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TOM TAT

TINH TOAN NOOC DANG TRONG BAO
CHO VUNG BIEN VUNG RO (PHU YEN)

Bui Hong Long, Tran Van Chung
Vien Hai D66ng Hoc (Nha Trang)

Trong bai bao nay chung toi trinh bay mot so ket qua tinh toan nédc dang do
135 x 84 fiiem va dx = dy = 50 m) cho khu véc voinh Vung Ro (Phu Yen) co sé
dung cac so lieu cua fie tai cap bo nam 2002. Na chon 2 cén bao FAITH
(12/1998) va LINGLING (11/2001) véi gia fionh la cac con bao nay fio bo tréc
tiep vao Vung Ro theo cac htdng Bac, Nam, Tay Bac, Tay Nam va Tay. T6
cac ket qua tinh toan cho thay trédng fiol cao n6dc dang cao nhat do bao gay
ra t6dng 6ng theo cac hdbng fio bo vao khu véc Vung Ro la Tay Nam, Tay,
Tay Bac, Bac va Nam. No! dang coc Aiai la 80 cm, fio rut céc fai la -74 cm, fiol
dang trung binh 40 cm, fio rut trung binh la -35 cm.

CALCULATION OF STORM SURGE IN THE WATERS
OF VUNG RO (PHU YEN)

Bui Hong Long, Tran Van Chung
Institute of Oceanography (Nha Trang)

ABSTRACT The paper presents some calculated results of storm surge based on the

hydrodynamic model with moving boundaries. Calculating area was separated
by 135 x 84 grid with side of about dx = dy = 50 m for Vung Ro bay in Phu
Yen province. Marine data of NCTSC project in 2002 were used for
calculation in this model. If two storms FAITH (12/1998) and LINGLING
(11/2001) were proposed to be directly landed to the Vung Ro bay from
different directions, the calculated results showed that highest possible storm
surge happened in directions of SW, W, N and S. Maximum sea level height
can reach to 80 cm, minimum sea level height can fall to -74 cm, average sea
level rise is about 40 cm and average sea level fall is about - 35 cm.

. NAT VAN NE

Nam 6 v6 tuyen 12 - 13°N, bd
bien tznh Phu Yen luon chou anh hédng
cua bao nang ne hén so véi hai khu voc
can ke tren va do6i (khu véc 11 - 12°N
va 13 - 14°N). Theo thong ke té nam
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1954 fen 1982, khi fanh gia so 166ng
cac cén bao fio boi vao ven bd bien Viet
Nam, kha nang bao fio bo vao Phu Yen
chiem khoang 6,74%, no cao gap
khoang 1,7 lan so véi hai khu vic ke
tren va ke dodi (chz la 3,93%) [12]. Do
fio nghien cou tinh toan cac tro so n6é6c



daing céc tro trong bao se co y nghéa
thoc tien rat 16n cho cong tac phong
tranh va giam nhe thien tai, cung nho
viec thiet ke, xay dong, khai thac cac
cong trinh bien tai fida phodng.

I1. TAIl LIEU VA PHOONG PHAP

Trong tinh toan ndbéc dang cho
vung bien Vung Ro (Phu Yen), chung
toi fia chon hai cén bao théc xay ra
trong nhdng nam gan fay (ma cac
thong so ve bao lien quan fien cac tinh
toan tédng Aoi Aay fiu nhat) di chuyen

theo hai hdédng khac nhau khi fio bo

(phia bac va phia nam khu véc nghien
cou) Aa gay nhong anh hédng fiang ke
fien tetnh Phu Yen (con bao FAITH
(12/1998) va LINGLING (11/2001)).
Nong thdi chung toi gia fionh bao se fio

bo troc tiep vao vung bien Vung Ro

theo cac hoédng co the gay nguy hiem

cho khu véc nham xay ddng trédng fio
dang cdc Aai cho vung bien Vung Ro

khi phai chiu anh hééng cua cac cén
bao trong t66ng lai. No sau cua khu véc
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tinh toan Addc lay td ban Ao Ao sau ty
lel 1/25.000 do Hai quan My thanh lap
nam 1967 co sd hieu chgznh, bo sung to
cac ket qua fio sau cua fe tai cap
TTKHTN & CNQG “Xay déng cb s
khoa hoc cho viec khai thac s6 dung
hop ly cac vung vonh ven bien Viet
Nam” nam 2002.

