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UNG DUNG MO HINH MIKE 21 MO PHONG TRUONG SONG
VA NUOC DANG BAO KHU VUC BIEN QUANG NAM

Vii Van Lan, Lwgng Hiru Phi, Pham Thi Huong Quy
Truong Pai hoc Tai Nguyén va M6i1 Truong Ha NoOi
Tém tit
Qudng Nam la mét tinh ven bién mién Trung Viét Nam, hang ndm chiu tic dong
thuong xuyén cua cac thién tai nhw bdo, nudc dang va la nguyén nhdn cua viéc gia
tang hién trang xoi lo bo bién tai khu viee Cira Pai - Quang Nam. Pé phuc vu cho
viéc ddnh gid anh huéng cia nwde dang va séng trong bdo dén qud trinh x6i 16 bo
bién. M6 hinh MIKE 21FM dugc sir dung dé mé phong tac dong cia trdn bdao Nari tir
09/10/2013 dén 15/10/2013 va cdc kich ban bao khdc nhau dén cdc ché dg thity dong
liec tai khu viee bo bién Qudng Nam. Két qud mé phéng cho thdy triong muwc nudce
dang do bdo lon nhat dat gia tri 3.1 m tai khu vuc vinh Dung Quci'z‘, Cira Pai va chiéu
cao séng trong bdo 1om nhat xdy ra tai khu viee bo dong cia dao Cii Lao Cham va
Cdng Dung Qudt véi gid tri 2.5 m.
Tw khéa: MIKE 21; Truong song trong bao; Nudc dang bao.
Abstract

Application of MIKE 21 model in simulation of waves and storm surge in Quang
Nam area

Quang Nam is a coastal province in central Vietnam, which is annually affected by
natural disasters such as storm, storm surge resulting in coastal erosion phenomenan
in Cua Dai - Quang Nam. To evaluate the effect of wave and storm surge on coastal
erosion process, MIKE 21FM is used to simulate and assess the impact of typhoon
Nari occuring in Quang Nam coast from 9 to 15 October, 2013 and various storm
scenatios to hydrodynamic regimes. The simulation results show that the highest storm
surge field is 3.1 meter in Dung Quat gulf and Cua Dai, the highest wave height is 2.5
meter in the East of Cu Lao Cham island and Dung Quat gulf-

Keywords: MIKE 21; Wave field; Storm surge.

1. Pit van dé bién dang. Vi vy viéc nghién ctru ché
d6 thuy dong luc trong diéu kién thoi tiét
cuc doan 1a rat can thiét, no phuc vu cho
viéc tinh on dinh dudng bo bién, chdng
X061 10 va phat trién kinh té xa hoi ving
bo. Trong nghién ctru ndy, mé hinh MIKE
21FM duoc str dung dé mo phong truong
muc nude va trudng song trong bao nham
danh gia su tac dong cuia ché do thuy dong

Quéang Nam la tinh ven bién ¢ khu
vuc Duyén hai Nam Trung Bo Viét Nam
c6 b bién chay dai trén 125 km. Pay 1a
khu viyc ¢6 nhiéu tiém nang phat trién vé
du lich ciing ciing nhu phat trién cac cong
trinh cang nhu khu vuc Hoi An va Cang
Dung Quét. Trong nhitng nim gan day,
khu vuc bd bién phia bic Hoi An bi x0i

16 trAm trong va de doa dén khu béo ton
di san phé c6 Hoi An. Hién tuong nay do
nhiéu nguyén nhan gy ra trong d6 bao
gém yéu td do thién tai nhu bao, nudc

luc dén qua trinh x6i 16 b bién.
2. Phwong phap nghién ciru

Nghién ctru stt dung mo6 hinh MIKE
21, m6 phdéng truong song va myc nude
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dang do bdo vuc ven bién tinh Quang
Nam v6i viéce tich hgp céc tran bao da xdy
ra va cac tran bao theo kich ban qua do da
xéac dinh duoc myuc nude dang tong cong

va chiéu cao song lon nhét tai khu vuc
nghién ctru tuong Umg véi cac kich ban
bdo khac nhau. Cach tiép can nghién ctru
dugc thé hién trong so d6 khdi hinh 1.
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Hinh I: So do tiép cin phwong phdp nghién ciru

