NGHIEN CUU XAC BINH N_ANG LUGONG SONG VEN BO CHO
DAI VEN BIEN MIEN TRUNG VIET NAM

Tran Thanh Tung'
Lé Pirc Diing

Tém tat: Bai bdo trinh bay két qua nghién civu tinh todn ndng lwong séng twong dwong cho ddi
ven bién mién Trung Viét Nam bang mé hinh sé tri. Cdc két qua nghién civu nay la san pham cia dé
tai nghién cieu tiém nang cap Nha nude “Nghién cieu dp dung gidi phap Nudi Bai Nhan Tao cho
cac doan bo bién bi x6i 16 & khu vue mién Trung Viét Nam”, ma s6 KC.08.TN03/11-15 , nham xdc
dinh cac khu vuee ¢6 tiem nang nudi bdi o dai ven bién mién Trung, phuc vu phat trién kinh té xd hoi

va phong tranh thién tai.
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I. MO DAU

V6i duong bo bién dai trén 3.260m véi gan
3000 hon dao 16n nho, nudc ta c6 loi thé va tiém
nang to 1on dé phat trién kinh té bién. Bén canh
d6, bd bién nudc ta c6 rat nhiéu danh lam thing
canh dep v6i nhimg bai cat dai, 1a diéu kién 1y
tudng cho du lich va an dudng nghi mat. Tuy
nhién, bén canh nhiing tiém ning to 16n ma
thién nhién ban ting d6, hang ndm vung ven
bién nudc ta, dac biét 1a dai by bién Mién Trung
ludn phai htng chiu nhiéu thién tai nhu béo, ap
thip nhiét doi, gié mua, tridu cuong, nudc
dang..., dac biét 1a dién bién x6i 10 phirc tap giy
mat dat va thi¢t hai vé kinh té - xa hoi tai cac
ving ven bién. Khu vuc mién Trung véi dia
hinh séng ngdn va dbc, ving bién thoang it dao
che chin nén bi chiu tac dong truc tiép cua song
va song cling 1a nguyén nhan chinh tao ra dong
chay ven bo va dién bién bun cat. Do d6 van dé
nghién ciru va xay dung duoc birc tranh tong thé
vé truong niang luong song ven bo khu vuc
mién Trung c6 y nghia quan trong lam co s
khoa hoc dé dwa ra cac phuong an nudi bdi nhan
tao hop 1y cho cac doan bo bién x6i 16. Dé tinh
todn truong nang lugng séng ven bo ¢ khu vuc
mién Trung, nhom tac gia da thu thap, chinh Iy
va phan tich sé liéu quan tric séng, gié nhiéu
nim tai tram Cén Co (1990-2009) va két hop
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v6i st dung md hinh toan lan truyén song
Mike21 dé dua ra ban d6 ning luong song cho
khu vire ven bo mién Trung.

II. NGHIEN CUU VE NANG LUOQONG
SONG TAI vIET NAM

Ning luong séng bién da dugce nghién ciru
va ung dung trén thé gidi tir nhitng nam 1940,
tuy nhién tai Viét Nam ning luong song bién
moi chi dugc nghién ctru va ung dung tor nam
2000 tré lai day. Cac nghién ctru ndy cha yéu
tap trung vao nghién ctru tiém ning ning luong
song ¢ vung nudc sau va kha nang khai théac
ning luong séong phuc vu phat trién kinh té xa
hoi. Co thé liét ké mot s6 nghién ciru tiéu biéu
nhu:

e Nguyén Hiru Nhdt "Nghién ciru sic dung
nang lwong song bién lam nguon chiéu sing
phao tin hiéu hoat dong ngoai khoi bién Viét
Nam". Bdo cdo tong két dé tai cap Bé, Vién
Cong nghé GTVT, B6 GTVT, Ha N¢i 2002,

e D6 Ngoc Quynh "Pdnh gid tiém ndng ndng
lirong bién Viét Nam". Bdo cdo tong két dé tai
ccfp Vien Khoa hoc va Cong nghé Viét Nam
2002-2003;

e Nguyén Manh Himg, Dwong Céng Pién
"Khai thdc ndng lieong séng trén thé gidi va so
bé danh gid tiém ndng nguon nang lwong nay ¢
Viet Nam". T uyén tdp bdao cao hoi nghi khoa
hoc toan quéc, Ha Long 2007,

e Nguyén Manh Himg, Dwong Céng Pién va
nnk. "Nang lwong séng bién khu viee bién Pong
va vung bién Viét Nam". Vién Khoa hoc va



Cong nghé Viét Nam, Ha Noi, 2009.