Mang 166i tinh toan Ad6c chon la
135 x 84 Aiem voi kich thddc cac o 160i
dx = dy = 50 m. Trong qua trinh tinh
toan, troéng fo sau bien fioi theo thuy
trieu va fio dang rut phu hdp voi cac
dien bien thoc te s6 anh hédng cua bao
tdi vung bien Vung Ro. Nhé vay, ta co
the xay ddng Addc phan bo trédng Ao
dang va dao fiong moéic n6dc trong bao
hop ly.

Bien céng cho bai toan (fioéng bd)
luon fAddc dich chuyen theo fio dao
fiong cua thuy trieu, fiol dang va rut do
bao. VoOi ky thuat nay, viec phan anh
trodng fo dang coc Aai co the xay ra
tai fda phodng khi bao fio bo mot cach
hép ly hén, phu hép voi thoc te.
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Hinh 1: Néa hinh fiay (m) vung bien Vung Ro éng vdi thuy trieu thap nhat
Bottom topography (m) in Vung Ro waters at lowest tide
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Hinh 2: S6 fioi mang 166i cho tinh toan ndééc dang tai vung bien Vung Ro (Phu Yen)
Grid chart for the calculation of water surge in Vung Ro waters (Phu Yen)

111. MO HINH TINH NOOC DANG VA
THUY TRIEU

Qua viec tim hieu ban chat cua
hien t66ng ndééc dang do bao, ngddi ta
co the thiet lap A6dc mo hinh so tro
thuy fong fie tinh cac thong so cho

nodc dang. Lay tich phan theo ph6éng
thang fidng phoddng trinh Navier -
Stokes tren toan bo fio sau. Cac
phddng trinh chuyen fiong va phodng
trinh lien tuc theo hééng x va y co the
Adoc viet lai:

at OX oy ax p0 ax p,D
ov oV av o 10k 1
+U—+ +fU+g—= é +—(rby rsy)=0 > (1)
a Ox ay ay Po Oy  poD
%, [DU] [Dv] 0
ot 6 oy ~/

Trong fio:

t : Thoi gian (s)

U, V: Toc fio dong trung binh theo Ao
sau theo phodng x va y (kinh tuyen va
v6 tuyen) (cm/s)

gt) : No dang mdc nodec so vdi mdc
noodc tinh (cm)

D : No sau cua cot nédc tai thdi filem
tinh. Co the xay ra hai tré6ng hép:

H
- V6i node dang: D = J.dZ =(H+¢)

H
- Vi node rut; D = IdZ =(H-¢)

Trong fio:

H la fio sau mdc nddc tinh
g : Gia toc trong tréong
p,: Ty trong cua ndoc bien



f : Tham so Coriolis (f = 2wsing, ¢: Vb
fio fida i, : van toc quay Trai fat)

P. : Ap suat khi quyen tren mat bien
1. Ong suat gio tac fiong len be mat
nooc (6ng suat gio be mat)

Theo phodng x va y:

TSX = Kpa WWX
Ty = Kp,[WIW,

{0.63+ 0.066‘\7V

}x10‘3,

Voi:

W| = /W7 + W

K : He so trd khang (drag coefficient)

W : Vector van toc gio gan mat bien
pa . Ty trong cua khong khi (p, = 1,25
kg m?)

Co rat nhieu cong trinh nghien
cou ve he so K, trong chédng trinh nay
chung toi s6 dung cong trinh cua
SMITH va BANKE (1975):

N

W/ < 20ms™;

> 20ms™

{2.28 n 0.033(‘\X/‘ - 20.0)} <107, ‘\K/

*)Tox , Thy: ONQ suat ma sat fiay theo phddng x va'y

1 1
Tox =Ep0CdU\/U2 +V%, 1, =Ep0CdV\/U2 +V?

