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rong nghién cieu nay, nude dang do bdo va gié miia dwoc tinh todn thir nghiém bang

Z mé hinh ROMS 2 chiéu. Trong d6, c6 3 truong hop gdy nude ding dwoc thir nghiém la

bdo Xangsane thang 9/2006, hoan luu sau bdo két hop véi gié mia Tdy Nam sau béo

Kalmeagi thang 9/2014 dé bé vao Quang Ninh va nuede dang trong dot triéu cuong ky luc tai thanh

phé Hé Chi Minh ngay 20/10/2013. Két qua cho thdy mé hinh mé phong twong déi tét nuwée ding

do bdo ciing nhi gié mia. Nude ding do gié mia gdy nén trong dot triéu cuong thing ngdy

20/10/2013 tai cira séng Sai gon cé thé lén t6i 0,4 m, ddy la phan déng gép rat dang ké trong muec
nude tong cong gy ngdp lut tai thanh phé Ho Chi Minh.

Tu khoa: Nuoc dang do bdo, bao, gio mua.

1. Mé dau

Viét Nam 1a mdt trong nhitng nudc c6 nguy
co nudce dang bao cao trong khu vuc, nhat 12 tai
dai ven bo phia Bic va Bic Trung B, do déy 1a
noi ¢6 tan suit bio hoat dong manh, dia hinh ven
bo lai ndng, day thoai. Lich sir d ghi nhan nhiéu
con bio gay nudc dang 16n da gay thiét hai nhiéu
vé nguoi va ciia nhu Damrey, va Washi (2005),
Xangsena (2006), Ketsana (2009).

Ngoai hién tugng nudc dang do bao, trén thyc
té con ghi nhan dugc nhiu trudng hop nudce
dang khong di kém véi hoat dong ctia bao. Cac
dot nude dang cha yéu xay ra vao cac thang 10,
11, 12 va thang 1, mot sé dot xay ra vao thang 2
va thang 3 duong lich hiang nam [1]. Day la
nhitng thang c6 bién do thuy triéu cao va cac dot
nudc dang thuong trung véi thoi ky giéo mua
Péng Bic c6 cudng d6 manh, duy tri nhidu ngay
va ting cuong lan sau xudng phia nam. Theo mot
vai két qua nghién ctu, tai Viét Nam trong
nhitng dot gié mua manh (cip 6, 7) va kéo dai 2
dén 3 ngay ciing co thé giy ra nudc dang dang
ké, khoang tir 30 - 40 cm, c6 khi cao hon [3, 4].
Dua theo s liéu phan tich myc nudce nhiéu nam
tai cac tram hai van va thuy van ctra song, Hoang
Trung Thanh (2011) da chi ra raing ngoai dao
dong thuy triéu, trong dao dong ctua myuc nudc
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bién ven bd va hai dao nude ta con thuong xuyén
xudt hién cac dot nude dang, nude rat; thoi gian
cua cac dot nude dang, nude riat chiu anh hudng
chu yéu boi ché do gio, nhét 1a trong gié mua
Dong Bic; cac dot nude dang, rut nho hon 0,5 m
chiém dai da s6 va nudc dang trong cac dot gio
mua c6 thé dat t¢i 0,3 - 0,4 m. Nude dang gay ra
boi gié mua thuong xdy ra chu yéu ¢ khu vuc
ven bién c4c tinh tir Quang Tri dén Ca Mau, nhét
13 tai cac vung bién nira kin, cang bién va cura
song, trong do hién tugong triéu cuong tai thanh
phé HO6 Chi Minh (TPHCM) dugc nhic dén
nhiéu nhat [1].

Trong nhitng nam gan day, lién tiép muc nudce
triéu cuong tai TPHCM ¢ muc cao, tinh hinh
ngap lut nghiém trong & nhiéu khu vuc trong
thanh phd xay ra nhiéu hon, gay ngap ung, lam
anh huong 16n dén doi sdng va san xuat ciia nhan
dan. Ngoai ra do yéu t6 tridu thién vin va mua
11, rat ¢ thé triéu cuong tai TPHCM c6 phan
dong gop dang ké ctia nude dang do gié mua.

