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NGHIEN CUU MO PHONG TAC PQNG CUA SONG VA
NUOC DANG BAO KHU VUC VEN BIEN MIEN TRUNG

Tran Hong Thai', Poan Quang Tri2, Pinh Viét Hoang?

Tém tit: Nghién ciru mé phong tac dong cia séng va nude dang do bdo dén khu viee ven bién
mién Trung bao gom cdc tinh tir Nghé An - Phii Yén. Nghién civu dd dp dung cdc mé hinh bdo Fu-
Jjita dé thiét lap trieong gio - dp, mé hinh SWAN dé mé phong trong séng trong bdo va mé hinh
SuWAT dé mé phong mede ding bao, ngdp lut do bdo Ketsana (nam 2009) cho khu viec nghién ciru.
Két qua mé phong trong gio - ap tir mé hinh bdo twong doi sdt truong gié - dp ¢ viing gan tam bio,
nhueng khu viee xa tam bdo rdt khé chinh xdc. Bio Ketsana gdy séng lom doc ven bién Nghé An - Phi
Yeén, dac biét la khu vuc gc”in tam bao gay song lon trén 7 m tai khu vuc bdao dé bo. O ngoai khoi,
bdo Ketsana gdy séng Iém trén 5 m véi pham vi khoang gan 400 km. Két qua mé phéng nwée ding
I6n nhdt trong treong hop tinh theo phwong dn té hop trong bdo Ketsana tai ven bién Quang Nam
- Quang Ngdi ¢ mike xdp xi 1,5 m. Két qua nghién ciru cho thay viéc dp dung cdc mé hinh SWAN va
SuWAT dé tinh todn va mé phong séng va nude ding do bio Ketsana nham xdc dinh kha nang ngdp
lut déng vai tro hét sike can thiét va mang ¥ nghia khoa hoc thiee tién gép phan giam thiéu thiét hai
do thién tai gay ra.

Tir khoa: Bao Ketsana, nuoc dang bao, Fujita, SWAN, SuWAT.
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1. Mé dau cuong sé€ trg nén dac bi¢t nguy hiem do su ket
fiosan Y S SURIN - hop ctia muc nudce tridu cao véi nude dang bio
Dudi tac dong ctia bien doi khi hdu dang dien Op cua mt v . d ’g
. U A va song 1on trén muc nudc nén cao s€ tién sau
ra trén pham vi toan cau, céc thién tai c6 nguén g :

gbc khi tuong thity van (KTTV) trong do ¢ bdo hon vao dat lién lam gia tang dién tich ngap lut

ngay cang didn bién phitc tap. Mot trong nhimg YO8 ven bo cling nhu phé hiy cac cong trinh,

hé qua tiéu cuc trong bao 1a hién tugng soéng 16n gay thi¢t hai ndng n¢ v& ngudi va cia. Mic df

va nuoc dang bao [10]. Séng lon trong bao co ngdp Iyt ving ven b do nudc ding bao ngoai

thé pha hily cic cong trinh ven bi &n va cb the yeu to thuiy trieu con phu thudc vao dia hinh trén

lam chim céc tau ¢6 trong tai 16n. Tac dong bo va Il trong song. Nudc dang bao két hop véi

chinh ctia nuéc ding bdo t6i ving ven b 13 thuy trieu dang cao s€ lam giam kha nang thoat

ngap lut, xAm nhdp min va x6i 16 by bidn, dic 1T trén cac song. Mot thi du dién hinh nhu khu

N S N LS i A ) vue ven bién Thira Thién - Hué 1a noi c6 dia
biét néu bao xdy ra trong thoi ky triéu cuong : :

[14]. C6 thé nhan thiy ring, nghién ciru va tinh b ring, bo bién cdu tao chu yéu la cat, khong

toan md phong song, nudce dang bio 1a cn thiét ~ © dé bien bao boc nén dé x4y ra ngdp lut rét

va ¢6 ¥ nghia khoa hoc thuc tidn gép phin ning né cta con bio manh Ketsana (ndm 2009)
phong tranh, gidm thiéu thiét hai do thién tai [4, ~[)- T8l Viét Nam, hién nay 6 khd nhi¢u cong
6,8, 9, 11, 16]. Khi bio dé b vao thori ky tridu  1gh¢ tinh todn, m6 phong truong gio-ap, song
) trong bao, nudc dang bao theo cac kich ban khac
'Tong cuc Khi tugng Thiy van nhau hién da hoan thién. Dé thiét 1ap truong gid-
’Tap chi Khi twong Thiy van
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hinh bao giai tich nhu Fujita [3], Hollans, Boose
... hodc st dung truong gio - ap tai phan tich.
D41 voi song bién, co thé st dung mé hinh
SWAN dé tinh toan mo phong. Pé mo phong
nude dang bio, co thé s dung ciac mo hinh sb
nhu: Delft3D, MIKE [2], ROMS, SuWAT [11,
16].