3. Xay dung m6 hinh

3.1. Co sé Iy thuyét mé hinh MIKE
2IFM

MIKE 21FM, do DHI Water &
Enviroment phét trién, 13 hé thong mo
hinh méi co ban trong cach tlep can mat
lu6i linh hoat. HE thong mé hinh duoc
phat trién cho viéc tung dung nghién ctru
hai duong hoc, moi truong vung cira song
ven bién. M6 hinh MIKE 21FM bao gém
cac module sau: Module thuy dong luc
hoc; Module van chuyén tinh toan vén
chuyen bun cét; Module sinh thai; Module
giam sat chat diém.

Modul thuy luc co ban trong
phu’cmg phap s6 cua cac phu:cmg trinh
nugc nong 2 chiéu - d6 sdu - phuong
trinh két hop Navier - Stoke 14y trung
binh h¢ s6 Renold khong nén. N6 bao
gdm cac phuong trinh lién tuc, phuo’ng
trinh dong luong, nhiét do, do man va
phuong trinh mat do. Theo chiéu nam
ngang ca hé toa do Pé cac va hé toa do
cau déu duogc su dung.

Phuong trinh lién tuc (bao toan khdi
lugng):
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Cdc ky hiéu sur dung trong cong thurc:
h (x,y,t): Chiéu sau nudc (m)
C (x,y,t): Cao d0 mat nudc (m)
p, q (x,y,t): Luu lugng don vi dong
theo cac hudng X, Y (m?/s/m)= uh, vh
u,v: luu tdc trung binh chiéu sau theo
cac huong X, Y
C (x,y): Hé sb Chezy (m'?/s).
g: Gia tdc trong trudng (m/s?)
£(V): Hé s6 nham do gio6
, V; Vx; Vy(x,y,‘g): Téc do gid va cac
toc dg gio thanh phan theo cac hudng X,
Y
Q (p,q): Thong sé Coriolis phy thudc
vao vi do (s™)
p,: Ap suat khi quyén (kg/m?/s)
P, Khéi Iugng riéng cta nudc (kg/m?)
X, y: Toa do khong gian (m)
t: Thot gian (s)
T T Ty Céc thanh phan cua tng
suat tiép hiéu dung.
3.2. Nguon tai lidu phuc vu nghién ciru
S6 liéu dja hinh: 6 ligu dia hinh khu
vuc nghién ctru bao gom 02 ty 1€ khac

Nghién cuu

nhau vung ven bo c6 ty 1€ la 1:5000 va
vung ngoai khoi c6 ty 1€ 1a 1:10000 do
dé tai “Luwong gid kinh té do x6i 16, boi
tu tai khu vuc ven bién nham phuc vu
cong tac quan, nghién ciru thi diém tai
Ctta Dai va cita Ninh Co”’, ma s6 TNMT
2015.04.10/10 - 15 cung cép.

S6 liéu mwc nuée: Dé phuc vu hiéu
chinh va kiém dinh mé hinh thuy dong
luc, trong nghién ctru st dung bd sb
liéu muc nudce thuc do tai tram Son Tra
- Pa Ning.

S6 liéu séng: Pé danh gia truong
song trong bao nghién ctru da sy dung
gia tri song tr m6 hinh WAVEWATCH
Il cho diém c6 toa do 108°41 E va
15°25'N cho thoi gian tir 09/10/2013
dén 16/10/2013.

Sé liéu bdo khu vuc nghién cuu:
Thong sb bdo di chuyén ving nghién ctru
duogc thu thip tir website http://weather.
unisys.com/hurricane/ va http://www.
Jma.go.jp/jma- eng/jma-center/rsmc-hp-
pub-eg/besttrack.html cua t6 chic khi
tuong toan cau va co quan khi trong Nhat
Ban. Cac thong s6 bdo Nari duoc thé hién
o bang 1.

