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3tao ra cdc a’ong »an chuyen bun _cat doc:

1. Gidi thiéu mdé hinh SWAN

SWAN la m6 hinh tinh todn séng th& hé ba,
tinh todn phd séng hai chiéu biing cdch gii
phudng trinh can bing tdc dong séng (trong
trudng hop khong ¢6 ddng chdy 6 th€ ding
phuong trinh cdn biing ning lugng séng) ¢
tinh t6i sy lan truyén séng 1Y viing nuéc siu

“ vao viing nude ndng ven bd, ddng thiji trao ddi
ning lugng vadi gid thong qua him ngudn ching
V01 sy tiéu tdn ning lugng séng. SWAN (dudc
vi€t tdt tir Simulating Waves Nearshore) cho
phép tinh todn cdc diic trung séng ving gin
b3, trong cdc hd va viing cfa séng tir cdc diéu
kién ctia gid, diéu kién ddy va dong chay.

a. Cdc tinh néng ciia mé hinh

Theo qu4 trinh truyen s6ng SWAN c6 kha
ning tinh:

- Truyén séng tuyén tinh.

- Khiic xa séng do thay ddi d6 sau day va
do dong chdy.

Ngudi phan bién: TS. Tran Héng Lam

- Bj vit chin va phén xa do dong chdy
ngudc hudng.

- Truyén qua, bi chin va phin xa do dong
chdy ngugc hudng.

Theo qud trinh tao song SWAN c¢6 kha
ning tinh:

- SOng phdt sinh do gid.

- Tiéu tdn ndng lugng.

- Tuong tdc giffa cdc song (tuong tdc bic ba
v tuong téc bic bon).

- Tinh todn séng do cdc vat cin.

Ngoai ra SWAN ciing tinh dudc qud trinh
dang nudc do séng.

b. Cosd Iy thuyét cia mé hinh SWAN

Trong m6 hinh SWAN céc séng duge md 14
bing phd mit d6 tdc dong séng hai chiéu,
Phuong trinh cdn biing phS mit 46 tdc dong cg
bén dugc st dung trong nhitng diéu kién phi
tuy€n cao. Trong mé hinh SWAN phd mat do -
tdc ddng N o, 6 dugc chi ¢ hon bdi vi, khi ¢6
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mit dong chdy mat do tdc déng duge bdo toan
trong khi phd mat d6 ning lugng thi khdng.
‘C4c bi€n ddc 14p 12 tan s6 ¢ va hudng séng
. M4t d6 tdc ddng dugc tinh bing mat d6 ndng
ldng chia cho tan s6.

* Phutong trinh ¢dn bdng tdc ddng phd

Trong SWAN su tién trién ctia phd song
dude md td bing phuong trinh cin bing tdc
dong phd duge viét trong hé toa do dé cdc:

iN wamC N+iC N+—§—C N+iC N—S (D

a &t oyt a0 ° o8 o

Thanh phin diu trong v€ trdi 1a thay d6i
clia phd mat do tac dong theo thdi gian. Thanh
phén thit hai va thit ba 12 sy lan truyén cda phd
mét df tdc déng trong khdng gian dia 1y (véi
vin tc truyén 1a C, va Cy tudng (ng trong
htrdng X va y) Thanh phan thit tu bidu thi sy
thay d8i cla tin s& dudi dnh hudng cda do siu
va dong chiy (véi vin t6c truyén 12C,,). Thanh
phdn thit nim biéu thi sy tdc ddng cla dd sau
va dong chdy d6i véi hidu tng khic xa. V&
phéi cia phudng trinh biéu thi cdc ngudn ning
lugng séng duge cung cAp va tidu tdn trong
qud trinh truyén séng véi S 13 ham ngudn.

* Ngng litgng gid truyén cho song

Qu4 trinh pdng lugng truyén tf gié cho
séng trong mO hinh SWAN duge md ta thong
qua hai ¢d ché: c¢ ch& cdng hudng (Phillips,
1957) va cd ché phéan hdi (Miles, 1957). Gid tri
ngudn ning lugng clia gid tuong ¥ng vdi hai
cd ché trén duge bidu thi bing tdng cla qud

trinh ting tuyén tinh vad qud trinh ting theo

ham mi. Gi4 tri him ngudn c6 dang:
Sr’n(dpg) = A+BE(0—39) (2)
V&i A 1a hé s6 tang tuy&n tinh, B 1a hé s§
ting theo ham mii. Hé s§ A va B phu thudc
vao tin $8 va budc séng ddng thdi phu thude
vao van téc va hudng clia gid.
* Hg s6'tdng tuyén tinh A

Biéu thifc cia Cavaleri va Malanotile-Rizzli
(1981) dudce s& dung dé loai bd sif ting trudng

cta s6ng tai cdc tdn s6 thdp hon tin s&
Pierson - Moskovitz.

