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DANH GIA TIEM NANG NANG LUQONG SONG KHU VUC
BO' BIEN VIET NAM THEQ SO LIEU SONG DAI KY CUA NOAA

Nguyén Thanh Hoan'*, Nguyén Thj Hai Ly’, Nguyén Minh Ding’

Tom tat: Bai bao trinh bay két qua nghién ctru vé phan bé nang lirong séng doc bo bién Viét Nam cén ctrtheo co
s6 dir liéu séng moi nhat trich rat tirmo hinh song toan cau WaveWatch Il ctia Co quan quan ly Khi quyén va Bai
duong My NOAA. Sé ligu trich rit theo chudi thoi gian timeseries véi bude thoi gian mbi 3 gié trong thoi gian 35
n&m tirndm 1979 dén ndm 2014 bao gém céc théng s6 gié va séng (téc dé va chu ky gid, chiéu cao va chu ky séng
theo hudng). Dura trén co sé dir liéu vé song, nhém tac gid tinh toan, 1ap binh do, biéu dé, bang thong ké cac gia tri
trung binh va maximum phén bé chiéu cao séng, ndng lrong séng, timeseries dong néng luong séng va hoa séng
theo tirng thang, timg mua va cho toan nam. Tirdd déanh gia duoc chitiét vé tiém ndng ning luong séng tai 6 viing
bién dién hinh thuc bo bién Viét Nam tirMdng Céi dén Ha Tién.

Tir khéa: Nang lirong séng; dong néng long séng; séng viing bién Béng; théng lwong néng lvong séng; tiém
nang nang lugng song.

Summary: This paper presents a new investiation on the potential of the wave energy flux distribution in the East
Sea and along the coast of Vietnam based on the latest wave database obtained from the global NOAA (National
Oceanic and Atmospheric Administration) wave model. The NOAA hindcast data was extracted for wind (speed
and direction) and wave parameters (wave height, wave period, wave direction) for 35 years from January 1979
to December 2014, every 3-hour a data set. Based on this newly available and highly reliable wave data, a
statistical analysis was made to derive the wave energy flux for the whole East Sea. The results are presented in
the forms of maps showing spatial variation, the plots and tables for the averaged and maximum values of wave
height, the wave energy, the time series of wave parameters and wave energy flux for each months, each
seasons and all year. Based on this, an assessment of the potential of wave energy flux was made for 6
representative regions along the coast of Vietnam, from Mong Cai to Ha Tien.
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(® 1.patvinad

Khaithac st dung ngudn nang lrong tai tao sach hién dang tré thanh mét gidi phap quan trong trong viéc
dam bao an ninh néng lwvong, bao vé méi trwerng va da dang hda nguén néng lweng trén Thé gisi cling nhw & Viét
Nam. Tiém nang khai thac nang lwong tai tao tai Viét Nam kha da dang gdm néng lwong gid, mat trév, thay dién,
dai dwong (séng va triéu), sinh khéi, khi sinh hoc,... trong dé nang lwong vé séng méi chi dwoc tiép can nghién
ctru bude dau va (ng dung thir nghiém tai Viét Nam. Cac nghién ctru bai ban & nwéc ta vé dang nang lwong nay
m&i chi dwoc thwe hién & mot sé it dé tai vai co sé div liéu song xuét phat hodc 1a da cl, hodc mai chi dwoc xem
xét trong mét khodng thoi gian ngén (1 ndm) [1] nén két qua tinh todn van con cé nhirng han ché.

