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TINH TOAN MOT SO PAC TRUNG THONG KE CUA SONG DO GIO G VUNG
BIEN NGOAI KHOI TiNH BINH PINH TRONG MUA GIO PONG BAC

Pham Xuan Duong, Nguyén Vin Tuan
Vién Hdi dwong hoc

Tém tat Bai béo trinh bay két qua tinh toan vé cic dic trung song tir gid ciia ving
bién ngoai khoi Binh Pinh trong cic thang c6 gié mua dong bac (tir thang 10
dén thang 3 nam sau), theo s6 liéu do gié 21 nam (tir 1990 — 2010) tai tram
khi twong Binh Dinh. Két qua tinh toan cho thay: trong cac thang c6 gi6 mua
dong béc, song theo cac huéng SSE, S, SSW, SW, W ¢6 tan suit xuat hién
rat thap, nguoc lai song theo cac hudng N va NE chiém vu thé, v6i tin suat
cao tu 8,3 - 24,3% trong thang.

Qua s6 liéu tinh song tir gio, cho phép tinh toan dugce do cao song cuc dai
xdy ra trong cac hoan ky 5 ndm, 10 nam, 20 ndm, 50 ndm va 100 nam vao
cac thang c6 gié mua dong bac. Trong cac thang d6, thang 11 1a thang ¢ do
cao song 16n nhit xudt hién theo huéng déng bac véi hoan ky 5 nim la
9,5m; 100 nam 1a 11,5 m.

CALCULATION ON SOME STATISTICAL CHARACTERISTICS OF WIND
WAVES IN THE OFFSHORE WATERS OF BINH DINH PROVINCE IN
THE NORTHEASTERN MONSOON

Pham Xuan Duong, Nguyen Van Tuan
Institute of Oceanography

Abstract This paper shows some statistical characteristics of wind wave in the
offshore waters of Binh Dinh province in the northeastern monsoon (from
October to March of next year) on the basis of the measured wind data
during 21 years (from 1990 to 2010) at Binh Dinh meteorological station.
The results show that: during the northeastern monsoon, the frequency of
waves from SSE, S, SSW, SW, W directions was limited. Contrariwise, the
frequency of waves from N and NE directions was dominated and about 8.3
- 24.3% per month.

The maximum wave height occurred in the periods of 5, 10, 20, 50, and 100
years in the northeastern monsoon months according to the calculation of
waves from the wind data. In those months, the maximum wave height
occurred in November from NE direction with period of 5 years was 9.5m
and 100 years was 11.5m.
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1. MO PAU

Tinh Binh Dinh c6 134 km duong bo
bién, c6 1.440 km? dién tich ving noi thay,
40.000 km? dién tich lanh hai va ving dic
quyén kinh té bén ngoai dudng co so.
(cpv.org.vn/cpv/Modules/News/NewsDetai
lLaspx?co_id=30692). Ving bién va ven
bién Binh Pinh c¢6 vai trd quan trong d6i
v6i sy phat trién kinh té€ cua tinh va trong
chién luge phat trién cia khu vic mién
Trung va Tay Nguyén.

Trong cac yéu t6 dong luc thi song
bién 1a yéu t6 chi yéu gay nén hién tuong
x06i 16, bdi tu bo, cira song, pha hiy cac
cong trinh bién... Vi vdy, viéc tinh toan
cac dac trung thong ké cua song, gio va
dong chay trén bién 1a rat quan trong cho
cac hoat dong kinh t& va qudc phong, cho
vung bién khu vyc nghién ctu.
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Hinh 1. So 6 vi tri diém tinh song
Fig. 1. Location for calculating the wave

