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Dy vdo séng litng tréen bién la cdp thiét va cdn cé cde phuong phdp
du bdo hiéu qu&.Phwang phdp tng dung phé séng thuc nghiém cho
nghién citu tinh todn séng ling la mot trong nhing phuong phdp théng
dung hién nay. Ngodi ra, tng dung bé phan mém lgp trinh trén ngén
ng MATLAB ciia Dennis J. Witford dé tinh séng ling theo phuong

phdp nay rét tién ich.

1. Gidi thiéu

Du bdo séng litng trén bién 12 vdn
dé rat can thiét, dic biét 1a cdc séng
lirng gdy ra do bdo va dp thdp nhiét déi
trén bién, d€ phuc vu cho giao thdng
vAn tai bién, ddnh bit cd, phong tranh
cdc tai nan trén bién. Tuy nhién, viéc
‘nghién citu va du bdo séng ling 1a van
dé rat phifc tap. Biibdo nay dé cap dén

cdc cd ché tao ra séng lirng tlf séng gid

va phuong phdp dng dung phd séng
thuc nghiém cho du tinh séng ling. D€
tinh todn trén may tinh PC cho dy tinh
s6ng litng theo phuong phédp nay, tac
gid ng dung va gi6i thiéu bd phin
mém 14p trinh trén ngdn ngit MATLAB
ctia Dennis J. Witford.
2. Céc khdi niém co ban
* a. Song lirng

Nhitng séng do gié gdy nén nhung
con duy tri dugc sau khi gié ngiing tdc
dong hodc ddi hudng dudc goi 12 séng

lirng. Ciing goi 1a séng lung khi ma
séng di tf ndi chiing dudc gié- gy nén
t6i viing dang xét hoan toan ling gid.
Séng ling 12 dang dic trung cia
chuyén dong séng trong bién. Khi séng
lirng truyén ra xa hang trdm kilo-
mét khdi viing tdc dong cia gi6 thi chu
Ky, budc séng va vin téc truyén séng
ting 1én 16 rét, con dd cao séng Iing c6
thé gidm di. Theo Titop L.F (1951), hé
thitc bi€u hién su ting chu k¥ va vén
toc séng lirng dudi dang cong thifc thyc
nghiém la:

=1,6(1-0,375¢" 251071y
(1

=1,6(1-0,375¢"251"")

Ohalhinh‘alh"l

Trong d6 c, T 1a van tdc va chu ky
séng ling, ¢, t,12 van t6c va chu ky
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séng gié khi chuyén sang dang séng
lrng.

Theo Suleikin, né€u séng lu’ng sinh ra
tr mot ving bao thi sy gidm dd cao
séng litng khi truyén trén khodng cdch
X s& xdy ra theo quy luat:

. 1
h, _ x> (2)
hk ’ /’l’itax

Trong d6: h,la dd cao séng litng &
giai doan ban dau, h, 12 d6 cao séng
lirng & giai-doan cudi cla tinh todn,

= 12 bude séng cuc dai trong mién
bao.

b. Tdn xa tin sé

Khi cdc séng don chuyén dong ra
khéi viing bién ma ching dugc hinh
thanh phdt trién bdi gid, ching khong
con chiu tdc dong cia gié. Nhitng s6ng
litng nay tré thanh séng ty do va tdc dd

truyén séng don clia éht‘mg trong bién
sau dugc xdc dinh theo chu ky bing
cong thic:

¢c=1,56T 3

Trong d6 T la chu k¥ s6ng tinh bing
gidy (s). Nhitng séng litng nay c6 nang
lugng ddng k€ ma chiing c6 thé chuyén
dong qua cdc khodng cich rit 16n.

Trong mot viing da séng, ¢6 nhiéu
séng khdc nhau vdi chu ky va budc
séng khdc nhau. M&i séng nay c6 cic
t6c d6 truyén séng don khidc nhau lién
quan dén cdc chu k¥ séng khéc nhau.