Bing 1. Cdc tham so6 ciia con bdo Nari

Time Long (d¢) | Lat(dg) | R(km) | V(m/s) | Pc(hPa) | Pn (hPa)
9/10/2013 12:00 128.8 14.5 35 40 998 1030
9/10/2013 18:00 128.4 14.7 35 45 994 1030
10/10/2013 0:00 127.8 15.1 35 50 992 1030
10/10/2013 6:00 126.5 15.2 35 60 990 1030
10/10/2013 12:00 126 15.9 35 65 980 1030
10/10/2013 18:00 125.3 15.5 35 70 975 1030
11/10/2013 12:00 124.3 15.7 35 70 970 1030
11/10/2013 6:00 123.5 154 35 70 970 1030
11/10/2013 12:00 122.5 15.3 35 65 970 1030
11/10/2013 18:00 120.7 15.2 35 65 975 1030
12/10/2013 0:00 118.6 154 35 70 975 1030
12/10/2013 6:00 118 15.3 35 70 970 1030
12/10/2013 12:00 116.9 15.2 35 75 970 1030
12/10/2013 18:00 115.6 154 35 75 965 1030
13/10/2013 0:00 114.5 15.3 35 75 965 1030
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13/10/2013 6:00 113.4 154 35 75 965 1030
13/10/2013 12:00 112.4 15.5 35 75 965 1030
13/10/2013 18:00 111.6 15.6 35 75 965 1030
14/10/2013 0:00 111.2 15.7 35 75 965 1030
14/10/2013 18:00 110.6 15.8 35 70 965 1030
14/10/2013 12:00 109.9 16 35 65 970 1030
14/10/2013 18:00 109.2 16.1 35 50 975 1030
15/10/2013 0:00 108.2 15.9 35 40 985 1030
15/10/2013 6:00 1289 155 35 0 994 1030
15/10/2013 12:00 1289 154 35 0 998 1030

Hinh 2: Quy dao bédo Nari (11/10/2013 -
16/10/2013)

3.3. Xay dwng mién tinh, lwéi tinh
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Hinh 3: Luoi tinh khu vwc nghién ciru ven
bién Quing Nam

Mién tinh duoc str dung trong nghién

ctru 14 toan bd khu vuc ven bién khu vuc

bién tinh Quang Nam véi dién tich ving
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nghién ctru ludi tinh 1a 4,820.22 km? bao
gom 2500 diém nit va 4000 6 ludi. Ving
nghién ctru chia thanh 2 vung luéi voi
méat d6 ludi khac nhau duge thé hién qua
hinh 3.

3.4. Higu chinh va kiém dinh mé hinh

Viéc higu chinh va kiém dinh mo
hinh nhim tim bd thong s6 6n dinh nhat
dé mo phong cac kich ban. Trong mé hinh
MIKE 21 sir dung hé s6 NASH dé danh
gia do chinh xac dua vao cong thirc
> (Xo,i - Xs,i)’

S (xo,i - Xo

Xo,1: Gia tri thuc do

Xs,i: Gia tri tinh toan hoac mé phong.

Xo : Gia tri thyc do trung binh

Chudi ditliéu tai tram Son Tra (108°13°-
16°06”) tir 13/10/2010 dén 16/10/2010 dugc
st dung dé hiéu chinh m6 hinh va két qua
x4c dinh hé s6 Nash = 0.73.

Nghién clru st dung chudi sb liéu
muc nudce tir ngay 13/10/2013 dén ngay
16/10/2013 tai tram Son Tra, trung voi
thoi gian bio Nari di vao ving bién Quang
Nam. Két qua hé s6 Nash = 0.75 cho cac
buée kiém dinh.

