BAI BAO KHOA HQC

MO PHONG NUGC DANG DI THUONG TRONG DQT
TRIEU CUONG THANG 12 NAM 2016
TAI TUY HOA-PHU YEN BANG MO HINH SO TRI

Nguyén B4 Thity!

Tém tat: Trong nghién citu nay, hién twong mirc nuée bién dang cao bat thuong trong dot triéu

cwong vao thang 12 nam 2016 dwoc mé phong bang mé hinh tich hop SuWAT nham muc dich xdc

dinh cac hiéu ung gdy nwoc dang di thuong tai khu vue. Trong do, mo hinh SuWAT tinh toan nuoc

déng gdy boi tng sudt gio va ing sudt bikc xa song. Trieong gio va cdc tac dong trong khi quyén dirge
mé phéng tdai phan tich bang mé hinh WRF. Két qua cho thdy, mé hinh SuWAT mé phéng kha tot vé

dién bién ciia mede dang trong dot triéu cueong ndy, tuy nhién két qua con thién thap so voi thuc té.

Nuée ding do ieng sudt séng chiém khodng 32% muc nwée dang tong cong tinh todn.
Tir khéa: Nude ding di thuong, vmg sudt gioé, mede dang do séng, Tuy Hoa.

Ban Bién tap nhan bai: 08/02/2019  Ngay phan bién xong: 20/04/2019 Ngay dang bai: 25/05/2019

1. Mé dau

Trong nghién ctru nay, thuat nglt nudc dang
di thuong duogc hiéu 12 hién tuong myc nudc
bién dang cao trén nén thuy tridu nhung khong
phai do bdo hay ap thip nhiét déi. Tai ven bién
mién Trung Viét Nam ctr vao cac thang cudi va
dau cua nim s& c6 mot sd ngay xuét hién muc
nude bién dang cao bat thuong (dan gian hay goi
1a triéu cuong), trong d6 Tuy Hoa-Phu Yén la
noi c6 tan xuat xuat hién nhiéu nhat. Ngoai thuy
triéu thi trong cac dao déng nudc 16n d6 c6 phan
dong gop dang ké cua nude dang do tac nhan khi
tugng (g1, khi &p). Pay 1a Iy do giai thich khong
phai trong tt ca nhitng ngdy c6 thiy tridu cao
muc nudc tai khu vuc nay déu cao bét thuong
ma chi mot vai ngay trong sb d6. Khi muc nudc
dang di thuong xuat hién trung véi thoi diém
triéu thién vin cao, két hop véi song 16n s& gay
ngap lut, x61 16 vung bd va anh huong tiéu cuc
td1 cac hoat dongtai khu vuc ven bo bién.

Nghién ctru vé nuée dang do bao, ap thap
nhiét d6i da dugc tién hanh tir rat 1au do thiét hai
gy boi nudc dang trong bao rat Ién. Chinh vi
véy, nhiéu cong nghé du bao nudc dang do bio
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da duogc xay dung dé phuc vu du bao, canh bao.
Qua d6, nhiéu mé hinh thuong mai (Delft3D,
Mike2D, SMS...) ciing nhu mi nguén mo
(ROMS, POM....) dugc ttng dung dé phuc vu du
béo, canh bdo. Ngoai hién tuong nudc dang do
bdo va ap thap nhiét doi, tai nhiéu khu vyc trén
thé gidi khi gi6 c6 van tdc 10n, thoi theo hudng
6n dinh va kéo dai cling gy nudc dang dang ké
tai vung ven bo. Chinh vi vay, nuéc dang do gio6
mua gan day da duoc tip chung nghién ciru va
xay dung cong nghé du bao, nhat 13 tai nhiing
khu vuc ¢6 dia hinh trén bo triing va bién do thuy
triéu 16n, chi can xuat hién nudc dang cd vai
chuc centimet vao ky triéu cuong co thé giy
ngap trén dién rong. Nudc dang gay badi gio duoc
tao bai theo 3 co ché: Tac dong truc tiép tr ing
sudt gi6 trén bé mat bién; tic dong gian tiép qua
ung suét song; va hi¢u tng bom Ekman déy muc
nudc ven bo dang cao do dong chay doc bo. Tuy
nhién, tir s6 lidu quan trac thuc té, viée xac dinh
muc d6 dong gdp cua nude dang do hi¢u irng nao
gdy nén 1a rat kho. Chung ta chi c6 thé xac dinh
nude dang gy ra bdi cac hid¢u img riéng ré thong
qua két qua mo phong bang mé hinh s6 tri. Nude
dang do tac dong truc tiép tir img sudt gié thuong
16n trong trudong hop gidé manh trong bao, ap
thip nhiét d6i, co ché gy nude dang nay da
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dugc nghién ciru nhiéu. Véi nuéde dang do song,
nhiéu nghién ctru da khing dinh nuéc dang gay
béi (g suat song trong bio trong mot sb truong
hop c6 thé chiém téi 35% muc nudc dang tong
cong [6-8]. Rat nhiéu nghién ctru ciing d khing
dinh nudc dang do tmg suét song cao thuong &
tai cac khu vuc ven bo c6 do dbc 16n [6-8].
Chinh vi vay, tai nhiéu khu vuc ven bién voi do
ddc dia hinh 16n va hudng gi6 thinh hanh vudng
goc voi duong bo nudce dang trong cac dot giod
mua c6 thé cao t6i 1 mét [5, 8].