Trong nghién ctru nay, mé hinh SWAN dugc
sir dung dé mo phong trudng séng trong bio va
mo hinh SUWAT md phdng nude dang, ngap lut
do bao Ketsana (ndm 2009) cho khu vuc nghién
ctru. Cac mo6 hinh nay hién dang dugc st dung
trong cong tac du bao nghi¢p vu tai Trung tdm
Dy béo Khi twong Thay van (KTTV) quéc gia.
Trudng gid, ap dau vao cho cac mo hinh séng va
nude dang 14 t6 hop cua truong gié - ap tinh theo
mo hinh bao Fujita va dir li¢u tai phan tich.

2. S6 liéu va phwong phap nghién ctru

2.1 Miéu ta khu vuc nghién ciru

Khu vye nghién ctru 1a viung bién cac tinh tur

Nghé An dén Phu Yén thudc ving bién mién
Trung cua Vi¢t Nam, dugc gidi han tor vi do
12.5°N dén 19.5°N va kinh do tir 105.0°E dén
112.0°E (Hinh 1). V& vi tri dia 1y, khu vurc mién
Trung c¢6 phia Béac giap khu vuc dong bang
Séng Hong va Trung du mién nai Bic Bo; phia
Nam giap cac tinh thuoc Nam B9; phia Pong
giap Bién Dong va phia Tay giap hai nuéc Lao
va Campuchia. Dai ddt mién Trung duoc bao
boc boi nhitng day nui chay doc bo phia Tay va
sudn b bién phia Pong, ving c6 chidu ngang
theo huéng Pong - Tay hep nhat Viét Nam
(khoang 50 km) nidm trén dia ban tinh Quang
Binh. Pia hinh Trung B ¢6 d9 cao thip dan tir
khu vic mién nai xudng trung du, xudi xudng
cac dong bang phia trong dai con cat ven bién ra
dén cac dao ven bo. Khu vuc mién Trung c6 thé
coi 1a noi thudng xuyén chiu nhiéu anh huéng
cta thién tai nhit ca nude. Hang nam, khu vuc
nay chiu anh hudng cia 4 dén 5 con bio, ap thap
nhiét d6i (ATND) va kém theo d6 1a thiét hai rat
16n ca vé& ngudi va cua cai vat chéat [12].
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Hinh 1. Pham vi khu vuc nghién ciu (Nghé An - Phu Yén)
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2.2 Thu thép sé ligu

- Tham s6 bdo: trong nghién ctru ndy, ngudn
s6 liéu tham sd bao duoc léy trén website cia Co
quan Khi tugng Nhat Ban
(JMA:http://ds.data.jma.go.jp).

- Dit liéu gio, 4p tai phan tich: ngudn dir liéu
JRA-25 (Japanese 25-year Reanalysis), dugc Co
quan khi twgng Nhat Ban (JMA) hop tac voi
Vién nghién ctru Trung tim vé cong nghé ning
luong dién cua Nhat Ban xay dung. Ngudn di
liéu JRA-25 gém cac sb lieu quan tric duoc thu
thap chi tiét cia JMA duya trén hé thong dong hoa
s liéu tién tién dé xay dung b s liéu tai phan
tich c6 chat lugng va do tin cay cao. Véi chu
trinh dong hoa s6 liéu 06h, JRA-25 bao gém cac
truong s6 liéu phén tich 06h va trudng du bao
ctia nhiéu bién vat Iy khac nhau voi d¢ phan giai
la khoang 120 km theo phuong ngang va 40 muc
thé'ing ding, tr mat dét 1én dén muyc 0.4hPa. Bén
canh cac sd liéu quan tric mat dat truyén thong
va sb liéu cao khong, s6 lidu gi6 tir cac v¢ tinh
dia tinh, nhiét 6 sang, giang thuy tinh toan tu
cac thiét bi do birc xa trén céc vé tinh cuc cling
dugc sir dung trong qua trinh dong hoa s licu.
Ngu(‘Sn $6 liéu JRA-25 duoc thu thap theo dia chi
cung cap boi IMA nhu
http://ds.data.jma.go.jp.

Sau:

- S6 liéu quan tric: dé danh gia két qua mo
phong chiing t61 thu thdp cac dir liéu quan tric tai
mdt s6 Tram quan tric, cu thé nhu sau: Tram khi
tugng hai van: Hon Ngu (Nghé An), Con Co
(Quang Tri), Son Tra (Pa Nang) va Quy Nhon
(Binh Dinh); Tram khi tuong: Ky Anh (Ha

Van tbc gi6 tinh theo ntréc do di chuyén cua
bdo nhu sau: V, =c,Ve ® ; tong hop 2 thanh

)
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Tinh), Pong H6i (Quang Binh), Pong Ha
(Quang Tri), Hué (Thira Thién Hué), Pa Ning
(Pa Ning), Tam Ky (Quang Nam), Tra My
(Quang Nam), Ly Son (Quang Ngai), Quang
Ngai (Quang Ngai) va Tuy Hoa (Phu Yén). Tai
cac Tram khi twong hai van s& thu thap cac yéu
td: gi0, khi ap, do cao song va muc nudc; Tram
khi twong thu thap yéu t6 gio va khi ap. Ngoai ra,
riéng dbi voi sé liéu myc nude ciing thu thap
thém tai mot sd tram thiy van ctra song ven bién.

