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TOM TAT: Viéc tinh toan céc dic trung séng c6 vai trd quan trong trong nghién ctru cac qué
trinh ven bo. Khu vyc Cira Pai, Quang Nam da va dang dién ra cac qua trinh bién ddi bo bién
nghiém trong, gy thiét thai cho cac hoat dong kinh t& xa hoi va dan sinh tai khu vic nay. Nghién
clru nay da tinh toan cac dic trung trudng séng khu vuc Cira Pai bang mé hinh phé séng ding - mo
hinh EBED cho khoang thoi gian tir nim 2002 dén nim 2016. M6 hinh d3 duoc kiém chang boi dit
liéu thi nghiém trong bé séng, sé liéu song thuc do tai vinh Nha Trang, Khanh Hoa cho 2 thoi doan
ddc trung cua mia hé va mua dong. Tai khu vuc bién Quang Nam, mé hinh dwoc kiém chang voi
chudi s6 liéu do song trong muia he. Do vay, két qua trudng séng nhan duoc dang tin cay va co thé
tham khao cho cac nghién ctru khéc cua khu vuc nay.

Tir khéa: Ché do séng, Ctra Dai, md hinh séng EBED.

MO DAU

Khi song truyen tir viing nu6c sau vao ving
ven bo, cac qua trinh bién d01 song thuong bién
d6i dang ké do sy bién ddi cua dia hinh day
nhu hiéu tmg nu6c ndng, khic xa va song va,
két qua din dén sy bién ddi cac dac trung song.
Truong hop phtic tap hon nita 1a xung quanh
cac cong trinh ven bo. Trong nhiing thap ky
gan day, mo hinh song da duoc nghién ctu va
phat trlen manh m&. Sy han ché vé thuat toan
giai sé va cong ngh¢ may tinh dan dén cac xu
huéng phat trién khac nhau trong cac nghlen
ctru tinh toan song Do vay, moi mot mo hinh
déu cé nhitng uu va nhuge diém riéng. Cho dén
nay, c6 thé phan chia cac md hinh thanh 2 loai
la ‘cac mod hinh trung binh pha (phase-averaged
models)’ va ‘cd&c md hinh xét theo pha thuc
(phase- resolving models)’.

Cac mo hinh xtr ly theo pha tinh toan cac
dac trung song chi tiét trong mién thoi gian
bang céch giai phuong trinh bao toan khoi
luong va dong lugng. Cac mo hinh dugc phat
trién theo phuong phap nay thuong goi 1a md

hinh Boussinesq va c6 thé ké dén cac tac gia
nhu Peregrine (1967), Madsen va nnk., (1991),
Wei va nnk., (1995), Veeramony va Svendsen
(2000) [1-4]. Mot 6 co quan nghién ctru da
phét trién thanh cac phan mém chuyen dung
nhu DHI [5],... Tuy nhién, cac m0 hinh loai
nay yéu cau 50 luong tinh toan rat l6n va
thuong chi p dung vai quy mé khdng gian nho
trong Vl‘mg nudc noéng.

Cac mé hinh trung binh pha bo qua nhiing
bién dol cua song trong pha song, chi xét den
bién d6i trung binh caa song trong mién tan sb
dua trén quan hé can bang nang luong hoac can
bang tac dong. Loai md hinh nay dac biét thich
hop voi bién d6i huéng song trén quy mod
khong gian 16n do glam kho khan Ve mat tinh
toan. Loai md hinh nay cé thé ké dén nhu
SWAN model [6], STWAVE model [7] va
WABED model [8] da duoc ap dung phé bién
& ca ving nudc sau va nudc ndng. Panchang va
Demirbilek (1998) [9] chi ra la c&c loai mo
hinh du bao song ap dung trong vung ven bo s
dung phuong trinh can bang nang lugng hay

141


http://dx.doi.org/10.15625/1859-3097/14/2/4475
mailto:vuconghuu80@gmail.com

Vii Cong Hitu, L& Xuan Hoan

can bang tic dong khdng truc tiép mo ta duoc
hiéu ung nhiéu xa va phan xa. Tuy vay, cac qua
trinh nay dugc bo sung bang phuwong phap gan
dang [10]. Cac phuong phdp khac nhau duoc
nghién ciru dé xét dén hiéu ung khic xa va
phan xa trong cac mé hinh trung binh pha co
thé ké dén cac tac gla nhu Rivero va nnk.,
(1997), Holthuijsen va nnk., (2004). i

Nghién ctru nay sur dung md hinh EBED dé
tinh toan cac dac trung truong song ven bo khu
vuc hai bén Cira Dai cua tinh Quang Nam.
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{(CC cos’ 05, )

CO SO KHOA HQC CUA MO HINH
EBED

Trong nghién ctu nay, st dung mé hinh
EBED tinh lan truyén séng caa Mase (2001).
Mo hinh nay dugc phét trién dya trén phuong
trinh can bang nang luong phd séng ngiu nhién
da hudng, co tinh dén cac higu ung, khic xa,
nhiéu xa va thanh phan tiéu tan ning luong do
song v& [11]. Phuong trinh ¢6 dang:

1 K
3G cos® GSW}—FCQ (S-Ssa) (D)

ctia qua trinh nhiéu xa, khdc xa va tiéu ton ning
luong; Seap 12 Mat @6 pho séng 6n dinh.

