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BANG MO HINM MIKE 21

TS. Trin Héng_Thai, CN. Nguyé&n Anh Ngoc
vién Khi Twong Thiy VEn Va Méi Trweng

= dung mo hinh s tri tinh todn edmg séng trong bdo dé mé phdng va dw bao dién bién cda
sdng do bic gdy ra la mot phuong phap rat hidu qua nhdm canh bao kip thoi phuc vu céng
J tac duw bdo séng va gidp céc nha quan Iy c6 duoc céi nhin i6ng thé, tir do duwa ra céc gidi phap

phdng ngira va han ché tac ddng cla séng. Bai béo nay trinh bay két qua tng dung mo hinh MIKE 21{mod-
ule Spectral Wave} trong viée tinh toan trudng séng cho khu virc vinh Béc B6 trong hai con bdo DAMREY
va KAITAK nam 2005. Két qué tinh toan cho thiy trong didu kign cd béo trudmg song bién ddi rét manh, do
cao song trung binh gén tam bdo dat ttr 6-8m, rat nguy hiém cho céc tau thuyén hoat déng ngoai khoi va

céc congtrinh ven bién.

1. Gidi thidu

Séng bién 14 mat trong céc yéu td hét strc quan
trong d4i véi cac hoat dong trén dai dwong, song tac
dong 1én thu thuyén, cong trinh va céc phuong tién
trén bién. Bi vai vliing ven bé, s6ng lai cang tré nén
quan trgng. So6ng tao ra cac dong van chuyén trdm
tich doc bd va ngang b lam thay déi dia hinh day.

Do nhu ciu phat trién kinh t& bién va ven bo
trong thoi ky ddi moi & nuoc ta, van @8 tinh toan
triedrng séng ven bér dé phuc vu cho viéce thiét ké cac
cong trinh ven bo, cac ¢ong trinh bao vé bd cling
nhw céng tac nghién clru va quan ly ven b ia rat
quan trong. M6t mé hinh s0 tri tinh toén trudng song
ven ber phai thod man duoc cac yéu clu la ¢b thé
tinh toan duoc trudng sdng cho ving ven b voi dia
hinh Gay réat phirc tap c6 sy hién dién cla céc cong
trinh bién véi d6 chinh xac cho phép nhung doi héi
mét thesi gian tinh toan di ngan va mot dung lwong
bo nh¢ dG nhod dé co thé ap dung dugc cho digu
Kign nwéc ta. Mac du ¢é nhirng ddi héi thuc té,
nhung & nwéc ta van con thiéu mot md hinh dap
{kng dwgc cac yéu cau trén. '

Cac md hinh so tri tinh toan tredng song ven bé
hién dang duwoc sir dung & nuéc ta cd thé phéan chia
thanh hai loai: loal thr nhét 1a cac mé hinh séng
tuyén tinh cho phép tinh dwoc trwdng sdng ven b
¢6 tinh dén cac hidu (ng khiic xa, nwde ndng, séng

v va nhiéu xa yéu (nhw mé hinh RCPWAVE, Eber-
sole, 1985), hoic I khong tinh dén nhigu xa nhwng
lai tinh dén sy phat sinh nang luong soéng do gid
(nhw mé hinh phd ning lwong séng). VI khong tinh
dwoc sw nhiu xa va phan xa séng mét cach day dd,
loai mé hinh nay chi ¢ thé dwoe ap dung cho nhirng
viing nwéc ven bd véi nhirng dudmng ding sau rat
don gidn va khéng c6 sw hién dién clia cac cong
trinh bién. Vi vay khéng thé &p dung nhing mé hinh
loai nay dé tinh todn song phuc vu cho viéc tinh toan
dip bao su thay ddi ctia Gia hinh day bién va dwong
ber hay thiét ké céc cong trinh bién va ven b, Loa
mé hinh thtk hai 1a cac mé hinh sang phi tuyén gidi
cac phwong trinh truyén séng phi tuyén cho viing
nwréc ndng (nhw loai mé hinh truyén song dai) hay
nuec trong 88i nong (nhw mé hinh xép X Boussi-
nesq). M6t thi du dién hinh clia mo hinh loai nay la
mé hinh MIKE21. Loai mé hinh nay co thé tinh dy
dl séng nhidu xa, khic xa, phan xa, nwoc néng