Voi Cq:

S6l dung he so van chuyen nham
n (Manning’s Roughness). Trong fio he
so ma sat va he so nham co lien he vdi

nhau bdi cong théc:
1

c,D?
29
Trong bai nay, chung toi chon
n = 0,0264.

n=

a—l\/l-i-l\/li M -i-Ni M —fN‘f‘gD%'f‘RaPa +i(rbx_rsx)zo
ot ox\ D D

oy

at D) oy
%+6_M+6_N:O
ot ox oy

N, M;(EJJFNi(%}rfMJrgD%JFR%JFL(Tw _Tsy)zo
X

He so ma sat

Ne thuan tien va fién gian hoa
trong qua trinh lap trinh, chung toi s6
dung cach lam trong [9, 10] nhé sau:

H H
Nat: M=UD :J'Udz, N=VD= J'de
-£ -£

The vao phdbéng trinh (1) va bien
fioi ta fooC:

\

O0X py OX Py

2
o Py Y Py >()

Cong thoc tdéong toi co the tim thay trong [7, 12]

Cac ly giai cach tinh, s6 fio tinh,
cong thoc tinh co lien quan, fdieu kien
cho tinh toan (fieu kien fiau va fieu

kien bien), ... co the xem chi tiet trong
[4, 5, 6]
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Hinh 3: Mo ta cac fai 166ng trong mo hinh
Description of quantities in the model

IV. AP DUNG CHO VUNG BIEN Ne co the thay ro fivdc hodng di
VUNG RO chuyen cua hai cén bao thdc tren dien
rong, chung ta co the xem chi tiet tren
1. Cac tham so cho tinh toan hinh 4, 5.
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Ghi chu cac ki hieu : 0112: tdc la 1 gi6 ngay 12
975mb : la gia tro cua ap tam
Hinh 4: Ban fio Aiddng Ai cua hai con bao FAITH (12/1998) va LINGLING (11/2001)
Movement of two storms FAITH (12/1998) and LINGLING (11/2001)
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Ghi chu: N :tam bao dich chuyen theo ht6ng Bac
NW : tam bao dich chuyen theo hédng Tay Bac
W : tam bao dich chuyen theo h6éng Tay
SW : tam bao dich chuyen theo h6dng Tay Nam
S :tam bao dich chuyen theo h6dng Nam

Hinh 5: V0 tri cac tram the hien dao fiong méc nd6c do anh hé6ng cua bao
Location of stations showing the water level variation due to storm

Bang 1: Vo tri cac tram nghien céu dao fiong mdc nédc trong bao
Location of studied stations on the water level variation in storm

STT i j Noi sau (m) V0 tri nghien cou
1 130 25 4,4 |
2 95 13 6,9 11
3 68 15 5,1 11
4 83 32 4,6 v
5 103 55 5 \Y
6 102 76 3,6 VI
7 74 67 4,8 il
8 56 53 54 VI
9 28 44 2,7 1X
10 19 14 3.4 X

Ghi chu: i theo phodng x (i chay to 0 -> 134), j theo phddng y (j chay to 0 -> 83)

V. CAC KET QUA TINH TOAN

Theo hinh 4, chung ta thay kha
ro sé Ao bo cua hai con bao FAITH

30

(12/1998) var LINGLING (11/2001) kha
xa so vOi khu véc nghien céu. Theo
tinh toan thi con bao FAITH (12/1998)
anh hééng fien khu vic Vung Ro voi fio



dang céc fiai dodi 10 cm, trong khi fio
con bao LINGLING hau nhé khong
anh hoédéng. Tuy nhien, hoéng di
chuyen cua bao thédng dien bien kha
phoc tap khi fia bo, neu nol fiol bo troc
tiep vao vung bien Vung Ro thi sd anh
hoédng cua no la rat nguy hiem.

Ne fianh gia nhéng dao fiong bat
thédng cua mdc nédc khi chiu anh
hoédng cua bao, chung toi xay déng mo
hinh tinh t& luc bao bat fiau gay anh
hodng fien vung bien Vung Ro, fien khi
ket thuc s6 anh héd6ng cua no theo sO
dich chuyen cua tam bao, nham xac
fionh gia tro coc tro co the fat Addc tai
cac tram, to fio xac fdnh vo tri ma bao
co the gay ra trédng fo dang coc Aai
theo hédng di chuyen, vdi muc fich
fianh gia Addc trédng Ao dang coc fai
tai fta phobng theo cac hobng di
chuyen cua tam bao. Cac thong so fiau
vao cua bao fddc lay td cac cén bao
FAITH (12/1998) va LINGLING
(12/2001), vdi gia fionh cac con bao nay
se io bo vao vung bien Vung Ro. So
lieu fi6dc chon la Pnin= 940 mb, toc fio
dich chuyen la 20 km/h, Rmax = 40 km
(Rmax: ban kinh gio céc fiai). Con van

toc coc Aali ma gio bao fiat fddc co the
tinh [1] nho sau:
Vimax= 3,44 (1010-Pmin)*®**  (m/s)
Vo tri tam bao ban fiau fiééc chon