Tuy nhién cc cong trinh nghién ciru vé nang
luong séng bién ¢ nude ta cho téi nay méi chua
yéu tap trung vao xac dinh nhitng khu vuc c6
nang luong song 16n dé danh gia tiém nang khai
thac ngudn ning luong nay phuc vu phat trién
kinh té - x4 hoi. Pham vi nghién ctru ning luong
song chu yéu 1a khu vuc ngoai khoi. Bén canh
nhimg van dé d6 ning luong séng con 1a nguyén
nhan chinh giy ra dong chay ven bo va van
chuyén bun cat nhung cho dén nay cac nghién
ctru vé niang lugng séng dé phuc vu cho tinh
toan dong chay ven bd va van chuyén bun cat
con han ché. Do d6 viéc nghién ctru ning luong
song 13 van dé quan trong va can thiét dic biét
1a khu vuc giai bo bién mién Trung, noi chiu tac
dong truc tiép cua song, dién bién x6i 16 bo bién
do song la thuong xuyén va phuec tap.

III. CAC PAC TRUNG SONG G DAI
VEN BIEN MIEN TRUNG

Doc ven bién mién Trung tir Ha Tinh dén
Binh Thuan déu c6 cac bd bién thoang, bai bién
cat thd va doc do d6 véi ving bo dang nay song
phai 16n hon mot gia tri nao d6 méi c6 thé gay
van chuyén cat va bién ddi dia hinh day mot
cach dang ké. D4i v6i ving bd bién nay, theo
cac tinh todn so bd chi nhiing con song dugc
quan tric tai tram Con C6 c6 dd cao lén hon
0,5m khi lan truyén vao khu vuc ven bo mai co
kha ning gy van chuyén bun cat mot cach dang
ké. Boi vay, khi tinh toan soéng phuc vu van
chuyén bun cat thi cac con séng c¢6 do cao nho
hon 0,5m c6 thé bo qua. Két qua nghién ctru
thyc nghiém tir trude t6i nay trén thé gidi thay
rang luong bun cat van chuyén doc bo ty 18
thudn véi truong nang lugng séng ven bo. Vi
vay, thay vi tinh dén tat ca cac song co do cao
16n hon 0,5m theo mdt hudng nao do, co thé

dung mot séng c6 ning luong bang nang luong
trung binh ctia tat ca cac song c6 do cao 16n hon
0,5m véi thoi gian tac dung cua song nay bang
téng thoi gian tac dung clia tat ca cac song c6 do
cao 16n hon 0,5m. Piéu dé c6 nghia 1a ddi véi
mdi hudng song, ta c6 mot do cao song co ning
luong twong duwong H, duogc tinh nhu sau:
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Trong d6: n; la tan sudt xudt hién song nam
trong khoang do cao H; theo huong k.

(1)

t la thoi gian xudt hién song H, trong 1

thang thir k dwoc tinh nhu sau:
n
i=1 )

Trong d6: N la tong sé ngdy trong thoi gian
1 thang.