- Thoi gian thu thap: 1a thoi gian bao (bao
Ketsana nam 2009) bat dau di vao khu vuc Bién
Pong dén khi bao suy yéu thanh ap thap nhiét
doi.

2.3 M6 hinh bao Fujita

Trong nghién ctru nay, mo hinh bao giai tich
cua Fujita duoc sir dung dé mo phong trudng
gi6, ap cho con bao qua khir Ketsana (2009). Mo
hinh bao Fujita dugc lya chon 1a do da dugc su
dung trong nhiéu tinh toan trong viéc thiét lap
truong gio, ap lam dau vao cho mé hinh tinh toan
song va nuoc dang do bao.Trong md hinh bao
giai tich cua Fujita (1952), trudng ap suat khi
quyén duogc tinh theo cong thirc:

P, P
JI+(r/5)’

Trong d6: Pc 14 4p sudt & tAm bio; Poo 1a ap
suét & ria bdo; r0 1a ban kinh gio cuc dai; r la
khoang cach tir tim bdo t6i diém tinh. Van toc
gi6 gradien dugc tinh theo mbi lién hé véi phan
bd cua ap xuét khi quyén nhu dudi day:

P(r)=P, — 1)

=V, (sino-cosB+cosa-sin 0) Voo | o
Y . . +c e
! V,(cosa - cosO—sina -sin0) v

273
1+%{1+(£J } ()
PIo T Iy
phan nay ta ¢ véan toc tong hop nhu sau:
3)
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2.4 M6 hinh tinh toan, dw bao song SWAN

M6 hinh SWAN
Nearshore) dugc phat trién tai Vién Thuy luc

(Simulating  Waves

Delft, Ha Lan [1] da va dang dugc stir dung rong
rdi tai nhiéu nudc trén thé gioi, trong do co6 Viét
Nam. M6 hinh SWAN cho phép tinh toan cac
dic trung song ving gan bo, trong cic hd va
ving ctra song tir cac diéu kién cua gio, didu kién
day va dong chay. Trong m6 hinh SWAN cac
song duoc mo ta bang pho mat do tac dong song
hai chiéu. Phuong trinh can bé‘mg phé mat do tac

0 0 0

—N+—CN+—CN+—CN+—-CN=—
ot 0x oy ’ 00 c

Trong d6: Thanh phan dau trong vé trai 1a
thay doi ctia phd mat do tac dong theo thoi gian.
Thanh phan th hai va thi ba 1a sy lan truyén ciia
phé mat do tac dong trong khong gian dia Iy (v6i
van toc truyén 1a Cx va Cy tuong ung trong
huéng x va y). Thanh phan tht tu biéu thi sy
thay d6i ctia tan s6 dudi anh huéng cta d6 sau va
dong chay (voi van toc truyén 1a Cs). Thanh
phan thtr nam biéu thi sy tac dong cta d6 sau va
dong chay dbi v6i hiéu tmg khiic xa. V& phai ctia
phuong trinh biéu thi cic ngudn ning luong séng
dugc cung cap va tiéu tan trong qua trinh truyén
song voi S 1a ham ngudn.

Qua trinh ning luong truyén tir gio cho song
trong m6 hinh SWAN dugc mo ta thong qua hai
co ché: co ché cong hudng [15] va co ché phan
hoi [13]. Gia tri ngudn nang lugng cia gio tuong
g vai hai co ché trén duoc biéu thi bang tong
clia qua trinh ting tuyén tinh va qua trinh ting
theo ham mii. Gi4 trj ham ngudn c6 dang:

S. (6,0) = A + BE(c, 0) (5)

Trong d6: A 13 hé s6 tang tuyén tinh, B 1a hé
$6 tang theo ham mi. H¢ s6 A va B phu thudc
vao tan s6 va bude song dong thoi phu thude vao
van toc va huéng cua gio.

TAP CHI KHI TUQNG THUY VAN

dong co ban dugc sir dung trong nhimng didu kién
phi tuyén cao. Trong mé hinh SWAN pho mat
d6 tac dong N( 6,0 ) duoc cha y hon boi vi, khi
c6 mat dong chay mat do tac dong dugc bao toan
trong khi phé mat do nang lugng thi khong. Cac
bién doc lap 1a tin sé & va hudng song 0 . Mat
do tac dong dugc tinh béng mat do nang lugng
chia cho tan s6.

Trong SWAN sur tién trién ciia phd song duoc
mo ta bang phuong trinh can bang tac dong phd
duoc viét trong h¢ toa do Pé Cac:

oo

Trong m6 hinh 1D, nudc dang do song tinh
bang cach tich phan phuong trinh can bang mo
men, d6 12 sy c4n bang giira tic dong song (gra-
dient tmg suat phat xa) va gradient ap suét thuy
tinh.

L (©)
ox

Trong do: d 1a d¢ sau nudc tong cong, n la
muc nudc dang so véi myc nudc trung binh.

