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Abstract

This paper presents some results of studying the SWAN model, and application of SWAN model to simulate
wave field representative of the rainy season and dry season in the coastal area of Hai Phong. During the dry
season, the dominant wave direction is in a range from 60° to 100°, maximum height of waves near shore is
in arange from 1,0 m to 1,5 m with wavelength of about 2,0 m to 5,0 m, maximum height of waves offshore
is in a range from 2,0 m to 2,5 m with wavelength of about 6,0 m to 16 m. During the rainy season, wave
height near shore is in a range from 0,2 m to 0,6 m, and that offshore is in a range from 0,8 m to 1,4 m,
maximum height of waves is about 3,4 m, predominant wave directions in this season are E, SE and S. In
this scenario that predicts waves generated by storms, wave height offshore is in a range from 8,0 m to 10 m
with wavelength of about 60 m, and that near shore is in a range from 2,0 m to 4,0 m with wavelength of
about 10-20 m.
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Tom tit

Bai béo trinh bay cac két qua nghién cau vé md hinh SWAN va ap dung mé hinh SWAN dé mé phong
truong song dai dién cho mia mua va mua kho cua khu vyc ven bién Hai Phong. Trong mua kho, hudng
s6ng chiém wu thé nam trong khoang 60°—100°, d6 cao séng l6n nhat & khu virc ven bd khoang 1,0-1,5 m
V6i tuong ung do dai budc song 16n nhat khoang 2,0-5,0 m, khu vic ngoai khoi khoang do cao séng Ién
nhat khoang 2,0-2,5 m véi do dai budc séng khoang 6,0-16 m. Trong muia mua, d6 cao séng ving bd nam
trong khoang tir 0,2-0,6 m, & ngoai khoi d6 cao séng vao khoang 0,8-1,4 m, d6 cao séng lon nhat c6 thé dat
3,4 m, hudng séng chiém wu thé trong mia nay 1a déng, déng nam va nam. Trong kich ban dy b&o séng
trong bdo, do cao song ¢ khu vuc ngoai khoi khoang 8,0-10 m véi do dai bude séng khoang 60 m, & cac khu
vuc ven bo do cao séng trong khoang 2,0-4,0 m véi do dai budce song khoang 10-20 m.

Keywords: M6 hinh SWAN, séng, Hai Phong.

MO PAU

Song bien 1a mot yéu to quan trong khi
nghlen clru cac qua trinh lién quan dén dong
lyc bién. Nhitng hiéu biét diy du vé song bién
va cac dac trung cua nd sé giup ta giai thich va
tinh toan duoc nhiéu qua trinh dién ra trong
bién, dic biét 1a & ving ven b nhu: Bién dong
duong bo, thay dbi dia hinh day bién, tinh toan
ap luc séng 1én cac cong trinh, tai phan bd tram
tich lo lirng va cac chat 6 nhiém, nude dang do
song. O Viét Nam, da c6 mot s6 nghién ciru 4p
dung mé hinh SWAN md phong truong song
nhu [1-3]. Ving bién ven bd Hai Phong c6
duong bo va dia hinh day bién dbi phic tap, co
su tuwong tic manh me€ song - bién va chiu anh
hudng truc tiép ciia gié mua, truong song bién
c6 nhiing quy luat va dac trung riéng. Mac du
dd c6 mot sd nghién ctru ¢6 lién quan t6i song
bién & khu vuc Hai Phong, nhung nhitng hiéu
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biét v& song bién va cac dic trung cua chung
van con rat han ché. Do d6 viéc nghién ciru mé
phong va du bao truong song bién va cac dic
trung ¢ khu vyc s& dong gop thém vao sy hiéu
biét vé mat khoa hoc d6i véi van dé nay. Ve
mat thuc tién két qua nghién ciu s& cung cap
thém thdng tin va cong cu phuc vu cac nghién
ctru vé hién tuong x6i 16 boi ty, bién doi dia
hinh, qué trinh van chuyén va tai phan b tram
tich lo lirng va cé4c chat gay 6 nhiém.