1,5.10°
g 2x

A= [U, max[(), cos(8-6, )]]4 H 3

Trong d6 §,, 12 hudng gid, H 1a gid i dé
loc _

Hé s ting theo him mil B:

Trong md hinh SWAN sit dung biéu thic
tinh hé s8 ting theo ham mil B:

Cong thidc clia Kome va nnk (1984):

_ Palog Ve oxo-,)-
B= max[0,0% [28 Cph COS((Q 9{:)) 1}:!6 (4)

W 'V d i
Cpp 12 vén t3c pha, Py va Pw 12 mt d khong
khi va nudc. _
- M&t m4t ning lugng trong khi truyén séng
(Sds):

M4t mat ning lugng khi truyén s6ng gy ra
do ba qué trinh: sy bac diu cla séng, ma sdt
ddy va séng v do dnh hudng cla 46 sdu dia
hinh.

* Ma sdt ddy

M6 hinh ma sdt ddy st dung trong SWAN
bing md hinh thuc nghiém ctia Jonswap, mo
hinh sttc cdn cda Collins(1972) vd md hinh
nhdét 181 cia Madsen(1980).

2

: o
C s ————
botont 2 - ] z(k d)

G day Cpopom 12 hé s6 ma sdt ddy, hé 6
niy phu thudc vao vin t8c quy dao chuyén
ddng song.

- Séng v8 do dnh hudng cia do sdu dia
hinh.

S{.’.s‘,l;.(.o'v 6’) == E(G‘, 9) (5)

Sy tiéu tdn ning lugng trong trudng song
ngiu nhién 12 do qué trinh séng v& dudi tac.
dong clia d6 siu dia hinh. Trong md hinh

SWAN sit dung mo hinh séng vd dya trén hién

twgng Bore clia Bdttjes va Janssen (1987). Ti-

1& trung binh m4t mdt ning lugng trén mqt
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don vi bé rong ctia viing tinh phu thudc vio hé
s8 phin ning lugng mat mat do séng vo Dy,

1 o 2
L, == A = FE [ Sy me (6)

Vi e, =1, Qp 12 phin s¢ séng v, H, 1a
chi€u cao séng cuc dai Hy, =
50 song v, d [a d6 sdu nudc tdng cdng, Dy,
la ti 1& tiéu tdn ning lugng trung binh trén mot
dinh séng.

Cong thite ham ngudn ning lugng séng v -

¢6 dang:

Syear(0.0) = D E(c,0) (7)

for
* Tuong tdc phi tuyén gifia cdc séng

- Tudng tdc séng bic bdn chi€m uu the
trong sy tién rién cla phd séng tai viing nude
sdu. Qud trinh nay, truyén ning lugng séng tir
dinh phé t8i cdc tin s8 thap hon va tdi céc tin
$0 cao hon.

- Trong viing nudc ndng tudng téc giita céc
séng bdc ba truyén ning ligng tr tin s& thap
sang tin 58 cao hon.

- Tuong tdc s6ng bic bén dude tinh véi cde
x8p xI widng tic riéng (DIA) clia Hassemann
(1985).

Ham ngubn duge cho dudi dang;

Sua(0,0)=8 ,(c,0)+ S (0,0 (8)

- Tu’dng tdc séng bic badugce tinh vdi cdc
xip xi bic ba Lumped (LTA) cda Eldeberky
va Battjes. Him ngudn c6 dang:

n.’3(09 8) = Sn.'s (G=Q)+ S:I_’i (J,@) (9)
Vi oy, 12 hé s8
* Nudc ddng do séng
- Trong md hinh 1D, nu6c déng do séng tinh
bing cdch tich phan phuong trinh cin bing md
men, d6 13 sy cén bing gilta tdc dong song