V6i vy, vy VA Vg 12 van toc lan truyén theo
hudng toa d6 tuwong ung:

sin 6?@—0050@]} 2
0X %y

TINH TOAN TRUONG SONG KHU VUC
CUA PAI TINH QUANG NAM

Pac tru’ng truomg song nudc sau. Mac du
khong co 50 lieu thuc do vé truong song cua
khu vuc bién 1an can nhung cé thé thay ché do
song noi day bi chi phdi boi 2 mua gi6 1a bong
Bic va Pong Nam. Dir liéu tai phan tich song
ngoai nudc sau (http://plover.pm-
el.noaa. gov/Java/ncBrowse/data) cho thiy
truong song chu yéu la Pong Bic va bong
Nam, song Tay Nam thuorng c6 bién do nho.
Hinh duéi day cho thdy ré ché do song nudc
sau viing bién Quang Nam - ba Néng.

Thoi ky gié mua bong Bic: Huéng song
chu yéu 1a NE - E; do cao song trung binh Hg =
2-3m; chu ky song trung binh T=8-10s.

Tho1 ky gi6 mua Tay Nam: Huéng séng cha
yéu'S - SW; do cao song hiru hiéu trung binh Hq
=1-2m;chu ky song trung binh T=6-8s.

Thang 4 va thang 9 la hai thang chuyén tiép
c6 do cao va huong khéng 6n dinh.

Thang 12 va thang 1 1a hai thang cac dac
tmng gi6 va song c6 cuong do manh va huéng
6n dinh nhat.



Céc huéng séng chu yéu tir ngoai khoi vao
viing bo tire 14 cac hudng tir bac dén dong nam,
chiém dén 85%. Tan suat séng tir cac hudng
dong bic va dong nam can bang nhau (khoang
43% tu hudéng dong nam, 42% tir hudng dong
bic). Tuy nhién, d6 cao s6ng Ién hon 1 m chu
yéu tir cac huéng dong bic, cac hudng thudc

Ddc trung truong séng khu viuc Cua Pai...

déng nam, do cao séng chu yéu nhé hon 1 m.
Nhu vay, ton tai sy bt d6i xtng vé do cao song
giita hai hudng chinh 1a déng bac va dong nam.

Diém nudc sdu dugc xét & ddy nam khé xa
bo, do vay ton tai cac song cd hudng tir bo ra.
Tan suat cac séng Ion hon 0,5 m co huéng tir
bo ra chiém dén 7,7%.
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Hinh 1. Hoa song nudc sau khu vuc bién Hoi An va d6 sau cuaa khu vuc

Thiét 1ap md hinh truyén séng. Mién quan
tam 1a khu vuc bién ven bo xung quanh Cua
DPai, Quang Nam. Tuy nhién, mién tinh duoc
m& rong vé ca hai phia bic va nam cia Cua
Pai, Quang Nam nham muc dich giam sai s6
cua bai toan ¢ cac bién va danh gia anh huong
cua cac dao phia dong nam (dao Cu Lao Cham
va céc dao nho xung quanh).

Do sau cua mién tinh toan duoc chiét xuat
tir dia hinh ngoai khoi va viing ven bo cho toan
dai bo bién Quang Nam - Pa Nang, duoc thyuc
hién lay theo nhiing hai d6 & céc ty 1é kha nhau
nhu: 1:2.500.000, 1:1.000.000, 1:500.000,
1:400.000, 1:200.000, 1:100.000 va 1:25.000

do B tu 1énh Hai Quan xuit ban. Cac s liéu
dugc quy chuan vé clng cao d6 muc nuéc
trung binh, s hoa va luu trén céc file mién lya
chon. S4 liéu dia hinh do dac trong cac dé tai,
Cira Pai - Quang Nam vung ven bo Cia bai,
dia hinh do cua Cua Dbai - Quang Nam trong
dot khao sat tir ngay 4/6/2016 dén ngay
9/6/2016 do Vién Khoa hoc Thay loi tién hanh
do trong khuon kh cua dy 4n DTM xay dung
cong vién Son Tra.