Tir s6 liéu song quan tric tai tram Con C6 [3]
trong 20 nam (1990-2009) voi ché do quan tric
1a 3 p/ngay (7 gio; 13 gio; 19 gio). Cac gid tri
nang lugng séng twong duong dugc thong ké va
tinh todn cho timg hudng va trung binh theo ting
thang. Trong nghién clru nay nang lugng song
tuong duong dugc tinh toan cho 8 hudng song
chinh va 12 thang trong nam. Sau do6 tir s6 liéu
song tuong duong trung binh theo tung thang
tinh toan dugc nang luong séng trung binh nam.
Pé dic trung cho ning luong song mua Pong va
nang luong song mua He trong bai bao nay trinh
bay két qua tinh toan ning lugng song tuong
duong trong thang 1 (ddc trung cho mua Pong)
va thang 7 (ddc trung cho mua He) két qua dugc
trinh bay tai cac Bang 1, 2 va 3:

Badng 1: Nang luwong song twong duwong thang 1(1990-2009)

Hudng song N NE E SE S SwW w NwW
Chiéu cao séng H(m) 133 | 1.57 | 1.06 1.09 1 1.17 1 1.6
Chu ky song T(s) 45 | 4.8 4.0 4.0 3.9 42 39 | 49
ti(ngdy) 55 | 8.1 2.1 1.5 0.1 0.3 04 | 78
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Bdng 2: Nang luwong song twong dwong thang 7 (1990-2009)

Hudéng song N NE E SE S SW W NW
Chiéu cao séng H(m) 1 1.1 1.1 1.1 1 1.2 1.2 1

Chu ky song T(s) 3.9 4.0 4.0 4.0 3.9 4.2 4.2 3.9
tu(ngay) 0.2 1.9 0.7 4.7 0.8 13 0.7 0.5

Bang 3: Nang luong song twong dwong nam (1990-2009)

Hudéng song N NE E SE S SW W NW
Chiéu cao song H(m) 1.5 1.6 1.1 1.1 1.1 1.1 1.1 1.4
Chu ky song T(s) 4.7 4.9 4.0 4.0 4.0 4.0 4.0 4.6
tu(ngay) 319 | 745 24 40.8 3 47.4 32 | 574

Ngoai ra trong qua trinh tinh toan trudng ning lugng song turong dwong nim thi yéu té gié ciing
g6p phan 16n 1am ting chiéu cao song trong qué trinh tinh toan, do d6 trong qua trinh tinh toan ning
luong gio trong dwong ciing dugc dua vao lam diéu kién bién tinh toan. Két qua tinh toan thong ké
nang lugng gi6 tuong duong dugc trinh bay trong bang 4.

Bang 4: Nang lwong gio twong dwong nam (1990-2009)

Huéng gio N NE E SE S SW W | NW
Van téc gio(m) 6.1 5.1 42 | 41 3.5 5.1 4.2 5.1
t(ngay) 576 | 43.1 | 395 | 498 | 18 564 | 105 | 43

IV. THIET LAP MO HINH SONG VEN
BO DAI VEN BIEN MIEN TRUNG

4.1 Tong quan vé md hinh tinh séng

Hién nay vi¢c tinh todn truong song va dong
chay ven bo bang cac md hinh sé tri da duogc sir
dung rong rdi ¢ nhiéu nudc thé giéi, nhu mo
hinh Delf3D, POM, Mike 21.., cdc m6 hinh nay
6 wu diém 1a co thé tinh toan duoc truong song
va dong chdy trén ca mdt khu vuc; thoi gian tinh
toan nhanh; két qua tinh toan voi sai s cho
phép chap nhan duoc. Trong nghién ciru ndy voi
muc dich mo phong va tinh toan trudng song va
dong chay ven bd khu vuyc mién Trung, nhom
tac gia da lya chon phan mém Mike21 dé tinh
toan do day phan mém tich hop da tinh ning; da
va dang duoc s dung rong rai & Viét Nam va
trén thé gidi véi dg tin cdy cao; giao dién mo
hinh than thién, dé sir dung.

Mo dun duoc sir dung dé tinh toan lan truyén
song trong phan mém Mike 21 1a Mike 21SW,
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day 12 mo dun tinh phd séng gié dua trén ludi
tinh toan phi cu tric. Mo dun nay cé thé tinh
toan sy phat trién, suy giam va truyén song tao
ra boi gio va song lung ¢ ngoai khoi va khu vuc
ven bo. Pong luc hoc cta song trong luc duoc
md phoéng dua trén phuong trinh mat do tac
dong song. Phd mat do tac dong song thay ddi
theo khong gian va thoi gian 1a mgt ham cua hai
tham sd pha song. Hai tham s séng 1a vector
song k va hudng song 6.