Do vidy, nhitng séng nay s€ tu chiing
phén loai bdi vin tdc tryén séng (chu
ky) va chuyén ddng ra ngoai theo c¢éc
nhém séng dd phan loai goi 14 cic
nhém séng. Quéd trinh phén loai nay,
xdy ra nhu 1a mot ham ciia chu k¥ hoic
tan s6, dugc goi 1a tdn xa tdn so.

i
s608"

1 diém quan sdt

Séng gi6 -

- —p séngling

chiéa rfng d3 séng

chiéu dai da séng (F)

"%l%

Hinhl. Cic mdi quan hé giita séng gid, séng limg, va da séng

Hinh 1 md t4 cdc moi quan hé giita
séng gi6, song ling va da séng. Gid
tuong tidc vdi mit bién trong mién da
song tao nén cdc song gié. Song lirng 1a
nhiing séng nay da chuyén ddng rdi
khéi mién da séng. Cic géce » 6, va
géc truyén séng litng dudc sit dung dé

dy bdo séng litng & didm dy bio. R, 12
khodng cdch tit giita ria ling gi6 cla
mién da séng dén diém du béo.
¢. Vén toc nhom

T4n xa tan sd chi ra ring s6ng liing
chuyén dong trong cdc nhém, va khong
chuyén dong nhu céc séng don 18.
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Nhitng nhém séng nay chuyén dong

& céc toc dd khédc so v6i cdc séng don.

'C4c séng don trong nhém séng chuyén

dong nhanh hon nhém séng. Vén tc

nhém séng (c,) d6i véi cdc séng trong.

luc bé mit dudc dién ta nhu sau (Airy,
1845):

c, =£(1+__3ﬁ_)

2" sinh(2kh) S

Trong d6, k 12 s6 séng (k _2r , don
vi do m1), L 14 budc séng, h 1a°dd siu
nude do tit mit nude yén tinh d&n ddy.

Ap dung phuong trinh (4) cho viing
nudc sdu va két hgp véi phuong trinh
(3)ta co:

hoidc
c, =238 1T (kmh™)

Tit (5) cho thdy riang & trong ving
nude siu, vin tdc nhém séng khodng
nhitng phu thudc vao chu ky séng ma
con bing 1/2 van t6c séng don, sy diéu
bién v& bién dd séng trén hinh 2 thé
hién sy dich chuyé}x clia cdc séng don
trong nhom séng.

Van téc nhém 1a van tdc clia céc
séng lifng tdn xa truyén trong bién sau.
Bd&i vi sy phu thudc vao chu ky nay, cic
nhoém séng cé chu ky nhu nhau s& tan
xa tuyén tinh nhu minh hoa trén hinh 3,
ky higu t,, 13 th¥i gian quan sat dy béo.

¢, = _;_ =0,78T (ms™) (5)
L 4 e L =2nk E
1:_ -*|<-_ e LT ; -i
\ A b / : ﬁ a4 '
—_ l 3 : a / s P ' J;' \ r’,
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‘Hinh 2. Sy dich chuyén ctia cdc séng don trong nhém séng & viing nudc sau
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Khodng cich ving ling gié

Hinh 3. Tdn xa cédc séng litng chu k¥ 5, 10, 15s do cdc t8c¢ s6 khdc nhau cia
chiing thé hién nhu 1a him cda thdi gian va khodng cich tit mién da

3. Phuong phap du bao
a. Phd song

Tinh todn séng ling theo phudng
phdp phd séng thyc nghiém, cdc nha
hai dudng hoc thudng st dung hai phd
séng dé la phd Pierson-Moskowitz
(1964) va phd JONSWAP (Hasselman
et al.,1973). Trong bai bdo nay si dung

phd JONSWAP bdi vi n6 dugc dién ta
hién dai hon va phd ndy ciing dudc
diung trong cdc md hinh du bdo séng
hién dai nht md hinh dy bdo séng
WAM (Koman et al., 1994). JONSWAP
12 viét tit cia cum tif ti€ng Anh “Joint
North Sea Wave Observation Project”
va cong thitc mo td cia JONSWAP nhu
sau:

2 @ " o-o,)’
S(@)="E-exp ~-—5-(_ﬂ)“ y" VO r=exp —5--2-%)— (6)
@ 4" o 20w,
Trong dé: |
2 \02 i 13 0,07 o<Lla
azo,m(%J b y=330 4 :22[ g’ ] F. NG
Fg ’ UnF 0,09 O>0

Fla da séng, U,y 12 toc do gi6 & do cao
10 m.
b. Chu ky séng litng

Chiing ta dinh nghia cdc bi€n thoi
gian 12 t,,, = thdi gian da tréi qua (tinh
bing gid) tir khi bdo bdt dau (chd ¥
trudng hop mién da tinh, t, = tstart),

teng = thdi gian di tréi qua (tinh bing
gid) tir khi bdo két thic. Biy gid cin
x4c dinh cdc chu ky séng lirmg bé nhét
(Tjiey V2 16n nhdt (Tyy,) c6 thé xust
hién & mot diém du bdo cu thé chi do
thdi gian va khodng cdch. Ching ta s&
stt dung khdi niém téc dd trong qud
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trinh x4dc dinh chu ky song liing.

