay doi khi dp tdm bdao Kalmaegi-14

3.5. Anh hwong ciia téc dé di chuyén ciia
bao

Dé danh gia anh hudng cua tée d6 di chuyén
cta bao té1 nudc dang do bao, bao Kalmaegi-14
duoc gitr nguyén quy dao va cuong do nhung
thay doi van do di chuyén chdm va nhanh hon
trong khoang tir -15km/h dén +15km/h gio so
véi van toc di chuyén thuc té. Trén Hinh 8a-c 1a
bién trinh nuéc dang do bio tai Cira Ong, Hon
Dau va Hon Ngu véi cac truong hop van toc di
chuyén thyc té, nhanh hon Skm/h (W+5) va
cham hon 5km/h (W-5) hon so véi thuc té. Két
qua cho thdy, tai Ctra Ong va Hon Dau nudc
dang bdo cao hon véi trudong hop toc do di
chuyén cta bdo cham hon Skm/h gid, trong khi
d6 tai Hon Ngu nudc dang 16n hon voi truong
hop bio di chuyén nhanh hon so véi thuc té
5km/h gid. Két qua tinh toan nude dang 16n nhét
tai Ctra Ong, Hon Dau va Hon Ngu véi su thay
dbi cua toc d6 di chuyén cua bio trén Hinh 8d
cho thay khi téc do di chuyén cta bio cang cham
thi nudc dang tai Ctra Ong cang 16n va nguoc lai
dbi véi tram Hon Ngu. Trong khi d6 véi tram
Hon Diu nuéc dang bio ting khi tbc do di
chuyén cham va dat gia tri 16n nhéat tai voi tri sd
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tde do di chuyén cua bao cham hon so véi thuc
té 5km/h va sau day nudc dang 16n nhat giam
dan.

3.6. Anh hwéng ciia vin téc gié téi nwéc
ding

Anh huong cua van toc gié téi nude diang
duoc thuc hién voi truong hop quy dao va céac
tham s6 bdo khac nhu téc do di chuyén, khi ap
tam bao duoc giit nguyén nhung thay dbi van toc
gi6 trong bao theo hudng tang (cuong do bao
yéu hon) va giam (cuong do bdo manh hon) so
v6i khi ap thuc té cia bao Kalmaegi-14 trong
khoang tir -6m/s dén +6m/s. Bién thién nudc
dang 16n nhét theo sy thay dbi cua van toc gid
trong bao so vadi thuc té tai Cura Ong, Hon Dau
va Hon Ngu trén Hinh 9a cho thay d6 16n nudc
dang tai 3 tram tang khi van tc gié trong bio
tang. Trén Hinh 9b 1a ty 18 nudc dang 16n nhat
(Zmax/Zmax(thuc t8)) tai Ctra Ong, Hon Dau va
Hon Ngu véi sy thay ddi ciia van toc gié trong
bao so véi thuc té. Két qua cho thay nuéc dang
bdo tai 3 tram déu tiang khi van toc gio ting
nhung tdc d6 tang tai Hon Ngu nhé hon so voi
Cira Ong va Hon Déu.
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Hinh 8. Dién bién nuéc dang tai Cira Ong (a), Hon Déu (b) va Hon Ngu (c) vdi trwong hop vin
toc di chuyén ciia bdo nhanh va chdm hon so véi thue té Skm/h gio; (d) Nuéce dang I6n nhat tai
Cita Ong, Hon Déu va Hon Nguw véi suw thay doi van toc di chuyén ciia bao
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Hinh 9. Sw thay doi ciia nuée dang I6n nhdt (a) va ty 1é nude dang Iém nhat so véi thuce té (b)
tai Cita Ong, Hon Dau va Hon Ngue trong trueong hop thay doi vin téc gio trong bdo Kalmaegi

Két qua phan tich anh huong cia cuong do
bdo & trén cho thay nudc dang tai Cira Ong bi
chi phéi boi van tdc gié nhiéu hon so vai khi ap
tam bao va truong hop nguoc lai ddi vé6i tram
Hon Ngu, nude dang bi chi phdi boi khi ap nhiéu
hon so véi van toc gid trong bdo. Nhan dinh nay

dugc minh hoa trén Hinh 10, & d6 1a ty I¢ nudc
dang 16n nhat voi phuong an tinh nuée dang gay
boi riéng van toc gié (Zeio) va khi ap (Zini a) s0
v6i nudc dang 16n nhat do dong thoi ca gio va
khi 4p (Zgiswniap). KEét qua cho thay tai tram Ctra
Ong, nudc dang gy boi gio chiém téi 78% nude
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dang tong cong (do gi6é va khi ap), trong khi do
tai Hon Ngu, ty 1€ nudce dang gay boi khi ap 16n

hon so vai van toc gio trong bao.