Vi vay, viéc nghién cuu tinh toan, du bao do
bao va gié mua tai Viét Nam la rat can thiét
nhdm goép phan phong tranh va quy hoach.

Trong nghién ciru nay, m6 hinh ROMS 2D
duoc xay dung cho diéu kién cta Viét Nam va
thtr nghiém tinh todn nudc dang trong bao va gio6
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mua cho 3 truong hop. Két qua ban dau da danh
gi4 kha nang va trién vong ap dung mé hinh vao
du bao nghi€p vu nudc dang do bao va gi6 mua
tai Viét Nam.

2. Gi61i thiéu mo hinh ROMS

ROMS [a mo6 hinh dai duong quy mo khu vuc
va phat trién boi dai hoc California va dai hoc
Rutgers (Hoa K¥) [6]. La m6 hinh ma ngu6én mé
nén ROMS mang tinh cong déng cao, duoc
nhiéu nha nghién ctu st dung véi quy mé khong
gian va thoi gian khac nhau: tir dai ven bo tdi cac
dai duong thé gidi; mé phong cho vai ngay, vai
thang va t&i hang chuc nam. M6 hinh ROMS
dugc xay dung trén co s cac nghién ciru sb tri
bac cao mdi nhat ciing véi ki thut tién tién cho
phép trién khai mét cach cé hiéu qua cac tinh
toan c6 do phan gidi cao. M6 hinh giai céac
phuong trinh thuy tinh cho thuy vuc c6 bé mit tu
do véi dia hinh day phtrc tap trén hé ludi cong
truc giao theo phuong ngang va thich tng dia
hinh theo phwong thang dimg. Vi bai todn nudc
dang do bao va gié mua trong nghién clru nay,
md hinh ROMS 2D dugc lua chon. Chi tiét vé
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md hinh ROMS dugc trinh bay tai [6].

3. Két qua 4p dung thir nghi¢m

3.1. 86 ligu dau vao cho mé hinh

a. Mién tinh, lwdi tinh va sé liéu dia hinh

Mién tinh nuéc dang do bio va gié mua bao
gom: -2,5 - 26,0°N; 97,0 - 125,0°E (Hinh 1a).
Luéi tinh cong dugc xdy dung gom 498 x 498
6 ludi véi kich thude bién doi theo hudng kinh
do la tr 2,6 - 6,6 km va theo hudng vi do 1a tu
3,7 - 8,0 km, theo xu thé chi tiét cho vung bo
(Hinh 1b). Dia hinh day bién 1a s liéu ly tur
ETOPO-1 c6 do phan giai 1 phut (Hinh 1a).

b. S6 liéu gio, dp

Truong gio, ap dugc st dung cho moé hinh
ROMS la truong gio tai phan tich & do cao 10 m
va khi ap trén bé mit bién, ¢ dinh dang netCDF,
c6 d6 phan giai ngang 15 km duogc lay tir san
phém chay nghi¢p vu tai Trung tam Dy bao khi
tugng thily van Trung wong. Tur s6 liéu ndy, mo
hinh ROMS s€& ndi suy vé hé toa do cong truc
giao tuong thich rng véi tirng bude thoi gian

tinh cua mo hinh.