Pé xdc dinh séng litng nhanh nhit
(tdc 1a Ty;,) c6 thé truyén t6i di€ém du
bdo tif mién da (hinh 1), chiing ta chia
khodng cdch dai nhit c6 thé (cdc séng
bi ép budc rdi tif canh gié clia mién da)
cho Iugng thdi gian nhé nhit cé thé
(cdc séng chuyén d6ng di khi bio
ngirng) va stt dung phuong trinh vén t&c
nhém séng (3): '

¢, =2,81T = (khodng cdch dai nhit c6
th€)/( thdi gian nhd nhd't c6 thé)

R +F '
= = ()

tend ’

Trong d6, Ry 1a khodng cach (tinh
bing km) ti tAm cia canh ling gi6 cla
mién da dén diém du bdo, F 1a khodng
céch (tinh bing km) tit canh gié dén
canh ling gié clia mién @3, phuong
trinh (8) ¢4 thé viét lai nhu sau:

. = R +F (9)
“ 281t

end

Pé xdc dinh s6ng chim nhat (tifc 1a
Tjiey 6 khd ning truyén dén dugc
diém du bdo tif mién d chi do thdi gian
va khodng cédch, chiing ta chia khodng
cach ngin nhét c6 thé (cic séng truyén

di tif canh ling gié cda mién da) cho

lugng thdi gian 16n nhidt c6 thé (cdc

séng truyén di khi bio bt diu):

¢, =2,81T = (khodng cdch ngdn nha't

c6é thé)/( thdi gian dai nhit cé thé)

-5 | (10)
t

start

Phuong trinh (10) c6 thé viét lai nhu

sau:
B R,

— o

1. =
little 2,8 1 t

starl

(11)

Quy uSc mién chu ky cdia séng gié

c6 ¥ nghia 1a T,,,,, dén T opper-

Chiing ta x4c dinh mién clia chu ky
séng litng ma cé kha ning truyén dudc
dén diém du bdo chi do thdi gian va
khodng céch ( Ty, d€n Tj,). V& mit
logic, ching ta s& lwa chon mién cilia
chu k¥ séng litng ma thuc sy xuit hién
& diém du bdo bing céch chon gid tri
nhé hon cda T, va Ty, gid ti 16n
hon cta Ty, va Tjy,. ky hiéu nhitng
chu ky nay 1a T, va T,. Nhu vdy, mién
cla chu k¥ séng litng xuat hién & diém

_du béo Ia T, dén T,.

c. Tiéu tdn ndang lugng

Ning lugng séng litng & diém du bdo
12 nhé hon rit nhiéu so véi ning lugng
ban dau dudc sinh ra bdi gié va tim thay
trong mién da. Sy tiéu tdn ning lugng
nay 1a do su tdn xa tin sO va tdn xa
géc. C6 thé hinh dung sy tiéu tdn ning
lugng do tdn xa tin s8 bing chu ¥ ring
séng gi6 ban diu chita tidt cd ning
lugng gitta Ty, Va T,yp,» trong khi dé
ddi v6i séng ling chi chita ning Iugng
gitta T, va T, (hinh 5).

Tédn xa géc xay ra khi ndng lugng
truyén ra ngoai hodc bi tiéu tdn trén
vung rdng 16n hon. Ching ta xdc dinh
SU tdn xa g6c nay bidng mo6t ham lan
truyén hudng, D(0) , hAm nay ludn ludn
nhé hon 1. M{t trong nhitng dang ban
dau cla mot ham lan truyén hudng 1a
mdi quan hé binh phuong clia ham
cosin don gidn (St. Denis va Pierson,
1953): 2 5
D) = —cos (@) (12)
trong d6 o, géc truyén séng ling, bi&n
ddi tir -90° d&€n +900. Ham lan truyén
hudng séng ling duge md téd dudi dang
phic tap hon la (Mitsuyasu et al,
1975):

38
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D(f,a) = D(s)cos™ (%)

(13)
Trong do: 251 I‘z(s+1)
D(s) = ”m (14)
su(f11,) =/
Sm(fffp)_z,s f>fp

Trong d6 I 1a ham gama todn hac,

C(z)= [t

1=0

1 4
D(6,,0,) =100 | —+—+
(65,8, \:[2""180

Trong d6 6,0, dugc do bang do tir céc
dudng kéo dai cda cdc canh mién da
séng ra phia lang gié dén cdc dudng nédi
cdc géc mién da vdi diém dy bdo hinh
1. C4c gbc nay c6 gid tri duong theo
chiéu kim ddng hod (géc ndm phia trén
dudng kéo dai) va Am theo chiéu ngudc