100

 7(gi6)/Z(gi6+khi dp)
m Z(khi 4p)/Z(gi6-+khi 4p)

Ty 1€ nudc dang (%)
B N o)
S (e [w)

[\
(]

Cira Ong

Hon Dau

Hon Ngu

Hinh 10. Ty Ié nwéc ddang 1om nhat véi phicong dn tinh chi xét t6i gi6 (Zeis)
va khi &p (Zini i) vOi phicong én tinh dong thoi ca gié va khi ap tai Cira Ong, Hon Déu va Hon
Ngu trong bao Kalmaegi-14

4. Két luan

Trong nghién ctru nay, anh huong truong gio,
khi 4p va tdc d6 di chuyén ctia bdo téi nudc dang
do bdo & ven bién Bic Bo duoc phan tich theo
két qua mo phong bang hinh SUWAT nudc dang
trong bao Kalmaegi-14 do bo vao Quang Ninh
thang 9 nim 2014. Két qua cho thay, truong gio
manh sau bao la nguyén nhan gay hién tuong
nudc dang sau khi bao dd bo tai ven bién Béc
Bo. Khi vén toc di chuyén cua bao tang lén thi

nudc dang tai Ctra Ong giam, trong khi d6 tai
Hon Ngu ting. Nudc dang tai Hon Déu dat gia
tri 10n nhat voi truong hop tée d6 di chuyén cua
bao cham hon 5 gio so véi thuc té. Nudc dang
tai 3 tram tang theo van tde gi6, tuy nhién tram
Hon ngu ¢6 tée do taing 16n hon. P9 16n nude
dang giam khi khi ap trong bao ting nhung muc
do tang tai 3 tram khac nhau, tram Ctra Ong tang
cham hon. Nué6c dang tai Cira Ong bi chi phi
boi van téc gié nhidu hon so vé6i tai Hon Ngu.

Loi cam on: Nghién curu nay dwoc tai tro boi Bo Tt ai nguyén va Moi truong trong dé tai “Nghién
curu co' 5o khoa hoc va xay dbmg quy trinh xdc dinh cdp dé rii ro thzen tai do bdo, dp thap nhzet doi
va nueoc dang do bdo, ma so TNMTZO] 7.05.05" va Quyphat trién khoa hoc va céng nghé quoc gia
(NAFOSTED) trong dé tai md sé 105.06-2017.07. Tép thé tdc gia xin chdn thanh cam on.
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EFFECTS OF STORM PARAMETERS ON STORM SURGES AFTER
STORM HIT THE NORTHERN COAST
Pham Tri Thuc!, Nguyen Ba Thuy?, Do Dinh Chien?, Dinh Van Manh*,
Pham Khanh Ngoc?, Nguyen Van Moi*
"Naval Academy-Naval Service
*National Center for Hydro-Meteorological Forecasting
3Vietnam Institute of Meteorology, Hydrology and Environment
‘Institute of Mechanics-VAST

Abstract: In this study, the influence of wind field, barometric pressure and the speed of storm
movement to storm surge in the Northern coastal region were analyzed according to simulation re-
sults using an integrated numerical model SuWAT calculate storm surge in the typhoon Kalmaegi
(9/2014). Typhoon Kalmaegi hit Quang Ninh coastal area in the evening of 15/9/2014, causing after-
storm surge. The influence of wind field, barometric pressure before and after the Typhoon landing
as well as movement speed and storm intensity were analyzed. The results showed that the strong
wind field after the typhoon was the cause of the after-storm surge when typhoons hit the Northern
coast. When the movement speed of storm increases, the seawater rise at Cua Ong station decreases,
while of Hon Ngu station increases. Storm surge at Hon Dau station reached the highest value with
the case that the speed of typhoon Kalmaegi was slower than 1 hour compared to reality. Seawater
level rise at 3 stations increased with wind speed, however, at Hon Ngu station had a higher growth
rate. Magnitude of rising water decreases when the pressure in the storm increases but the level in-
creases at 3 different stations, Cua Ong station increases more slowly. The research results will be
very useful in warning and forecasting storm surge in the area.

Keywords: After-storm surges, SuWAT, speed of movement, storm intensity.
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