Sb ligu song 6 gio mot lan dugc lay tir
Trung tdm Qudc gia Dy bao mdi trudng
‘NCEP/NCAR’ cho toan Bién Bong.
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Hinh 2. Pham vi va do sau mién tinh

Kiém nghiém md hinh séng. M6 hinh duoc
kiém chang vai bo dit liéu thi nghiém mé hinh
vat ly cua Coastal and Hydraulics Laboratory’s

Facility (LSTF). Két qua kiém nghiém mé hinh
cho thay su phu hgp khé tét gitra do cao song
tinh toan va thuc do.
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Hinh 3. So sanh d¢ cao s6ng tinh toan va thuc do tai mat cit Y26 cua thi nghiém

~ Trong nghién ctru nay, mo hinh da duoc
kicm chirng véi so ligu do dac trong thyc te tai
bdi bién Nha Trang cho 2 mua dac trung. Két
qua dugc trinh bay trong ndi dung bai bao [12].
~Tai khu vuc nghién ctru, md hinh duoc
kiém ching vai so liéu do song ven bo cua du
an xay dung cong vién Dai duong Son Tra.
So liéu song tai bién duoc trich xuat tir két
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qua md hinh WAVEWATH 3 véi 6p 12 6 h. Do
vay, kho c6 thé dugc khép ve pha gita tinh
toan va thuc do cho ting gio do dac. Day cling
12 1y do dan dén ton tai cAc sai s6 tai cac gid tri
do cao song I6n. Tuy nhién, vé mit dinh lugng
the hi¢n qua chi so6 Nash dat 0,84 (gia tri 0,75 la
dat yéu cau).



Dac trung truong song khu vuc Cua Pai...
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Hinh 4. Vi tri do song (wave) tai Vi tri gan cong vién Son Tra
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Hinh 5. Két qua so sanh do cao song tinh toan va thuc do (tir ngay 4/6/2016 dén 9/6/2016)

Pic trung trudng song khu vuc bién ven b
Quang Nam. Sau khi kieém nghi¢m mo hinh,
da tién hanh tinh toan treong song khu vuc bién
ven bo Quang Nam vai chudi thoi gian tir 2002

dnh huong cia ban dao Son Tra va ddo Cu Lao
Tram thi séng vung ven bo ¢6 hudng bién doi
phirc tap hon. Khu vyc hai bén Cira Dai, do c6
su chan cua dao Cu Lao Tram nén d¢ cao song

dén 2016. Két qua cho thay, mic du truong

khé nhé so véi khu vuc xa hon & 2 bén.

song ngoai khoi c¢6 huéng dong bac nhung do
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Hinh 6. Phan bé truong song trong gié mua dong béc va gié mua tay nam
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Dé danh gia duoc sy bién d6i cua song doc
theo phuong doc bo, hinh duéi ddy minh hoa
cac vi tri trich so li¢u song tinh toan.

Thoi ky gi6 mua Dong Bac trong khu vuc
duoc xac dinh tr thang 9 cho dén thang 3 nim
sau. Thoi ky gio mua Tay Nam la cac thang 5
cho deén hét thang 8. Keét qua so sanh d6 cao
song tai cac vi tri doc bo cho thay cung quy lat
bien doi theo mua, su khac nhau ve d6 cao song
khong dang ké trén cung duong dang sau. Chi
riéng 2 diém sat cua song P6 va P7 do cao séng
nho hon rd nét. Vao cic thang mua he, do cao
s6ng hau nhu nhé hon 1 m.

N15257,

7 FE108:3388F108°39 b £ 108

N15254

Hinh 7. Vi tri doc duong dang sau
dé trich két qua séng
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Hinh 9. Phan b do cao song tai cac diém P1 dén P6 cua cac thang trong nim

Tuy nhién, vé huéng song lai c6 su khac
biét r6 rang gitra cac diem. Cu thé, cac hinh
dudi day cho thay rd su khac biét vé hudng
song va d¢ cao song trong cac mua.

Cac hinh minh hoa su bién doi vé huéng
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séng va do cao song & trén cho thay quy luat
bién doi co tinh chat theo mua rd nét. Quy
luat nay cho thay su bat d6i xang ve truong
séng ven bo trong cac mua gié Pong Bac va
Tay Nam.



Dac trung truong séng khu vuc Cua Pai...
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Hinh 10. Hoa song tai cac vi tri doc dudng dang sau 12 m
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Hoa séng tai vi tri P10 (Mua he)
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Hinh 10. Hoa séng tai cac vi tri doc duong dang sau 12 m (tiép)

KET LUAN

Mb hinh tinh song dwoc kiém nghiém voi
s6 lidu phong thi nghiém va thuc té cho két qua
tin cay. Tuy nhién, md hinh song ¢ day la mo
hinh song ding nén cac két qua chi tin cay vsi
nhirmg ving cé dia hinh ddy it bién doi. Cac két
qua nghién ctru nay cé thé dugc tham khao cho
cac nghién ctu tiép theo vé cac qua trinh thay
dong luc cua khu vuc nay.