© sdng v&, tham chi song leo nhuwng ddi hoi thoi gian

tinh toan dai va bo nhé may tinh 1én. Mon nira cac
mé hinh loai nay chi ¢é thé dugc ap dung cho mot
ving nuwdc nong hay rét ndng & ven bo (€6 do sau
nhd hon 0.15 birée séng véi mad hinh nwéc néng
hay nhé hon 0.35 burde song ddi véi md hinh xap xi
Boussinesq do Madsen va Sorensen dé xuat) [6].
Nhu vay, gioi han ap dung cda loai mé hinh nay rét

‘hep va rét khé duoc ap dung dé tinh toan sy lan
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truyén song cho nhirng ving ber sau. Xuét phat tir
nhitng 1y do trén xay dwng mot md hinh s6 tri cho
pheép tinh todn tat cd cac hién trong song ven b
nhwr nhidu xa, khic xa, phan xa, nwéc nong, s6ng
vé v&i 6 chinh xac cao trong mot didu kién dia hinh
day bién va co sw hién dién rat phive tap clia cac
¢6ng trinh bién nhwng fai doi hoi thdi gian tinh toan
dd ngén va bd nhé may tinh 84 nhd dé& ¢6 thé ap
dung tién 1gi cho cong tac tw van 14 rat khé.

Bai bao nay trinh bay mot sé két qué tinh toan
treérng séng trong khu vige vinh Béc B bang mé

dun Spectral Wave clia bd mé hinh Mike21 trong hai
con b&o DAMREY va KAITAK nam 2005.
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2. Khu vwe nghién ciru

Vinh Bac B6 1& mét trong céc vinh Ién & Bong
Nam A, 1a mét vinh nira kin, nwée ndng. Vinh dwoc
bao boc béT lue dia Vist Nam va Trung Québc & phia
tay, phia bac va déo Hai Nam & phia déng.Vinh ndm
trong khoang kinh 60 tir 105040°-1100 Bong, vi 6
tr 170-21030' Bic, Dién tich vinh Bic Bo khoang
126.250 km?, chiéu ngang cla vinh noi réng nhat
khodng 310 km , noi hep nhat & cira vinh réng
khodng 220 km . Chidu dai bér bién phia Vigt Nam
khoéng 763 km, phia Trung Quéc khodng 695 km.
D6 sau trung binh cla vinh dwdi 100m, dac diém dia
hinh g&c trirng clia vinh & cé dwéng dding séu song
song voi dudng bér [1].
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Hinh 1. Dja hinh (a) va lwgi tinh (b) khu vwe Vinh Bac B6

Vinh B3c B& ¢6 vi tri chién lwgce quan trong déi
v&i nuwée ta ¢ vé kinh té 1an quéc phéng. Vinh 13
noi c6 nhiéu tiém n&ng vé hai san va dau khi. Tuy
nhién khu vuc nay cling Gang ddi mat voi nhivng
thach thiee khong nhé vé phat trién kinh &, quan Iy
bén vibng tai nguyén thién nhién va bao vé mo
tredng.

Mién tinh Vinh Béc B6 thiét 1ap bang lwi tinh phi
clu triic vol 4295 6 Iwsi va 2510 nat & dudng bo
(hinh 1b).
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3, Co sd ly thuyét

Trong nghién clru nay fwa chon rng dung mod-
ule Spectral Wave (M21SW) trong bé mé hinh
MIKE21 @ tinh toan trworng song. M21SW la mé
dun phé néng lwong séng tinh toan cac dic trirng
cha trwrdrng sdngtrong viing ven b, trong cac ho va
clra s6ng tir céc diéu kién gio, dia hinh day va dong
chay. M6 dun dwa trén phuong trinh ¢an béng tac
déng song (hodc phuong frinh can béng néng lwong
trong frwdng hop khéng cé dong chay) vai cac
ngudn cung cép va tiéu tan nang leong.
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Trong trudng hop quy mé tinh toan nhd st
dung hé toa d6 Bé Cac, véi quy md Ién sl dung
hé toa do ciu.

Sy SN+
ct £ . ey

l—c \'WW.:“ N+

Phurong trinh ¢an bang tac déng phd trong hé
toa d6 Dé Cac:

il ——c N= 5 (1)

cG el o

Trong G6: t 1a thavi gian; cx,cy, va co, ¢ A van toc truyén nhom séng theo cac hwéng X, y va theo o
(tan sb géc), & (hwéng séng); N 12 mat do tac dong séng; S 1a ham ngudn.

-

. F & . € .5
— \ L2 ¢, N+icos o €008 NV +—— g Nt —mg N = (2)
ct & Fder) e e G
Trong do: t 1a théi gian; ch,co, va co, ¢b 13 van
téc truyén nhom song theo cac hwéng §, dnh tuyén), € J 28750107 Uy e P mis (5)
@ (vi tuyén) va theo o (tAn sé géc), B (hwdng song); l 0655 m* U, ) 107 L 2 T80

N |a mat 66 tac dong song; S 1a ham ngudn.