TAI LIEU VA PHUONG PHAP
Tai liéu si dung

S6 liéu do sau dugc s6 hoa tir ban do d¢ sau
khu vuc ven bién Hai Phong, str dung hé toa do
UTM, WGS84,

S6 liéu truong gid ¢ Viét Nam trong thang
7 va thang 12 nim 2008, duoc ldy tir s6 lidu
trudng giod cua td chire khi trong Nhat Ban [4].


http://dx.doi.org/10.15625/1859-3097/14/2/4475

Ap dung md hinh SWAN dur bdo trirong song

S6 lieu myc nudc: S dung Bang thuy tridu
nim 2008 tai tram Hon DA&u, Nha xuat ban
Quan doi Nhan dan, Ha N¢i 2009.

S6 liéu séng & bién (budc thoi gian 3 h/l s6
ligu) dugc trich xuat tr mé hinh SWAN chay
cho toan vung Bién Pong Viét Nam trong mua
mua va mua kho nam 2008.

Viéc thiét lap mot s théng s dau vao cho
mo hinh chay theo kich ban dugc Iay trén co sO
cia Thang suc gi6 Beaufort va phd séng
Pierson-Moskowitz (P-M) [5, 6].

Phwong phap nghién ciru

Trong nghién ctu nay, md hinh song thé h¢
thir ba SWAN duoc nghlen cliu, va ap dung dé
mo phong trudng séng khu vyc ven bién Hai
Phong. Trong qué trinh thuc hién, ching toi cé

IN+ZenN+ L
ot OX

Phuong trinh (1) mé ta su tién trién cua phd
s6ng, thanh phan dau tién trong vé trai biéu thi
lwong thay déi khu vuc cia mat do tac dong
theo thoi glan thanh phan thir hai va thir ba mé
ta su lan truyén caa phd mat do tac dong trong
khong gian dia ly (v6i van téc truyén 1a C, va
C, tuong trng theo cac hudng cua truc x va y),
thanh phan thi tu biéu thi sy thay ddi cua tan
s6 dudi anh huéng cia do sau va dong chay
(voi van tdc truyén 1a C,). Thanh phan thi nim
biéu thi su khic xa do do sau va dong chay.
Gia tri S trong vé phai cia phuong trinh 1a gia
tri ham ngudn mat do nang lugng dua ra tir cac
hiéu tng tao song, tiéu tan va tuong tac gitra
cac song.

Ning lugng gi6 truyén cho song (Siy) dugc
mo ta qua hai co ché la cong huong va phan hoi
va gia tri ciia nd ung voi hai co ché trén dugc
biéu thi bang tong cua qua trinh tang tuyén tinh
va qué trinh ting theo ham mil va n6 c6 dang
nhu sau:

s, (c,6) = A+ BE(c,6) @)

Trong phuong trinh (2): A 1a hé sb ting tuyén
tinh, B la hé s6 tang theo ham md, h¢ sbAvVaB
phu thudc vao tan So va budc song dong thoi
phu thudc vao van toc va huéng cua gio. Toc

tham khao mot sé tai liéu vé phuong phép mé
hinh héa [7] va ang dung ngon ngit lap trinh
Fortran [8, 9] dé phan tich, dinh dang truong dit
ligu dau vao theo khong gian va chudi thoi gian
va két xuit két qua dau ra cho md hinh SWAN.