2.5 M6 hinh SuWAT

SuWAT (Surge Wave and Tide) 1a mo6 hinh
tich hop thuy triéu, song bién va nudc dang trong
bao. M6 hinh dugc xay dung tai dai hoc Kyoto
Nhat Ban, bao gdm hai mé hinh thanh phan 1a:
md hinh thuy triéu va nudc dang dua trén hé
phuong trinh nuéc nong phi tuyén hai chidu c6
tinh dén nudc dang do tng suat birc xa song va
g suat bé mit do séng trong bdo va mo hinh
SWAN tinh toan song. Mé hinh cho phép thiét
1ap mot s6 16n cac mién tinh 16ng nhau thong qua
giao dién MPI (Message Passing Interface). H¢
phuong trinh nudc ndng phi tuyén hai chiéu mo
phong thiy triéu va nuée dang trong bio c6 xét
dén thanh phan tng suit birc xa gy ra boi song
duoc mo ta nhu sau:

S6 thang 3 - 2018



Trong d6 1 1a dao déng muyc nudc bé mat
(m); M, N 1a luu lugng trung binh theo dg sau
hudng x va y (m¥/s); f1a tham s6 Coriolis; P 1a ap
sudt khi quyén (hPa); g 1a gia tbc trong truong
(m/s?); d 1a do sau tong cong d= n+h (m); 1a
khuéch tan rdi theo phwong ngang; p. 1a mat do
nude (kg/m3); Fx, Fy 13 luc gdy boi tng sut birc
xa song (kg/ms?); 7 1a tmg sut day (kg/ms?);
n 1a hé sé nham Manning (m/s1/3); 7 1a ing
sudt bé mat (kg/ms?).

biéu kién bién phan xa dugc dugc st dung
cho bién cung, trong khi d6 bién 1ong dung diéu
kién phat xa. B9 6n dinh cua mé hinh duoc xac
dinh theo chi tiéu Courant (Courant stability cri-
terion) vé mdi quan hé giita budc thoi gian (At)
va khong gian (Ax, Ay).

3. Két qua va thao luin
3.1 Mo ta kich ban moé phong

Trong nghién ctru ndy, chiing t6i s& tién hanh
mé phong truong gid, ap, song bién va nudc
dang cho con bao dién hinh trong qua khtr d6 bo

(Mj AT e s —fb+F)+A{62M 4 M]

n M N
& &x oy

™, 2

x o\ d x o,

aﬂﬁ(ﬁ} E(N;Vl}gd@}m_id
a oy\d) ax\d) T oy Pu
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8X2 5},2 (7)

%+i(r§ -1, +Fy) +A{Z—§+%}

w

w

vao khu vyc Nghé An - Phu Yén, d6 la bao Ket-
sana nam 2009. Bio Ketsana co thé coi la con
bao co mirc tan pha 16n, gay thiét hai ca vé nguoi
va anh hudng nghiém trong dén doi song kinh té
xa hoi cac tinh khu vuc Trung B9.

Bao Ketsana: Sang ngay 23 thang 9 nam
2009, mot ving ap thap ¢ phia Pong mién Trung
cua Philippin da manh lén thanh ATND va manh
1én thanh béo trong ngay 26/9 va cé tén qudc té
la Ketsana. Pay la con bao thur 16 hoat dong trén
khu vyc Tdy Bic Thai Binh Duong trong nim
2009. Bio Ketsana di chuyén véi toc ¢ nhanh
va la con bio s6 9 trén Bién Pong. Bio Ketsana
c6 cuong do rat manh, bdo anh huong truc tiép
dén khu vuc céc tinh tir Nghé An dén Phu Yén.

Tham s bdo Ketsana va dit liéu vé tham sd
bao (best track) dugc lay tir website cia Co quan
khi tugng Nhat Ban (JMA). Trén hinh 2 la anh
chup v¢ tinh cua bao Ketsana. Quy dao bao Ket-
sana theo dit liéu best track duoc thé hién trén

hinh 3.

Hinh 2. Anh vé tinh cia con
bdo Ketsana luc 09 gio 00
ngay 27/9 [12]
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Hinh 3. Quy dao bdo Ketsana (nam 2009)

3.2 Két qui mé phong trwong gié va khi dp
Trudng ap va truong gio luc trong bao Ket-
sana mo phong bang mé hinh bio Fujita dugc
thé hién trong cac hinh 4a - 4b. Nhan thiy rang,

Surface Pressure (mb)

.
98" 100" 102" 104 108" 108" 110" 112" 114" 116" 118" 120" 122°

Hinh 4. (a) M6 phong truong dp trong

khi mé phong gid, 4p bang mo hinh bio noi
chung thi co ban chi mé phong twong dbi sat gio,
4p O vung gan tim bdo, nhung khu viyc xa tdm
bao rat kho chinh xac.

