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Tém tit: Bio Darmey la con bao lich su dd bo vao tinh Khanh Hoa va da gay thiét hai rat
16n, dic biét 1a cac xa/phudng ven bién ciia huyén Van Ninh, thi xa Ninh Hoa va thanh phé
Nha Trang. Trong do, song trong bao géy ra thiét hai rat 16n; tuy nhién dia hinh ven bo tinh
Khanh Hoa di tac dong dén su phan b phtrc tap ctia song. Do véy, md phong chi tiét truong
song trong bdo Damrey c6 y nghia rat quan trong trong phong chdng thién tai, lap quy hoach
va thiét ké cac cong trinh khu nuéi tréng thity san cua tinh Khanh Hoa. Dé mo phong truong
song trong bao Damrey, mé hinh Mike 21SW duoc 4p dung thiét 1ap 03 lui tinh 16ng, véi
d6 phan giai chi tiét ludi khu vuc ven bo tinh Khanh Hoa téi 450 m. SO lidu gié tai phan
tich ERA Interim duoc sir dung d¢é mé phong song khu vuc nam Bién Pong, s6 lidu gio cac
tram ven bo va trén bién ¢ khu viuc Nam Trung Bo dugc ndi suy bang phuong phap IDW
cho khu vic ven bo tinh Khanh Hoa. Két qua md phong d6 cao song cho thay, khu vyc vinh
Van Phong tir 0,5-7,0 m, khu vuc vinh Nha Trang tir 0,5-8,0 m, khu vyc vinh Cam Ranh
tr 0,3-6,0 m. Song 16n nhét ven bién tinh Khanh Hoa 14 & cira vinh Van Phong, véi d6 cao
tir 9—10 m.

Tir khéa: M6 hinh Mike 21SW; Bdo Damrey; Song bién Khanh Hoa.

1. Mé diu

Ung dung mé hinh dé nghién ctru phan bd song kha pho bién, dic biét 1a ing dung trong
tinh toan cac thong sd song dé thiét ké cau cang, cong trinh ven bién, tinh toan ning luong
song, du bao va lam dau vao cho cdc mé hinh van chuyén tram tich [1]. M6 hinh tng dung
dé moé phong song dién hinh trén thé giéi nhu WAM, SWAN, STWAVE, WAVEWATCH
11, OVBM, bo m6 hinh Mike (Mike 21SW, Mike 21NSW, Mike 21BW); trong d6 m6 hinh
WAM va WAVEWATCH III (WW3) sir dung dé mo phong song ngoai khoi va dang duoc
ung dung mo phdéng song dai duong; cdic m6 hinh nhu SWAN, TOMAWAC, STWAVE,
Mike 21SW dugc st dung m6 phong séng ven bo va ving nude nong [2-3]. Tuy nhién, dé
md phong séng ven bd can phai sir dung hé thdng ven bd va két ndi voi ddu ra mé hinh séng
dai duong, dién hinh nhu két ndi cia md hinh WAM, WW3 véi SWAN, FEM, OVBM, Mike
21SW [1-2, 4-5].

Céac mo hinh song dai duwong véi ludi tinh tho, phu hop VO’l cac vung nudc sau, nhung
dé mo hinh héa chinh xac khu vuc ven bd va viing nude nong can sir dung luéi tinh min. M6
hinh phd séng thé hé thir ba (SWAN) cho quy mé nho, viing ven bién c6 nudc nong, dao, bii
va gid dia phuong c6 kha ndng mo phong twong tac song, khuc xa va su v song do dia hinh;
tuy nhién, hinh dang cta quang pho thudong khong duoc tot, dic biét 1a chu ky dinh séng cao.
Piéu nay din dén sy phat trién ciia mo hinh song thé hé thir ba méi 1a Mike 21SW ¢é kha
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nang mo phong tét cho ludi tinh min [ 1]. M6 hinh SWAN ¢6 d6 nhay cao hon va Mike 21SW
it nhay hon véi dit liéu gi6, Mike 21SW ting thoi gian tinh toan déng ké khi ting dit liéu gio;
tuy nhién, ting gid vao trong ca hai mo hinh trén déu din dén sy suy giam cua song giam
dang ké [1, 6]. Ca m6 hinh SWAN va Mike 21SW m6 phong duoc nhiéu yéu t6 tac dong dén
song v6i nhiéu cong thire va thong sb; mic du SWAN tinh nhanh hon, nhung mé hinh Mlke
21SW tich hop dugc nhiéu mé dun va mé phong viing nude nong, khu vue cong trinh tot hon
[7]. M&t nghién curu tuong ty dugc thyc hién bdi Sharifi (2012), trong d6 mo6 hinh Mike
21SW so sanh vai WW3 va két qua cho thdy WW3 cho két qua md phong tin cay hon so véi
Mike 21SW ¢ viing nudc sau; trong khi & khu vuc nuéc nong, Mike 21SW cho két qua nhat
quan hon [1]. So sanh md hinh Mike 21SW v&i Mang than kinh nhan tao (ANN) tich hop
v6i thuat toan loc Geno—Kalman cho thiy: Mike 21SW mé phong rat tot chiéu cao séng hiéu
dung, hé sb trong quan va hiéu qua cao hon [&].