N sin(294)J B [l N 6'_3
27

f,1a tdn s6 & dinh phd; s,, duge cung
cap mot gid tri tiéu bi€u séng gi6 da
xdc dinh bdi Goda (1985) 1a 10. Chiing
ta s& st dung mdt ham lan truyén
hudng phifc tap hon ma c6 tinh dén do
rong clla mién da. Phuong phdp nay
xdc dinh phan trim clia cdc s6ng truyén
t6i diém dy bdo tit mdi géc clia d6 rong
mién da phia ling gi6 st dung (Pierson
et al, 1960):

, sin(26,) ﬂ (15)
27

chiéu kim ddng hé (géc nim phia dudi
dudng kéo dai).

Hinh 4 di&n t4 suf lan truyén géc clia
séng lirng, cdc chu ky séng lirng khi tén
xa g6c va tdn xa tin s6 ra viing 1ing gié
tit mién da thé hién nhu ham cla thoi
gian. '

2 180

1500 T -
1,,= 40 hrs !
1000 b . 2EI sec ,1.06*‘9 i
. Josec .
v R
] 5001 E!sec T IR - 40 ¢ed
L= N o i, \ 1
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Khodng c4ch viing ling gié

Hinh 4. Lan truyén géc clia séng ling, dudng to ddm phia tri hinh thé hién rla
' ling gi6 clia-mién da
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d. By cao song lilng

K&t hop céc hiéu ngtdn xa tin s&
va tdn xa géc vao sy gidm mat dd nidng
ludng séng ban dau cé thé x4c dinh mat
dd ning luong séng litng nhu sau:

S =[SAIT)-SA/T)[D(6;,6,)] (16)
hoidc -

o =S -SUIDG:.0)] (17

Ams

mjt d9 niing hugng

Trong d6, s& hang thit nhat & v€ phai
ctia phuong trinh (16) hodc (17) 1a tic:
phin mit d6 ning lugng tif phd mat dd
nang lugng séng gi6 gilta T; va T,,
hoic f, va f, tuong tng va S, 12 téng
cOng mit d6 ndng lugng séng gid tai
di€m dy bdo. Sy, dugc md tad bdi mat
d6 niang lugng da t6 dam gitta T, va T,
trong hinh 5.

T

—
(=]

—

A

(Hz)
Tupp 1, T, Tlow

Hinh 5. Phd mét d6 ning lugng séng gié da phat trién hoan toan v6i mién chu
ky séng c6 ¥ nghia [7,,,,,, , )., ] trong viing da; mat do séng ling tai di€ém

du bdo (viing t6 dim trong mién [Ty , T2])

Céc d6 cao s6ng ling duge xdc dinh
tit mat d6 séng li¥ng bang st dung phan
bd Rayleigh (Longuet-Higgins, 1952)
nhu sau:

D6 cao séng ling xuit hién nhiéu

: ﬂhﬁ’t' Hfreq = 230(Sme.’.f)”2 = 2300’ (}.8)
Do cao séng ling trung binh:
H,y =2,5(S0u)"” =250 (19).

PO cao s6ng ling trung binh cidn
. phuong: H,,, =2,8(S,,..)" =280 (20)
D cao séng ling c6 ¥ nghia:

H, =4,0(S,,.,)"* =400 1)
D§ cao séng lirng 1/10:
H,, =51(S,,..)"> =5lo (22)

Trong d6 o 12 d6 1éch chuén cia
sU gidm dd dich chuyén bé mit nuéc.
4. Tinh toan

Hién nay, trén th€ gidi da phat trién

. rat nhiéu cdc phan mém hién dai phuc
vu cho tinh todn séng lirng va séng gio,
vi du nhu md hinh WAM.

D& tinh todn séng litng theo phucng
phdp néu trong bai bdo nay, tdc gid da
Ira chon @ng dung chudng trinh phin
mém cta Dennis J.Whitford cho tinh
todn, day 1a bd chuong trinh dugc bién
soan trén ma ngudn MATLAB c6 thé
chay v6i hé diéu hanh Window thong
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dung trén cadc may tinh PC.