Time 2009092900

Wind Fields (Knmvh)

98" 100" 102" 104" 106" 108" 110" 112" 114" 116" 118" 120" 122°

bdo Ketsana (00UTC, 29/09/2009),

(b) Mo phong truong gio trong bao Ketsana (00UTC, 29/09/2009)

TAP CHi KHI TUQNG THUY VAN
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Bang 1 dua ra so sanh giita két qua tinh toan
mé phong tdc do gid bang mo hinh bio Fujita
trong bao Ketsana tai mot s6 tram. Qua d6 cho
thay, vé co ban md hinh mé phong twong ddi sat

BAI BAO KHOA HQC

v6i thyc té. Tuy nhién, tai vi tri tim bdo dit lidu
phu hop hon so voi vi tri xa tam bdo. Tai khu
vuc tim bio, thudng cao hon so v6i két qua quan
trac.

Bdng 1. So sanh giita dir liéu mé phong toc dg gio trong bido Ketsana va quan trdc tai
tram Con C6 (Qudng Tri) va Ly Son (Qudng Ngdi)

Con Cé (Quang Tri) Ly Son (Quang Ngai)

Gio Quan tric  Tinh toin Gio Quan tric F{(::::

(Ha Noi) (m/s) (m/s) (Ha Nbi) (m/s) (mis)
2009092707 4 2 2009092707 9 7
2009092713 6 3 2009092713 9 7
2009092719 6 3 2009092719 9 8
2009092801 6 4 2009092801 13 11
2009092807 8 7 2009092807 15 13
2009092813 10 7 2009092813 21 20
2009092819 8 8 2009092819 23 21
2009092901 12 9 2009092901 25 26
2009092907 12 9 2009092907 27 30
2009092913 13 10 2009092913 5 12
2009092919 17 13 2009092919 10 8
2009093001 11 9 2009093001 6 7
2009093007 9 7 2009093007 8 5
2009093013 9 5 2009093013 8 6
2009093019 7 5 2009093019 7 4

Bén canh viéc thiét 1ap trudong gid, ap bang
mo hinh bao giai tich, nghién ctru cling dua ra
truong gio, ap theo phuong an to hop (dua trén
ddng hoa giita dir liéu md phong bang mé hinh
Fujita v6i dir lidu tai phan tich). Pong thoi cling
so sanh d tin cdy gitra dir liéu mo phong bang
mo hinh Fujita va phuong an t6 hop dé lwa chon
dir liéu 1am d4u vao cho cac md hinh mo phong
song va nuoc dang bao. Dudi day s€ dua ra mot
s6 két qua mo phong t6 hop va nhitng danh gia,
phan tich giita két qua mo phong bang mé hinh
Fujita, phuong an t6 hop véi sé liéu quan tric
thuc té tai mot sb tram do khi tuong thuy van.
Hinh 5a - 5f dudi day thé hién trudng gié, khi ap
trong bao Ketsana mo6 phong theo phuong an t6
hop. So sanh gitra két qua tinh toan mé phong

tde do gi6 manh nhét trong bao Ketsana tai mot
sb tram duoc thé hién trong bang 2.

Qua phan tich cho thay, khi m6 phong bang
moé hinh Fujita, két qua mé phong thudng cao
hon so véi quan tric, nhat 1a tai tim bao. Tai khu
vuc xa tim bao, két qua mé phong Fujita thuong
khong sat voi thuc té. Voi dit liéu mo phong to
hop, két qua md phong co xu hudng nho hon
thuc té nhung ddi v6i khu vuce xa tim bdo thi két
qua mo phong van kha tot va on dinh. Diéu dé
cho thay, khi sir dung dit liéu t6 hop s& tdi uu
hon chi sir dung két qua mé phong bang mé hinh
Fujita. Chinh vi thé, trudng gio, ap t6 hop duoc
st dung lam dau vao cho cac mé hinh tinh toan
mo phong soéng va nudc dang do bao.
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(2) (b ©

10m Wind and Pressure Mean Sca Level
i

(©

10m Wind and Pressure Mean Sca Level

Hinh 5. Truong gié trong bdo Ketsana mé phong theo phiwong dn té hop:
(a) 00Z, ngay 27/09/2009; (b) 00Z, ngay 28/09/2009, (c) 12Z, ngay 28/09/2009,
(d) 00Z, ngay 29/09/2009, (e) 12Z, ngay 29/09/2009, (f) 00Z, ngay 30/09/2009

Bdng 2. So sanh két qua mé phong toc dé gié manh nhat trong bdo Ketsana

C
g t B ®E &= & 8 3 = 3 &8

T Khu vae Quan tric Tinh toan mé phéng (m/s)

i (m/s) Fujita T6 hep
1 Hon Ngu (Nghé An) 16 13 14
2 Ky Anh (Ha Tinh) 14 12 12
3 Ddng H6i (Quang Binh) 14 13 13
4  Dbong Ha (Quang Tri) 13 12 12
5 Hué (Thira Thién Hué) 11 10 9
6  Son Tra (Pa Nang) 22 20 23
7  Tam Ky (Quang Nam) 16 17 14
8 Ly Son (Quang Ngai) 32 34 30
9  Quy Nhon (Binh Dinh) 13 9 10
10  Tuy Hoa (Pht Yén) 11 8 8
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3.3 M6 phong truwong song trong bdo

3.3.1. Thiét ké ludi long mé phong song trong
béo cho khu vuee bién Ngh¢ An - Phu Yén

Nhiam mé phoéng t6i wu nhét truong song
trong bao cho khu vyc nghién ctru, mé hinh
SWAN sir dung véi cdu trac 1uéi 1ong 02 16p.
Thong tin vé mién tinh va ludi tinh duoc thé hién
chi tiét dudi day:

- Ludi tinh Bién Dong: day 1a mién tinh 16n
nhat dugc xay dung voi do phan giai ngang 1a 4
phut (khoang 7.4 km x 7.4 km), bao phu tur vi d¢
01°-25%N, kinh d¢ 99°- 121°E.