Qua phén tich sb liéu quan tric nhiéu nam tai
tram thiy van Phu Lam va tram nghiém triéu tai
ctra bién Tuy Hoa-Phti Yén thang 12 nim 2016,
nhom tac gia Tran Hong Thai va nnk [2] da
khéng dinh c¢6 hién tugng myuc nudc bién dang
cao di thuong trén nén thay triéu trong cac dot
triéu cuong cao tai khu vie ma béo chi di phan
anh trude d6 va do 1on cta nude dang di thuong
c6 thé dao dong tir 0,5-1,0 m. Két qua thong ké
cac hinh thé thoi tiét (truong gi6 va khi ap) trong
cac dot tridu cudng cao tai Tuy Hoa-Phu Yén,
nhém tac gia Nguyén B4 Thity va Tran Quang
Tién da phat hién nudc dang di thuong tai day
c¢6 mbi lién hé vé6i hinh thé thoi tiét két hop giita
gi6 mua Pong Bic doc ven bién Trung Bo va
dong thoi ton tai mot ving thap ngoai khoi khu
vuc giira va nam Bién Pong c6 hudng di chuyén
vao ven bién Viét Nam [4].

Tiép theo 2 nghién ctru vé hién tugng nudc
dang di thuong tai Tuy Hoa-Phu Yén & trén,
trong nghién ctru nay, 2 dot nudc dang di thuong
tai Tuy Hoa-Phu Yén trong thang 12 ndm 2016
dugc mod phong bang mé hinh sb tri nham xéc
dinh cac hiéu ing gay nudc dang. M6 hinh sb tri
tich hop SUWAT dugc ap dung dé danh gia nudc
dang do tng suét gié va tng suit song. Két qua
ctiia nghién ctru s& 1a co s¢ dé xuat cong nghé
vaphuong an du bao nghi¢p vu nudc dang di
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thuong tai khu vuc.

2. S6 liéu va phwong phap nghién ctru

a) Hién twong muc nuoc bién dang di thuong
trong dot triéu cwong thang 12 nam 2016

