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NGHIEN CUU TINH TOAN NUGC BIEN DANG TRONG TINH HUONG
BAO MANH, SIEU BAO PHUC VU XAY DUNG BAN PO NGAP LUT
TINH PHU YEN

Tran Thanh Tung', Lé Tuin Hai', P§ Vin Lugng’

Tém tit: Tinh todn nuéde ddng do bao manh va siéu bdao cho vung ven bién la nhiém vu khoa hoc
cap thiét phuc vu cho xdy ban do ngdp lut cho cdc tinh ven bién Viét Nam va nghién cieu ndy thuec
hién cho tinh Phu Yén. Viéc tinh toan muc nuoc t(fng hop doc theo bo bién dwoc dua trén mé hinh
MIKE 21 bién Péng thudc khu viee Nam Trung Bo dé lam bién mé phong cho xdy dwng bdan do
ngdp lut vimg ven bo tinh Phii Yén. Nghién ciru ndy sir dung mé hinh MIKE FLOOD dé xdy dung
ban do ngdp lut. Két qua ciia nghién ciru nay la co sé khoa hoc phuc vu cong tac g phé véi bién

doi khi hdu do nueée bién ding trong tinh huéng bao manh, siéu béo tinh Phii Yén.
Cac tir khoa: nude dang do bao, xay dung ban d6 ngép lut, si€u bao, Phu Yén

1. GIOI THIEU CHUNG

Dai ven bién Nam Trung Bo kéo dai
khoang 1000km la noi tdp trung dan cu va
nhiéu khu kinh t& ven bién quan trong khéc.
Do tac dong cua bién ddi khi hau, cac thién
tai, trong d6 c6 bdo ngay cang dién bién phtrc
tap. Anh huong cua bién d6i khi hau toan cau,
thién tai tr¢ 1€n phirc tap hon, dac biét 1a bao,
kém theo d6 1a myuc nudc bién dang cao giy ra
ngap lut trong thoi gian gan day. Muc nudc
dang trong bdo c6 nguy co giy ngap dén khu
vue ven bién va c6 thé gay vo dé, dac biét néu
bdo xdy ra trong thoi ky triéu cuong. Cac
thanh phan gay ra myc nudc cuc tri trong bio
bao gdom thuy tridu, nudc dang do bao va nude
dang do song, trong do6, nudc dang do bio la
thanh phan quan trong.

Vi vay, viéc nghién curu tinh toan, xac dinh do
16n nuée dang, dic biét d6i voi nhimg tran bio
rat 1on doc bd bién va xay dung ban do ngép lut
do nuéc dang 1 nhiém vu vo cing cip thiét.

Phu Yén tuy 1a mot tinh thugoc Nam Trung
B6 it bi anh hudng cua bao nhung do bién doi
khi hau, bdo co thé xay ra bit cir luc nao véi

! Truong Pai hoc Thuy loi
? Vién Pao tao va KHUD mién Trung
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cuong do manbh, rit manh gay ra ngap lut anh
hudng 16n t6i con ngudi (Tran Thanh Tung va
nnk, 2016).

Do d6 can mot cong cu dé canh bao ngip
lut nham cung cip thong tin nhanh cho nhéan
dan, cac cap chinh quyén chii dong ung phéd
v6i ngap lut co thé s& xay ra v6i nhiéu mic du
bao khac nhau.

2. PHUONG PHAP NGHIEN CUU

Nghién cuu st dung mo6 hinh MIKE 21, m6
phong va xac dinh nudc dang do bao doc khu
vuc ven bién Phu Yén, nhung dugc méd rong
dén cac viung nude sau trén bién Pong, thudc
khu vuc nghién ctru voi viée tich hgp céc tran
bdo da xay ra va cac trdn bdo theo kich ban.
Tu @6 s€ xac dinh dugc muc nudc téng cong
va tri s6 nude dang tai duwong bo khu vuc can
mo phoéng twong ung voi cac kich ban bao
khéac nhau. Phan mém MIKE FLOOD - la md
hinh két ndi gitta m6 hinh thay luc MIKE 11
tai Song Ba va mo hinh MIKE 21 bién Pong
thuoc khu vuc Nam Trung B¢ dugc st dung
dé xay dung ban dd ngap lut cho ving nghién
ctru 1a dai bo bién thudce cac huyén ven bién
tinh Phu Yén.