- Ludi tinh khu vgc Nghé An - Phua Yén: luéi
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tinh duogc thiét 1ap dé moé phong séng cho khu
vuc nghién ctru véi d§ phan gidi ngang khoang
1,85 km. Hé théng ludi 16ng duge xay dung
riéng cho cac khu vuc nghién ciru nham c6 thé
chi tiét hoa su bién ddi phure tap cua dia hinh cia
khu vire ven bd nham tang d6 chinh xac cua tinh
toan. DU liéu dia hinh duoc léiy tr cac ngué)n:
GEBCO (General Bathymetry Chart of the
Ocean), BODC (British Ocean Data Center),
GEODAS, va s liéu dugce sb hoa tir ban dd dia
hinh day bién ti 1& 1/100.000 ctua Tong cuc Bién
va Hai ddo Viét Nam. Bang 3 mo ta thong tin chi
tiét vé cac ludi tinh cho mdé hinh SWAN md
phong song trong bdo cho khu vuc ven bién
Ngh¢ An - Phu Yén.

Bang 3. Thong tin luoi tinh cho mo hinh SWAN mé phong song trong bdo
cho khu vuee bién Nghé An - Phu Yén

Luwéi tinh Bién Pong

Luwéi tinh khu vure

01°N -25°Nva
99°N -121°N
7.4 km

Gié6i han

Do phan giai

12.5°N - 19.5°N va
105.0°E - 112.0°E
1.85 km

3.3.2. Két qud mé phong truong séng trong
bao

Nghién ctru d trién khai tinh toan mé phong
truong song con bao trong qua khir 1a bao Ket-
sana (nim 2009) v&i truong gié dau vao dugc
tinh theo phuong an t6 hop gitta mé hinh bio
giai tich va dir liéu tai phan tich. Két qua tinh

toan song lon nhét tai mot sé khu vuc bién tur
Nghé An - Pht Yén dugc thé hién trong bang 4.
Con bio Ketsana giy song 16n doc ven bién
Ngh¢ An - Phu Yén, dac biét 1a khu vuc g?m tam
bdo d6 bo. Bio Ketsana gy song 16n trén 7 m
tai khu vuc bdo do bo. O ngoai khoi, bio Ket-
sana gay song lén trén 5 m v&i pham vi khodng
gan 400 km.

Bang 4. Do cao song lon nhat tai mot s6 khu vuee thuc vung bién
Ngh¢ An - Phu Yén trong bdo Ketsana

TT Vung bién Do cao song (m)
1 Nghé An 2.6
2 Ha Tinh 22
3 Quang Binh 3.5
4 Quang Tri 4.0
5 Thira Thién Hué 4.8
6 Pa Ning 53
7 Quang Nam 6.1
8 Quang Ngai 7.2
9 Binh Dinh 3.2
10 Phu Yén 2.0
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Hinh 6 - 7 thé hién dao dong d6 cao song gy song 16n 1én dén 4 m.
trong bao tai mdt $6 vi tri trong bao Ketsana. Co
thé thay rang, thoi gian duy tri song 16n trén 2 m
tai khu vuc gan vi tri bdo d6 bo 1a kha dai, noi
kha xa vi tri bio d6 bo (khoang 350 km), cling

Trudng song cuc dai trén ving bién Nghé An
- Phu Yén trong bao Ketsana mo phdng theo mo
hinh SWAN duoc thé hién qua hinh 8.

10

P cao song tar Son Tra (biio Ketsana ) . e e eWave
2
Hinh 6. Dao dong cua do

e cao song trong bdo Ketsana
4 - ~— tai Son Tra

B cao (m)
*
¥

0
Théi gian 13Z283EF 06229 SEF 18Z292EF

10

Po cao song tar Con Co (biio Ketsana )
&

Hinh 7. Dao dong cua do
cao song trong bao Ketsana
4 tai Con Co

Pé cao (m)

0
Théi gian 132 285EP 06225 SEFP 182292EF

105E 106E 107TE 108E 109E 110E 11E HIE

195N 19.5N

18.08

THUA THIEN - HUE
16.0N

8
/ BiNH BINH
140N 6 140N
5
3
FH YEN §
2
125N 12.5N
105E 106E 107E 108E 109E 110E 111E 112E

Hinh 8. Truong séng cuc dai trén viing bién Nghé An - Phii Yén (bdo Ketsana)
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3.4 Két qui mé phéng nwéce ding bio