Trong thoi gian tir 15 thang 10 nam 2016 dén
14 thang 1 nam 2017, d& tai nghién ctru khoa hoc
cap Nha nu6c “Nghién cieu nguyén nhén va xdy
dung quy trinh cong nghé canh bao, dy bao hién
twong muc nuwoc bién dang di thuong tai mién
Trung va Nam B¢ Viét Nam” da tién hanh quan
tric muc nudc tai clra bién Tuy Hoa voi muc
dich ghi nhan dugc nudc dang di thuong trong
cac thang cudi nam 2016 va dau nam 2017, day
1a khoang thoi gian trong ndm thudng xuat hién
nudc dang di thuong tai khu vuee ma cac phuong
tién truyén thong va ngudi dan phan anh. Vi tri
tram nghiém triéu duge lua chon nam ngay sat
ctra bién Pa Ring nén hau nhu khong bi anh
hudng cua 1 trén song Ba. Trong thoi gian quan
trac da ghi nhén 2 dot tridu cuong cao tai khu
vuc va ca 2 dot tridu cuong nay déu dugc
phuong tién truyén théng phan anh do boi gay
thiét hai tai mot sé khu vuc thude ven bo bién
Tuy Hoa [9]. Trén hinh 1a-b la tac dong cua dot
tridu cuong vao dém ngay 16 thang 12 nam 2016
tai Tuy Hoa-Pht Yén. Két qua phan tich loai
thiy triéu khoi myc nude quan tric trén hinh 2
cho thay trong thang nay c6 2 dot nude dang cao
va dinh nudc dang vao khoang 1 gio ngay 14
thang 12 (0,59 m) va 23 gio ngay 16 thang 12
(0,61m). Két qua diéu tra khao sat thuc dia va
thu thap nuéc dang sau dot triéu cuong nay cho
théy nude dang di thuong chi xuét hién cuc bd
tai ven bién Tuy Hoa-Phu Yén, s6 liéu quan tric
muc nudce tai tram hai van Quy Nhon (cach Tuy
Hoa khoang 100km vé phia bac) va Nha Trang
(cach Tuy Hoa khoang 80km vé phia nam) da
khong ghi nhan nudc dang di thuong [2].
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(b)
Hinh 1. Mét s6 hinh anh vé téc dong cua triéu cwong tai tai Cang Cd -Tuy Hoa - Phii Yén: (a)
Ngay 14/12/2016, (b) Ngay 16 thang 12 nam 2018 [9]
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Hinh 2. Bién thién myc nwéc quan trdc, thiy triéu va nude dang tai tram nghiém triéu ¢ cira bién
Tuy Hoa thang 12/2016

b) Phwrong phap nghién ciru

Nghién ctru nay su dung mo hinh tich hop 2
chiéu SUWAT va dé mo phong hién tuong muc
nude dang di thuong trong dot tridu cuong thang
12 nim 2016 nham muc dich xac dinh nguyén
nhan gdy nudc dang di thuong tai khu vuc.

SuWAT la mé hinh tich hop ¢ thé tinh riéng
1& hoidc két hop ca thiy tridu, song bién va nudc
dang do bao/ap thap nhiét d6i va gié mua. Mo
hinh nay dugc xay dung tai dai hoc Kyoto - Nhat
Ban [8], bao gdm 2 md hinh thanh phan 1a mo
hinh thuy triéu va nuéc dang dya trén hé phuong
trinh nude nong 2 chiéu c6 tinh dén nude dang
do g suat song va mo hinh song SWAN. Mo
hinh SUWAT da dugc nghién ctru ap dung tai
Viét Nam trong mo phong thity triéu, song va
nuée dang do bio trong mot s nghién ciru gan

day [1, 3]. Két qua kiém dinh cua cac nghién ciru
nay da phan anh kha ning ciia mo hinh trong dy
béo thuy tridu, nuéc dang do bdo va séng bién
tai ven bién Viét Nam. Trong nghién ciru nay,
viéc ap dung mo hinh SUWAT nhiam dénh gia
nude dang gy boi Gmg suat gié va ung sut
song. Theo do, nudc dang s€ dugc md phong
theo 2 phuong an, c6 va khong xét toi anh hudng
ctia song. Nude dang do ng suét song rat co thé
la dang ké do trong thoi gian nay da nhan co
song 16n tai khu vuc. Ngoai ra, voi dia hinh ven
bo déc va truong song 16n duy tri trong thoi gian
dai s& 1a co ché thuan loi gdy nudc dang do song
cao.