Cach tiép can cua nghién cuu dugc thé hién
trong so d6 khéi dudi dy:
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Thu thip, xi 1§ s6 lidu

St dung MIKE?1 mo phong mue
nude doc ven bign theo cic kich ban

S dung MIKE FLOOD mé phong muc
nudc ving ven hién theo cac kich ban

Xay dung ban d6 nedp lut ving ven
bién theo cac kich ban

Hinh 1. So db tiép cin va phwong phdp nghién ciru

Muc tiéu ctia nghién ciru 1a xay dyung ban dd
ngap lut cho dai ven bién Phu Yén (tir bo vao
dat lién).

Céac sb liéu dugc sir dung trong mo hinh
gém: sb6 liu dd cao cac diém dia hinh trong

mién tinh toan va s6 liéu mat cit ngang 1ong
dan. S6 liéu khi tugng thuy van, thuy luc, cac
thong tin vé ngap lut.

Muc nudc bién phia bién dugc xac dinh tir
mo hinh bién Poéng; bién song tir mo hinh 1
chiéu va bién khong trao doi nudc (liy cao trinh
khéng ché nudc khong vuot qua). Tiur d6 giai
quyét cac bai toan MIKE21 bién DPéng va
MIKEI1 trong song.

2.1. Giéi thiéu mo hinh mo6 phéng

Nuéc dang do bdo & cac viung ven bién va
cac qua trinh thuy dong luc nhu dong chay I,
thay triéu,... c6 thé duoc mé ta bang hé phuong
trinh nudc néng 2 chiéu trong h¢ toa do Pé-cac
gébm mot phuong trinh lién tuc va hai phuong
trinh chuyén dong (DHI, 2012b).

Phuong trinh lién tuc:

(hf(t + CRUJ(E + (RV(E =B (1)

Phuong trinh chuyén dong theo phuong x:
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Trong do ¢ 1a thoi gian, x va y 1a cac toa do
khong gian nam ngang, U va ¥ 1a van tdc trung
binh theo d6 sau, d 1a d6 sau cua day so moi
muc chuén, 7 1a dao dong muc nude so véi muc
chuan, /4 1a do sdu nuédc téng cong, f1a h¢ sb
Coriolis dé xét dén sy quay cua Trai Pat, g la
gia toc trong truong, p 1a mat do ctia nudc, Sy,
Sy Sy va Sy, 1a cac thanh phan cua ung Xuét
phat xa do anh huong ctua song ngan, P, 1a ap
suét khong khi va Ty, Ty, Ty, 1a cac thanh ph?m
g suat.

Cac mo hinh Bién Pong duge s dung k¥
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thuat luoi 16ng, két qua cua mo hinh 16n duoc
su dung lam diéu kién bién cho mo hinh nhé,
chi tiét hon. M6 hinh ven bién khu vuc Nam
Trung B gdm 20864 phan tir ludi tam giac, bao
phu dién tich rong 7325,8km?, voi dién tich 6
luGi trung binh 1,45km2 Nham thé hién duoc
anh huong cia cic ddi tuong nhu hé thong
song, ving tiép giap song, bién, dé bdi, cia
song, kich thudc cac 6 ludi dugce chon nhd voi
canh tam giac c6 chiéu dai khoang 20-100m.
Nhitng khu vuc it anh hudng khac con lai nhu
hé théng dudng giao thong, khu vuc bang phing
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la dong rudng..., cac ddi twong nay dugc chia
16n hon khoang 100-300m. Vung bién phia
ngoai bai boi chia canh tam giac c6 do dai
khoang 300m.

