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TOM TAT: M6 hinh séng SWAN (phién ban 41.014) véi lwdi phi cdu tric da dwoc dp dung thie
nghi¢m vao tinh séng tai ving bién Ninh Thugn - Binh Thugn. Ddy la mé hinh séng thé hé thir ba,
si dung phuong phap sai phdn hitu han an hoan toan duwa trén cac canh ciia diém hedi phan tir phi
Cdu triic véi mét sw khdc nhau 1o Vé dé phan gidi khéng gian nham phQ hop véi mét dia hinh day
phitc tap dai dién cho ving nwée néng va dwong bo khiic khuyu. Pdc biét, c6 thé sir dung cing
Mang lwdi tam gidc phi cdu tric trong tinh toan dong chay bang phicong phdp phan tir hitu han.
Piéu nay rat hitu ich trong gidi quyét bai todn twong tac séng - dong va song - SOI’lg Nhitng két qua
buée dau cho thdy, cach tiép can g dung mé hinh tinh séng nay 1a hop Iy, 6n dinh cho budc thoi
gian bdt ky cho mang lw6i Iam min, mang déc trung dia phuong trong ving nghién ciru. Mot s6 iing
dung dwgc chitng minh tinh hop Iy ciia phién ban lei phi cdu tric trong md hinh SWAN.

Tir khéa: Phé song, SWAN, liei phi cau tric, sai phan hitu han, phan tir hiru han.

MG PAU

Nhu da biét, du doan su truyén séng vao
Vung nude nong duéi cac diéu kién truong do
sau phtc tap va tac dong cia dong chay la rat
quan trong dé hleu cac diéu kién tu nhién cia
cac vung ven bién va ddo, viéc thiét ké va quan
ly cac cong trinh bién nhan tao, danh gia rai ro
moi truong, sinh thai. Song nhu vay thu:orng
tiéu tan trong mot dai tuong dbi hep tai ving
song do ven bo. Séng da dugc chiang minh la
yeu t6 cuc ky quan trong trong hiéu biét cac
qua trinh nhu van chuyen va lang dong tram
tich ¢ cac ctra song [1] va trao dol vat chat gitra
viing gan bo va bén trong them (inner shelf)
[2]. Do do, viéc mo phong phd song chinh xac
la rat can thlet Vi n6 cho phep hiéu ré hon va
phan tich sy tuong tac gitra gio, song va dong
chay trong cic truong hop: cira song vinh hep,
vinh nho thay triéu, hd, dam va céc kénh.

Vige st dung ludi khong cau tric cung cap
mét lua chon tét cho cac mé hinh ldng lui

khong chi vi sy dé dang sang loc ludgi cuc bo,
hozc 1a ¢ dinh hogc thich nghi, nhung ciing c6
tinh linh hoat cao dé tao ra mang lugi doc theo
bd bién va xung quanh dao. Khéng Cau trac ludi
Vvéi d6 phan giai khac nhau cung cap kha nang
ddng thoi ndm bét quy mo khac nhau, nhiéu c&
do Ion, vi du: tr hang chuc mét dén hang tram
cay sb. Cac ludi bién dic biét hitu ich trong cac
khu vyc ven bién noi ma d6 sdu nuéc khac
nhau rat nhleu do do6 cho do phan giai cao nhét
ma nd 1 can thiét nhat. Hon nira, d1eu nay co
thé duoc tu dong hoéa véi sy thay dbi ludi lon,
chang han, str dung ky thuat cho ludi tam giac
v6i hinh dang bat ky [3, 4]. Mang luéi phi ciu
trdc ciing cho phép mot vung nghién cau lon
véi ludi lam min mang tinh dia phuong.