Dir lidu dia hinh duoc lay tr GEBCO (M¥)
d6 phan giai 4 phut cho luéi tinh Bién Dong va
s6 lidu duoc s6 hoa tir ban do dia hinh day bién
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ti 16 1/100.000 ciia Tong cuc Bién va Hai dao
dung cho ludi khu vuc (D2) va dia phuong (D3).
3. Két qua md phéng
Mb hinh SUWAT duogc thiét ké ludi tinh 1ong
3 16p (Hinh 3). Trong d6, ludi tinh Bién Pong
(ludi D1) 1a mién tinh 16n nhat véi d¢ phan giai
ngang 4 phut (khoang 7.400 m), bao phu tur vi

d6 5°-25°N, kinh d6 103°- 120°E. Ludi 1ong ké
tiép (lu6i D2) bao trim toan bd ven bién mién
Trung v6i mién tinh 6.0°-11°N, 108.0°- 112°E
v6i d6 phan giai khoang 1.000 m. Ludi 16ng thu
3 (D3) trong pham vi 12.5°-13.75°N, 109.0°-
109.5°E v&i d§ phan giai khoang 300 m bao
trum hét ven bién Tuy Hoa.
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Hinh 3. Mién tinh va triong d sau cho mé hinh SuWAT tai ven bién mién Trung

Truong gié va khi 4p lam dau vao cho mo
hinh SUWAT trong khoang thoi gian trudc va
sau khi xuat hién nudc dang di thuong (tir 10/12-
18/12/2016) dwoc md phong chi tiét bing mo
hinh WRF véi d§ phan giai 3 km, budc thoi gian
trich xuat sb liéu 15 phat. Muc dich cia mo
phong chi tiét truong gid va khi 4p nham bat
dugc nhitng hinh thé & quy mé nho, rat c6 thé
quy mo nay la nguyén nhan gay nudc dang di
thuong tai khu vuc. Két qua mo phong truong
gi6 va khi ap tir mo hinh WRF cho thay hinh thé
thoi tiét bi chi phdi boi gio miia Dong Bac manh,
1an sau xudng phia Nam va dong thoi ton tai mot
ving ap thap ¢ ngoai khoi giira Bién Dong va co
huéng di chuyén vao ven bd Nam Trung B
(Hinh 4).

M6 hinh SUWAT sur dung 2 phuong an tinh
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nudc dang, do 1a co va khong xét téi anh huong
ctia s6ng. Poi voi phuong an xét téi anh huong
ctia séng, phan bd nudc dang 16n nhat trong thoi
doan tinh toan thé hién trén hinh 5a cho théy
pham vi nudc dang 16n khong chi tap chung tai
ven bién Tuy Hoa-Pht Yén ma con trai dai 1én
phia Béc va xubng phia Nam. P9 cao song ¢
nghia 16n nhét trén hinh 5b cho thay gi6 mua
DPong Bic voi cuong d6 manh gdy séng cao téi
3m tai ven bo Tuy Hoa. So sanh bién thién nudce
dang tinh toan va quan tric tai tram nghiém triéu
Tuy Hoa trén hinh 6 cho thiy mé hinh da phan
anh duoc dién bién xu thé nudc dang trong thoi
gian nay, trc la da ghi nhan dugc hai dinh nudc
dang vao dém ngay 14 va 16 thang 12, nhung
Kkét qua thién thép so voi thuc té (0,35m, thuc té
0,61 m vao 23 gid ngay 16 thang 12).
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(a) 1 gid ngay 11/12/2016
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(c) 20 gid ngay 15/12/2016

BAI BAO KHOA HQC

T1721 Init: 2016-12-10_00:00:00
Valid: 2016-12-12_22:00:00

Sea Level Prossure  (hPa)

Uat 1o M (mig)

2N

12°N

BN

106°E 108%E 110°%E M2%E 114°E 1E°E 118°E

]
—
Fintnrence Vector

Sea Level Pressure EhPii o

950 958 966 974 982 990 998 1006 1014 1022 1030

(b) 22 gid ngay 12/12/2016
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(d) 23 gio ngay 16/12/2016