(gradient ng sudt phdt xa) va gradlent dp sudt
thuy tinh.

on
F,+gdZl=0 (10)

y.d &diyylahé

- Véi d 1a d6 sdu nu6e t6ng cong, n myc
nude ding so véi myc nudce trung binh.

c. S0 dé tinh song ciia mé hinh SWAN

Trong md hinh SWAN, 151 gidi cla phuong
trinh ¢dn béng tdc dong séng dudc trién khai
bang mot s& sd d6 khdc nhau trong cd nim
chi€u (thoi gian, khéng gian dia Iy, khong gian
phd). Trudc tién qud trinh truyén séng dudc

.m0 4 ma khong ¢6 cdc ngudn tao séng, tidu

tdn va tuong tdc gifta cdc séng. Sau d6 1a dang

mb t& diy dl véi cdc gid tri ngudn.

Thi gian duge biéu thi bing budce thdi gian
x4c dinh At ddng thdi trong c4 tich phan cla
phuong trinh truyén va ham ngudn. Khoéng
gian dia ly dudc mé td dwdi dang ludi hinh
chit nhét véi cdc canh Ax va Ay tudng ng cic
hudng x va y. Phd trong md hinh duge mé t3
biing budc xdc dinh clia huéng AQ va budc tin
8 AS/S .

* S0 dé qud trinh truyén séng

Ciéc s0 dd dude sit dung trong SWAN dya
trén cd s§ ¢o tinh nidng manh, s4t thue & va
mang tinh kinh t&. Do vay, 0 d6 duge st dung
1 dang ham 4n trong c4 khong gian dia ly va
khong gian phé, thém vao d6 12 phép x4p xi
trung tdm trong khéng gian phd.

* SWAN bao gbém ba so dé
- S d6 BSBT (backward space — backward

time): SJ d6 nay tinh cho cd trudng hop séng
8n dinh va séng khong 8n dinh.

- Sd db S&I.

So db dang nay dugc st dung trong diéu
kién s6ng 6n dinh. Thdi gian c6 thé bd di nhu
mot bién, cdc budc lip vin duge tién hinh nhu
trude.

- S0 do ¢ap d6 gid bac ba: SJ db nay dudc
dp dung cho diéu kién séng khéng &n dinh.
Hai thanh phin dao ham theo hudng x va y.

Viéc s hod qud trinh khuyé&ch tin séng

trong s6 d6 S & L dugc thue hién dude trong
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trudng hop séng truyén trén khodng cdch 16n. Hiéu ting ndy phy thudc vao phd séng. Gi4 tri cda
higu dng phuy thudc vao dang phd va thdi gian séng truyén.

* Ham ngudn

Trong SWAN cdc ham ngudn tao séng, tuong tdc song va ti€u tdn séng duge viét dudi dang

ham &n: sy
PRp— [E) (E"-E™Yy (1) V8 S=gE
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“Hinh 1. So d6 khéi mé hinh SWAN

2. I'fng dyng mé hinh SWAN dy bdo trudng séng cdc vang ven by bién Viét Nam
a. H¢ théng mo hinh séng SWAN

. P& thuin thién trong viéc trién khai 4 dp dung mo hinh séng SWAN vao dy bdo séng cdc viing
ven by bién Viét Nam, hé th6ng md hinh SWAN dudgce cai dit nhu sau:

SWAN

DATA INPUT SWAN4041 RUN_SWAN SwantoGra

Hinh 2. Hg théng mé hinh SWAN
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“Thu muc con RUN_SWAN: chita file diéu
khién chay hé th6ng mo hinh SWAN. File nay
gbm cdc cau 1énh goi cdc chuong trinh con
thyc hién tifng bude chinh [Am viéc cda hé
théng.

- Goi chuong trinh chi€t xudt trudng gid
tAng 10 mét dy bédo tir k&t qud cla md hinh
MM3 (WindMMSEOSWAN)

- Goi chuong trinh tinh séng cda md hinh .

(SWAN.exe)

- Goi chuong trinh chuyén s8 lién dy bdo
clia mé hinh vé format ciia phin mém Grads.

Thy muc con DATA: chia file s& liéu d6
sfu, céc file trudng gié-ting 10 mét, cdc file
k€t qué clia md hinh.