Hinh 1. (a) Mién tinh va trieong do sau, (b) Ludi tinh cho khu viee bién Péng

3.2. Kiém nghi¢m mé hinh trong tinh nwéc
ding do bdo va gio mua tai Viét Nam

a) Nuoc dang trong bdao Xangsena thang
9/2006

Hinh 2(a) 1a quy dao ctia bao Xangsena thang
9/2006 d6 bd vao Pa Nang ngay 01/10/2006 véi
cap gi6 11. Bdo di gay nudc dang 16n trén mot
vung ven bo rong 1én quanh vi tri bao dd bo.
Khu vyce c6 dia hinh trling nhu Thira Thién Hué
d3 bi ngap lut niang. Ngoai nudc bién dang do

bao, luong mua lon trong va sau bao da gay ra
ngap ung I6n trong ndi ddng do qua trinh thoat 1
cham do nudc ngoai bién dang cao.

Hinh 2(b) va 2(c) 1a so sanh két qua tinh toan
va quan tric dao dong theo thoi gian ciia nudc
dang bao Xangsena tai Son Tra va Ctra Viét. Két
qua tinh todn bang mo hinh SuWAT [1] ciing
dugc thé hién. Két qua cho théiy ca md hinh
ROMS va SuWAT déu mé phong kha tét dién
bién nudc dang bio, nhét 1a dinh nudc dang.
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Hinh 2. (a) Quy dao bao Xangsena thang 9/2006, (b) dao dong nudc dang do bdo tai Son Tra,
(c) dao dong nuoc dang do bao tai Cua Viét

b) Nuoc dang trong bdo Kalmeagi thang
9/2014

Con bdo thtr hai duoc lya chon dé kiém
nghiém la bao Kalmeagi thang 9/2014. Bao
Kalmeagi c6 quy dao nhu trén hinh 3(a), hinh
thanh ngoai khoi phia Pong quan dao Philippin
vao trua ngdy 12/9 tir mot ving ap thap nhiét
doi. bay khong phai 1a con bao manh, tuy nhién
dd gay nudc dang twong dbi 16n va co tinh bat
ngd & chd vao sang va trua ngay 17/9 tirc 1a sau
khoang 10 gid bio dd, khu vuc ven bién Hai
Phong - Quang Ninh da xuét hién nuéc bién
dang cao kém theo nhiing con soéng cao tur 3 - 4
m gy ngap lut mot sé khu vuec triing, thi du nhu
tai thi xa D6 Son - Hai Phong. Hién tugng nudc
dang do bao sb 3 thang 9/2014 duoc phan tich
tai [5] d4 chi ra rang nguyén nhan gy nudc dang
16n sau khi bdo s6 3 d6 bo vao dat lién sau
khoang ntra ngay 13 do hoan luu gi6 sau bio két
hop véi truong gié Tay - Nam hoat dong manh
trong thoi gian dai va c6 hudng théi vudng goc
v6i duong bo. Chinh vi nguyén nhan gay nudc
dang xuat hién sau bio la do hoan luu cua gid
mua Tay Nam nén cdc mo hinh dy bdo nudc
dang bio néu st dung truong gio, ap tir mo hinh
bao giai tich s€¢ khong moé phong duogc [5].
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Trén hinh 3a va 3b 1a két qua tinh toan dao
dong nudc dang do bao tai tram Hon DAu va Hon
Ngu trong bio Kalmaegi bang mé hinh ROMS.
Két qua cho thdy, mo hinh mé phong kha t6t
nudc dang do bdo. Phan bd theo khong gian
nuée dang bio 16n nhét trén hinh 3d cho thy ca
dai ven bién tir Quang Ninh dén Nghé An co
nuoc dang cao 0,5 m.

¢) Nu6e ding do gié miia tai ven bién Nam Bé

Nudce dang do gié mua duge tinh toan bang
mé hinh ROMS trong dot triéu cudng xay ra vao
chiéu toi ngay 20/10/2013. Pay la dot tridu
cudng dang cao ky luc, voi dinh triéu tai tram
Phu An trén séng Sai Gon dat 1,68 m, cao nhat
trong vong 61 nam qua.