Nash=1 - 4)

Két qua hiéu chinh va kiém dinh cho
thiy hé s6 Nash twong dbi tot va c6 thé st
dung bo thong sé nay cho viéc mo phong
cac kich ban. Két qua hiéu chinh va kiém
dinh dugc thé hién ¢ hinh 4 va 5.
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BANG SO SANH MUC
NUOC THUC PO VA
TINH TOAN M=32 (2013)
0.5
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Hinh 4: Két qua higu chinh mé hinh

4. Két qua nghién ctru va thio ludn

Pé danh gia dugc gia tri myc nudc
va truong song cuc dai trong bao ¢ khu
vuc bo bién Quang Nam, nghién ctru dé
xuat cac tap kich ban sau:

(1) M6 phong truong song va muc
nuoc trong bao Nari di chuyén vao khu
vuc nghién ciru thoi gian 9/10/2013
15/10/2013.

(2) Hiéu chinh duong di cua bao
Nari di chuyén theo huéng vudng goc véi
duong bd bién Quang Nam.

(3) Thu phong bao Nari tao ra con
béo cap 16 véi toe do gié 16n nhét 1én toi
70 (km/gio)

Pé danh gia két qua mé phong trudong
song va muc nudc dang do bao, nghién
clru dé xuét cac vi tri kiém tra dugc thé
hién qua hinh 6.
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Hinh 6: Cac diém trich xuat muc nwoc khu
vue nghién ciru

Nghién cuu

BANG SO SANH MUC NUOC
THUC PO VA TINH TOAN
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Hinh 5: Két qua kiém dinh mé hinh

4.1. Két qui mé phéng nuéc ding
do bao

Tur két qua mo phong theo kich ban
1, 2 va 3 so sanh voi truong muc nudc
triéu khi khong c6 bdo ta nhan thdy muc
nudc dang 16n tai khu vuc phia bic Cura
bai va khu vyc vinh Dung Quét Vo1 gla tri
muc nudc dang tor 1.5 m dén 3 m. Tai khu
vuc bién phia nam Ctra Pai va ban dao
Son Tra ¢ truong muc nudce thap hon so
véi1 cac vung nude xung quanh.
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Hinh 7: Truwong mwc nudc trong bdao Nari

Muyc nudc dang do bao tai kich ban
1 khi bdo Nari di chuyén vao khu vuc
nghién ctru ¢c6 myc nudc dang khoang tur
0.22 dén 0.55 m va nude dang 16n nhit dat
0.55 m tai vi tri P,. Do huéng di chuyen
ctia tdm bao co huong dich chuyén vé phla
bién Hué - Pa Néng nén khu virc bo bién
Quéang Nam nam trong ving nude rat do
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hién tugng xoay thudn nhiét déi trong bao
vi vdy truong muc nudc dang do bao &
khu vuc nay khong cao.

Két qua md phong kich ban 2 ta
nhan thiy sau khi diéu chinh quy dao di
chuyén ctia bdo co6 huéng d6 bd vudng
goc voi dudng b bién khu vuc nghién
ciru, truong muc nudc dang do bao lon
hon so v6i kich ban 1. Tai vi tri P ; P, ¢6
muc nude dang 16n nhét so véi cac dlem
kiém tra 14 0.59 m; 0.55 m.

Kich ban 3 sau khi hiéu chinh toc do
gi6 trong bdo lén t¢1 70 km/gid ta nhan

thdy truong muc nude dang tai cac khu
vuc ven bo tang 1én dang ké tir 1.23 m
dén 3.17 m. Tai cac vi tri P; P co gia
tri myc nude dang 16n nhat la 2. 53 m va
3.17 m do vi tri nay c6 hinh dang dudong
b nhd ra ngoai bién gy ra hién tugng
don nude khi bao nhiét d6i di chuyén vao
vung nghién cuu.

Diém P , dugc che chén b(:)’i hé théng
dao Cu Lao Cham nén vi tri ki€m tra myuc
nudc P, c6 gia tri myc nudc dang thap
nhat so v6i ving nudc ven bo véi gia tri
khoang 0.22 m cua cac kich ban.