Hinh 4. Truong gié va khi dp trong dot triéu cwong vao giita thang 12 nam 2016
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Hinh 5. Phin bé nude dang I6n nhat (a), dé cao song c6 nghia lom nhdt (b) trong dot triéu cuong
thang 12 nam 2016
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Hinh 6. So sanh mieée ding tinh todn va quan trdc trong dot triéu cwong thang 12 nam 2016 tai
tram quan trac bo sung Tuy Hoa

Truong song 16n do tac dong cua gidé mua
Pong Béc co cudng dd manh c6 thé 1am ra ting
muc nudc dang tai vung ven bo thong qua ung
sut birc xa song, nhét 1a tai khu vuc c6 dia hinh
dbc nhu ven bién mién Trung. Do vy, dé danh
gi4 anh huong cia nude dang do g suit song
gay nén, phuong an tinh nudc dang khong xét
té1 anh huong cua song dugce thuc hién. Két qua
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so sanh bién thién nudc dang giita 2 phuong an
tinh, c6 va khong xét té1 anh hudng ciua song
trén hinh 7 cho thay nuéc dang do tng suit song
chiém ty 1& dang ké, nhét 1a tai dinh nuéc dang
(khoang 0,11 m (32%) tai thoi diém23 gio ngay
16 thang 12). Qua day cho thiy, song 16n va dia
hinh viing bd déc gop phan giy nude dang trong
dot tridu cuong nay.
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Hinh 7. So sanh nude dang tinh todn va quan trdic trong dot triéu cwong thang 12 nam 2016 tai

tram quan tric bo sung Tuy Hoa

4. Két luin

Trong nghién cttu nay, hién tuong nudc dang
di thuong trong dot tridu cudng vao thang 12
nim 2016 dugc mo phong bang mé hinh sb tri
tich hop SUWAT nham danh gia vai tro ciia ing
sudt gid va ung suit song t6i t6i dang. Truong
gi6 va khi 4p lam dau vao cho mo phong nude
dang duoc tinh tr md hinh WRF. Két qua cho
thdy mo hinh mé phong twong ddi t6t dién bién
nuée dang trong dot triéu cudng nay nhung thién
thép so v6i thuc té. Hién tuong nudc dang di
thuong trong dot triéu cuong thang 12 nim 2016
ngoai tac dong tryc tiép cua ng suét gid 1én bé

mat bién thi nudc dang do tng suét song ciing
chiém mot phan dang ké. Nudc dang do song
cao boi truong gié Pong Bic manh gy song 1on
tai viing ven bién c6 do dbc 16n. Dé c6 thé mo
phong diy du dinh lwong hién twong nudc dang
di thuong tai khu vuc can xem xét tGi cac hiéu
ung gay nudc dang khac nhu bom Ekman, ngoai
ra cing can thiét phai xay dung ludi tinh ciia mo
hinh khi tuong va hai duong véi do phan gidi cao
hon, day ciing la cac ndi dung nghién ctru trong
thoi gian t6i. Két qua cua nghién ctru c¢6 y nghia
cho xay dung cong nghé canh bao, du bao hi¢n
tuong nude dang di thuong tai khu vuc.

Loi cam on: Nghién ciru ndy duwoc tai tro boi Quy Phdt trién khoa hoc va cong nghé Quéc gia
(NAFOSTED) trong dé tai ma so 105.06-2017.07). Tac gia xin chan thanh cam on.
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NUMERICAL SIMULATION THE ABNORMAL SURGE ON THE
SPRING TIDE PHASES AT TUY HOA-PHU YEN INDECEMBER 2016

Nguyen Ba Thuy!
"National Hydrometeorolocical Forecasting Center

Abstract: In this study, the abnormal surge during the spring tide phases at Tuy Hoa-Phu Yen in
December 2016 was simulated by a coupled model of surge wave and tide (SuWAT). In particular,
tide and storm surge are simulated by two dimensional long wave equations taking into account the
wave radiation stress, obtained from the SWAN model. The SuWAT model is applied to simulate the
surge induced by wind stress and wave radiation stress. The wind and pressures fields were simu-
lated by WRF model. The results indicate that the model simulated well the tendency of surge al-
thought it under estimated. The surge induced by wave contributes up to 32 % to the total simulated
surge.
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