Cosc'ly thuyét md hinh SWAN

Trong md hinh SWAN, cic song dugc md
ta bang phd mat do tac dong 'song hai chleu
ngay ca khi hi¢n tuong phi tuyén chiém uu thé.
Pho song dugc xét den trong md hinh SWAN
la ph6é mat do6 tac dong N(o, 6) hon la phé mat
dd nang luong E(o, 0) Cac bién doc lap do 1a
tan o tuong ddi o va huéng song 6. Su phat
trién cua phd dugc md ta bang phuong trinh
can bang tac dong pho "Phuong trinh nay viét
trong hé toa do Bé cac c6 dang nhu sau:

0 S

8yc N+aic N+—c,N=— (1)
o

00

d6 gi6 diu vao mo hinh 14 téc do tai d6 cao 10
m;.o va @ la tan s6 va huéng pho séng.

Ma sat day trong m6é hinh SWAN duoc su
dung bing céng thac thuc nghiém cua du &n
JONSWAP [10] va md hinh stc can cua
Collins (1972) [11]:

2

(0,0)=-C

S 0) @3)

bottom 2 E (

g° sinh? (kd)

Vol Chottom 12 hé 56 ma sat day, phu thuoc Vao
tbc do quy dao chuyén dong tai day; k 1a s6
song, H={+hlad¢sau; E la pho mat d6 ning
lugng; Hé $6 Chotom Phu thudc vao quy dao
chuyén dong dudi day Uyms. Theo mic dinh,
SWAN sa dung két qua thuc nghiém
JONSWAP V6i Chorom = 0,038 m%s® [10],
nhung hé s6 nay co thé thay doi toi Chottom =
0,038 m?s® trong diéu kién gi6 & bién [12].
SWAN da két hop cdng thirc thay thé, bao gom
ca cong thuc cua Madsen et al., (1988) [13].

b --tos0|Z |k
=TTy - m
tot 4 b 2 (4)

T

Do cao song cuc dai dugc xac dinh trong
SWAN 14 H,, = yd. Chi s6 song v& thuong bang
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mot hang s hodc mot ham cua do déc day
hogc do doc song t6i. Trong SWAN gia tri nay
duoc lay mac dinh y = 0,73.

Cdc tinh nang cua mo hinh SWAN
Theo qué trinh truyén séng:

Truyén song trong khong gian dia ly;

Khic xa song do thay d6i do sau va dong
chay; )

Bién dang do thay doi d6 sau va dong chay;

Bi chan va phan xa boi dong chay nguoc
huéng;

Truyén qua, bi chan hoac phan xa do cac
vat can co kich thude dudi ludi.

Theo qua trinh phat sinh va tiéu tan séng:

Su phat sinh séng bai gio; .

Tiéu tan nang lugng do song bac dau;

Tiéu tan nang lugng do séng do6 gay ra bai
do sau;

Tiéu tan nang luong do ma sat day;

Tuong tac gitra cac song (bac ba, bac bon);

~ Su mé phong song tir phong thi nghigm

den quy mo toan cau, .

Sy lan truyen va phan xa song (phan hoi
va khuéch tan) doi véi nhirng tré ngai.

~ Ngoai ra, nuéc dang do séng so voi muc

bicn trung binh ciing ¢6 th¢ tinh duoc trong mo
hinh. SWAN la m6 hinh tinh song véi che do
on dinh va khong o6n dinh. Cac tinh toan cua
SWAN cé thé dugc thuc hién trén ludi tuyén
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tinh, ludi cong va ludi tam gidc trong hé thong
toa dd cau hoac toa dd Descartes.

Thiét Igp mé hinh SWAN va &p dung md phong
trieong song khu vuc Hai Phong )