Trong phwong trinh (1) va (2), thanh phan dau
tién trong vé tréi bieu thi lwgng thay ddi dja phuong
ctia méat dd tac dorig theo thei gian, thanh phan thir
hai va ba biéu thi sy truyén tac dong trong khéng
gian dia Iy. Thanh phan this te bidu thi thay ddi ctia
tan sb trong ddi do thay dbi d6 sau va dong chay.
Thanh phan thi ndm dwa ra su khic xa do 36 sau
va dong chdy. Céc biéu thire dbéi voi cac tbe do
truyén séng dwoc rat ra tir Iy thuyét séng tuyén tinh.
Gid tri § trong vé phai cha phuwong trinh 13 gia ti
ham ngudn nang luong tdng cong tao ra tir cac hidu
*ng tao soéng, ma sat, tidu tan séng va tuong tac
gilra céc song.

Nang lwong cung cap bdi gié (Sin):

Sy tang trirding cla song do gio dwge mo ta béi:

S,(G.6} = 4+BE(G.6) (3)

v&i: A -hé sé ting tuyén tinh,

BE - hé s0 t&ng theo ham ma.

Tée dd gioé quan tréc lay tbe g6 gid tai d6 cao 10

m (U10), trong khi {inh toan s dung toc d6 ma sat
U*, cong thivc chuyén ti¢ U10 sang U* nhan dwoc
nhu sau:

D=0l (4)

s

Tiéu tan nang lwong séng (Sds);

Séng bac dau gay ra do d6 déc cla séng vt
qua gi¢i han séng v&. Qua trinh séng bac dau duwoc
mo ta bang md hinh mach doéng clia Hasselmann
(1974). Cac gia tri cla s6 séng duwoc siv dung trong
viing co do sau nwdc gidd han.

- =
S, (0.8 =T o E(c.6) (6)
}L.

& day va lathn sb va s6 song trung binh va i
la hé sb phu thubc vao @8 déc song téng hop.

Ma sat day:

M6 hinh ma sat day trong mé hinh phé ning
lwong séng (& mé hinh thue nghiém clia JONSWAP,
md hinh strc kéo clia Collin va md hinh nhét xoay

cla Madsen(1988). Céng thirc cla cac mé hinh trén
nhw sau:

&
S"’"f 5 (g g} = HC:'M?.‘, R N
#5800} T )

Elo.8) (7)

& day Cbottom 1a hé sd ma sat, thweng phy
thude vao téc 48 quy dao chuyén dong tai day Urms.

(o, 8 dode
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Séng vo do d6 sau:

Néng long tiéu tan clia trudng s6ng ngéu nhién
do hién tirong séng v, trong md hinh phé ning
iwong song sty dung md hinh Bore clia Battjes va
Jansen. Ti & tiéu tan ndng lieong trung binh trén mét
don vi bé ngang phu thudc vao dé vé clia séng Diot.

: Frpl

Bs;;z = ~£ OSBJQ&‘; EH‘?(. (5)
& day & vak 1a phan sb song v& dugce xac dinh

bing phuong trinh:

1-0; _ _ofu e
Q. - H;
Ma sat day:

Md hinh ma sat day trong mo hinh phé nang
iweny song la md hinh thire nghiém clia JONSWAP,
md hinh si?c kéo cta Collin va mé hinh nhaét xoay
ctia Madsen{1988). Céng thikc cla cac mb hinh trén
nhir saw:

g E(G7, ) (7}
g sinh ~ (&)

O day Cpottom 'a hé sb ma sét, thuwdng phu
thudc vao the d6 quy dao chuyén dong tai day Urms,
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Sc’)ng’ v& do dd sau:

Nang leong tidu tan cla triedng song ngau nhién
do hién tweng song v, trong mé hinh phd nang
hrong s6ng st dung mo hinh Bore clia Battjes va

Jansen. T1 ¢ tiéu tan néing fwong trung binh trén mét

don vi bé ngang phu thudc vao do vé clia song Dtot.