Céc dic trung song & khu vuc thém
luc dia cling nhu vung ven bo thuong chiu
su chi phoi manh mé cua truong gio trén
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bién va dia hinh day bo. Sy bién doi cua
truong gio trén bién, ciing nhu sy bién doi
dd sau cua vung nghién curu da anh hudéng
quyét dinh dén sy hinh thanh va bién doi
cua cac didc trung song trong khu vuc
nghién ctru. Do diéu kién chua cé cac sd
liéu do dac song & vung bién ngoai khoi,
do do chung t6i da st dung phuong phap
Shore Protection Manual (SPM) dya trén
co s& sit dung cong thuc JONSWAP dé
tinh cac dac trung cua truong song tai mot
diém ngoai khoi cua tinh Binh Pinh (hinh
1) c6 toa do 14°15' vi d6 bic - 109°30' kinh
d6 dong, diém co do sau 185 m, cach bo
30 km (cac huéng N, NNE, NE, ENE, E,
ESE, SE, SSE, S va NNW c¢6 da gid trén
100km con cac huéng SSW 1a 80 km, SW
— 60 km, WSW — 50 km, W — 30 km,
WNW — 60 km, NW — 80 km). Tu viéc
phan tich cac dic trung thong ké cua chudi
s6 lidu séng dugc tinh tir gié trong khoang
thoi gian 21 nam cda vung bién Binh Dinh,
da cho phép xac dinh dugc cac déc trung
can thiét ctia song & ving bién ven b nay.

IL. TAI LIEU VA PHUONG PHAP
1. Tai liu:

D sir dung chudi s6 ligu gi6 21 nam
(tr ndm 1990 dén ndm 2010) cua tram do
khi twong thuy vin Binh Dinh. S6 liéu gid
moét ngay do bdn dot, cac lan do chinh 1a
lg, 7g, 13g, 19g. Toc do gid tinh theo m/s
va hudng chia thanh 16 huéng (N, NNE,
NE, ENE, E, ESE, SE, SSE, S, SSW, SW,
WSW, W, WNW, NW, NNW).

2. Phwong phap:
2.1. Phwong phap tinh séng tir gio trong
truong hgp bién sau:

Phuong phap SPM (CERC, 1984), da
gi6 stir dung 1a gia tri trung binh so hoc ctua
cac da gio trong khoang huéng + 15° nhu
cong thirc (1) va hinh 2.

F= lz F,
n-
Trong do:
- F 1a da gié, n — tong sd sd da gid
dugc tinh, i chay 1 t6i n.
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Van tdc gi6 do dac dugc chuyén vé
d6 cao 10 m (Ujg) so véi bé mit sir dung
boi cong thuc:

1

10y .
U10=UZ(7J V6iZ<20m  (2)

Ngoai ra, van tde gi6 ciing duoc hi¢u
chinh bﬁng 2 hé sb hiéu chinh — hé s6 R
dé hiéu chinh su khac biét giita van toc gio
thoi qua mat dat U va qua mat nudc Uw
(xac dinh Ry tir hinh 3). Hé s6 Rt cho anh
huéng 6n dinh ciia chénh léch nhiét do
nudc va khong khi (thong thuong khong cod
s6 liéu thi st dung Ry = 1,1).

Véi cac gia thiét 1a sy phat trién cua
song bi gi6i han vé da gio c6 quan hé chat
ché véi van tdc ma sét Us hon la van tdc
gi6 do dac U, khi d6 moi quan hé gitta Us
va U cho ving bién h dugc ap dung truc
tiép cho dicu kién da gi6 gii han. Cong
thirc SPM str dung dai luong vén toc gio
hi¢u chinh U, dé hiéu chinh quan h¢ phi
tuyén thuc do giira ing suat va van tdc gio
¢6 dang:

U,=0710""v6iU=RR Uy (3)

Pé thuan loi cho viéc tinh toan, sir
dung cac dai lugng phi thtr nguyén sau:

- B¢ cao song phi thir nguyén
gH,

H, ==—%- 4
Phi Uj ( )
- Chu ky séng phi thtr nguyén
gT,
T, =% 5
Phi UA ( )
- ba song phi th nguyén
gr
F, === 6
Phi Uj ( )
- Thoi gian phat trién phi thir nguyén
gt
T, =—— 7
Phi UA ( )
- D6 sau phi thir nguyén
gz
D, ==— 8
Phi Uj ( )

Trong truong hop séng nudc siu,
cong thuc SPM duoc tinh nhu sau:

- B9 cao song co nghTa'

H =1,6*10"F

i )

Conghia
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- Chu ky dinh pho:
1
TDinhpho = 0’286FPhig (10)
- Thoi gian song phat trién:
gPhat 68 Sthl (1 1)

Tu (11) tinh dugc da gi6 hi¢u dung:
TPhi

3
2
thung = (68 8} (12)

Soéng dugc tao ra ¢ vung nudc sau co
thé ¢ ba trang thai: song méi phat trién — bi
han ché vé thoi gian gié thoi — song phat
trién hoan toan. Néu tinh cho khu vuc nhd,
song co thé bi han ché boi da gio ngén khi
do Hcongh,a, Toinhpho dugc tinh truc tiép tir
cac cong thirc (9), (10). Néu ¢ khu vuc
rong hon c6 thé dung cong thirc nay nhung
thoi gian gié thdi co thé han ché d6 cao
song. O khu vyc rong 16n va thoi gian gio
thoi 1au thi trang thai mat bién phat trién
hoan toan. Piéu kién xay ra khi ca Tpp; va
tgphat 48U 160 hon tery (13). V6i diéu kién
song phat trién hoan toan thi s dung céac
cong thirc gidi han cho chiéu cao va chu ky
song tinh theo (14), (15):

terar = 7,15%10* (13)
Heonghia = 0,243 (14)
Tbinhpno = 8,134 (15)

2.2. Phuong phap tinh tin suit:

Trén co so chudi sb liéu song tir gid,
chung t6i tién hanh tinh toan cac dic trung
théng ké vé tan suit xuét hién do cao song
theo 16 hudéng va theo cac khoang do
cao song l1a 0,5 m (0,25 m <=hy < 0,5 m,
005 m<=hy<1,0m, 1,0 m <= hy <
1,5m,...).

Tan suat timg cdp do cua do cao song
theo tung hudng duoc tinh theo cong thuc:

j_ =l
A I (16)
1=123, ...l , Si
=123, , 16
A’ 12 tAn sudt séng xuit hién theo
hudng j.
Si 1a s6 sd liéu c6 trong cip do i theo
huong j.

N la tong s6 so6 li¢u cua chudi so ligu.



2.3. Phwong phap tinh toan d§ cao song
cao nhat xdy ra trong cac hoan ky:

Phan bd Gumbell (Harald C., 1969)
thuong dung dé nghién ciru dén cac dic
trung cua cac dai luong xac dinh gia tri cac
cuc tri (cyc dai va cuc tiéu) trong mot
khoang thoi gian nao dé (hoan ky). Ly
thuyet vé phan b cac dai luong cuec tri chi
ra rang, néu cac quan trac 1a doc lap va co
cung phan bd xac suat F(x) = P(x<x), i=1,
..., n thi phan bd x4c sudt cua céc dal
lwong cuc tri s€ cé dang sau:

- Pbi voi cac dai luong cuc dai:

P {x(”) < x}z [F(x)]";

- Dbi v6i cac dai luong cuc tiéu:
P {X(x) < X}Z 1- [F(X)]n .

O day n 1a dung lugng mau (téng sd
s6 lidu).