Tdc gid dd lva chon hai phudng dn
diu vao d€ chay tinh todn dy bdo thi
nhu trinh bay trén cdc hinh 6, hinh 7,
hinh 8, hinh 9, hinh 10, hinh 11. Phuong
an ddu vao thit nhit cho tinh todn twong
ng vdi dit liéu gié 17m/s, chiéu dai da
séng gi6 270km, khodng thdi gian cho
phat trién séng gié 1a 14 gid, phudng 4n
dau vao thit hai cho tinh todn séng litng
cling twong Wng vdi dit li€u gié 17m/s,
chiéu dai da séng gi6 270km nhu

phudng 4n thi nhét, chi khdc 1a khodng

thdfi gian cho phat trién séng gid 1a 19

gi¥. K&t qud tinh todn cho thdy trén

hinh 7 clia phuong 4n hai, phd séng gi6 -
da phdt tri€én hoan toan. Trong khi d6 &
phuong 4n thit nhat, phd séng gi6 vin

chua phét tri€én hoan toan. Sy thé hién

tric quan cdc dudng ddéng mifc va bé

mit bi€n ng véi séng litng ¢6 ¥ nghia

trong ving lang gié tinh todn cda hai

phuong 4n nhu trén hinh 8, hinh 9, hinh

10va hinh 11.

.t} 3 4
45 9
i )
0 ha W= Tt Sea Forecast:
- ;: :;:n Hyo™ 20m
= H H =2fm F I P
G JONSWEP scecrm >3 Hinh 6. Pho séng gié cia JON-
: . Hre™ 287 SWAP tinh véi gi617m/s, da
”J H=40m 270km, khodng thdi gian phét
B Hypo? 510 trién 14 gid va do cao séng gi6
£ T,.= 485 tuwong dng.
0 =
Tw- 103s
5 TP= B5s
\ Vs e
[H i ot 015 0z 0=
fraquency (Hz)
- 2 . 5 4
: ) )
0 We 17 met Sea Forecast:
2 ;‘-‘ ZTS’I;m qu= 23m
- = H =31m P .. o
= JONSWAP spectm & Hinh 7. Ph séng gié cta
H =35 - PR
S e S0 JONSWAP tinh véi gié 17m/s,
& H=50 2 -
£ <o da 270km, khodng thdi gian
= H _=B3m -2 . . ~
£ ing phdt trién 19 giG va dd cao
Tower™ 498 séng gié tuong ing.
ic T,_.=1i5s
Bd
1 Tp: i25s
E — T —
9 GO A 0.15 0z 025
N frequency {Hz)
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A i fer 17 me" wing speed, 270 km f2ich length, 14 hr duration, and 1,=70 hrs
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1C00

3mp 1500 distance scross wind (km)

'Hinh 8. Pudng déng mifc

dd cao séng ling c6 ¥
nghia trong vung tinh tuong
ttng gi6 17m/s, da 270km,
khoang thdji gian phit trién
14 gi¥ trong mién da, thi
gian du bdo 70 gis.

Hinh 9. Pudng d6ng miic
d6 cao séng lung cé ¥
nghia trong ving tinh tudng
ttng gié 17m/s, da 270km,
khoang thdi gian phat trién
19 gi¥ trong mién da, thdi
gian du bao 70 gid.

Hinh 10. B& mit bién dng
v6i dd cao song liing c6 ¥
nghia trong vung tinh twong
tng gi6 17m/s, da 270km,
khodng thoi gian phét
trién 14 gi% trong mién da,
thdi gian dy bdo 70 gid.
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H om)

cizlance dewrmind {kmi

=, e for 17 s wnd epeed. 270 km fetck lengih, 19 hr duration. ang 1, =70 krs

Hinh 11. B€ mit bién ¢ng véi
dd cao séng liing c¢6 ¥ nghia
trong vung tinh twong @ng gi6é
17m/s, da 270km, khodng thdi
gian phét trién 14 gid trong
mién da, thdi gian dy bdo 70
giv.

5. Ki&n nghi

Phuong phdp du bdo séng ling néu
trong bai bdo nay la mdt trong nhitng
phuong phdp hién nay trén th€ gidi
dang stt dung khd phd bién. Bdi vay, c6
thé tng dung phuong phép dy tinh séng
lirng nay cho vfmg Bién Pong ciia Viét
Nam. '

B chuong trinh phin mém ciia
Dennis J. Whitford ¢c6 ma ngudn md va
¢6 thé cdi ti€n d€ trd thanh b6 chuong
trinh du tinh s6ng litng ma cé thé tng
dung tinh todn hitu ich cho viing Bién
Pong clia Viét Nam, cﬁhg nhu vao muc
dich nghién cifu séng litng.
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