Bai bao trinh bay mét tng dung méi cua
md hinh SWAN (phién ban 41.01A, cap nhat
mGi nhat toi thoi diém nay) véi ludi khdng cau

trdc vao viing nghién ctitu c6 dudng bo bién dbi
phuc tap, bién md rong, xu ly bién kha phic
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tap va khong thuan lgi cho lan truyén séng
(Ninh Thuan - Binh Thuén). Phién ban nay su
dung khac d6i chut so véi lusi khong cau truc
v6i cac ky thuat lIap di 1ap lai bon huéng
Gauss-Seidel tuong ty tir phién ban ciu trdc
cia SWAN, doi hoi sy thich nghi trong 16i tinh
toan. Diém ndi bat 1a thuat toan lugi khdng Cau
trdc nay la khong dua trén phuong phap thé
tich hiru han hoic phuong phap phan tu hitu
han ma la phuong phap sai phan hitu han
truyén thong Vi 16 trinh thuc hién & day, mo
hinh nay van gitr duoC qua trinh vat ly va SO
hoc va ciu tric ma sb cia mo hinh luéi cau
trac SWAN, nhung ¢ thé chay trén mang ludi
khong cAu tric.

TAI LIEU VA PHUONG PHAP
M6 ta mo6 hinh

Céac mo hinh sc’)ng dugc s dung trong
nghién ctru nay la cac md hinh song the h¢ tha
ba SWAN 41,01 (Md phéng séng gan bo
(SWAN - Slmulatlng Waves Nearshore); mo
hinh phd song SWAN tinh toan sy phat trién

cta mat do song tic dong N sir dung phuong
trinh can bang tac dong [5]:

ON ac,N oc,N Sy
aty [( +U)N} 0 o o M
Véi.

Stot = Sin + ch + Sn14 + Sbot + Sbrk + SnI3 (2)

V& bén trai phuong trinh (1), cac sé hang
lan lwot biéu din sy thay d01 Cua tac dong song
theo thoi gian, sy lan truyen cua song theo dia
ly khong gian x ( (Vi ¢y cac vector van tbe
nhom song va U - dong chay xung quanh),
khiic Xa do do sau va do dong chay gay ra (voi
Co Van tdc lan truyén theo huéng khong gian 6)
va su chuyen dich cua cac tin so radian ¢ do su
thay ddi lay trung binh cia dong chay va d6 siu
(véi van toc lan truyén c,). Vé bén phai biéu
dién cho qua trinh thanh tao, tiéu tan hoic phan
phéi lai nang lugng song. Trong nudc sau, ba
0 hang nguon phat dugc stir dung. bay la céac
chuyén giao ning lugng tir gi6 dén cac con
song, Sin, Su ti€u tan nang luong song do song
bac ddu, Sye, VA chuyén dbi phi tuyen cla nang
lwong song do tuong tac bd bdn (bdn sdng),
Sna. Trong viing nude nong, tiéu tan do ma sat
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day, Sho, d0 sdu giy ra dd vd, Spi, Va bo ba
trong tac phi tuyén (ba song), Sws cho udc
luong thém vao. Chi tiét mé rong trén cong
thirc ctia cac qua trinh nay c6 thé duoc tim thay
trong: Ris (1997) [6], Booij va nnk., (1999) [5]
va Holthuijsen (2007) [1].

Dbi voi bai toan duoc dat ra hop ly, diéu
ki¢n bién pha1 duoc cung cap. Céc thanh phan
séng dén ¢ bién phia bién dugc quy dinh boi
mét phd hai chiéu. Tai bién khép kin, vi du: cac
bién duong bo bién va bién bén, duoc hip thu
day da nang lu:ong song tiéu tan hoan toan va
gilt lai trong cac vung dia ly twong ung. Cac
bién trén va dudi trong khong gian tan s6 duoc
chi dinh boi twong tng omin Va omax. Cac bién
nay dugc ha P thy diy du, mic du phan duoi
chan doan ¢™ dugc thém vao trén tan S0 cat cuc
cao, duoc sir dung dé tinh toan phi tuyén tuong
tac song-song va tinh todn toan b6 cac théng so6
song T d6 dinh hudng khong glan a2 mot
vung vong tron khép kin, khong co diéu kién
bién Ia can thiét.