<a0z00

Hinh 2. Mién tinh todn, ludi tinh va dia hinh
mé hinh thity déng liec Bién Péng

S6 liéu dja hinh gém:

- Ban d6 dia hinh ven bién tinh Phu Yén gém
phan dét lién va dai nude nong ven bd véi ty 16
1:50000.

- Sb liéu duong bo, song sudi, cira song tir
ban d6 dia hinh ty 1¢ 1:2000 va 1:10000.

- Sb liéu dé song, dé bién, hé thdng duong
b, dudng sit tir ban d6 dia hinh ty 18 1:2000 va
1:10000.

Con bdo dugc md phong dua trén bao
Mirinae thyc t& xay ra trén khu vyc tinh Phu
Yén nam 2009.

Truong gié duge tao ra bang cong cu Mike21
Toolbox va quy dao bao duoc diéu chinh di vao
trung tam tinh Pha Yén.

Hiéu chinh vé thoi gian sao cho thoi gian bio
d6 bo vao Phu Yén trung véi thoi gian tricu
cudng va triéu trung binh.

Nhom nghién ciru di tién hanh hiéu chinh
muc nudc tai tram Quy Nhon tir 0" ngay
01/01/2008 dén Oh ngay 31/01/2008 v&i hé s6
nham manning M = 40(m1/3s'1). Sau khi hiéu
chinh, b thong s6 nay tiép tuc dugc sir dung dé
kiém dinh md hinh v&i bd sd liéu muc nude cua
tram Quy Nhon tir 0" ngay 01/09/2008 dén 0"
ngay 31/09/2008.

Str dung cong cu MIKE21 Toolbox Cyclone
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Wind Generation dé tao truong gié va khi ap
tuong tmg v4i 5 kich ban 1am dau vao cho cac
mo hinh thuy dong luc.

S6 liéu dia hinh, s6 liéu bién, myc nude thuc
do tai cac tram dung cho viéc hi€u chinh va
kiém dinh.

Céc kich ban bao dé mé phong nuéc dang va
tinh todn nguy co ngdp lut cho tinh Phu Yén
duoc thue hién dya trén két qua phan vung bao
cua Bo Tai Nguyén — Moéi Truong (Bo Tai
Nguyén — Mo6i Truong, 2014). Cac kich ban
dugc thé hién trong Bang 1.

Bang 1. Cac kich ban tinh toan

TT | Tén E;‘f Thay tridu

1 |Kichbanl |15 | Triéu cudng

2 | Kichban2 |14 | Triéu cudng

3  |Kichban3 |13 | Triéu cuong

4 |Kichban4 |12 | Triéu cudng

5 Kichban5 |12 Triu trung binh

2.2. M6 hinh thity lrc mét chiéu séng Ba

Pé tinh dén anh huong cia truong hop li
thuong ngudn trung binh, mo hinh thity Iyc cho
luu vuc song Ba da duogc xdy dung va su dung
phan mém MIKE 11 HD.

Trong truong hop chi quan tim dén su thay
dbi cua dong chay theo mét hudng nhu hudng
chinh doc theo cac long song trong mot hé
thong song thi hé phuong trinh thuy dong luc co
thé dua vé hé phuong trinh thuy dong luc 1
chiéu cua dong chay hay con goi 1a hé phuong
trinh Saint Venant, gdm phwong trinh lién tuc va
phuong trinh dong lugng (DHI, 2012a):

Phuong trinh lién tuc:

%, @)
ox ot
Phuong trinh dong lugng:
Q2
20 a(a AJ on, 0o
o T a0 O
Trong do:
t: thoi gian (s)
x : chiéu dai doc theo dong chay (m).
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Q: luu lwong (m’/s).

h: cao trinh mat nuéc (m)

R: ban kinh thuy luc (m)

A: dién tich mat cit uot (m?)

g: gia toc trong truong (m’/s)

C: hé s6 Chezy.

q: luu luong gia nhap bén don vi (m?/s)

@ : hé sb phan b dong luong.