Nam 1928, Fisher va Tippett da tim
ra 3 dang phan b c6 thé ap dung cho bat
ky dai luong ngau nhién cuc tri X nao do6
va Gumbell da nghién cuu, khdo sat ti mi
dang phan bd F(y) = Exp(-e”), phan bd nay
dugc mang tén ong (phdn bd xac suét
Gumbell con goi 1a phan bd xac suit Fisher
— Tippett loai I hay phan b xac suit log —
Weibull). Phan bé Gumbell duoc tmg dung
hét strc rong rdi trong khi hau, ham phan
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bd F(y) = Exp(-¢”) 1a ham ctia bién chuan
hoay:
%(x—x]+0.577 (17)
s.
Vi

_zx

x 1a bién ngau nhién nhan gia tri cuc
tri ctia X, x; 1 nhiing gia tri mu cua x.

Nguoi ta da chimg minh dugc rang,
khi n = oo thi:

M[y] =y = 0.57721 va duoc goi 1a
hing sb Euler.

D[y] =

Thong thuong phan bd Gumbell
dugc dung dé tinh cac gia tri cuc dai hodc
cuc tiéu cua cac dic trung khi tugng, thiy
van khi hau. Xac suat dé dai lugng dé dat
cuc dai x nhan gia tri vugt qua mot gia tri
Xo nao d6 xac dinh bai:

pM =P(x > x0) = 1 — Exp(-e”) (18)

Xac suat dé dai luong khi tuong,
thuy van khi hau cuc tiéu x nhan gia tri nho
hon x¢ s€ la:

pm = P(x < x¢) = Exp(-e7)

o S

i=1

2

a%=%,u‘rdé o, =128254.

(19)



Hinh 2. Tinh da gi6 theo phuong phap SPM
Fig. 2. Calculation of the wind impetus in accordance with SPM method
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Hinh 3. Xac dinh hé s hiéu chinh van tdc gi6 théi trén dat lién
Fig. 3. Definition of the coefficient of wind speed on the land
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IIL. KET QUA

Tu chudi sb lidu gi6 cua tram Khi
tuong thiy van Binh Dinh, ching t6i loc va
chon s6 liéu gid cua cac thang ¢ gié mua
dong bac sau d6 tién hanh tinh séng tir gi6
theo nhu cac budc tinh toan ctia muc II.1
cho diém nghién cuu dé phuc vu cho viéc
tham do khai thac diu khi ving bién Nam
Trung Bd. Trén co sé chudi sb liéu song tir
gié ¢6 dugce, chung t6i tién hanh tinh toan
cic dic trung théng ké vé tan suat xuit
hién 36 cao song theo 16 hudng va theo
cic khoang do cao song nhu trong phan
I1.2 di trinh bay. Tur cac két qua phan tich
tai diém nghién ctru vao thoi ky gié mua
dong bac, cac dic trung thong ké nay cho
thay:

- Bién dong tan suét lang séng theo
cac thang c6 gi6 mua dong bic ciing rat
khac nhau, tan suit ling song cao O cac
thang gan véi thoi ky chuyen tiép (thang 9,
10 1a thoi ky chuyén tlep tor gié mua tay
nam sang gié mua dong bic con cac thang
3, 4 1a thoi ky chuyén tiép tir gié mua dong
bic sang gid mua tidy nam) va thap trong
cac thang chinh gi6 mua déng bac. Nhin
vao bang 1 va hinh 4 cho thdy: trong céac
thang co gi6 mua dong bic van c6 thoi
diém bién tinh lang, dac biét cac thang cén
ké voi thoi ky chuyén tiép, tin suit ling
song lén toi1 52,8% (thang 3) va vao thang
gié mua dong bac hoat dong manh thi tan
suét lang song ciling chiém t6i 28,7%.

- Thang 11, 12, 01, cac thang nay
ludn xuét hién tan sudt véi do cao song tu
3,5 - 4,0 m theo cac huéng N, NE NNE va
cac huéng nay ludn co tan sudt xuat hién
song chiém ty trong 16n tir 13,0% tré 1én
(ngoai trir NNE). Theo céc so do hoa séng
thang 11, 12 cho ching ta thiy, song chu
yéu chi xuét hién theo huong NW, N, NE,
NNW, NNE con cac hudng khac xuét hién
rat thap (nhiéu hudng khong co tan suat
xuét hién, hinh 5).