Ngudn tai liéu

Truong dé sau: Ban dd phan bd do sau:
Puoc cidp nhat tr co so dr liéu:
http://www.ngdc.noaa.gov/mgg/global/global.h
tml, v6i d6 phan gidi 1 phat/so ligu. Thong tin
cu thé cua nguon so liéu nay nhu sau:

(i) Hé théng toa do: Theo do thap phan
dia ly;

(i) Mbc naim ngang: Hé théng do dac toan
cau 1984 (World Geodetic System 1984
(WGS 84));

(iii) Méc theo phuong thing dung: Muc
nudc bién trung binh (Mean Sea Level (MSL));

(iv) Cac don vi theo phuong thing ding:
mét (m);

(v) Khoang cach ludi: 1 phit dia ly.

Cap nhat cac s6 lidu do sau ven bo trong
khuén khé cua dé tai (4/2015) [Dé tai cap Nha
nuéc: “Xay dung co so dir liéu S6 Cac yeu to
hai dwong tir nguon dnh VNREDSat-1 va cac
anh vien tham khac cho khu vic ven blen Ninh
Thudn - Binh Thugn phuc vy phét trién kinh te
blen bén ang” (2014-2016)]. Ngoai ra, nguon
sb liu nay dugc ching tdi bo sung va hiéu



chinh lai tir nguon sé liéu thue do tir dyu an
nudc troi Nam Trung Bo (Viét Nam - buc) [Dy
an hop tac quoc te theo Nghi dinh thu gitra Viét
Nam - CHLB Duc: “Nghién cuiu hién tuwong
nuéC troi va cac qua trinh c6 lién quan trong
khu vuc thém luc dia Nam Viét Nam” (2003 -
2009)] ma cu the la chuyen khao sat duoc thuc
hi¢n boi tau Sonne (4/2006) (theo cac mat cat
Ax = Ay =100 m, moc chuan theo WGS 84).

Dé cd mot mang ludi tam giac phi ciu tric
¢ kha nang thich ng bién cao, mé phong hop
Iy cho cac qué trinh thuy dong hec hoc cho
viing bién Ninh Thuan - Binh Thuan. Khu vuc
nghién ciru duoc chdng téi chon véi Vi do tir
10,5064°N dén 11,9503°N va kinh do tur
107,5346°E dén 109,3657°E vai tdng dién tich
mit thodng cho tinh toan 1a 13.333,9564 km?
(hinh 1). Phwong phap giai chung téi sir dung
phuong phap phan tir hitu han, mang luéi tinh
1a mang luéi tam giac. Trong d6 mang ludi tam
gidc duoc thiét 1ap voi goc cuc tiéu 1a 30% sb
diém tinh trong mang ludi tam giac 1a 5.226,
v6i tong sb tam giac 1a 10.040 va 185 nit cho
diém bién ma, véi dién tich tam giac nho nhét
0,1077 km? trung binh 1,3281 km? lén nhét
8,4933 km? (hinh 2, hinh 3).
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Hinh 1. Truong d6 sau khu vuc nghién cuiu

Chi tiét v& phuong phap va két qua mod
phong dong chdy dugc trich xuat trong ap dung
md hinh song SWAN cho vung bién Ninh
Thuan - Binh Thuan c6 theé tham khao trong
Bui Hong Long va Tran Van Chung, 2009,
2010 [7, 8]. Ngoai cac so6 liéu khao sat ngoai

Tinh todan cdc ddc trung séng ¢ khu vuc ...

hién truong, md hinh con st dung céc sé liéu
chinh cho tinh déc trung séng nhu sau:
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Hinh 3. Mang ludi tinh trén google earth

Truong s liéu dic trung song (d6 cao,
chu ky va hudng) tai bién ngoai khoi duoc cap
nhat tur: http://0os.soest.hawaii.edu/erddap/grid-
dap/NWW3_Global_Best.html véi d6 phan giai
0,5 do theo ting gio (so ligu tinh thong ké tir
ngay 07/11/ 2010 dén thang 31/07/2015).