Tinh toan lan truyén song trong mé dun Mike
21 SW [2] c6 xét toi cac hién tugng sau:

- Song phat trién boi sy tac dong ciia gio;

- Tuong tac song 1a phi tuyén;

- Tiéu tan song do séng bac dau; do ma sat
day; va do hién tugng song vo;

- Khtic xa va hi¢u ing nudc nong do su thay
doi do sau;

- Tuong tac song - dong chay;

- Anh hudng cta thay doi d6 su theo thoi gian.
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4.2 Thiét 1ap mién tinh lw6i tinh

Khu vyc tinh todn trong nghién ctu dugc
gidi han tir Ha Tinh dén Binh Thuén véi gi6i
han diém dau co toa d6 ¢ kinh do: 106.93% vi
do: 20.27°. Gié6i han diém cudi cua mién tinh co
toa d6 ¢ kinh d6: 108.05"% Vi d¢: 8.75°.

2200000

|
I
'
4
I
1
1
'
'
1
1
1
1
'
'
1
1
S
1
'
1
1
1
1
'
'
1
1
1
1
'
a
'

2900000

P i oyr W L ST i S dcccoocoooooos 44

2000000

1900000

100000

AF 00000

1600000 g
] =
] 2
1800000 = =4 === o m s Ié_é
] ik
1400000 =4 m s oo ) _:_
] I ATAN
] B P
1200000 - - %P#?dgg, i
] ST
- L
1 Tt TS
1200000 YA -
: Ay,
1 e AT
1100000 --5-----toomoo s o T Soccooooodd
4000000 == 4= - === - - - - R o
L T T T T T
600000 500000 1000000 1200000

Hinh 1: Luoi khu vuc tinh toan

4.3 Piéu kién bién
Dé str dung két qua tinh toan lan truyén
song phuc vu xay dyung ban dd ning lugng song
tuong duong cho khu vuc nghién ctru, can dua
ra dugc cac thong md hinh hop 1y thong qua
viéc kiem dinh md hinh. Cac dicu kién bién
dugc st dung trong mé hinh bao gom:

+ Piéu kién bién muc nudc (cac sb litu da
dugc quy vé cao do qudc gia): sb liéu myuc nude
tai 3 bién bién duoc tinh toan tir sé liéu hang sb
thity triéu trén toan bién Pong (trong mé hinh
MIKE) tir ngay 1/8/2009 dén ngay 30/8/2009,
mdi gio c6 mot sd liéu; cac truong trong diéu
kién bién muc nuéc gém: thoi gian, giao dong
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H¢ toa do trong mo hinh dugc quy ddi vé hé
toa do UTM48, dia hinh khu vuc duoc 13y tir s6
liéu thuc do ctia Hai Quan Viét Nam (xem Hinh
2) va di duoc quy doi vé cao d6 quéc gia, ludi
tinh toan 1a ludi phi cau tric voi 10125 6 ludi
(xem tai Hinh 1).
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Hinh 2: Pia hinh khu vuc tinh toan

muc nudc va vi tri tai cac nuat trén bién;

+ Piéu kién bién song: sb liéu song dugc
quan tric tai tram Con Co tir ngay 1/8/2009 dén
30/8/2009, 6p quan tric song 1a 7 giod mot sb
lidu; cac trudng trong diéu kién bién soéng gom:
thoi gian, chiéu cao song, chu ky séng va hudng
song.

4.4 Hiéu chinh va kiém dinh mé hinh

B§ thong s6 mo hinh duge hiéu chinh va
kiém dinh giita chudi s6 liéu song thuc do trong
dot khao sat tai khu vuc ctra Tung tir ngay
12/8/2009 dén 18/8/2009 véi s liéu séng quan
trac tai tram Con Co6 trong thang 8/2009. Két
qua kiém dinh song trinh bay tai bang 3.
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Hinh 3: So sanh chiéu cao song thuc do va tinh toan tai khu vuc cua Tung