Thir muc con INPUT: chda file khai bdo
théng tin cAn thi€t cho mé hinh (swan.input),
file ghi lai qua trinh chay ctia mé hinh

(SWAN_print.out) va file khai bdo cdc clu
1énh ct phdp nhén cdc cai dit ddu vao va ra
ctia md hinh (SWAN edit).

Thy muc con SWAN4041: chifa céc file
chidng trinh ngudn clia SWAN viét trén ngén
ngit FORTRAN,

Thu muc con SWANtoGrads: chtta file
chuyén ddi s& li¢u k&t qui ciia SWAN sang
format ctia Grads va file hi€n thi cdc rudng
bdn dd séng dy bdo clla SWAN véi giao dién
dd hoa ctia Grads.

b. 86'liéu ddu vao cho mé hinh

S6 liéu dia hinh: File s8 liéu dia hinh cung
cdp cho md hinh SWAN 13 gid trj d6 sdu tai
mbi nit Wwdi véi mién tinh (1°00'S - 23°%00'N;
99°00'E - 119°00'E, budc Iusi: 0,25%0,25 d6
kinh vi) dugc chi€t xudt tit bin d6 dia hinh ddy
Bién Pong (hinh 3), cic diém lu6i trén dat lién
dugce gdn 1a -999.

Hinh 3. Pia hinh khu vic Bién Pong

SO ligu gi6: SO liéu gid dude dua vio mbd
hinh 13 trudng gi6 dy bdo t¥ mé hinh MMS
ting 10 mét va dwge lwu vio 13 file
(wind00.dat, wind06.dat, ... wind72.dat) file
1a s§ lidu trudng gio tai ting thei diém cdch
déu nhau 6 gis.

* Piéu kién bién

Bién ciia SWAN 12 cdc gi4 trj phd song tai
bién clia mién tinh dugc chiét sudt tt két qud
tinh todn ctia m6 hinh WAM thong qua chudng
trinh chi&t sufit phd séng (SwapWAMtoSWAN).
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* Khai bdo cdc tham s& va lénh lam viéc ciia
md hinh.

Céc tham s8 ctia m6 hinh va cdc 1énh lam
vi€c dugce khai bdo trong file SWAN.edit va
duge goi vao chudng trinh nhd khai bdo trong
file SWAN.input.

¢. Két qua ciia mé hinh

K&t qud dy bio séng ciia mb hinh SWAN
gdm 2 file chinh:

File trudng cdc y&u t8 séng dy bdo trén
toan mién tinh dugc khai bdo trong ciu lénh

Hinh 4. Bdn do truong gié ting 10 mét lic
07 givr ngay 03/12/2006

3. K&t luan

Sau mdt thdi gian nghién ctfu vi thi
nghiém tdc gid dd 4p dung thanh cong mé hinh
tinh séng SWAN cho Bié€n Péng néi chung va
cdc viing ven bi€n Viét Nam néi riéng.

K&t qué tinh s6ng cda SWAN cho trudng
song phi hgp khi so sdnh vdi truting séng dy
bdo clia mdt s6 nudc trong khu vie: Théi Lan,
Philippin,

“TABLE” trong file SWAN.edit.

File dua ra cdc yéu t6 séng du bdo (dugc
khai bdo trong cdu lénh “BLOCK?” trong file
SWAN.edit) tai cdc vi tri cin quan tam dugc
xac dinh trong file local.loc

K&t qud dy bdo cda SWAN duge chuyén
déisangsﬁ'héuthﬁjxhdp v6i phin mém d6
hoa Grads va hién thi bin dd séng trén giao
dién thudn 1gi cho ngudi s dung, nghién citu.

Mot s6 k&t qud dy bdo trong con bdo
Durian thdi gian tinh theo gid Ha Noi.
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Hinh 5. Bdn dé trudng séng 7 giv ngay
03/12/2006

Trong mét s& ¢on bio clia mita bio nim
2006 SWAN dugc k€t hop v6i mod hinh séng
WAM dé thigt lap guy trinh dy bdo séng cho
cdc viing ven bién Viét Nam va cdc viing bién
ngoai khoi.

Tuy nhién, dé ning cao d¢ chinh xdc cia
md hinh cin phdi ti€p tuc duge nghién cifu, thit
nghiém trén ludi tinh tinh hon va ddnh gid sy
dnh hudng clia dong chiy dén trudng séng.
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