Trén hinh 4(a), c6 thé thy trong thoi ky nay
trudong gi6 Pong Béc hoat dong véi cuong do
kha manh, kéo dai va dugc don sau xudng phia
nam. Gié manh, muc nudc triéu 1én cao két hop
v6&i mua 16n chinh 1a nguyén nhan gay ra hién
twong ma chung ta van thuong goi 1a tridu
cudng. Hinh 4(b) thé hién trudng nude dang 16n
nhat trong dot gié mua nay, c6 thé thiy nudc
dang 16n nhit tai cira song Sai Gon dat dén 0,5 -
0,6 m. Trén hinh 4(c) 1a két qua so sanh giita tinh
toan nudc dang tir mé hinh ROMS vdéi s6 licu
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quan tric nude dang (sau khi dé loai thuy tridu tir ot nude dang do gié mua gy nén trong thoi
muc nudc quan tric) va myc nude quan tric tong ~ doan nay.
cong. Két qua cho thiy mo hinh mé phong kha
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Hinh 3. (a) Quy dao bao Kalmeagi thang 9/2014, (b) Dao d,o”né l)m’('fc ddng bdo tai Hon Dau,
(¢) Dao dong nuoc dang do bdo tai Hon Ngu, (d) Phdan bo nudc dang lon nhat trong
bdo Kalmaegi (két qua cua moé hinh ROMS)
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Hinh 4. (a) Tmang gio ngay 20/10/2013, (b) Truong nudc dang 16m nhat thang 10/2013,
(c) Bién thién ciia muwc nuede quan tric, nuée dang quan trdc va mede dang tinh todn bang
mo hinh ROMS
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Trén day 1a mot s6 két qua tinh toan thir
nghiém nudc dang do bdo va gié mua bang mo
hinh ROMS. Céc két qua tinh toan kha phu hop
v6i s6 liéu quan tric. Tir nhitng két qua nay cho
thdy trién vong ctia m6 hinh ROMS vao dy bao
nghiép vu nudc dang gay ra boi bao va gio mua
tai Viét Nam.

4. Két luin

Trong nghién ctru nay, mé hinh ROMS da
dugc thiét 1ap trén ludi tinh cong v6i dd phan

giai chi tiét viing ven bo dé tinh toan thir nghiém
nudc dang gay ra boi bao va gié mua tai Viét
Nam. Két qua thir nghiém cho 3 trudng hop cho
thdy kha nang ctua mé hinh trong dy bio nudc
dang do bdo va gi6 mua tai Viét Nam. Tiép tuc
hiéu chinh mé hinh va kiém chimg cho cac con
bao, cac dot gi6 mua va hién tuong muc nudc
dang di thuong do nhidu dong khi 4p s& duogc
thuc hién & nhimg nghién ctru tiép theo.

Léi cam on: Nghién citu ndy duoc tai tro boi Bé Khoa hoc va Céng nghé trong dé tai ma sé
PTPL-CN.35/15. Tdp thé cdc tdc gia xin chdn thanh cam on.
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APPLICATION ROMS MODEL ON SURGE GENERATED BY
TYPHOON AND MONSOON
Nguyen Ba Thuy”’, Pham Khanh Ngoc®, Du Duc Tien®, Tran Quang Tien",
Lars R. Hole®, Nils Melsom Kristensen®, Johannes Rohrs®
(MVietnam National Centre for Hydro-Meteorological Forecasting (NCHMF)
@Norwegian Meteorological Institute (MetNo)

In this study, surge generated by typhoon and monsoon were simulated based on two dimensional
ROMS model. Three simulation cases was selected as typhoon Xangsena (9/2006), typhoon Kalmeagi
(9/2014) and the historical record of spring tide at at Ho Chi Minh city (20/10/2013). The simulated
results show agree well with observation data in on both storm and monsoon cases. Surge generated
by monsoon in spring tide in 20/10/2013 at Saigon river mouth reached 0,4 m which significant con-
tribution in the total water level caused flooding in Ho Chi Minh City.

Key words: Storm surge, typhoon, monsoon.
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