Thang 10 va thang 3, dic diém cua
hai thang nay 1a song xuét hién hau nhu &
moi hudng, nhung chiém tin suit khac
nhau theo cac hudng va trong cac thang do
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cao song. Thang 10, do cao song xuat hién
¢ thang d9 cao tur 3,5 - 4,0 m, nhung &
thang 03 d6 cao song chi xuat hién ¢ thang
d6 cao 2,0 - 2,5 m. V& tan suat ling song
cho thay, thang 10 va thang 03 1a cac thang
c6 tin suit ling song cao nhét trong cac
thang c6 gi6 mua dong bic hoat dong —
thang 10 chiém 48,7%, thang 03 chiém t&i
52,8%.

Tan suit séng thang 02, vé co ban
cling c6 nhiéu diém twong ty nhu cac thang
11, 12 va thang 01 nhung né c6 diém khac
ctia cac thang nay 1a song xuat hién ¢ nhiéu
huéng (11 hudng) va tan suét ling song
16n hon chiém t&i 48,1% (lang séng thang
01 1a 44,2%, thang 11 1a 31%, thang 12 la
28,7%).

- Do cao song cuc dai 10n nhét tinh
dugc nam ¢ huéng NE cho cac thang co
gi6 mua dong bic thudng dat rit cao co khi
té1 8 - 9 m (thang 11 1a 8,91 m) con cac
huong chinh khac ciing ¢c6 d6 cao song
xuét hién téi 5,8 m (thang 12). B cao song
trung binh cia cac hudng rat khac nhau
theo cac thang, nhung nhin chung d¢ cao
song trung binh thuong la 0,6 m, ngoai tru
mot vai hudng thi d6 cao song co thé tdi
1,0 m (trong thang tan sudt do cao song tir
0,5 - 1,0 m ludn chiém tin sudt cao nhat,
tham khdo bang 2).

- Du bao dd cao song cuc dai tuong
ung voi hoan ky khac nhau: 5 nam, 10
nadm, 20 ndm, 50 ndm va 100 ndm x4y ra
theo cac hudng khac nhau cho thiy: Hau
nhu cac huong SSW, SW, WSW trong céac
hoan ky nay do cao song rat nho, cao nhat
1a 2,1m. Vao céc thang gié mua dong béc
thinh hanh manh (thang 12), cac huéng S,
SSW, SW, WSW hau nhu khong xuét hién
song trong cac hoan ky du bao. Nguoc lai
cac huéng N, NNE, NE, ENE ludn xuit
hién song co do cao 16n c6 thé lén toi
11,5 m xay ra mot lan trong 100 nam. Pé
thdy rd hon vé do cao song cuc dai xay ra
trong cac hoan ky trén, chung ta tham khao
vao bang 3, bang gia tri cuc dai du bao xay
ra cho cac hoan ky vao thang 11 (thang co
d6 cao song cao nhat).



Nhu véy, hudéng séng N va NE
thuong chiém wu thé va dat tan sudt cao tir
8,3 (thang 3 — NE) dén 24,3% (thang 12 —
N, bang 1) trong thang. Nguogc lai cac
huéng SSE, S, SSW, SW, W thuong it xuat
hién song hoac hau nhu 14 khong xuét hién
(6 cac thang gi6 mua dong bic hoat dong
manh nhu la cac thang 11, 12, 01, 02).

Céc két qua tinh va dy béo trén la
nhimg thong tin quan trong vé dic diém
ché d6 song ¢ ving bién ngoai khoi tinh
Binh Binh, phuc vu cho viéc nghién clru
thdm do khai thac tai nguyén khodng san
ctia ving bién Binh Dinh.