M hinh thity luc mét chidu cho luu vire séng Ba
tinh Pht Yén dugc tinh toan véi 5 kich ban (bang 1)
nham mé phong cac mic d ngép lut khac nhau.

2.3. M6 hinh ngép lut hai chiéu

S6 lidu co ban st dung cho mé hinh ngap lut
hai chiéu gém: ban d6 hé théng song sudi, dia
hinh, mit cat ngang séng, s6 liéu thuy vin, cong
trinh thay loi, ...

Do dic diém cua dia hinh, sy phuc tap cia

Hinh 3. Qua trinh hiéu chinh muc nuoc tai
tram Quy Nhon tie ngay 01/01/2008 dén ngay
31/01/2008

Két qua hiéu chinh va kiém dinh thu duoc
chi s6 Nash tuong tmg 1 0.89 va 0.88.

Bo thong s6 da hiéu chinh va kiém dinh 1a
dang tin cay va c6 thé dugc su dung dé mo
phong nudc dang do bdo manh va si€u bao theo
5 kich ban.

Duya vao 05 kich ban tinh toan dugc phé

mang ludi giao thong va han ché ctia may tinh,
pham vi tinh Pht Yén dugc phén chia thanh 3
luGi tinh: mé hinh Pam Cu Méng, Vinh Xuédn
bai va Song Ba.

Muc nudc doc bién cac song thudc mién tinh
dugc ldy tir mo hinh thiy lyc mang ludi song
MIKE 11 HD theo ttrng kich ban.

Bién phia bién mdi mé hinh 13y tir két qua mo
hinh bién Pong, phan Nam Trung Bo.

Céc tuyén dé bién, dé song, dé cira song, cac
tuyén duong quan trong dugc mé hinh hoa trong
mo hinh dudi dang céc cong trinh.

3. KET QUA NGHIEN CUU

3.1. Két qua hiéu chinh va kiém dinh mé
hinh myc nwée tridu

Két qua hiéu chinh va kiém dinh myc nudc
dugc mo phong tai hinh 3 va hinh 4.
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Hinh 4. Qua trinh kiém dinh myc nudce tai
tram Quy Nhon tir ngay 01/09/2008 dén
ngay 30/09/2008

duyé€t, cac truong gio va khi ap twong ung cho
ting kich ban, tién hanh tinh todn mo phong anh
hudng cua nude dang do bdo va thay triéu cho
timg kich ban. Két qua md phong muc nudc
tong hop tuong tmg v4i 05 kich ban tinh toan tai
mdt sb x4, phuong ven bién khu vuc tinh Pha
Yén dugc trinh bay trong bang 2.

Bang 2. Két qua muec ven bién ng véi cac kich ban ciia tinh Phit Yén

~ . Muc nudc 16n nhat(m)
TT | Xa, phuong KBI KB2 KB3 KB4 KB5
1 | Xuan Hai 1.98 1.83 1.69 1.57 1.39
2 | Xuan Thinh 2.15 1.98 1.82 1.68 1.46
3 | Séng Cau 2.76 2.53 2.31 2.11 1.35
4 | An Ninh Tay 2.84 2.58 2.33 2.11 1.75
5 | AnPhu 3.43 3.09 2.77 2.48 1.87
6 | Phuong 9 329 2.95 2.65 237 1.99
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3.2. M6 hinh thity e mdt chiéu song Ba

Két quéd md hinh thuy lyc mot chiéu duoc
tinh todn v&i 5 kich ban nhim mo phong céac
mirc d6 ngdp lut khac nhau. duoc thé hién trong
hinh 5.

Biéu d8 so sanh murc nurdc tram Phi Lam cac kich bén

1/16/2008 2:24 11/1¢/200¢ 445 11/16/1008 712 11/15/2008 33611 /1€/2008 12:3011/16/ 2006 14:34'1/16/2008 16:4811/16/2008 13121/16/2008 7136
—Bl —IB 153 KB —KES

Hinh 5. Puong muc nudc twong ving voi 5
kich ban tinh todn

M6 hinh ngap lut mét chiéu duoc hiéu chinh
va kiém dinh tai tram thay van Phu Lam, Kkét
qua thé hién tai bang 3.