(9}

& day war va Qp, 1& phan sé song v& duoc xdc
dinh bang phwong trinh:

zw,{'_‘f_. m o (10)

Iz @, H:

Iy

& gay Hm la d6 cao soéng cuc dai ¢o thé ton tai
trong d6 sau g6 va 13 tan s6 séng trung binh.
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Trwdng gié trong béo:

Trong nghién ciru nay st dung module Mike 21
Toolbox trong bé mé hinh MIKE21 dé tinh toan
trwdrng gié dau vao tir cac tham sd cla bao: toa 4
{x,y) clia tam bao, ban kinh gi6 cuc dai, van téc gio
e dai, téc d6 di chuyén clia bao.

' Hinh 2. Quy dao bao DAMREY

" Hinh 3. Quy dao bdo KAITAK

Trwdrng gio trong béo duge tinh théng qua cac
cong thire:

Vo=t AR Lap(i- R R ) werer, (12
V=P epfQORR 0B -RRY azen (13)
V,=—05F f-cosp) (14)
V=V +F (15)
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Trong do: V 1a van tde gio tai diém cach tam bao 4. Két qua tng dung mé hinh tinh song trong
mot khodng R, Rm 12 ban kinh gi6 cuwc dai, Vmax1a  diéu kién ¢é bio
van tbe gi6 cwe dai, Vr 1a van tdc xoay clia béo, Vi
la van téc tinh tién clia bao, Vf 1a thc d6 di chuyén
clia b&o, ¢ 14 hwdng di chuyén cha bao so vai
huéng tay. .

6 liu dau vao la trudng gié ap hai con bao
Damrey va Kaitak nhw sau;

Béng 1. S6 liéu con bao Damrey twong tng cac khoang thoi gian

Ty | Xy | Yila) | Rmaado) | Voexim'ss | Re(bPy) | PobPad
& 475 2rs .8 33 TE 1065
g s 234 ] 23 a73 1005
I8 23 3BE =4 25 Q73 10G5
S -3 84 B 23 713 FOOS

e e e E e

Tind suaceg TIIE watan

rr Ty AR et
PIER AN

rrow vors S5 Lapge © SRS TN AN e dtam € 1

: ' Hinh 4. Trwdng gio ap ngay 27/9/2005

Béng 2. S6 liéu con bdo Kaitak tirong irng cac khoang théi gian

TH) X by Yk Bmadlm) [ Vmamih FodHEa) PrihFay
& 388 -3 5 33 ] 03
& Y- s 28 Ex 93 0G5
iz % 323 854 23 95 008

0 -32 453 G i 973 W00

L0 ‘Ci_'l-."!’-t Fhand
Moo TR §F sl )] oL ent 3 de MY
Pl sty 2 | ]
i & N
2 & %
¥ & 1. 18
Wt ) 3.
o b I
= e ao
g i .
& A .z!
) A6 1
i) o P
-~ Bt}
D
shree 08
[Q\ﬁ:[n: W i i bkl e
tnd spacina 1
VIEVNOR ITIG I AN, rmm slig B, Layse ITAEIR TOGID AR Taadlg B LA D

Hinh 8. Trwong gio ap ngay 2/11/20056
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BAu ra ctia md hinh chi tinh dén ba yéu té co ban
clhia séng §o ia dé cao, chu ky va hirdng séng (cac
hinh tie 8- 11)

a. Tinh toan trirbng séng trong bdo DAMREY

Bac Damrey di chuyén tir phia Tay Thaéi Binh
Dwong qua dao Hai Nam vao Vinh Bac B rbi 46 bo
vao khu viee tinh Thanh Héa, béo Damrey |14 con
bao manh di chuyén chl yéu theo hudng Tay v
ngay 21 dén ngay 27 thang 9 ném 2005.

Két qua tinh toan tredng song trong bao Damrey
cho théy, trong ving anh hwéng clia bao, tredng
song c6 s phan héa manh, Khi bio & ngoai khoi,
s6ng ¢ 44 cao Ien nhéat trong khu vire gio b&o manh
nhat & hai bén dwérng di clia bao (hinh 6). Hudng
song phan héa déu theo cac hiedng, & khu vire bén
kinh gi6é cwe dai, hwéng séng phan bb tao thanh
xoay twong (eng voi xody bao (hink 7}, L 12h ngay
26/9/2005 d6 cao song cwe dai dat 7.8(m) & phia
bé&n phai tam béo, phia fral tdm bao dé cao song
khoang 7.2(m), & ving bién Thanh Héa song chi cao

S Wi it

Jaan Weaen EXrwin

0.8 -1.2{m), chu ky séng |&n nhat 1a 11.2(s), hudng
s6ng phan héa déu theo huéng gio. Luc 6h ngay
27/9/2005, khi bao di chuyén vao ving nwdc nong,
d6 cao séng gidm do cac hiéu (ing trong vung nuwéc
néng tam suy giam nang lwong cla séng, do cao
séng cuc dai dat 5.2(m), hudng séng phan bd cha
yéu theo cac dudng dang sau.