S6 lidu gié dwoc cap nhat tur: http://coast-
watch.pfeg.noaa.gov/erddap/griddap/ncdcOw6
hr.html véi d6 phan gidi 0,25 d6 theo op 6 gio
(so ligu tinh thong ke tir ngay 09/07/1987 den
thang 31/07/2015). Cac s6 liéu gi6 duogc hiéu
chinh dia phuong theo tram do gié Phu Quy
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trong nhidu nim. Tt két qua phén tich truong
gi6 cho 21 nam tai tram PhU Quy tir nam 1987
dén 2007 (hinh 4, bang 1), ching tdi nhan thay:

Ung Vvéi trudong gié mua Dong Béc, tai
dia phuong c6 hai hudng gié chinh la hudng
ddng bac chiem tan suat 34,83%, day la husng
xuat hi¢n nhiéu nhat khu vuc nghién ctwu, thoi
gian huéng dong bac (NE) keéo dai co the dat
137 ngay va hudéng thir hai la huéng bac dong
bac vai tan suat xuat hién khoang 14% véi thoi
gian duy tri cuc dai 1a 49 ngay.

Ung véi truong gi6 Tay Nam, co 3
hudng gi6 dai di¢n. Huéng tay (W) véi tan suat
xuat hi¢n 15,96%, thoi gian duy tri cyc dai la
23 ngay; hudéng tay tay nam (WSW) vei tan
suat xuat hign 10,09%, thoi gian duy tri dai
nhat la 14 ngay; hudéng tay nam (SW) véi tan
suat xuat hién khoang 11,19%, c6 thoi gian duy

tri cao nhét cé thé dat 57 ngay, duy tri lau nhét
trong trueong gié mua Tay Nam.

Toc fio gio (m/s)

<=2
>2-4
>4-6
Wl-6-8
>8- 10
[>10-12

W>12-14
[]>14-16
[>16-18
I>18- 20
[>20

Hinh 4. Hoa gi6 tai tram Phd Quy

Béang 1. Phan tram xuat hién cua tdc d6 gi6 va thoi gian duy tri
cuc dai theo hudng tai tram Phd Quy (1987 - 2007)

3

Toc

dogo O 225 45 675 90 1125 135 1575 180 2025 225 2475 270 2925 315 3375
mis) N ONNE NE ENE E  ESE SE SSE S SSW SW WSW W WNW NW  NNW
0-2 0 005 003 004 003 003 004 003 003 001 001 004 0 0 0,01 0
244 005 029 087 034 052 017 034 009 074 021 057 021 037 0 012 0,07
46 009 141 327 068 086 014 078 029 112 039 126 048 063 005 012 0,13
68 01 274 592 065 047 007 022 016 052 022 1,9 061 098 004 01 0,04
810 008 229 563 029 023 005 003 004 007 013 18 142 201 004 001 0,03
10-12 0,04 164 542 017 007 012 004 001 004 021 1,72 17 192 003 003 0,04
12-14 004 126 605 016 004 009 0 0 0 003 259 241 362 009 003 0,08
14-16 003 12 529 005 001 001 003 0 0 004 143 175 34 004 003 0,04
1618 0 085 112 009 0 00l 001 005 0 0 033 072 123 0 0 0
1820 0,03 093 068 001 0 0 0 0 0 00l 017 042 099 004 001 001
>20 001 1,34 053 001 001 0 0 0 0 00L 01 034 08 007 0 0
2

S?Qgt 047 14 3‘;'8 249 224 069 149 067 252 126 11,91 10,09 159 039 046 0,43
v 8 11 10 7 5 7 5 6 4 7 10 12 12 13 6 8
(m/s)

Ve 22 28 28 20 20 16 16 16 11 20 3 33 34 25 18 18
(m/s)

tmax 1 49 137 5 4 7 4 3 5 3 57 14 23 1 1 1
(ngay)

Ghi cht: V: Tée d6 gio trung binh theo cac huong: Vinax - 4 dé gi6 cure dai theo cdc huong;

tmax : thoi gian duy tri cuc dai.