3.4.1. Xay dung lwdi long mé phong nudce
ddng bao cho khu vue bién Nghé An - Phii Yén

Mo hinh SUWAT véi cau triic ludi 16ng nhiéu
16p s& dam bao chi tiét hoa su bién d6i phirc tap
cta dia hinh cua khu vuc ven bd nham tang do
chinh xac cua tinh todn mé phong nudc dang
bdo. Pé md phong nude dang cho khu vuc ven
bién Nghé An - Phu Yén, nghién ctru sir dung
cAu trac ludi 16ng 02 16p. Mién tinh va ludi tinh
16ng 02 16p cho mo hinh SUWAT dugc thiét ké
tuong ty nhu dbi voi mo hinh SWAN. Theo cau
truc cia m6 hinh SUWAT, ludi tinh véi d6 phan
giai thap hon sé& str dung két qua tinh muc nuée
va dong chay tir ludi thd lam diéu kién bién long.
Tai cac bién cimg, diéu kién phan xa toan phan
duoc ap dung.

3.4.2. Két qua mé phong nuée ding do bdo

Nghién ctru trién khai tinh toan moé phong
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nuée dang do bdo theo 04 kich ban, cu thé nhu
sau:

Kich ban 1: Phuong an gi6 - ap: tinh nudc
dang chi tinh t¢1 anh huong cua truong gié va
khi ap; Kich ban 2: Phuong an két hop véi thuy
tridu: tinh nude dang bio co xét dén anh hudng
ctia thuy tridu; Kich ban 3: Phuong an két hop
v6i song bién: tinh nude dang bao ¢6 xét dén anh
hudng ciia song bién; Kich ban 4: Phuong an t6
hop: tinh nudc dang bdo co xét dén anh hudng
ctia t6 hop (gi6 - ap, thily tridu va song bién).

Hinh 9 Ia truong nude dang cuc dai trong bao
Ketsana theo 04 kich ban m6 phong. Nhan thiy
rang, khi xét toi anh hudng cua thiy tridu, nudc
dang cyc dai khong cé thay d6i nhidu. Tuy
nhién, khi xét &én anh hudng cua séng, do cao
nude dang cuc dai co thay doi dang ké, nhat 1a
khu vuc g?m vi tri bio db bo.
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Hinh 9. Truong nuée ding cuwc dai trong bdo Ketsana tai ven bién Nghé An - Phii Yén:
(a) phwong én gié - dp; (b) phuwong dn két hop véi thiyy triéu;
(c) phwong dn két hop véi song bién; (d) phieong dn t6 hop
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3.5 Két qud moé phéng ngdp lut ven bién do
nwoc diang bdo

3.5.1. Xay dung lwoi tinh cho mé hinh mo
phong ngap lut

Ngoai kha nang tinh toan nudc dang bao, mo
hinh SUWAT con c6 chitc naing mo phong ngép

lut ven bién do nude dang bio. Do tinh toan ngap
lut ven bién doi hoi nhiéu thoi gian tinh toan, cho
nén dé tiét kiém thoi gian van hanh mé hinh
chung thiét ké ludi 1dng 03 16p va mdi con bio
s& ¢ ludi tinh chi tiét (ludi tinh ¢ c6 do phan giai
0,925 km) (Hinh 10).

Bang 5. Thong tin luoi tinh ngdp lut do bdo Ketsana

Luwoi tinh khu vue (b) Luwéi tinh chi tiét (c)
Nghé An-Phu Yén Ketsana
12.5°N - 19.5°N va 15.5°N - 16.5'N va

Lu6i tinh Bién Déong (a)

01°N -25°N va

12)

Gidi han
: 99°N -121°N 105.0°E - 112.0°E 107.5°E - 108.5°E
Do phan giai 7.4km 1.85km 0.925km
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Hinh 11. M6 phong ngdp lut ven
bién do nuéc ding bdo Ketsana
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Két qua mo phong ngap lut do nude dang bio
Ketsana dugc thé hién trén hinh 11. Con bio nay
gay ngap lut trén dién tich kha 16n khu vyc ven
bién noi bio d6 bd. Bio Ketsana gay ngap chu
yéu & khu vuc ven bién Quang Nam va mot s6
huyén ven bién tinh Quang Ngii nhu Lé Thuy,
Binh Chau, My Khé, Son Tinh va Tan My.