Nghién ctru song vinh Nha Trang dwoc nhiéu sy quan tdm hon so véi cac khu vuc khac
ctia tinh Khanh Hoa; tuy nhién, méi chi c6 nghién citru so bd ctia con bdo cép 8 ¢o tén la
FAITH d6 bd vao Nha Trang thang 12 nam 1998 va con bio manh anh hudng gian tiép la
THIRTY va HAIYAN [4]. Hau hét cac nghién ciru tip trung vao phan bd song do gié mua
boéng Bic va Tay Nam trong vinh Nha Trang [4-5, 9], hodc md phong song do gio mua lam
dau vao cho mo hinh van chuyén tram tich va dé xuat giai phap 6n dinh bai bién [10-11].
Nghién ctru phan b séng khu vue vinh Cam Ranh va Van Phong kha it, cht yéu 1a mo phong
song dé 1am dau vao cho mo hinh hai luu ven bd va van chuyén trém tich do gi6 mua hoat
dong manh [12]. Nhu vay, nghién ctru phan bd song chi tiét cho ven bo tinh Khanh Hoa chu
yéu da thyc hién ¢ vinh Nha Trang va dén nay ciing rat it nghién ctru phan b séng do bio
anh huong tryc tiép dén vinh Van Phong, Cam Ranh.

Bao Damrey (bao sb6 12 nam 2017) 1a con bao c6 cuong do lich st dd bd vao tinh Khanh
Hoa va da gay thiét hai rat 16n, ddc biét 1a cac xa/phuong ven bién cua huyén Van Ninh, thi
xa Ninh Hoa, thanh phd Nha Trang. Bio lam cho 34 ngudi chét, 4 nguoi mat tich, 993 nha
bi sdp hoan toan, 97.851 nha hu hong va téc mai, 1.141 tau thuyén bi chim va hu hong ning,
24.320 léng bé bi mét tréng [13]. Ngoai thiét hai do gi6 manh, nhiing con s6 thiét hai rat lon
vé tau thuyén va nudi tréng hai san cho th?iy suc tan pha ctia song bao; do do, s dung do cao
song do bdo Damrey dé bo sung ké hoach phong chdng tmg pho va st dung thiét ké cac cong
trinh ven bién, quy hoach vung nudi trong hai san 14 rat can thiét. Tuy nhién, khu vire ven bo
tinh Khanh Hoa khong ¢6 s6 liéu do song va dén nay chua c6 nghién ctru vé phéan bd song
do bdo Damrey. Méc du da c6 mot s6 nghién ciru vé song khu vuc ven bo tinh Khanh Hoa,
nhung méi chi dé cap dén cac con bdo anh hudng gian tiép va séng do gié mua Pong Bic,
Tay Nam.