KET QUA NGHIEN CUU
Céc két qua tinh toan cac dic trung séng

Két qua tinh toan cac dic trung song theo
hai dang twong tac, mét 1a twong tac song chi
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chiu anh hudéng truong gio (cach lam truyén
thong) va hai la tuong tac séng tong hop khi
chiu tdc dong dong thoi cta truong gid, dong
chay tang mat va d¢ cao be mat bién. M6 phong
day du hai twong tac nay sé lam sang t6 dugc



ché do song thuc té tai vung bién Ninh Thuan -
Binh Thuén theo ché do g|o mua vai su tac dong
téng thé cua cac luc tao song quan trong.

Truwong song dién hinh trong miia gié Dong
Bic

[
()

Hinh 5a. D cao song c6 nghia (m) chi xet tac
dong truong gié Pong Bac
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Hinh 5b. Dg cao song c6 nghia (m) trong
tuong tac tong hop do dnh huéng mua gid
bong Bac

V& hinh dang phan b theo hai cach tinh
trén c6 su khac biét Ié6n trong truong gio mua
DPéng Bic, rd rang truong dong chay da anh
hu:ong dang ké t6i su phan bd cac dic trung
séng ((hinh 5a (cho trudong hop chi xét dén
truong gid); hinh 5b (cho sy tic dong cua gio,
dong chay va bién déi muc nudc ting mat), chu
ky s6ng ((hinh 6a (cho truong hop chi xét dén
trwong gid); hinh 6b (cho su tac dong gio dong
chay va blen dbi muc nuéc ting mat)) va it anh
huéng dén huéng song lan truyen (hinh 7a (cho
truong hop chi xét dén truong g|o) hinh 7b
(cho su tic dong gi6, dong chay va bién dbi
muc nudc ting mat)) trong ving nghién ciu.

Tinh todan cdc ddc trung séng ¢ khu vuc ...

Chi tiét v& do 16n, ching ta thiy khé rd su khac
biét nay, cu thé: véi truong hop chi tac dong
cua tmong gi6 bong Bic, do cao séng c6 nghia
dat gia tri I6n nhat trong mang lugi tinh 2,5 m,
véi chu ky séng cho cuc dai 3,8 s (d6 cao song
trung binh 1,3 m, chu ky trung binh 5, 1 s) tai
do sau 4,3 m va huéng lan truyén 62,0° vai vi
tri do cao song dat 16n nhit xung quanh toa do
(109,21164°E; 11,56348°N) (thudc khu vurc ven
bo). Trong khi chiu su tic dong cua yéu tb
dong chdy va myc nuéc, cac két qua md phong
cho thiy c6 mot sy khac biét kha ré rang, cu
thé 1a do cao song suy giam trong khi chu ky
song dai hon, gia tri d6 cao song I6n nhit trong
mang ludi tinh dat 1,9 m véi chu ky séng 4,6 s
(d6 cao séng trung binh 1,3 m, chu k}‘r trung
binh 5,4 s) & khu vuc ngoai khoi ¢6 do sau
khoang 100,6 m, véi huong lan truyen séng
75,1% vi tri dat d6 cao song lén nhit xung
quanh Vi tri (108,27583°E; 10,77123°N)
(hinh 8b - 10b).