4. Két luin

Trong nghién ctru nay, nhém thyc hién da st
dung m6 hinh SUWAT md phong nude dang cho
khu vuc Nghé An - Phu Yén theo nhiéu kich ban
khac nhau (chi tinh nuéc dang thuan tay; tinh
dén nude dang co két hop voi thiy tridu va song
bién). Pdi véi song bién, da ap dung mé hinh
SWAN mo phong truong song trong bao. Ngoai
mod phong song va nudc dang bao, nghién ctru
da thyc hién mo phong ngap lut do nudc dang
bao. Con bao quéd khtr dugc lua chon dé mo
phong song, nude dang va ngap lut do nudc dang
la bao Ketsana (nam 2009). Hi¢n nay, hai mo
hinh SWAN va SuWAT dang dugc st dung
trong du bdo nghi¢p vu tai Trung tdm Du bao
KTTV quéc gia. Qua cac két qua tinh toan mo
phong chung toi dwa ra mot sé nhan dinh nhu
sau:

- Mb phong gio, ap: thiét 1ap truong gio, ap
theo cac tham s bdo 1a rat quan trong cho viée
md phdng céc truong song, nude dang va ngap
lut do nudc dang. Qua so sanh véi s6 lidu quan
tric cho thay, dir liéu gio - 4p tinh theo phuong
an t6 hop (déng héa gitta md phong biang mo
hinh bao Fujita va dir liéu tai phan tich) dam bao
do tin cay & muc cho phép. Nhu vay, viéc su
dung dir lidu gi6 - ap theo phuong an t6 hop lam
dau vao cho cac mod hinh mé phong céc truong
song, nudc dang va ngap lut do nudce dang sé tbi
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uu hon viée chi sir dung gio, ap tr mo hinh bao
giai tich hodc dir li¢u tai phan tich.

- Song trong bao: bao Ketsana la con bao
manh c6 kha nang gay song 16n trén 10 m noi
tam bio di qua & ving bién ngoai khoi cach bo
khoang trén 50 km. Tai viing ven bo khu vue gan
vi tri tim bdo d6 bo, bio Ketsana cling giy song
16n phé bién tir 3 - 5 m. Ngoai ra, thoi gian duy
tri song 16n trén 3 m trong bao Ketsana khu vuc
gan tim bio phd bién trén 48 gio, diéu d6 sé rat
kho khan cho cong tac tim kiém ctru hd, ctru nan
trén bién trong truong hop xuét hién su cb.

- Nudc dang do bio: nudc ding 16n nhat
trong trudng hop tinh theo phuwong an t6 hop (xét
dén ca anh huong cua séng bién va tuong tac véi
thily triéu) trong bio Ketsana tai ven bién Quang
Nam - Quang Ngii ¢ mirc xap xi 1,5 m. Nhu vy
trong truong hop gid dinh, khu vuc Ngh¢ An -
Phu Yén chiu tac dong cua con bao c6 cuong do
manh tuong ty nhu Ketsana, dd bo vao triéu
cuong, khi d6 nude dang bio két hop voi tridu
cuong s€ gay ngap lut nghiém trong tai khu vuc
ven bién noi bdo d6 bod (chwa can tinh dén co ca
mua 1{i). Diéu nay ciing gay kho khan 1én cho
viéc thoat 1l tir trong cac song tir ndi dia ra phia
bién.

- Ngap lut do nudc dang bao: mic do ngap
lut do nude dang bao Ketsana gay ra la kha lon.
Tuy nhién, do khong c6 dir liéu kiém tra nén kho
danh gia dugc chinh xac d6 dam bao cua két qua
mo phong ngép lut do nudc dang bao. Bén canh
d6, d¢ mo phong ngap lut dam bao do tin cay thi
dia hinh trén can phai c6 d6 phan giai rat cao
(khoang duéi 0,2 km) dé mé ta chi tiét sy bién
ddi cua dija hinh.

Loi cam on: Bai bdo hoan thanh trong khuén khé ludn vin thac st chuyén nganh Bién doi khi hiu,

. Khoa Céc khoa hoc lién nganh, Pai hoc Quéc gia Ha Néi: “Bdnh gid anh hwong cia meée bién ding

do bao dén khu viee ven bién tinh Qudang Nam trong boi canh bién doi khi hdu”. Bai bdo nay sir dung
56 liéu mé hinh tir mét s6 duw dn, dé tai BPKH.20/16-20, PTPL-C.35/15.
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Research on The Affected Simulation of Waves and Storm Surge In Coastal
Central Vietnam
Tran Hong Thai', Doan Quang Tri%, Dinh Viet Hoang’
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Abstract: Research on the simulation of effects of waves and storm surge in coastal Central Viet
Nam including provinces ranging from Nghe An to Phu Yen. The research applied Fujita storm model
to construct wind-pressure field, applied SWAN model to simulate wave-field during the storm and
applied SuWAT to simulate storm surge and the inundation in Ketsana storm (2009) in the research
area. The results of the wind-pressure field simulation are similar to the genuine one which is nearby
the storm center, but they are different from the wind-pressure field which is far away from the storm
center. Ketsana storm caused enormous waves along the seashore from Nghe An to Phu Yen province,
especially in the area which is close to the center storm, the parameter of the storm reached 7 me-
ters. Besides, Ketsana storm the parameter of the storm caused by Ketsana reached 5 meters in a
400 km area. The results of storm surge are the biggest in case the parameter of the storm reached
1.5 meters. According to the results, the application of SWAN and SuWAT to simulate waves and
storm surge caused by Ketsana storm to clarify flooding capacity is essential and practical to risk
management.

Keyword: Ketsana storm, storm surge, Fujita, SWAN, SuWAT.
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