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SO SANH PHAN BO LY THUYET RAYLEIGH THEO
SONG QUAN TRAC TAI VUNG BIEN VINH NGHI SON,
TINH THANH HOA
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Tém tit: Bai bdo bude dau phén tich mét s6 ham thong ké dé cao song dang dwoc sir dung trong
cde quy trinh tinh todn, dya trén y twong ciia chuwong trinh “Quadn Iy va ky thudt cong trinh bién va
ven bo (COMEM)” do 5 truong dai hoc cua Chdu Au thyee hién nam 2010. Véi 2 chudi s6 lidu quan
trdc,do dac song tai vinh Nghi Son, tinh Thanh Hoa nam 2017 va 2018, nhdn thcfy co su khac biét
nhé trong phin bé Rayleigh ciia dg cao va chu ky séng.
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1. Mé dau

Moi hoat dong trén bién déu lién quan dén
diéu kién thuy dong luc bién, trong d6 séng gio
mang tinh quyét dinh.Vi vay, hiéu rd trang thai
mit bién 13 yéu cau bat bugc ddi véi hoat dong
nay. Ngoai viéc quan tric, do dac song bang cac
thiét bi chuyén dung, doi hoi su hd tro cia cac
mo hinh toan va cac mé hinh thong ké. M6 hinh
toan cho phép tai hién burc tranh séng trong maot
khu vurc cy thé phit hop v6i nhimng didu kién bién
nhit dinh; trong khi d6 mé hinh thng ké, théng
qua cac ham phéan b xac suét, cho thay quy luat
xuét hién ctia cac yéu té séng tai timg vi tri ma
nghién clru quan tam.

Céc dic trung thong ké song gi6 co y nghia
dic biét dbi véi viec thiét ké cac cong trinh bién,
nhat 13 v& mat quy mo va tudi tho cong trinh.
Can ¢t vao chi dan tinh toan séng ctia T chire
Khi twong Thé giéi (WMO) [5], cac t6 chirc va
qudc gia xay dung quy pham cho minh [1]. Mic
du cac quy pham mang tinh chudn muc cao, tuy
nhién theo thong 1¢, cac chi dan hay quy pham
thuong duge tai thim dinh nham ning cao do
chinh xdc cua tinh todn va tang cudng nang luc
clia cong trinh. Cac stra ddi bd sung néu co, déu
xuat phat tir cac cong trinh nghién ciru hodc
quan tric trén thé gioi, cling nhu cac kién nghi
khac. Trong chuong trinh “Quan 1y va ky thuat
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cong trinh bién va ven bo (COMEM)” [4] do 5
truong dai hoc cuia Na Uy, Ha Lan, Anh va Tay
Ban Nha thuc hi¢n nam 2010, nguoi ta da quan
trac song tai 4 vi tri khac nhau: (1) ving bo Thai
Binh Duong cua Costa Rica; (2) vung bo Dai
Tay Duong cua Costa Rica; (3) vung Dia Trung
Hai ciia Tay Ban Nha; va (4) ving bién Mexico
trong con bao Wilma véi thoi gian tir 7 ngay dén
1 thang tuy theo vi tri, nham tinh toan lai cac
dic trung song gid va song ling, déi chibu véi
cac quan hé Iy thuyét dang st dung. Két qua cho
thiy mot s khac biét so véi phan bd Rayleigh
(Bang 1).

Muc tiéu ciia Bai bao nham kiém chimg sd
liéu do dac, quan trac song tai hién truong véi
ham phan bd Rayleigh, tir d6 c¢6 co s¢ hiéu chinh
mot sd quan hé vé do cao song mang tinh dac thu
cua khu vuc nghién curu.

Trong cac ndm 2017 va 2018, Vién Nghién
ctru bién va hai dao, Toéng cuc Bién va Hai ddo
Viét Nam da té chure 2 dot do song tai khu vuc
bién Vinh Nghi Son, huyén Tinh Gia, tinh Thanh
Hoéa phuc vu cho nhiém vu ctiia Vién. Nhan théy
ngudn sd liéu do dac, quan tric dang tin ciy,
nghién ctru sir dung phuong phap théng ké dé
dbi chiéu v&i phan bd Rayleigh da thuc hién,
nham gop mot phan trong nghién ctru song.
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Bdng 1. Ty s6 do cao séng quan tric ven bo Thadi Binh Duong ciia Costa Rica

Thong Tin Hinax/Hi3 Hino/His  HisHmean  HisHims  Twax/T1s Ti10/T1s T13/Tinean
Gia tri 1,546 1,199 1,545 1385 1506 0964 1,133
B0 Iech 0,169 0,059 0,056 0,029 0,179 0,056 0,055
chuan

2. Phuong phap nghién ciru

2.1. Phwong phdp thu thép, tong hop thong
tin tai li¢u, sé ligu

Pay 1a phuong phap xtur 1y, téng hop cac
thong tin sb lieu quan trac, do dac vé chiéu cao,
chu ky va hudng séng do Vién Nghién ctru bién
va hai dao thuc hién nam 2017 va 2018 ¢6 do tin
cay va chinh xéc cao.