Loi cdam on: NOI dung thuc hién cua bai bao
nay dugc tai tro boi treong Pai hoc Khoa hoc
Ty nhién, Pai hoc Québc gia Ha Noi thdng qua
dé tai ma sé TN.16-21. Nhom tac gia xin cam
on su tai tro nay.

TAI LIEU THAM KHAO

1. Peregrine, D. H., 1967. Long waves on a
beach. Journal of Fluid Mechanics, 27(4),
815-827.

2. Madsen, P. A., Murray, R., and Sgrensen,
0. R., 1991. A new form of the Boussinesq
equations with improved linear dispersion
characteristics. Coastal Engineering, 15(4),
371-388.

3. Wei, G,, Kirby, J. T., Grilli, S. T., and
Subramanya, R., 1995. A fully nonlinear
Boussinesq model for surface waves. Part
1. Highly nonlinear unsteady waves.
Journal of Fluid Mechanics, 294, 71-92.

4. Veeramony, J., and Svendsen, I. A., 2000.
The flow in surf-zone waves. Coastal
Engineering, 39(2-4), 93-122.

5. DHI manual, 2008. Mike 21 Boussinesq
wave module scientific documentation.

148

6. Booij, N. R. R. C.,, Ris, R. C., and
Holthuijsen, L. H., 1999. A
third-generation wave model for coastal
regions: 1. Model description and
validation.  Journal of  Geophysical
Research: Oceans, 104(C4), 7649-7666.

7. Smith, J. M., Resio, D. T., and Zundel, A.
K., 1999. STWAVE: Steady-state spectral
wave model. Report 1. User's Manual For
STWAVE Version 2.0 (No. CHL-99-1).
Army Engineer Waterways Experiment
Station Vicksburg MS Coastal and
Hydraulics Lab.

8. Lin, L., Demirbilek, Z., Mase, H., Zheng,
J., and Yamada, F., 2008. CMS-Wave: A
nearshore spectral wave processes model
for coastal inlets and navigation projects
(No. ERDC/CHL-TR-08-13). Engineer
Research  And  Development  Center
Vicksburg MS Coastal and Hydraulics Lab.

9. Panchang, V., and Demirbilek, Z., 1998.
Wave prediction models for coastal
engineering applications. Wave Phenomena
and Offshore Topics, 163-194.

10. Mase, H., Oki, K., Hedges, T. S., and Li, H.
J., 2005. Extended energy-balance-equation
wave model for multidirectional random
wave transformation. Ocean Engineering,
32(8-9), 961-985.

11. Nam, P. T., Larson, M., and Hanson, H.,
2009. A numerical model of nearshore
waves, currents, and sediment transport.
Coastal Engineering, 56(11-12), 1084-1096.

12. Vii Cong Hitu va nnk., 2015. Dic trung
truong song va dién bién duong be bai tim
khu vuc vinh Nha Trang. Tap chi Khoa



Ddc trung truong séng khu viuc Cua Pai...

hoc: Khoa hoc tw nhién va Cong nghé, Height and Angle at Incipient Breaking.
31(39). Journal of Waterway, Port, Coastal and
13. Larson, M., Le Xuan, H., and Hanson, H., Ocean Engineering, 136(2), 119-122.

2010. Direct Formula to Compute Wave

WAVE REGIME IN THE COASTAL AREA OF DAI RIVER MOUTH
AT QUANG NAM PROVINCE

Vu Cong Huu?, Le Xuan Hoan?

'WNU University of Science
?Institute of Mechanics, VAST

ABSTRACT: The calculations of wave characteristics have an important role in the study of
coastal processes. The coastal area of Dai river mouth (Cua Dai) at Quang Nam province has been
experiencing serious shoreline and beach changes that have effected on the socio-economic
activities and people's lives. This research has calculated the characteristics of wave field in Cua
Dai, Quang Nam by steady-spectrum wave model for the time period from 2002 to 2016 years. The
model was verified by experimental data in the wave tank, measured wave data in Nha Trang -
Khanh Hoa for 2 periods characteristic of summer and winter. At the coastal area of Quang Nam,
the model is verified with measured wave data series in the summer period. Therefore, the results of
the characteristics of wave field are great reliable and can be referred by other researches of this
coastal area.

Keywords: Wave regime, Dai river mouth, wave spectrum model (EBED).
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