Théng sé séng nwée sau sir dung cho céc dé tai nghién clru, dw an xay dwng cdng trinh ven bér & nuwédc ta
thuwong duoc lay theo mé hinh song toan cau WaveWatch |11, Day la mé hinh séng thé hé thir ba dwoc xay dung
va phét trién bdi Trung tam dw bdo méi trwérng qudc gia My - NCEP (the National Centers for Enviromental
Prediction) thuéc Co quan quan Iy Khi quyén va Pai dwong My NOAA (the National Oceanic and Atmospheric
Administration). Truéc day, NOAA cong bd sb liéu séng lién tuc cho chudi thdi gian 1a 13 nam. T cudi ndm 2013,
dau nam 2014, NOAA co mé hinh séng mai phat trién, lwai chi tiét va co do phan gidi cao hon (0.5° thay cho
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1.25° truwdre day), cho két qua chinh xac hon vi phan anh tét hon anh huédng cla trwérng gié bién dbi, chudi sb liéu
dai hon (35 ndm) [2]. Tuy nhién, cac két qua nay hién chwa dwoc (rng dung nhiéu & Viét Nam, rat can co nhivng
nghién ctru chuyén sau dé khai thac sé liéu Ay.

Vi vay, nhom tac gia thue hién dé tai KHCN cap Trweong trong didm 134-2015/KHXD-TD [3] ctia Trwong
Pai hoc Xay dwng da di sau tim hiéu va khai thac cac sé liéu song méi tir mé hinh tinh séng ctia NOAA dé tir do xay
dwng co sé dir liéu va danh gia tiém nédng nang lwong song bién khu vure bidén Béng va doc béy bién Viét Nam. Day
la két qua tinh toan ttr chudi s6 liéu séng dai ky va cap nhat méi nhat nén két qua phan anh vé néng lwgng song sé
chinh xac hon, lam co sé cho cac nghién clru tiép theo vé (rng dung néng lvong séng vao khai thac thuc té.
@ 2. Phwong phap tinh toan dong nang lwgng séng

Doéng nang lwong séng hay théng lvong néng lweng séng 1a nang lweng séng truyén theo hwéng truyén
s6ng ngang qua mdt mét phéng thdng dirng vudng goc véi hwdng song. Theo cac tai liéu chuyén nganh nhw
CIRIA C683 - Rock Manual [4], CEM - Coastal Engineering Manual [5], dong néng lweng song déi vai song ngau
nhién dwgc xac dinh theo cong thire rdt gon va don gian sau:

P —_ —_— 2

By =EyCyo= %Eocgu =EL T HE,) trong khu vire nwéc sau (1)

P=EC,=1FECc =2LT.1? trong kh 5 N6 2
=ECy =3 S elle rong khu vuc nwée néng (2)

trong do, E la nang lwgng donvi; C,vaC,la tdc d6 clia nhom song khu vrc nwrdrc sau va nudc nong; Tc la chu ky
song va duoc xac dinh thdng qua T, chu ky séng dinh phd, Te= o Tp v&i o 1a hé s phu thudc vao dang phé, (s); H,,
va H_ 1a chiéu cao song co nghia khu virc nwéc sau va nwdc ndng, (m); p la trong lwgng riéng clia nwéc, (Ym’); g
la gia tbc trong trwong, (m/s’). Thir nguyén clia Pla [L.F/(T.L)], don vithweng ding cla P la kW/m.

Ttr co sé Iy thuyét trén, dong nang lwgng song dwoc tinh toan theo 4 bude (Hinh 1):

Bwérc 1: Bwérc 2: > Bwérc 3: Bwérc 4:

« WaveWatchlll: « Tinh P cho « Tinh gia tri + V@ binh d6
U U H T tirng thei diém trung binh theo phén bé cic gia
MWD (3h 1séligu thang, theo tri max, trung

trong 35 nam) mua, theo ndm binh cla Hs, P

~Hinh 1. Cac budc tinh toan thong luong nang luong séng ‘

Trong do, so liéu song dau vao tai budc 1 bao gom: van toc gio (U, ); hwéng gid (U,,,); chiéu cao song (H,);
chu ky dinh phé séng (T,); hwéng séng (MWD). Cac s liéu song trén duorc trich rut tir két qua clia mé hinh song
toan cdu Wave Watch Il cia NOAA[2] cho céc diém trong pham vi khu vire bién Béng (Hinh 2) vai buée théi gian
la 3 gier mot sb ligu, thai gian khaithac s6 liéula 35 ndm, tr ndm 1979 dén nam 2014.