2.2. Phwong phdp théng ké

Trén co s¢ ngudn thong tin, s6 liéu quan tréc,
do dac song duoc thu thap, tong hop & trén co
dd chinh xac va tin cay cao, Bai bao sir dung
phwong phap thong ké dé dbi chiéu cac két qua
quan tric, do dac songvéi phan bd 1y thuyét
Rayleigh.

2.3. Phwong phdp tong hop, phan tich, dinh
gid

Két qua so sanh gita s6 liéu do dac, quan tric
song voi phan bd 1y thuyét Rayleigh duoc tong
hop, phan tich danh gia va dua ra nhan xét vé
mbi tuong quan, phu hop gitra cac s6 liéu do dac,
quan tric song voi phan bd 1y thuyét Rayleigh
tai vung bién vinh Nghi Son, tinh Thanh Hoa.

3. Két qua va thio luin

3.1. Cdc ham thong ké dic trung séng

Co 3 loai ham phan bd duge sir dung dé tinh
toan cac yéu t song [5]:

- Trong thoi gian dai hang nam, con goi la
ham ché do;

- Trong thoi gian tac dong cua bao;

- Trong truong hop song 6n dinh.

Nghién ctru théng ké song trong nhitng nim
gan day cho thdy, tit ca cac loai phan bd déu co
thé quy vé phan bd Weibull:

B
F(x)=exp {—a (%) } (1)

Trong d6 x 1a gia tri trung binh cia yéu to
song bét ky; a, p 1a cac tham s6 xac dinh trén
co s6 86 liéu thuce do.

Gia tri Iy thuyét cac tham sb trén cho nhing
phan bd cac yéu té song khac nhau dan ra trong
Bang 2.

Badng 2. Tham s6 ciia ham phdn bé Weibull

Yéu tb song Ji; a
Do cao song 2 0,785

Chu ky song 4 0,654
Budc song 2,3 0,757

3.1.1 Cdc ham phdn bé ché do

Loai ham nay dong vai tro 16n trong thiét ké
cac loai cong trinh khac nhau trén thém luc dia
hodc bo bién va can c6 chudi do dac song nhiéu
nam. Cac ham phan bd ché do cua do cao song
dugc mo ta bang quy luat 16ga chuan:

L [tn 2~ M(In H)]
J20(n H) 20 (InH) (2)

F(nH)=

Trong d6 F(In #) la mat do 16garit xac suat do
cao song; M(nH) la ky vong toan hoc do cao
song; o’ (InH) 1a do 1éch 1ogarit.

Vi ham nay kha phuc tap, trong thuc hanh
thuong st dung phan bd Gumbel, GEV (Gener-
alized Extreme Value), Frechet hodc cac phan bd
khac.

3.1.2 Song trong bdo

Theo Matusevsky, ham phan b do cao song
c¢6 dang tich phan ciia ham phan b khi song 6n
dinh voi mat do phan bd d6 cao song trung binh
trong con bao da biét:

H max

O(H)= | F(H,Hh)f(HAH 3)

0

Trong d6 Huax 12 d cao song 16n nhét trong
bao; h 1a 6 sau day bién.

Muc dich cta bai bao 1a danh gia phan b
Rayleigh, thich hop d6i v6i chudi song quan tréc,
vi vy mdi quan tim dan ra dudi déy.

3.1.3 Séng on dinh

Vilensky va Glukhovsky trén co s tong hop
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mot sO 16n so li¢u do dac song trong nudc ndng
dua ra ham phan bo d¢ cao soéng céd xét den do

sau bién: s
[[—[ Jlfﬁ/h
T =
H

£107]
27\ h
Trong d6 h 1a d sau day bién.
Ham phan bd chu ky song trong nudc siu

khong phu thudc vao do sau day bién va c dang:

F(T):expl:—fg[ij :l

Trong do T 1a chu ky song trung binh. Theo
tai liéu nghién cru [2] ap dung cho ving bién
sau c6 dang:

F(T)= exp{—fg(;j :|

Trong d6 H 1a d6 cao séng trung binh. Quy
luat phan bd nay duoc goi la Rayleigh, ap dung
cho séng déu. Cung véi sy tang do sau, ty sé H/h
giam va tién t6i khong, cong thirc (4) chuyén
thanh cong thic (6). I

Theo Longuet-Higgins, 1dy H,= ﬁz H

1am tham s dién hinh, vi do cao song nay thé
hién nang lugng trong trudong séong chinh xac
nhét, ta c6:

F(H)=

F(H)=exp| -

(4)

)

(6)

2H

2
rms

X4c suat ma do cao song riéng biét vuot qua
mot gia tri chi dinh H* (x4c suat vuot) cho bang:

(7

2
—(H/H
e ( rm.c)

F(H)d(H /H,,)=¢ """ (8)

rims

F(H>H)= |
H./H
Nhu vay, His (trung binh ctia 1/3 d6 cao song
16n nhat), bang do cao song vuot qua 13,5%
song. Ap dung phan b Rayleigh, c6 thé lién hé
nhitng tham sb song tiéu biéu Hiioo (trung binh
ctia 1/100 d6 cao song 16n nhét), Hyio (trung binh
ctia 1/10 d6 cao song 16n nhat), His=H; (46 cao
song c6 nghia) voi Hms cho ta nhitng méi quan
hé ngoai ving song d [3]:

Hi/100=2,4 Hims ©)

Hi/10=1,8 Hims (10)
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Hl/3:\/§l_1rms:1,41 Hims (1 1)
ﬁ:%\/;Hrms =0'89Hrms (12)
Theo tai lidu nghién ctru [2] cho thay:
Hi10=1,6 Hims (13)
H1/3:1,3 Hims (14)
Hino=1,2 Hi (15)
va Ti10=Ts (16)

Trong mét ban ghi, séong c6 dd cao nho
thuong c6 chu ky ngin. Trong khi dé, séng co
dd cao 16n hon d9 cao trung binh khong tuong
quan rd rang véi chu ky song ma thuong thé hién
bang mot so d6 “phan tan” (scatter diagram),
cho thay do cao song trong mot nhém nhit dinh
¢6 chu ky trong pham vi nag d6. Vi song nude
nong c6 thé 1dy: 7, -11| fs Tuy nhién, phan
tich ban ghi séng tronéé ién Bic cho thay
T=4H"*, Dia Trung Hai: T=4+2H,"". M6 hinh
song Sverdrup-Munk-Bretschneider cho T=5H%*,

Nhung chu ky ciia séng gi6 riéng 1é cho thay
nam trong pham vi tir 0,5 dén 2 1an chu ky séng
trung binh (0,57 <T:<2T'). Theo [2] thiy rang:

max — (0,6-1,3)T1/3 (17)
Ti10=1(0,6-1,3)T15 (18)
T=(0,7-1,)Tis (19

3.2. Kiém dinh véi so ligu séng do dac tai
Vinh Nghi Son, tinh Thanh Hoéa

Dot 1 do dac song tai vinh Nghi Son, huyén
Tinh Gia, tinh Thanh Hoéa duogc thuc hién 10
ngay tir ngay 16/10/2017 dén 26/10/2017 vi tri
tha may tai toa do 105.838219°; 19.393285°, 1a
noi bién ho, d6 sau tha may 8,5m, thoi gian nay
trén Bién Pong gio mua Bong Bic dang thinh
hanh. Pot 2 tién hanh tir ngay 13/6/2018 dén
23/6/2018, vi tri tha may co6 toa d: 105.840431°;
19.381723°, 1 noi bién ho, d6 sau tha may 10m,
thoi gian nay trén Bién Pong gié mua Tay Nam
dang thinh hanh (Vi tri do song, dot 1, dot 2 xem
trén Hinh 1).

Theo tai li¢u nghién cuu [2] 4p dung cho
ving bién sdu c¢6 dang:
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>

-n%

Gobgle Earth

Hinh 1. Vi tri tha may do song dot 1 va dot 2

C6 thé xac dinh nudc néng hay nudc siu,
trong hay ngoai ving song do. Vi cac diéu kién
trén, du kién song thudc loai chuyén tiép gitta
nudc nong va nudce sau (0,05<h/L<0,5, véi L-
budc séng), ndm ngoai ving séong dd; do do
trong nghién clru nay s€ su dung cac cong thirc
9+12 dé tinh toan song.

H10 [m] ——
H3 [m] ——

Dir liéu do dac tai 02 dot dam bao d¢ tin cay.
Céc yéu té do dac gom: Humo = 1,05H1, Hino,
Humax, Tp, Tmo2 (chu ky séng tuong duong ly
thuyét v6i chu ky cét khong T,), DirT, (hudng
cua Tp), SprT, (40 mo Tp), MainDir (hudng
chinh).

i
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Thoi gian

Hinh 2. Do cao song do dac tai tram Nghi Son, Thanh Hoa dot 1

Chu ky song {5)

00:00
2017-10-18 10-20

Hinh 3. Chu ky song do dac tai tram Nghi Son, Thanh Hoa dot 1
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Da cao song (m)