Diéu kién ban dau, diéu ki¢n bién: Sé lieu
do sau duoc s6 hoa tir ban do do sau khu vuc
ven bién Hai Phong, st dung hé toa do
UTM,WGS84. Truong gid trong thang 7 va
thang 12 nam 2008, dugc lay tir s6 liéu truong
gio cua t6 chace khi twong Nhat Ban (JMA). So6
ligu muc nuac tai tram Hon Dau trong thang 7
va thang 12/2008. So liéu song ¢ bién (budc
thoi gian 3 h/1 sé liéu) duoc trich xuét tir viéc
chay md hinh SWAN mo phong truong séng ap
dung cho toan ving Bién Pong. Trong truong
hop md phéng truong séng trong bao: Gié dau
vao la hang so trén toan mién tinh, toc do gio
bing 32 m/s (twong (tng Véi cap gi6 12) va
huéng gié trong md hinh la 160° (toa do
Descartes). Gia tri myc nude dugce gan gia tri la
3,0 m. Bién séng phia nam: Do cao song
15,0 m, chu ky 15 s va hudng séng 160°; Bién
song phia dong: Do cao song 14,0 m, chu ky
séng 12 s va huéng séng 200°.

Pham vi tinh todn, luéi tinh: Kich thudc
lwdi tinh todn gidi han theo truc X: 2255360 m
dén 306860 m va tryc Y: 663720 m dén 768970
m (hé toa do Descartes: UTM, WGS84), d6 dai
mdi bude ludi 12 250 x 250 m. Pham vi ludi o
sau duoc Iy trung véi ludi tinh toan.
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Hinh 1. Truong d6 sau khu vuc ven bién Hai Phong
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Thoi gian tinh toan: M6 hinh SWAN é&p
dung tinh toan truong song cho khu vuc ven
bién Hai Phong vao hai mua gi6 (Pong Béc va
Bong Nam) nam 2008 Mot thang dai dién Cho
mua mua (tir 00"00° 1/7/2008 dén 06"00°
31/7/2008) va mot thang dai dlen cho mua khd
(00"00° 1/12/2008 dén 06"00° 31/12/2008).
Kich ban mo phong truong song trong bao, thoi
gian tinh toan tir 06h00* 1/8/2012 dén 12h00’
1/8/2010. Budéc tinh toan cho mdi kich ban la
30 giay.

Hiéu chinh va kiém chwng md hinh

Trong nghién ctu nay, tac gia s dung $0
ligu trung binh quan tric nhidu nam dé so sanh
v6i két qua tinh toan cua md hinh (bang 1). Tuy

vay, qua cac két qua tinh toan va mo phong
truong song cho hai mua, ta thiy gi4 tri ciia cac
thong s0 song trong khu vuc tuong d6i phu hop
vai céc tai liu da cong b6 trong lich str. Trong
kich ban mo phong song trong bao, két qua md
phong cho thay cac théng sé song (d6 cao, chu
ky, do dai) la phu hop Vi cac dac trung cia pho
P-M ung voi cap gi6 Beaufort. Tuy nhién, cac
thong sé dau vao cho md hinh con han ché, ludi
tinh toan chua duoc chi tiét. Sb lidu truong glo
truong song véi do phan gian theo khong gian
va thoi gian chua du chi tiét, s lieu muc nuoc
dau vao cho mo hinh str dung gia tri trung binh.
Do do, can c6 nhirng dit liéu dau vao chi tiét va
ddy du hon cho budc nghién cuu tiép theo.

Bang 1. D6 cao séng quan tric va do cao song tinh toan tai khu vuc ven bién Hai Phong

Quan tric (trung binh nhiéu nam)

Tinh toan (2008)

Thai gian Do cao song trung binh D cao séng cuc dai Do cao song trung binh Do cao séng cuc dai
Khu vuc ven bo (Cat Hai va Thai Binh)
Mua mua 1,0-12m 4,0-50m 0,6-0,8m 1,8m
Mua kho 0,8m 35m 0,4-0,7m 24m
Khu viee ngoai khoi (phia ngoai ddao Long Chéau)
Muia mua 1,2-14m 7,009,0m 0,8-1,2m 3,5m
Mua kho 1,2m 6,0m 0,6-1,0m 2,4m