Bang 3. Két qua chinh va kiém dinh mé hinh
ngap lut mdt chiéu tai tram thiiy viin Phii LAm

Cong viéc Thoi gian Nash
i , 12/09/2005 -

Hiéu chinh 26/09/2005 0.95
2. 03/10/1993 -

Kiém dinh 12/10/1993 0.97

Bang 3 cho thiy chi s6 Nash khi hiéu chinh
va kiém dinh tai tram Pht Lam déu cho két qua
tot. Do vay, so dd mang ludi thuy luc mot chiéu
xdy dung cho luu vuc song Ba va bo thong s6
hiéu chinh, kiém dinh la dang tin cay trong viéc
mo phong cac kich ban ngap lut hai chidu &
budc tiép theo.

3.3. M6 hinh ngép lut hai chiéu

Tién hanh tinh toan ngap lut vai 5 kich ban
nhu da néu ¢ bang 1. Dudi day xin duogc trich
dan két quéa ngap lut cho kich 1 1a kich ban
nguy hiém nhat va kich ban 5 1a kich ban dé
xay ra nhat.

Hinh 6. Két qud tinh toan kich ban 1

Két qua myc nude dang do bio kich ban 1
cho thiy:

- Tai Pam Cu Mong: myuc nudc dat gia tri
16m nhit tai xi Xuan Thinh 13 2.15m.

- Tai Vinh Xuan Dai: muc nudc dat gia tri
16n nhét tai xa An Ninh Tay 1a 2.84m.

- Tai S6ng Ba: muc nudc dat gia tri 16n nhat
tai vi tri xa An Phu 1a 3.43m.

Két qua myuc nudc dang do bio kich ban 5
cho thiy:
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- Tai Pam Cu Mobng: muc nudc dat gia tri
16n nhat tai xa Xuan Thinh 14 1.46m.

- Tai Vinh Xuan Pai: myc nudc dat gia tri
16n nhét tai xa An Ninh Tay 13 1.75m.

- Tai Song Ba: muc nudc dat gia tri 16n nhat
tai vi tri x4 An Phu la 1.87m.

Mo hinh duge hiéu chinh va kiém dinh voi
con bao thuc té Mirinae (2009).

Két qua hiéu chinh va kiém dinh mé hinh ngap
lut 2 chidu dugc thé hién ¢ hinh 8 va bang 4.
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Hinh 8. Qua trinh hiéu chinh (bén trdi) va kiém dinh (bén phdi) miec nude tai tram Phii Lam

Bang 4. Két qua hiéu chinh va kiém dinh mé
hinh ngép lut hai chiéu

Cong viéc Thoi gian Nash
n , 19/09/2005-

Hiéu chinh 26/09/2005 0.84
2 e 10/10/1993-

Kiém dinh 12/10/1993 0.73

Két qua hiéu chinh va kiém dinh cho thiy
duong muc nudc tai tram Phu Lam ¢ muc trung
binh, dudng qua trinh myc nudce tinh toan va thuc
do twong dbi phu hop vé hinh dang. Va duoc thé

hién thong qua chi s6 Nash véi két qua kha tot.
Két qua nay cho thiy mo hinh on dinh va du tin
cay cho viéc mo phong theo cac kich ban.

3.4. Xay dung ban dd ngap lut

Lép d6 ngap sau g véi cac kich ban dugce
phan thanh 6 cip thé hién twong ung mic do
ngdp lut tai cac vi tri dua trén Ti€u chuan ky
thuat: TCKT 03:2015 (Bo NN&PTNT, 2015)

Ban d6 duoc xdy dung bang phin mém ArcGIS
voi d6 sau ngap duoc xuét tir két qua mo hinh MIKE
21FM. Hinh 9 thé hién ban d6 da dugc xay dung cho
tinh Phu Yén g voi kich ban 1 va kich ban 5.