Hinh 2. Lu6i céc diém tinh toan cta mé hinh Hinh 3. Hoa séng déac trung tai cac vang
WaveWatchlll (khu vuc bién Bong 1124 diém) bo bién Viét Nam
Cac sd liéu nay trwde khi dwa vao tinh toan dong nang lveng song tai budc 2 da dwoc xt ly, phan tich,
tdng hop thanh cac hoa tdc dé gid, hoa chiéu cao song, hoa chu ky séng theo tirng thang va cho ca ndm. Hinh 3
thé hién hoa song déc trwng tai 6 ving be bién Viét Nam tir Méng Cai dén Ha Tién. Tir sb liéu song d&u vao néu
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trén, bwéc 3 ap dung cdng thire (1) va (2) tinh toan dwoc dong néng lwong séng cho tirng diém cd sé liéu song
thudc khu vire tinh toan. Sau do, ding cach noi suy tuyén tinh dé vé dwoc binh dd phan bd chiéu cao séng, ndng
lweng soéng trung binh va maximum theo tirng thang, theo miia va theo ndm, vé biéu do bién dbi theo thoi gian
(timeseries) clia dong nang lvgng séng, hoa dong nang long song tai cac diém dac trung.
@ 3.Ning lwgng séng bién doc bérbién Viét Nam

Theo két qua tinh toan, nhin chung, dong nang lwong song doc by bién Viét Nam co sw phan b kha dbi
x(rng vé& hai phia bd bién Bac va Nam, 14y khu vie Sa Huynh (Quang Ngéi) 1am vi tri chuyén tiép. Dong néng
lwong séng dat gia tri Ié'n nhat tai Quang Ngéi va gidm dan vé hai phia B&c va Nam, dat gia tri nhé nhét tai khu v
vinh Béc B6 va vinh Thai Lan (Hinh 4).

Averaged wave energy flux per unit of wave-crest length (KW/m) from January to December Maximym wave energy flux per unit of wave-crest length (kW/m) from January to December
u T T T T . T T T T

;

w0 s 10 s 2s % w0 s 0 1510
Hinh 4. Dong ndng luong séng (P) trung binh (tréi) va maximum (phai) khu vure bién Pbng
Dac diém dong nang lwong séng tirng ving ber bién Viét Nam nhu sau:
3.1 Khu vure bién vinh Béc Bé, tir Quang Ninh dén Thanh Héa

Khu virc vinh Bac Bo tir Quang Ninh dén Thanh Hoéa do ndm trong Vinh Bac Bo va dwoc che chén béi dao
Hai Nam (Trung Quéc) nén cé ché do song, gié khéng qua phirc tap. Séng & day dwoc hinh thanh trong khu
nwéc kin véi da gio han ché déi véi cac song dén tir hwdng Béc Dong Bac dén Dong Dong Nam. Cac song dén
hwéng Déng Dong Nam dén Nam co da gié khéng han ché. Hoa dong nédng luong séng tai khu vue vinh Bc Bo
(Hinh 5) cho thay, dong nang lweng séng hwéng Dong Dang Bac va Nam Béng Nam |a cac hwéng trdi ctia khu
vire nay. Mua déng, dong nang lweng song troi theo hwéng Béng Dong Béc va mua hé, dong nang lwong song
troi theo hwérng Nam Béng Nam. Cép néng lwong song trung binh ndm I&n nhat dat (10 + 20) kW/m.

Wave energy flux and Direction Rose
104952 Records, 01-Jan-1979 to 31-Dec-2014
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Hinh 5. Hoa dong néng lurong song, Hinh 6. Bién déi theo thoi gian cla dong nang luong séng
Ving 1: tir Méng Cai dén Thanh Héa (35 nam), diém dai dién: 20°30'N, 107°00'E (vung 1)
Bién thién theo thdi gian clia dong ndng lvong séng khu vwre vinh Béc Bé (Hinh 8) cho thay: dong nang
lwgng song phd bién ndm trong khodng (12 + 18) kW/m, cac gia tri cuc bo xuét hién vao cac thoi diém co bao, gia
trj nang lwong song khi do co thé 1én dén (100 + 200) kW/m. Dong nang lwgng song I&n nhat trong nam vao
khoang thang 7 dén thang 10, triung véi thi diém thweng xuat hién cac con bao Ién db bd vao khu virc nay. Dong
nang lveng song trung binh miia déng, mia hé va ca nam twong déi gidng nhau, khoang (15 + 16) kW/m.
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3.2 Khu viee bién Bic Trung B, tirNghé An dén Quang Binh