Bang 1. Bang thang tin suit song chiém vu thé cua hudng N va NE va tan sudt ling song trong cac
thang c6 gié mua dong bic
Table 1. The dominant wave frequency of northern and northeastern directions and wave calm
frequency in the northeastern monsoon months

Thang 10 | Thang 11 | Thiang 12 | Thang 01 Thang 02 Thang 03
(%) (%) (%) (%) (%) (%)
0,25-1,0 36,0 44,6 46,3 38,9 36,8 32,2
calm 48,4 31,0 28,7 44,2 48,1 52,8

Bang 2. Bang tan suat song chiém wu thé ciia huéng N va NE trong céac thang ¢ gié mua dong béc
Table 2. The dominant wave frequency of northern and northeastern directions
in the northeastern monsoon months

Hudéng Thang 10 | Thang 11 Thang 12 | Thang 01 Thang 02 Thang 03
(%) (%) (%) (%) (%) (%)
N 12,0 19,8 24,3 19,0 14,4 9,1
NE 12,5 20,5 18,6 13,0 10,0 8,3

Bang 3. Gia tri cyc dai du bao xay ra trong cac chu ky ctia song vao thang 11
Table 3. The maximum values occur in the wave cycles in November

Nim 5 10 20 30 50 100
Huwéng (m) (m) (m) (m) (m) (m)
N 4.4 48 5.1 53 5.6 5,9
NNE 4,0 4.4 47 49 5.2 5,5
NE 9,5 10,0 10,5 10,7 11,1 11,5
ENE 3.7 4,0 4.4 4.6 48 5,1

E 4,1 45 5,0 52 5,5 6,0
ESE 1,6 1,9 22 23 2,5 2.8
SE 3,0 3.4 3,8 4,0 43 47
SSE 2,7 32 3.6 3,8 4.1 45

S 0,7 1,1 1,4 1,6 1,8 2.1
SSW 0,8 0,8 0,8 0,8 0,8 0,8
SW 0,1 0,1 0,1 0,1 0,1 0,1
WSW 12 12 12 12 12 12
W 3.8 43 49 52 5,5 6,0
WNW 1,8 2,0 22 23 2.4 2.6
NW 3,9 42 4.6 48 5,0 5.4
NNW 2.6 2,9 3,2 3.4 3,6 3,9

Ghi chii: huéng N: bac, NNE: bic dong bic, NE: dong bic, ENE: dong dong béc, E: dong, ESE:
dong dong nam, SE: dong nam, SSE: nam d6ng nam, S: nam, SSW: nam tdy nam, SW: tdy nam,
WSW: tay tdy nam, W: tdy, WNW: tay tdy bac, NW: tdy bac, NNW: bac tdy bac
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Hinh 4. Bién dong tan sudt ling song theo cac thang c6 gié mua déng bic
Fig. 4. The change of the wave calm frequency in the northeastern monsoon months
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Hinh 5. So d6 hoa song cua cac thang 01 (T. 01) — thang 12 (T. 12)
Fig. 5. Wave rose diagram of January (M. 01) — December (M.12)
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IV. THAO LUAN

- Pic diém cia ché d6 song & ving
bién khoi Binh Dinh rat phic tap va luon
bi anh hudng manh bédi cac truong giéo mua
dong bac. Ché do song cua diém nghién
clru c6 tan sudt lang song cua cac thang co
gi6 muia dong bac nho nhat 28,7%, 16n nhét
48,4%. Trong thoi gian 21 nam séng c6 do
cao tir 0,25 dén 1,0 m ludn chiém ty trong
cao trong cac thang tan sudt do cao séng.

- Du bao d6 cao song cuc dai tuong
ung voi hoan ky khac nhau: 5 nam, 10
nam, 20 nam, 50 nam va 100 nam cho cac
huéng cho thdy cic hudng N, NNE, NE,
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ENE ludn xut hién séng ¢0 do cao 16n 1én
deén 11,5 m xay ra mét 1an cho hoan ky 100
nam.
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