Bing 2. Muc nwéc ding tai cdc vi tri kiém tra

Kich ban P1 P2 P3 P4 P5 P6 P7
KB1 0.5 0.43 0.55 0.22 0.33 0.36 0.48
KB2 0.59 0.47 0.55 0.23 0.32 0.36 0.43
KB3 2.35 1.48 1.89 0.22 1.23 1.74 3.17
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Hinh 8: Biéu dé muc nwéc triéu khi khong
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Hinh 10: Biéu d6 muc nwéc KB2
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Hinh 9: Biéu dé muc nwéc KBI
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Hinh 11: Biéu dé muc nwéc KB3
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4.2. Két qui mé phéng trwong song trong bao

4.2.1. Truong song trong bdo theo 03 kich ban
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c
Hinh 12: Truong song ciia 3 kich ban mo phong vang nghién ciru KB1(a); KB2(b); KB3(c)
Bing 3. Chiéu cao séng tai cdc diém kiém tra

Kich bén P1 P2 P3 P4 P5 P6 P7
KB1 1.39 1.36 1.39 1.65 1.48 1.49 1.86
KB2 1.41 1.33 1.44 1.55 1.42 1.51 1.99
KB3 2.26 1.26 221 2.03 221 2.24 2.49

Tur két qua mo phong trudng song trong
bdo ta nhan thy rang, kich ban 3 c6 truong
song cao hon so véi kich ban 1 va kich ban
2, do su tic dong cua trudng gi6 bao két hop
vé1 muc nude dang lam cho trudng song
trong bao cua kich ban 3 tang manh. Tai vi tri
P_; P, c6 chiéu cao song dat gid tri 16n nhét tai
diém lan luot 1a 2.49 m; 2.26 m.

4.2.2. Truwong song trong bdao khu
vire ven bién Hpi An

Do phia ngoai Cira Pai c¢6 hé thong
d4o Cu Lao Cham che chén nén khu vuc

clra song c6 chiéu cao song nho hon so
voi cac vung lan can. Tai vi tri phia bo
tdy nam ctia dao chiéu cao song dat gia tri
khoang 0.75 m trong khi phia bo dong bac
thi chiéu cao soéng 16n nhat 1.9 m. Khu
vuc Cira Pai c6 chiéu cao song thay doi
phtc tap, khu vuc bién phia béc cua Cua
Dai c6 chiéu cao séng khoang 2 m 1én
hon so véi chiéu cao séng ¢ khu vuc bién
phia nam Ctra Dai.
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(4
Hinh 13: Trwong song cuia 3 kich bdn bao tai khu vwc Cira Dai KB1(a); KB2 (b) KB3(c)
4.2.3. Trwong séng trong bdo khu vwe vinh Dung Quit

ml ml
1723000
1721000 Sign. Wave Height [m] Sign. Wave Height [m]
I 2oove 235 1722000 I ~bove 2.10
1720000 210-225
1.95-2.10
Ten.res 1721000
1719000 1.65- 1.80
150- 165 1720000
1.35-1.50
1718000 120-135 1719000
1.05-1.20
0.90-1.05 1718000
1717000 27509
080-0.75
1716000 0.45-080 e
0.30-045
015-030 1716000
1715000 Il Gclow 0.15
[ undefined value 1715000 34 [_1 undefined Value
250000 252000 254000 248142 254975
[m] [m]
15/10/2013 0:00:00 Time Step 132 of 133. 15/10/2013 0:00:00 Time Step 132 of 132
[m]
1722000 Sign. Wave Height [m]
W ~oove 240
1721000 225-240
240-225
1.95-2.10
1720000 120195
1.65-1.80
1718000 1.50-1865
1.35-1.50
120-135
1718000 105120
080-105
1717000 075-050
060-075
0.45-080
1716000 030 - 0.45
I Below 0.30
1715000 [ undefined value
248000 250000 252000 254000
[m]