Khu vuc bién Bac Trung Bo co dac diém dia hinh gan twong tw nhw khu vige vinh Bac B, nghta 1a co da
gid han ché déi v&i cac song tir Bac dén Dang Déng Béc nhwng khdng han ché dbi voi cac song huéng Béng
DPéng Nam dén Nam DBong Nam.

Wave energy flux and Direction Rose

105193 Recards, 01-Jan-1974 to 01-Jan-2015 200 Time series of calculated wave energy flux at (18.5N, 106.5E) - based on NOAA wave data
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Hinh 7. Hoa déng nang lugng séng, Hinh 8. Bién déi theo thoi gian cta dong néng luong séng
Ving 2: tir Nghé An dén Quéng Binh (35 nam), diém dai dign: 18°30'N, 106°30'E (ving 2)

Hoa dong nang long séng ctia khu vire (Hinh 7) phan bé trong (ing véi hoa séng véi hudng trdi la huwéng
Péng Béc trong mua déng va Doéng Bong Nam trong mua hé. Séng gid mua vao mua ddng co thé c¢é nang Ivong
song dat dén cap (60 + 80) kW/m, sdng mua hé nhé hon va néng lwgng séng cling nhd hon, khodng duwdi 20 kW/m.

Bién thién theo thoi gian clia dong néng lwong song khu vire bién Bac Trung Bo (Hinh 8) cho thay: dong
nédng lwong song & khu v nay co gia tri bién thién trong khoang rat rong va phan biét rat ré trong nhirng thang
muiia ddng (thang 9 dén thang 2) va cac thang miia hé (thang 4 dén thang 8). Bién thién nang lvong séng ndm
trong phd rong, didu kién thuwdng co thé rat nhé khodng 10 kW/m, nhwng cing co IGc lai rat Ién khoang 80 kW/m,
trung binh khodng 25 kW/m, trong diéu kién b&o néng lwong séng co thé [én dén (150 + 200) kW/m. Mua déng,
gia tri trung binh dong nang lwvong séng khoang 28 kW/m, mla hé chi khoang 5kW/m.

3.3 Khu viee bién Trung Trung Bé, tir Quang Tri dén Quang Nam

Bién Trung Trung Bd la cé duwdng bd bién phat trién theo hwdng Tay Béc - Béng Nam, vuéng goc voi
hwéng Déng Bac 1a huéng gié chi dao trong miia déng. Phan bd déng nang luong séng (Hinh 9) trong tw nhw
phan bd chiéu cao song vé&i hwéng chi dao 1a hwéng Déng Bong Bac trong mua déng va Béng Nam trong mua
he, cac huong khac co tan suét khong dang ké. Dong nang Ikong song gio mia Ion nhat trong mita déng & khu
vrc nay co thé dat cap (100 + 150) kW/m nhung mUa hé lai khéng dang k&, nhd hon 20 kW/m.

Bién thién theo th&i gian ctia dong nang lwong song khu viee bién Trung Trung Bo (Hinh 10) cho thay:
dong néng lwong séng & khu virc nay Ién hon rat nhidu so véi cac khu vwe 1 va 2. Gia tri dong nang luwong séng
ciing bién thién trong khoang rat réng va phan biét rat rd trong nhirng thang miia ddng (thang 9 dén thang 2) va
cac thang mua hé (thang 4 dén thang 8). Bién thién nang lwong séng ndm trong phd rong, diéu kién thwdng co
thé rit nhd khoang 10 kW/m, nhwng ciing co luc lai rat Ién khoang 120 kW/m, trung binh khodng 38 kW/m, diéu
kién bao ndng lwong song co thé vwot qua gia tri 200 kW/m. Gia tri trung binh dong nédng lwong séng mua déng
khoang 35 kW/m, mua hé chikhoang 5 kW/m.