Bang 5. Dién tich ngép @ng véi cac huyén kich ban 1

Huyén Dién tich ngép theo d¢ sau (ha) Tong
i <05m | 05-ITm | 1-2m | 2-3m | 3-5m >5m (ha)
DPong Xuan 2 2 5 9
Phu Hoa 63 83 219 66 61 490
Séng Cau 403 528 1078 738 568 18 3333
TP. Tuy Hoa 87 108 279 96 144 8 721
Tuy An 233 418 1482 764 473 21 3392
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Hinh 9. Ban do ngdp lut do bao manh, siéu bao tinh Phu Yén kich ban 1 va kich ban 5

Dién tich ngap tuong tng vai kich ban 1 va kich ban 5 trén dia ban tinh duoc thé hién trong bang

5 va bang 6.
Béang 6. Dién tich ngip ng v6i cac huyén kich ban 5
o Dién tich ngip theo dd sau (ha) P
Huyén  05m [05-1m| 1-2m | 2-3m | 3-5m | >5m | ' one®
Phu Hoa 4 22 16 41
S6éng Cau 202 340 465 82 13 4 1106
TP. Tuy Hoa 9 31 44 25 5 114
Tuy An 109 228 435 324 25 7 1129
4. KET LUAN nu6e bién dang trong tinh hudng bio manh va

Nghién ctru da thiét 1ap va mo phong muyc
nude dang do bdo bang méd hinh MIKE 21 cho
tinh Pht Yén tmg v6i 05 kich ban. Két qua hiéu
chinh va kiém dinh cho thay duong qua trinh
muc nudc tinh toan va thuc do phu hop théng
qua hé s6 Nash t6t. Két qua nay cho thiy mo
hinh 6n dinh va tin cdy trong mo phong nudc
dang do bdo manh va siéu bao tinh Phu Yén
theo cac kich ban. Két qua mo hinh ngap lut
dugc dung dé xay dung ban d6 ngap lut cho tinh
Phu Yén. Bén canh d6, d6 sau ngap va dién tich
ngap duoc thong ké cho timg don vi hanh chinh
dén cap xa. Tu d6, gitp dia phuong xay dung
dugce cac phuong an phu hop dé ung phod véi
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siéu bao.

bé tiép tuc nang cao do chinh xéc cua vigc tinh
toan, nghién ctru kién nghi can tiép tuc cap nhat )
liéu, khao sat dia hinh, ctra song va cac song; khao
sat cao do cac tuyén dé diéu, duong b, duong sit,
cau giao thong va cong qua dudng; thu thap hoac
mua cac sb liéu mua gi0, thu thdp va do dac thuy
van: myc nudc, luu luong, song ¢ cac clra song va
cac song dé nang cao do chinh x4c ctia mo hinh va
cac két qua tinh toan.

Ngoai ra can nghién ctru xdy dung thém cac
td hop kich ban nhu kich ban v& dé€ (vi tri vo, do
rong vét v3, cao trinh day vét vd, thoi diém bat
dau v&) dé dua vao tinh toan ngap lut hodc xay
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dung thém t6 hop kich ban tinh toan v&i cac t&  véi cac tan sudt khac nhau, cac kich ban xa i
hop li thugng ngudn cung véi mua ndi dong ho chira trong cac giai doan tiép theo.
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Abstract:
RESEARCH ON STORM SURGE BY STRONG TYPHOON AND SUPER
TYPHOON FOR FLOOD MAPPING IN PHU YEN PROVINCE

Calculation of storm surge due to strong typhoon and super typhoon is urgent scientific mission in
flood mapping for the coastal provinces of Vietnam and this study is carried out for Phu Yen
province. The calculation of the total water level along the coast is based on the model MIKE 21
covering the South Central region in East Sea in order to generate boundary conditions for
inundation modeling of coastal areas in Phu Yen Province. This study uses MIKE FLOOD model to
build flood maps. The result of this study is a scientific basis to serve the community response to
climate change due to surges of strong and super typhoons in Phu Yen province.

Keywords: storm surge, flood mapping, super typhoons, Phu Yen
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