S6 lidu tinh toan mo phong chidu cao song
bang mé hinh so véi s6 liéu thuc do cho két qua
tuong dbi tt, chidu cao song tinh todn bam sat
chudi s6 liéu song thuc do mic du mot s6 diém
chiéu cao song tinh toan nhé hon chiéu cao song
thuc do do sé lidu song thuc do quan trac day
hon véi 1 tiéng ¢6 1 s6 liéu con chudi song tinh
toan 1a 7 tiéng c¢6 1 s lidu. Vé tong thé thi sb
liéu song tinh todn c6 xu thé, dang di¢u va sy
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Hinh 9: Truong séng twong dwong hwéng Bdc

Quan phan tich thng ké sé liéu song quan
trac nhiéu niam tai cic tram ven bd khu vuc
mién Trung (tram Coén Co, Ly Son, Ving
Ang) cho thay khu vyc bién mién Trung chu
yéu chiu anh huong cia 5 hudng song chinh 1a
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trung pha tuong d6i phit hop véi s6 liéu thuc do,
tr 46 cho thdy mo hinh duoc thiét lap véi bo
thdng s da hiéu chinh 1a dang tin cay va c6 thé
tinh todn cho cac truong hop khéc.

V. BAN PO NANG LUONG SONG
VUNG VEN BO MIEN TRUNG

5.1 Tinh toan truwong séng cho dai bo bién
mién Trung
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Hinh 10: Trurong séng twong dwong hiéng Dong Bic

huéng: Bic, Pong Bic, Pong, Pong Nam va
Nam. Do d6 ban d6 ning luong song trung
binh ndm khu vyc mién Trung dugc xay dung
dua trén 5 hudng soéng chinh nay.
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Hinh 11: Truong song twong dwong huong
DPong

Toan b dai bo bién khu vuc nghién ciu
dugc chia thanh 22 doan theo nguyén tic cac
doan c6 cung diéu kién tu nhién (cung 1a bd
bién cat théng, hodc viing vinh), c6 tinh chét
bun cat day va c6 huéng dudng bo twong d6i
dong nhat. Chi tiét vé cach phan doan c6 thé
tham khao tai [1]. Tt s6 liéu séng tuong duong
nude sau, st dung mé hinh Mike 21 SW dé tinh
toan lan truyén song tir ngoai khoi vao chan
cong trinh, két qua tinh todn dugc trinh bay &
cac hinh tir 8 dén 12 cho cac hudng Bac, Pong
Bic, Pong va Dong Nam.

5.2 Ban do ning lwong séng twong dwong

Ban do ning luong song tuong dwong trung
binh nim dugc xdy dung dua trén ban d6 lan
truyén song twong duong tir ngoai khoi vao
chan cong trinh theo 5 huéng ¢ trén.

Nang luong song don vi dugc tinh todn tur
chiéu cao séng theo cong thic:
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Hinh 12: Truong song twong dwong huong
Dong Nam

E= é p.g.H () 3)

Trong d6: E: l1a nang lugng song (J);

p : 12 khéi lugng riéng cua nude bién (1025
Kg/m’);

H: 1a chiéu cao séng & ving tinh ning luong
song twong duong (m).

Trong nghién clru nay nang lugng song
tuong duong dugc tinh toan cho khu vuc tir bo
ra to1 do sau 20m nude. Nang lugng song tuong
duong trung binh ndm theo tung hudng duoc
tinh theo cong thuc:

E= 1 p.g.H. 3
T T )
Trong d6: tq: 1a thoi gian con séng xuat
hién trong mot nam (s)
T: 1a chu ky cua con séng do (s)
Két qua tinh toan ning lugng soéng twong
duong dugc trinh bay ¢ hinh 14 va tai bang 5.