Wave energy flux and Direction Rose Time series of calculated wave energy flux at (16.5N, 108.5E) - based on NOAA wave data
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Hinh 9. Hoa dong néng luong song, Hinh 10. Bién dbi theo thoi gian cta dong néng Irgng song
Viing 3: tir Quang Trj dén Quéng Nam (35 ndm), diém dai dién: 16°30'N, 108°30°E (vung 3)
o
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3.4 Khu vwee bién Nam Trung B9, tir Quang Ngéai dén Ninh Thudn

Bé& bién Nam Trung Bo 14 khu vire c6 duérng bo theo hudng Bac - Nam, tiép xuc trwe dién vai bién Dang.
Phan bd dong néng Ivgng séng (Hinh 11) twong déng véi phan bd chidu cao séng, trong do hwdng trdi 1a hwdng
Péng Béc va Bong Béng Bac trong mua déng, huwang Nam trong mia hé. Nang lweng song trung binh 16n nhat
trong mua déng dat cap (100 + 150) kW/m, mua hé lai khéng dang k&, nhd hon 20 kW/m.

Wave energy flux and Direction Rose

405192 Recarcs, D1SIanc1078 b 01xlan-2015 Time series of calculated wave energy flux at (12.5N, 109.5E) - based on NOAA wave data
T T

N
! 60% Mg

& 40%

g

20%

wave energy flux
kWim

I Above 250.C

Hisg ac®
S

[ 200.00 - 250
[ 1s0.00- 200
[ 100.00- 150
[ &0.00- 100
[ 60.00- 80
B 40.00- 60
Bl 2000- 40
Hl o00- 20

wave energy flux (kW/m)
8

- WU WA
01/01/79

3112/84 31/12/08 0101115

Time

Hinh 11. Hoa dong néng lirong séng,

Hinh 12. Bién d6i theo théi gian cla dong nang luong séng
Ving 4: tir Quéng Ngéi dén Ninh Thuén

(35 nam), diém dai dién: 12°30'N, 109°30°E (ving 4)

Bién thién theo thai gian ctia dong nang long song khu vire bién Nam Trung Bo (Hinh 12) cho thay: dong
nang Irong séng & khu vuc nay twong dwong véi khu vire 3. Dong nang lwong song ndi trdi trong nhivng thang
mua dong (thang 10 dén thang 3) va khang dang ké trong cac thang mia hé (thang 4 dén thang 8). Gia tri ndng
lweng song trong diéu kién thwdng trung binh dat khodng 80 kW/m, nhwng cac gia tri ndng Iwong séng trén mirc
120 kW/m ciing chiém ty |& I&n, diéu kién bdo naéng lweng séng vuwot qua gia tri 200 kW/m. Mua déng gia tri trung
binh dong nang lvgng séng dat khoang 40 kW/m, miia hé khoang 30 kW/m.

3.5 Khu vire bién Nam B6, tir Binh Thuan dén Ca Mau

Khu vuc nay co dwéng be bién theo hwéng Béng Béac - Tay Nam. Phan bd néng lwgng song (Hinh 13)
tuong tw nhw phan bd chidu cao va chu ky séng, tréi theo huéng Déng Béng Béc trong mila déng va Nam Tay Nam
trong mua hé. Dong ndng lwong séng mua dong dat gia tr I&n nhét trong khoang (80 + 100) kW/m, mua hé lai
khong dang k&, dwéi 20 kW/m.