KET QUA NGHIEN CUU VA THAO LUAN

Mua khé (mua gié Dong Béc): Trudng
song ngoai khoi chiu tac dong cua huéng dong
bic, két hop hinh thai dia hinh cua vinh Bic
Bo, nén da song ngoai khoi truyén vao ving
ven bo yéu hon so v&i mua mua, trung binh d6
dai budc song nho hon trong so véi mua mua,
nhung su bién thién cua do cao song I6n hon so
V6i mua mua. Trong mua nay, huéng song
chiém wu thé la dong va dong bic, cac hudng
khéc chiém tan suat khong dang ké. _Huéng
song trong khoang 67,55° chieém tan suat cao &
khu vie phia ngoai ¢ao Long Chau. O khu vuc
ven bo do anh huong cia dia hinh day va
hudng duong bd nén hudng song thay doi: Khu
vuc Cét Hai, huéng séng chiém wu thé 1a 94°,
Phia bac miii D6 Son, huéng séng chiém wu thé
la 78°.

Mua mua (mua gi6 Pong Nam): Trong
mua nay, séng c6 huéng nam va nam dong
nam chlem tan suit dang ké. P9 cao song
ving bd nam trong khoang tir 0,2-0,6 m, &
ngoai khoi d6 cao song vao khoang 0,8-1,4 m,

dd cao song l6n nhit cé thé dat 3,4 m. Trong
mua nay, do chiu tac dong cua truong séng
ddng nam tir ngoai khoi truyén vao, do dai
budc séng 16n hon so véi mia khd va nam
trong khoang 3 m téi 13 m Ién nhat dat 25 m ¢
khu vyc ngoai khoi.

Kich ban b&o song trong b&o: Gié dau vao
la hang s trén toan mién tinh va khong doi
trong suot khoang thoi gian tinh toan, téc do
gi6 1a 32 m/s (twong ng Vvoi cap gi6 12) va
huéng gié trong mo hinh la 160° (toa do
Descartes). Viéc thiét 1ap mot sé thong s song
dAu vao cho mé hinh duoc dya trén co s& cua
thang sirc gié Beaufort va phd séng P-M. Két
qua md phong cho thay, ¢ khu vuc ngoai khoi
d6 cao séng trong béo trong khoang 12-13 m,
d6 dai budc song khoang 50-70 m véi chu ky
8 s dén 12 s. Tai khu vuc ven bd cac thong sé
song da suy giam dang ké, do cao song trung
binh dat 2,0-3,5 m, huéng séng nam trong
khoang 114,39°-115,75° chu ky séng khoang
3,2-5,2 s va d6 dai budc séng khoang 11-21 m
(hinh 6),
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Hinh 2. Truong d6 cao va huéng séng trong mia gié Dong Bic (15°00° 5/12/2008)
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Hinh 3. Trudng d cao va hudng séng trong mua gié Dong Béc (06"00° 24/12/2008)
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Hinh 4. Truong d§ cao va hudng song trong mua gio Tay Nam (06“00’ 13/7/2008)
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Hinh 5. Truong d6 cao va huéng séng trong muia gié Tay Nam (0000’ 23/7/2008)
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Hinh 6. Truong d6 cao va huéng séng trong kich ban b&o cap 12 (gi6 32 m/s)

KET LUAN

Sau mat thoi gian nghién cau, tac gia da ap
dung thanh cong mé hinh SWAN vao mo
phong va du bao truong song cho khu vyc ven
bién Hai Phong, cac két qua nhan duoc vé cac
dac trung song twong doi phu hop Vvéi cac dic
trung song & khu vuc theo cac tai liéu quan tric
trong lich sir. Do tinh chat phuc tap cua cac
hi¢n tuong vat ly lién quan va viéc thu thap sb
ligu ve dia hinh, s6 lieu gi6, myc nudc va cac
s6 lieu séng bién con nhiéu han ché nén viéc
nghién ctu va du bao soéng chua c6 diéu kién
dugc xem xét mot cach that chi tiét. Can co
nhitng dir liéu dau vao day du va chi tiét hon
trong cac budc nghién ctu tiép theo.
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