Khi bao db bo, tinh Nam Binh ndm trung khu vuc
chiu tac s tac dong manh nhét ca bao va céc qué
trinh nwéc dang va séng trong b&o. B9 cas song ion
nhét tai khu vwc tinh Nam Binh véo khoéng 4(m),
mat khac bao Damrey db bo vao dung thei ky tridu
cwdng, do do sy két hop gitka qua trinh nwrdc dang
va séng tao ra strc pha hoai rat 1én §di véi khu vire
ven bién Nam Binh. Pay 1a nguyén nhan chinh gay
vEy & bidn va x6i 1& mot sé doan b bién khu vue
Hai Hau ndm 2005.

Tir hinh 6 Gén 11 dudi day trinh bay két qua tinh
toan vé 8o cao, hudng va chu ky song trong béo
Damrey tai mot s6 thei diém.
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b. Tinh toan trirérng song trong bao KAITAK

B&o Kaitak di chuyén tir phia Tay Thai Binh
Dwong di doc ber bién Viét Nam tir bién Ba Ning
véo viing bién Thanh Hoa tir ngay 28 thang 10 dén
ngay 2 thang 11 nam 2005.

Dua vao két qua tinh toan s6ng trong bao Kaitak
ta thay trong viing anh hwdng cla bio d6 cao song
l6n nhat lén téi 9(m), cu thé vao Ibc 12h ngay
01/11/2005 phia bén phai gan tam béo dd cao song
dat cuc dai xap xi 9(m); vling ven bé do anh hudng
clia yéu té dia hinh nén dé cao séng chi khoang 1.2-

1.8(m}. Chu ky song dat circ dai [a 10.8(s) & viing
ngoai khot bién Da Néng. Séng di chuyén theo
hwéng 500 — 700 1a chii yéu,

Lac 6h ngay 02/11/2008 béo da di chuyén 1én
phia Tay B&c va tién sat ving bién Nam Dinh-Ha
Tinh. B cao song kvn nhat & khu viee nay 1a 8.4(m),
chu ky l&n nhat [& 12.8(s), huéng séng phan bd
twong déi déu so véi cac huéng.

Tl hinh 92 @én hinh 17 dwoi day trinh bay cac
ké&t qua tinh toan vé @6 cao, chu ky va hwéng song
trong bao Kaitak tai mot s6 thoi diém.
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Hinh 12. Do cao song ldc 6h ngdy Hinh 13. Hwéng séng luc 6h ngay 02/11
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Hinh 14. B§ cao séng liac 12h ngay
02/11
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Hinh 186. Chu ky séng fic 6h Hinh 17. Chu ky song ldc 12h

ngay 02/11

. Két qua tinh toan clia hai con bao cho ta thay tai

. khu vic viing bién Nam Binh d6 cao song ludn &

mire kha cao, Béng thei theo théng ké cda Trung

tam Khi twong Thiy van Quéc gia tinh ti» nam 1961

dén nay ¢6 khoang 10 con bao dd bd vao khu virc

Nam Dinh, day 1& mot con sé kha cao khién bor biégn
khu viee nay bi pha hiy nghiém trong.

5. Két ludn

Nhin chung dwa vao két qua tinh toan béng md
hinh sé tri qua hai con bao nay rut ra mét s6 nhan
xé&t co ban: D6 cao song ¢ phia bén phai gan tam
b&o bao gi¢r cling cao hon d§ cao song & phia frai
hréng di chuyén cba bao, & ving ven bo do cao
séng thudng gidm nguyén nhan 1a do dia hinh day

ngay 02/11

& nhivng khu virc nay thuong nong. Vung bién Hai
Hau- Nam Binh thwéng xuyén bi song tac dong rat
manh (do do cao séng lon). Hién nay ving bién nay
dang bj sat 1& nghiém trong tai mot st doan bé, vi
vay cAn phai c6 nhitng bién phap kip thoi dé ngan
chan kha ndng pha huy cda song. Qua tinh toan
cling da bwdc ddu nhan thay nhitng anh hwdng
dang ké cla song t&i cac vung bién ven bo Viét
Nam ma dic biét 1 téi cac cong trinh bién nhw
cang, dé chén song...Vi vay hién nay viéc nghién
clru cac tac ddng cla séng lam anh hwdng 1o doi
sbng dan cur ving bién va nén kinh t& nuée nha noi
chung 1a vb cung quan trong.
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