Mezn period in secends computad using unstructurad gid

@ EY b &0 El 00 im R 80 ?
» gm

Hinh 6a. Chu ky trung binh (s) chi xét tdc dong
truong gié Bong Bac

tind in seconds computed using unstructured grid
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Hinh 6b. Chu ky trung binh (s) trong tuong tac
téng hop do anh huong mua gi6 Dong Béc
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Directional spreading in degrees computed using unstructured grid
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Hinh 7a. Huéng lan truyén séng (d6) chi xét
tac dong truong gidé Pong Bac

Directional spreading in degrees computed using unstructured giic
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Hinh 7b. Huéng lan truyén song (do) trong
twong tac tong hop do anh huéng mua gio
bong Bic

Trwong séng dién hinh trong mua gié Tay
Nam

Significant wase height in meters computed using unstructured prid
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Hinh 8a. B cao sdng c6 nghia (m) chi xét tac
dongcua truong gié Tay Nam
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Signiicant s height in metars compued using unsimetured grid
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Hinh 8b. D cao song c6 ngh1a (m) trong tuong
tac téng hop do anh hudng mua gié Tay Nam

Mean perind in saconds computed using unstructured grid
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Hinh 9a. Chu ky trung binh (s) chi xét tic dong
cua truong gié Tay Nam

Miean periad in seconds computed using unstructured grid
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Hinh 9b. Chu ky trung binh (s) trong tuong tac
téng hop do anh hudng mua gié Tay Nam

Theo két qua tinh, c6 su khac biét khé ro rét
trén ca 3 dic trung song (do cao, chu ky va
hudéng lan truyén song) trong mua gié Tay Nam
khi ta xét tac dong song theo 2 cach dd noi ¢
trén. Cac hinh 8a, 8b dén 10a, 10b da thé hién
kha rd su khac biét nay. Chi tiét vé gia tri do



I6n, véi treong hop chi tic dong cua truong giod
Tay Nam, d6 cao song c6 nghia dat gia tri Ién
nhat trong mang ludi tinh 1a 2,5 m, chu ky séng
3,9 s (d6 cao séng trung binh 1,5 m, chu ky
trung binh 4 9 s) tai do sau 4,3 m va huéng lan
truyén 62,5° vi tri dat do cao soéng l6n nhét
xung quanh toa do (109, 21164°; 11,56348°N)
(cung vi tri d§ cao song dat gia tri I6n nhat
trong mua gid Dong Bic). Trong khi chiu su
tac dong cua yeu to dong chay va myc nuéc,
cac két qua md phong cho thay co su g1a tang
d6 cao song va chu ky song ngan hon va c6 su
khac biét r6 ¢ chu ky song khi d6 cao dat gia tri
I6n nhit, gia tri 46 cao séng lén nhat trong
mang ludi tinh dat 2,9 m, chu ky séng 3,0 s
(trung binh d6 cao séng 1,4 m, chu ky séng
trung binh 4,5 s) & khu vuc song dat gia tri cao
ngoai khoi khu vuc nghién ciu c6 d6 sau
khoang 101,1 m xung quanh wvi tri
(108,94556°E; 11,06654°N) (hinh 8 b - 10b).

ZD_"“

Hinh 10a. Huéng lan truyén song (d6) chi xét
tac dong cua truong gio Tay Nam

_/ 1o
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Hinh 10b. Huéng lan truyén séng (d6) trong
tuong tac tong hop do anh huwang mua gio
Tay Nam

Tinh todan cdc ddc trung séng ¢ khu vuc ...

NHAN XET VA THAO LUAN

Tur két qua mé phong song, co thé thiy mot
s6 dic trung quan trong vé truong song trong
khu vuc Ninh Thuan - Binh Thuan. Xét gia tri
trung binh trén toan vung nghién curu, khéng
thé thdy c6 su khac nhau dang ké khi thuc hién
hai md phong luc tic dong dén d6 cao séng: tac
dong chinh chi cua truong gi6é mua va tac dong
tong hop (gi6, dong chay va thay dbi muc nuéc
bién). Tuy nhién, xét trén phuong dién phan b
cac ddc trung song va cac vi tri dat d6 cao séng
I6n nhit c6 su khac biét kha rd rang. Két qua
moé phong cho thiy, hdu hét su tao ra do cao
s6ng ngoai khoi cao 1a do su tic dong dang ké
cua ché do thiy dong luc ma dién hinh I dong
chay (do gi6 va triéu). Cu thé su tac dong nay
nhu sau:

V6i truong gi6 Dong Bic, trong truong
hop chi chiu su tac dong caa gid thi vi tri do
cao séng dat 16n nhét lai cho gié tri cao hon va
chu ky ngdn hon so vai séng khi chiu su tac
dong tdng hop, nhung gia tri d6 cao song trung
binh trong toan viing gan nhu twong dong. Su
chénh léch d6 1én @6 cao séng cuc tri gitta hai
tac dong nay khoang 0,6 m véi chu ky trung
binh dé d6 cao song dat lon nhat léch khoang
0,8 s. Trong khi, v&i anh hudng caa truong gid
mua Tay Nam, c6 su khac biét kha rd rét khi
Xét hai su tac dong. Phan bd d6 cao song da thé
hién kha r6 nét sy khac biét nay. Dudi tac dong
cua dong chay (do gi6 - tridu), d6 cao séng dat
cuc dai d4 ting dang ké nhung & vi tri ngoai
khoi vung nghién ctru, tuy nhién do cao song
trung binh trén vung lai nho hon 0,1 m so véi
troeong hop chi tac dong caa gid. Su chénh léch
gitta hai do cao song dat gié tri I6n nhat khoang
0,4 m véi chu ky chénh léch 0,9 s.

Phién ban md hinh séng SWAN thé hién
khd ndng mo phong cac truong song trén ving
bién thém luc dia, ddm va ctra sdng ven bién ma
dién hinh duoc ching minh trong bai bao nay la
viing bién véi bién m& phirc tap Ninh Thuan -
Binh Thuan mét cach hiéu qua va én dinh, trong
khi du linh hoat dé cho phép lién két chat ché
cuing hé théng mang ludi véi mé hinh dong chay
FEM (m6 hinh dong chay ba chiéu phi tuyén
theo phuong phap phan tir hiru han).
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Loi cdm on: Tap thé tac gia xin chan thanh
cam on TS, Nguyén Hitu Huén, Cha nhiém de
cap Cap Nha nugc: “Xay dung co so dir ligu sb
céc yéu tb hai dwong tir ngudn anh VNREDSat-
1 va céc anh vién tham khéac cho khu vuc ven
bién Ninh Thuan - Binh Thuan phuc vu phat
trién kinh té bién bén viing”, ma sé: VT/UD-
07/14-15 va ddng nghiép ¢ Vién Hai dwong
hoc vi nhitng déng gép quy gia dé hoan thanh
bai bao nay.
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COMPUTATION OF WAVE CHARACTERISTICS
IN NINH THUAN - BINH THUAN WATERS
BY SWAN MODEL ON UNSTRUCTURED GRIDS

Tran Van Chung, Nguyen Huu Huan, Nguyen Truong Thanh Hoi

Institute of Oceanography-VAST

ABSTRACT: The wave model SWAN (version 41.01A) with unstructured grid has been applied
for Ninh Thuan - Binh Thuan waters. This model is SWAN Cycle 1l using a vertex-based, fully
implicit finite difference method. It can accommodate unstructured meshes with a high variability in
geographic resolution suitable for representing complicated bottom topography in shallow areas
and irregular shoreline. In particular, the unstructured meshes (triangular meshes) can be used to
calculate the flow by finite element method. This is very helpful in solving the problems of
interactions between wave-current and wave-wave. The initial results indicate that the approach to
SWAN model is reasonable, stable for any time step while permitting local mesh refinements in
interested areas. A lot of applications are shown to verify the correctness and numerical accuracy

of the unstructured version of SWAN.

Keywords: Wave spectrum, SWAN; unstructured grid, finite difference, finite element.
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