- Tam bao dich chuyen theo ho6dng
Bac | (109,4°E, 11,5°N)

- Tam bao dich chuyen theo ho6dng
Nam | (109,4°E, 14,2°N)

- Tam bao dich chuyen theo ho6dng
Tay Bac | (110,3°E, 12°N)

- Tam bao dich chuyen theo hodng
Tay Nam 1 (110,3°E, 13,8°N)

- Tam bao dich chuyen theo ho6dng
Tay 1 (110,8°E, 12,9°N)

VI. PHAN TICH KET QUA VA THAO
LUAN

Trong qua trinh tinh toan, chung
toi nhan thay v6i mot cén bao co cung
fio 16n nhong khi Ao bo vao Vung Ro
vOi cung khoang cach nhong to
cac hédng khac nhau thi anh hoééng
cua trédng phan bo fio dang coc Aai
co s6 chenh lech kha ro ret. Cac
ket qua co the nhin thay trong hinh 6,
7, 8,9, 10.
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Hinh 6: Trédng fio dang coic Aai (cm) tinh toan cho vung bien Vung Rao khi bao fio bo theo
hédng Bac (hieu chenh ve mdic n6dc thap nhat tai i =73, j =3, z =-50 cm)
Maximum storm surge (cm) calculated for Vung Ro waters when storm landed

at northern direction (adjustment in the lowest water level at i = 73, j = 3, z = -50cm)
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Hinh 7: Trédng fio dang coic Aai (cm) tinh toan cho vung bien Vung Rao khi bao fio bo theo
hédng Nam (hieu chenh ve méic né6c thap nhat tai i =134, j =27, z =-35 cm)
Maximum storm surge (cm) calculated for Vung Ro waters when storm landed
at southern direction (adjustment in the lowest water level at i = 134, j = 27, z = -35 cm)
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Hinh 8: Trodng fio dang céc fiai (cm) tinh toan cho vung bien Vung Ro khi bao fio bo theo
hédng Tay Nam (hieu chenh vel méc nd6c thap nhat tai i =134, j =27, z =-74 cm)
Maximum storm surge (cm) calculated for Vung Ro waters when storm landed at
southwestern direction (adjustment in the lowest water level at i = 134, j = 27, z = -74 cm)
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Hinh 9: Trédng fio dang coic Aai (cm) tinh toan cho vung bien Vung Ro khi bao fio bo theo
hédng Tay Bac (hieu chznh ve mdc nééc thap nhat tai i =134, j =27, z =-59 (cm)
Maximum storm surge (cm) calculated for Vung Ro waters when storm landed at

northwestern direction (adjustment in the lowest water level at i = 134, j = 27, z = -59 cm)
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Hinh 10: Trédng Ao dang cdc fai (cm) tinh toan cho vung bien Vung Ro khi bao fio bo theo
hodng Tay (hieu chznh ve mdc ndoc thap nhat tai i =134, j =27, z =-63 (cm)
Maximum storm surge (cm) calculated for Vung Ro waters when storm landed
at western direction (adjustment in the lowest water level at i = 134, j = 27, z = -63 cm)
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Cu the khi co khoang cach nho
nhau, thi con bao fiol bo theo hédng
Bac co fio dang va rut cao hén khi fio
bo theo hédbng Nam (dao fiong tren
54,7 cm so voi 38,6 cm va dao fiong
dodi -50 cm so vOi -35 cm). Cung
nho vay, theo ba hédng di chuyen cua
bao, la htdong Tay, Tay Bac va Tay
Nam thi tréong fiol dang coc fAai cua
bao di chuyen theo htdng Tay Nam co
fio daing va rut cao hon (dao fiong tren
71 cm so vOi 68 cm va 66 cm va -74
cm so voi 63 cm va 59 cm). Té nhdng
ket qua tren ta co the noi rang, sO
dich chuyen tam bao theo hédng Tay
Nam co trédng phan bo fio dang cao