06-21 06-23

Chu ky song (s)

00:00 00:00 00:00 00:00 00:00 00:00
2018-08-13 08-15 06-17 06-19 06-21 06-23
Thoi gian

Hinh 5. Chu ky song do dac tai tram Nghi Son, Thanh Hoa dot 2
Do cao song trung binh toan chudi dodot 114 T=5H"*,
1,12m, dot 2 la 0,62m, chu ky song trung binh Trong Bai bao nay chon quan hé d¢ cao song
khoang 5,3s (dot 1) va 4,7s (dot 2), nam trong  Hiso v&i Hiss ciia 02 dot do lam vi du. Trén co s&
khoang xac dinh cua cong thirc Dia Trung Hai  d6 thiét 1ap duoc tuong quan gitta Hino va His
T=4+2H7 va Sverdrup-Munk-Bretschneider — theo phuong phap binh phuong nho nhét:

07

T L262028
06 j’j".jﬁ’
S35
5

05

04

HY0(m) |

02

01

Q
0 0.1 02 03 0.4 0.5 06 07 08 09

R1/3(m)

Hinh 6. Twong quan chiéu cao séng H1/10 va H1/3 dot 1 tai vinh Nghi Son
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=

s

K1/10 {m)

0 01 02 0z 04

H1/3 (m)

05 06 07 0 03

Hinh 7. Twong quan chiéu cao séng H1/10 va H1/3 dot 2 tai vinh Nghi Son

Trong 02 quan h¢ néu trén, dang phuong trinh
y=ax+b dugc st dung, tuy nhién gia tri b kha nho
c6 thé bo qua. Déi chiéu voi quan hé nay thiy
réng thuc do song gi6 & Vinh Nghi Son xép xi

gan hon véi cong thirc 1y thuyét ciia Rayleigh:
Hi0=1,28H15, so v&i cong thirc thuc do ¢ Costa
Rica: Hyio=1,199H;;5. Cudi cling ta rut ra bang
sau:

Bdng 3. Cdac ham quan hé theo 1y thuyét va thuc nghiém

Thong tin Nghi Son (dot 1) Nghi Son (dot 2) Phan b Rayleigh
Ham quan hé H1/10=1,25H1/3 H1/10=1,26H1/3 H1/10=1,28H1/3
Do cao song trung binh 1,12m 0,62m Khoéng han ché
Chu ky song trung binh 5,3s 4,7s Khoéng han ché

Tir két qua néu trén co thé thay véi do cao
song trung binh 1,12m tai Thanh Hoéa, quan h¢
dang xét thién nho, con véi do cao song trung
binh 0,62m, quan hé nay thién 16n va c6 xu
hudng gan véi gia tri 6 cao song theo phan bd
ly thuyét Rayleigh. Tuy vay, van thay phan bd
Rayleigh kha phu hop véi cac s6 lidu do dac da
¢ va c6 thé st dung phan bd nay khi thiéu sd
liéu hodc chi c6 mot gia tri dac trung nhu Hs.

4. Két luan

Ham phan bd 1y thuyét Rayleigh kha phi hop
v6i cac két qua do dac, quan tric song trong thuc
té va rat hiru ich trong thiét ké cong trinh bién
khi thiéu sd liéu. Phan bd nay duoc kiém chung

rat tot voi cac song déu thuc nghiém trong mang
song va duoc kién nghi sir dung trong diéu kién
tu nhién sau khi dd so sanh véi sb liéu do dac,
quan tric hién truong. S6 liéu do dac, quan trac
song tai vinh Nghi Son, tinh Thanh Héa cho thay
su khéc biét nho, do vay céc quan tric 1a can
thiét dé hiéu chinh mot sb quan hé vé d6 cao va
chu ky song, mang tinh ddc thu khu vuc.

Céc phan bd trén chi thuc hién tai mot khu
vuce ven bién thudc tinh Thanh Hoa va méi xem
xét dén quan h¢ do cao song Hio/His, can xem
xét thém tai nhiéu khu vuc bién khac va xem xét
dén nhiéu quan hé gitra cac do cao séng khac,
két hop v6i phan tich pho séng.
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THE COMPARISON OF RAYLEIGH WAVE HEIGHTS DISTRIBU-
TION WITH OBSERVED WAVE DATA AT GULF OF NGHI SON
Hoang Truong'
'Vietnam Institute of Seas and Island

Abstract: This paper describes the comparison of wave height distributions by Rayleigh func-
tion and observed data at gulf of Nghi Son, Thanh Hoa province, Vietnam in 2017 and 2018. In gen-
eral, the Rayleigh distribution of wave heights could fit for observed data but it needs some
corrections for specific regions.

Keywords: Wave heights, Rayleigh distribution, Gulf, Nghi Son.
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