Wave energy flux and Direction Rose
104952 Records, 01-Jan-1879 to 31-Dec-2014

Time series of calculated wave energy flux at (10N, 107.5E) - based on NOAA wave data
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Hinh 14. Bién d6i theo théi gian cla dong nang luong séng
(35 ném), diém dai dién: 10°00'N, 107°30°E (ving 5)
Bién thién dong néng Iwong song tai khu vie (Hinh 14) cho thay ndng long song trdi hon trong mia déng
va gidm trong muia hé. Nang liong séng trung binh trong didu kién thuéng dat khoang 30 kW/m, diéu kién bao co
thé 1&n t&i 180 kW/m. Dong nang lwong song trung binh mua déng vao khoang 32 kW/m, mua hé khoang 18 kW/m.
3.6 Khu vire bién giap vinh Thai Lan, tir Ca Mau dén Kién Giang

Hinh 13. Hoa dong néng lwong séng,
Ving 5: tte Binh Thudn dén mii Ca Mau

Pay la viing vinh kin, ché do song va gio déu khdng qua phire tap. Dong nang luwgng song (Hinh 15) va bién
thién nang luvong song theo thai gian (Hinh 16) cho thdy, ndng lwong song tai khu vie rat nho, khéng dang ké, trung
binh chi khoang (2 + 5) kW/m va thoi gian co thé khai thac ndng lwong nay trong nam cling rét it, chi khoang 1 dén 2
thang miia hé. Vi vay, khai thac bi&n & khia canh nang lwong & khu vuc ndy sé kho khan.
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‘Wave energy flux and Direction Rose
105193 Records, 01-Jan-1979 to 01-Jan-2015

200 Time series of calculated wave energy flux at (9N, 104.5E) - based on NOAA wave data
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Hinh 15. Hoa dong nang luong song, Hinh 16. Bién déi theo thdi gian cta dong nang luong song
Viing 6: tir Ca Mau dén Kién Giang (35 nam), diém dai dién: 09°00'N, 104°30'E (viing 6)

@ 4. Kétluan va Kién nghj

- Nang lwong séng khu vire bién Béng doc bé bién Viét Nam co sw phan bd kha déi xtrng vé hai phia bo
bién Bac va Nam véi khu vire Sa Huynh (Quang Ngai) 14 vi tri chuyén tiép, nghta la dong nang lwong séng dat gia
tri I&n nhét tai Quang Ngai va gidm dan vé hai phia Bac va Nam, dat gia tri nhd nhét tai khu vwe vinh Béc Bo va
vinh Thai Lan. Dong nang lwgng séng khu vire vinh Bac B dat gia tri trung binh khodng (10 + 20) kW/m, I&n nhéat
khoang (35 + 50) kW/m. Khu vwe vinh Thai Lan trung binh chi dat (2 + 5) kW/m, I&n nhét ciing chi dat 20kW/m
trong bao. Khu vire Trung Trung Bé cé néng long séng trung binh khoang 30 kW/m, I&'n nhét dat khoang 250
kW/m trong bao.

- Néu so sanh vai cac khu virc khai thac hiéu qua tidm néng nang lwong song bién trén Thé giai (My,
Canada, chau Au, Australia) c6 nang lwong song trén 25kW/m thi khu virc o tiém niang khai thac dong néang
lwong séng nhiéu nhat sat by bién nwére ta chi co ving Trung Trung Bo tir Da Nang dén Phan Thiét va tai cac dao,
quan dao & cach xa bo. Khu vre be bién Béc Bo, Bac Trung B, Nam Bo va vinh Thai Lan cé nang lwgng séng
trung binh kha nhé, néu khai thac sé cin phai dwa cac thiét bi ra xa bé méi dat dwoc hidu qua st dung.

- Cac két qua nghién ctru vé trwdng néng lvong song khu viee ber bién Viét Nam néu trén |a cac két qua
mai nhat, co tinh cap nhat va cé d6 tin cay do st dung ngudn sé liéu séng, gid dai ky (35 ndm, tir 1979 dén 2014)
ctia co' quan quan ly Khi quyén va Dai dwong My - NOAA. Cac binh d, biéu db dang timeseries, hoa nang lwvong
song cho tirng ving bé bién Viét Nam 1a cac co sé& di liéu tin cay dé ap dung cho nganh néng lwong seng, mot
dang nang lwong tai tao dang con méimé & Vit Nam./.
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