nhat, sau fio mdi téi h6dng dich chuyen
Tay, Tay Bac, Bac va Nam. Tuy nhien
cac ket qua noi 6 fay la trédng coc Aai
trong phan bo ma cdén bao co the gay
ra trong vung bien Vung Ro theo mang
166i tinh. Ne fianh gia mot vo tri cu the
ta can phai xem xet trodng phan bo fio
dang coc fiai fia Ada 6 tren. Tuy nhien,
ket qua nay can phai fAddc kiem chéng
lai va can phai thdc hien tinh cho
nhieu cdn bao khac nhau theo ban kinh
anh hoéong, toc fio dich chuyen cua bao
va Vi tri Ao bo cua bao, ... Cac ket qua
tinh toan fi6dc tong hdp trong bang
2&3.

Bang 2: Dao fiong céic tro (cm) cua mdéic néoc tai cac vo tri nghien cou
so vOi mdic nébc trung binh
Extreme variation of water level (cm) at studied stations compared to average water level

Qtri tram
\ | 11 11 v VvV VI VII VI IX X
H66Nng dc
N 39,81 (18,11 | 19,12 | 3,48 | 12,24 | 29,29 | 8,44 15,28 | 18,64 | 18,15
-28,15| -0,35 | -5,24 | -6,01 | -8,01 | -2,24 | -0,08 -0,44 |-2,38 | -1,56
NW 53,05|31,59| 37,87 | 432 | 29,37 | 30,67 | 26,12 | 29,32 | 8,73 | 19,27
-6,56 | -089 | -2,15 | -282 | -296 | -2,76 | -0,45 -0,92 | -9,3 | -4,29
w 47,61 | 33,24 | 35,07 | 4,29 | 22,27 | 36,61 | 34,02 | 34,17 [18,48 | 30,2
-17,46| -0,87 -1,8 -3,99 | -2,67 | -2,49 | -0,45 -0,87 | -8,2 | -3,72
sSwW 48,1 | 33,09 | 35,09 | 438 | 24,88 | 35,27 | 27,12 | 30,04 |14,93 | 28,6
-12,78| -0,79 | -1,99 | -3,76 -2,9 -2,68 | -0,43 -0,85 |[-8,76 | -3,5
S 47,66 | 30,46 | 29,67 | 542 31,6 |[37,61|30,21| 24,78 |17,75 | 12,69
9,12 | -0,74 | -4,22 | -533 | -4,75 | -0,62 | -0,57 -1,24 |-10,74| -6,5
Ghi chu:

Dau - : The hien dao fiong thap nhat so vdi méic n6dc trung binh (fio rut thap nhat)

Cot 1 la vo tri cac tram tren hinh 5

Bang 3: Vo tri co the fiat dao fiong coc tro theo dich chuyen tam bao
Position of possible extreme variation according to movement of storm center

Ho6b6ng dich Dao fiong cao nhat Dao fiong thap nhat
chuyen cua bao | Gia tro (cm) Vo tri tren ban Aol Gia tro (cm) | V0 tri tren ban fio
N 54,7 i =71, =75 -50 i =73,j =3
NW 66 i =134, j =27 -59 i =71, =75
W 68 i =71,j =75 -63 i =134, j =27
SW 71 i =71, j =75 -74 i =134, j =27
S 38,6 i =123, j =27 -35 i =134, j =27
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Phai cong nhan rang, cac ket qua
tinh tren Aay con nhdng han che nhat
fionh. Ne thu fi66c ket qua tot hén, can
co ban fo fio sau chi tiet thich hop vai
166i tinh trong mo hinh la dx = dy =
50 m.

O fay fvdng bd bien, ke chan
tinh toan van han che & viec lay gia tro
trung binh fio cao b6 (hoac ke chan).
Can phai co nhdng mang 166i fio fac so
lieu Ao sau doc bd va Ao cao fiba hinh
gan ke fie tan dung nhdng 6u the cua
phtdng phap sai phan hdu han voi
bien dich chuyen, nham phan anh nééc
dang do bao tai fida phddng mot cach
tot hén, phu hép vdi thoc te hon.

Hien khong co so lieu ve fio dang
theo thdi gian cho mot con bao thoc
khi fio bo vao vung bien Vung Ro, do
fio kho co the fianh gia Addc tinh kha
thi cua mo hinh va hieu chznh cac
thong soi can thiet cho tinh toan.
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