15/10/2013 0:00:00 Time Step 132 0f 132

c
Hinh 14: Truwong séng 3 kich ban khu viee vinh Dung Qudt KB1(a); (KB2(b); KB3 (c)
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Tir két qua md phong trudng song
trong bio ta nhin thdy chiéu cao song
16n tap trung tai mili dat ciia vinh Dung
Quét véi gia tri chiéu cao song dat 2.3 m
tai kich ban 3. Phia trong vinh, chiéu cao
song giam manh do ¢ sy chin séng cua
dai dat nho ra bién dat gia tri khoang 0.45
dén 1.2 m. Pay 1a khu vyc thun loi cho
viéc phat trién hé théng cang bién phuc
vu cho tau thuyén leo dau va van chuyén
hang héa. Két qua chiéu cao song tai kich
ban 1 va kich ban 2 tai phia dau mii dét
vinh Dung Quét lan luot 13 1.86 m, 1.99
m va giam manh vao khu vuc trong vinh
voi gid tri khoang 0.45 m.

Két qua mo phong ta nhan thdy rang
nhiing khu vuc cé truong myc nudc dang
do bao 16n lam cho chiéu cao song 16n hon
so voi nhitng khu vuc c6 muc nude dang
thép va dugc thé hién quacacvitri P vaP,

5. Két luin

Két qua md phong di thé hién duogc
mdi twong quan gitra trudng muyc nudce dang
do bio va gia tri chiéu cao song. Nhimg khu
vire ¢6 myc nude dang cang 16n thi chiéu
cao song cang cao, tai nhitng khu vuc co
muc nuée dang cao nhu vinh Dung Quét,
ban dao Son Tra c6 muc nude 16n nhét 1a
2.53 m, 3.17 m thi gié tri chiéu cao séng 1én
nhét dat gi4 tri 2.26 m va 2.49 m.

Nghién ctru da tinh toan dugc gia tri
muc nudc dang do bao theo cac kich ban
khac nhau, tai kich ban 1 v&i gid tri myc
nuée dang do bdo Nari di chuyén vao khu
vuc nghién ctiru c6 myc nudce dang khoang
tir 0.22 dén 0.55 m va nudc dang 1on nhét
dat 0.55 m tai vi tri P.. Kich ban ZItai Vi tri
P P3vc() muyrc nudc dang 16n nhat so voi
cac diém kiém tra 1a 0.59 m; 0.55 m.

Két qua md phong cua kich ban 3
sau khi hiéu chinh tc d6 gi6 trong bio
lén t61 70 km/gid ta nhan thy truong
muc nuée dang 16n tir 1.23 m dén 3.17 m.

Nghién cuu

Tai cac vi tr’i P ; P, c6 gid tri myc nude
dang 16n nhat 14 2.53 m va 3.17 m do dac
diém vé hinh dang dudng bo nhé ra ngoai
bién, n6 1a nguyén nhan gay ra hién tugng
dén nudce khi bio nhiét déi di chuyén vao
vung nghién cuu.

Két qua mo phong trudng song trong
bdo ctia 3 kich ban ta nhan thay tai khu
vuc ban dao Son Tra va khu vuc vinh
Dung Quét c6 truong soéng 1én hon so
cac vi tri ven bd khac do dic diém vé dia
hinh, hinh thai két hop véi tinh chét xoay
thuan nhiét doi cta bio. Chiéu cao song
tai diém P1 va P7 clia kich ban 3 14 16n
nhat dat gia tri 2.26 m, 2.49 m.

Do ¢6 su che chan ciia hé thong cac
dao Cu Lao Cham nén chiéu cao song
trong bao ¢ khu vuc nay c6 sy chénh I¢ch
16 rét. Phia b dong bac cua déo c6 chiéu
cao song lon nhét 1én téi 3 m tai kich ban
3 va phia bo Tay nam cua dao thi chiéu
cao séng chi dat gia trj tir 0.7 m dén 1 m.
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