Bang 5: Gia tri nang lwong song trung binh nam

Doan Mua Dong Mua He Doan Mua Dong Mua He

: (GJ/nam) (GJ/nam) : (GJ/nam) (GJ/nam)
Doan 1 2.48 0.20 Doan 12 1.00 0.20
Doan 2 1.78 0.16 Poan 13 1.70 0.22
Doan 3 1.37 0.21 Doan 14 1.30 0.20
Doan 4 1.87 0.18 Poan 15 0.80 0.11
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Poan Mua Dong Mua Heé Poan Mua Dong Mua He
’ (GJ/nam) (GJ/nam) ’ (GJ/nam) (GJ/nam)
Doan 5 1.86 0.15 Doan 16 1.05 0.20
Poan 6 1.84 0.13 Doan 17 1.03 0.34
Poan 7 1.50 0.17 Doan 18 0.30 0.23
Poan 8 1.20 0.04 Doan 19 1.01 0.30
Poan 9 1.60 0.25 Doan 20 0.60 0.31
Poan 10 1.56 0.25 Doan 21 0.50 0.31
Poan 11 1.52 0.22 Doan 22 0.63 0.35

BAN DO NANG LUGNG SONG TRUNG BINH NAM

14E

lugng song 16n chi yéu tap trung & khu vuc Béc

TRUNG QUOC

VINH

’
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Hinh 14: Ban do nang lwong séng trung binh
nam khu viee ven bién mién Trung

V. Kétluin

Bai bao da trinh bay cac két qua tinh todn
ning luong séng ven bd bang mé hinh sé tri tinh
toan lan truyén song theo cac hudng khac nhau
vao dai bd bién mién Trung phuc vu xdy dung
ban dd ning luong song trung binh nim. Cac
két qua tinh toan nay co y nghia quan trong
trong nghién ctru phan ving cac bai bién c6
tiém ning nudi bai cho dai bd bién mién Trung.
Céc két qua nghién ctru cho thdy ving c6 ning
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Trung Bo (tir Ha Tinh dén Hué) va mot phan
ciia khu vyc Trung trung Bo (tr Pa Nang t6i
Binh Dinh). Nam Trung B9, tir Khanh Hoa dén
Binh Thuén, ning lugng séng nhé hon tir 3 dén
5 lan so véi khu vuc Bic Trung B. Mot $6
doan bd bién nim bén trong cac ving vinh,
dugc che chin twong dbi tét cling c¢6 ning luong
song tuong duong kha nhd so voi nhitng doan
bo bién tryc dién.

Két qua tinh toan ning lugng soéng twong
duong ¢ khu vyc mién Trung ciing cho thiy su
khac biét rd rét gita nang lugng song cac thang
mua dong (tir thang 10 dén thang 3 nam sau) va
cac thang mua he. Nang lugng song mua dong
chiém uu thé trén toan dai bd bién nghién ciru,
nhung sy chénh 1€ch gitta nang lugng séng mua
dong va niang luong song mua hé giam dan tir
béc vao nam.

Trong gi6i han nghién ctru cua dé tai viéc sir
dung s6 lidu song dé tinh toan ning luong song
cho toan dai mién Trung méi chi 1a s6 liéu song
tai tram Con C6 do d6 chua phai 1a dic trung tot
nhit dé tinh toan ning lugng song cho dai mién
Trung. Tuy nhién s6 liéu song tai cac tram doc
ven bién mién Trung hién nay dugc do dac va
théng ké chua dong bo, s liéu do dac gitra cac
tram chua dugc dong héa va dua vé ciing mdc
thoi gian va quy chuan nhat dinh. Do d6 van dé
nay can phai dugc tiép tuc nghién ctru. Vi vdy
ké qua nghién ctru cta bai bao méi chi dung lai
1a so s& khoa hoc va tién dé cho viée lya chon
cac dy an vé nang luong va xt 1y x6i 10.
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Abstract
COMPUTATION OF NEARSHORE WAVE ENERGY FOR
THE CENTRAL COAST OF VIETNAM

This paper presents results from an investigation of wave energy along the central coast of
Vietham derived from analysis of wave climate predictions generated by the numerical model
MIKE?2I. The spatial and temporal variations of the wave energy at the study area are presented
and described. Several parameters to describe and quantify the temporal variation of wave energy
resources are presented and discussed. The results of this study will provide scientific base for
evaluation and assessment of potential beach sections that could apply for beach nourishment for
the central coast of Vietnam.

Keyword: Wave characteristics, wave energy, central coast Vietnam, Mike 21
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