Nhu vay, m6 phong chi tiét song ven bd do bio Damrey dé hoan thién phuong 4n phong
chdng thién tai, tinh toan déc trung séng cho thiét ké cong trinh, quy hoach vung nudi trong
hai san, két ndi véi mé hinh thiy thach dong Iuc hoc 1a rat can thiét. Hién nay cé nhiéu mé
hinh dugc sit dung dé nghién ciru phan bd song, véi uu thé vé moé phong song ven bo va
thuén tién trong rng dung, mo6 hinh Mike 21SW dugc lya chon dé mo phong chi tiét song
bao Damrey khu vuc ven bo tinh Khanh Hoa va trong cac vinh Van Phong, Nha Trang, Cam
Ranh. Bé danh gia tic dong cia dja hinh bd bién Khanh Hoa dén phan b séng bdo Damrey,
nghién ctru da sir dung 03 h¢ thdng ludi 10ng; trong d6; mién tinh 16n nhét 1a khu vyc nam
Bién Pong, mién tinh nho hon 1 viing bién tinh Khanh Hoa va mién tinh chi tiét nhat 1a vinh
Van Phong, Nha Trang va Cam Ranh.

2. Phwong phap nghién ciru

2.1. Gi6i thiéu vé khu vuec nghién ciru

Khanh Hoa 1a mét tinh thude duyén hai Nam Trung B cua Viét Nam, phia bac giap véi
tinh Phu Yén, phia nam giap véi tinh Ninh Thuén, phia tay gidp voi tinh Pak Lak va Lam
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Pong, phia dong giap v6i Bién Dong. Puong bd bién kéo dai tir xa Pai Lanh téi cudi vinh
Cam Ranh, d6 dai tinh theo mép nudc khoang 385 km véi nhiéu cira lach, ddm, vinh va c6
khoang 200 ddo. Khanh Hoa c¢6 6 dam va vinh 16n, d6 1a Pai Lanh, vinh Van Phong, Hon
Khoéi, vinh Nha Phu, vinh Nha Trang (Cu Huén) va V1nh Cam Ranh (Hmh 1) [ 14 15]

Thém lyc dia tinh Khanh Hoa rat
hep, dia hinh dbc gan bo; ving thém luc
dia phan anh sy tiép ndi ciia cau tric dia
hinh trén dit lién. Mép thém luc dia tinh
Khanh Hoa phd bién c6 do sau tir 600—
1000 m, dudng bo ¢b c6 d6 siu bién doi
tir 150-200 m, d6 dbc thém lyc dia giam
dan tir phia bac xudng phia nam (Hinh
1). Cac nhanh nui cua day Truong Son
dam ra bién nhu ddy Phudc Ha Son, nai
Hon Kho, ddy Hoang Nguu tao thanh
cac miii Hon Thi, Con Rua, Miii Dong
Ba va hinh thanh nai ngdm dudi bién ma
cac dinh cao cua no6 nhd 1én khoi mat
nudce hinh thanh cac dao nhu Hon Tre,
Hon Miéu Hon Mun. Xen gitra cac bai
dao noi, dao ngam 1a nhitng vung triing
tuong d6i bang phang goi 1a cac dong
bang bién, d6 chinh 1a day cac viing,
vinh nhu Van Phong, Nha Trang va Cam
Ranh [14-15].
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Hinh 1. Ban dd khu vyc nghién ctru.

2.2. Co 56 Iy thuyét mé hinh Mike 21SW

Dé ap dung cho pham vi khong gian nho, phuong trinh chuyén dong co ban thuong duoc
tao thanh cong thac trong hé toa do Pé—céc, trong khi d6 h¢ toa d cuc dugc su dung cho
pham vi khong gian 16n. Pho séng bién doi theo khong gian va thoi gian va 1a mot ham cua
hai tham sb pha s6ng. Hai tham s6 pha song c6 thé 1a véc to s6 ctia song ig, bao gém ca do
16n k va huéng 6. Bén canh d6 cac tham s pha song ciing co thé 1a huéng song 0, hoic 1a
tan sé goc twrong dbi (& = 2xfr), hodc 1a tan sd goc tuyét dbi (o = 2nfa). Cong thirc hudng
song dugc chon la 9 va tan s6 goc tuong db6i 1a 8. Mat d6 hoat dong N(8,0) va mat do ning
lwong E(8,0) c6 mdi quan h¢ N =E/5. Déi voi lan truyen song qua vung co sy bién d6i cham
cua dong va do séu, tan s goc tuong d6i va tan sb goc tuyét ddi c6 mdi quan hé phan tan
tuyén tinh [16]:

§ =Jgk.tan (kd) = w — k.U (1)

Trong d6 g 1a gia tdc trong trudng, d 1 do sdu cla nudc, U 1a véc to van te dong. Bo
16n ctia nhdém vén toc cg, nang luong song cd quan hé véi dong nhu sau [ 16]:

a5 _ 1 2kd  \§
9=~ 2 (1 tom (de)) k )
Pha van tdc ¢ ciia song c6 mdi quan hé voi dong nhu sau: ¢ = 8/k. Pho tan sd duoc gidi
han trong pham vi tin s6 nho nhat (Bmin) va l6n nhét (Smax). Phan phd quyét dinh dugc dinh
doat theo giai phap phuong trinh chuyén dong, sir dung phuong phap s6 cho mat dg hoat
dong song. Méat d nang lugng dugc thé hién nhu sau [16]:
-m
) 3)

E(8,0) = E(Omax,0) (5

6!13{
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Trong d6 m 14 hang s, trong md hinh ndy m = 5. Tan s6 dinh trugc 16n nhat dugc xac
dinh nhu sau:é.y—, = min[6max, max (2.56, 46PM)]. Trong d6: 8,4y 12 tan s tach rdi
16n nhat, dugc sir dung trong quyét dinh mé hinh séng. & 13 tan s6 trung binh twong ddi. SPM
= g/(28u10) 1a tan s dinh Pierson Moskowitz cho phat trién song day du, uio 1a van tdc gio
tai d6 cao 10 m so v6i mat nude bién.

Trong hé toa do Pé—cac theo phuong ngang phuong trinh bao toan séng nhu sau [16]:

ON .
Z4V.(ON) =3 (4)

Trong d6 N(%,5,0,t) 1a mat do hoat dong; t 1a thoi gian, X¥ = (xy) 1 hé toa do Pé—céc, ¥
=(cx,Cy,Cs,c0) 1a van tdc lan truyén cua mdt nhom song trong khong gian 4 chiéu %, 5va 0, S
1a giéi han gbc cho phuong trinh cin bang nang lwong, V 13 4 chiéu hoat dong riéng biét
trong khong gian X, § va 0. Lan truyén song ctia 4 chiéu khong gian ¢6 nhu sau [16]:

(xoy) =2 =27+ T (5)
s _ 95 aﬁ
€= 6d[ + 0.9z d] ko5 (6)
ao 1[86 ad . = oU
o =% =% [5a0m -%] 7

Trong d6 s 1a toa do khong gian trong hudng song 6, m 1a hé toa do vudng goc voiss, Vy
1a 2 chiéu hoat dong riéng biét trong khong gian X.

2.3. Thiét Idgp mé hinh Mike 21SW khu viee nam Bién Péng

Dia hinh dau vao cho mé hinh Mike 21SW khu vuc nam Bién Pong dugc tinh toan tu
ban d6 DEM d6 phéan giai 1800 m va mién tinh duoc chia ludi phi cau trac (ludi tam gic
khong déu) véi dién tich nat ludi 16n nhat 1a 50 km?, riéng khu vuc quan dao Truong Sa,
Hoang Sa va ven bo nudc ta c6 dia hinh bién ddi manh duoc chia luéi chi tiét hon véi dién
tich nat ludi 16n nhét 14 5 km?; 6 ludi c6 dién tich nho nhat 1a 26 m? [17-18] (Hinh 2). Mién
tinh khu vic nam Bién Pong, bao gdm quan dao Truong Sa, Hoang Sa va ven bd duge chia
thanh 64156 nit ludi (Hinh 3).

kil 1ngHs

Hinh 2. Ban ¢6 DEM 1800m Bién Pong.
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Hinh 4. L6p gi6 bdo Damrey thanh phan i (a) va ¥ (b) ¢ giita Bién Dong lac 7h/3/11 trong Mike
21SW.

S liéu gi6 thanh phan theo cac ludi 6 vudng ciia bd sb liéu tai phan tich ERA Interim
ctia Trung tim Dy béo Han vira chau Au voi do phan giai 0,125° va dugc chuyén doi, bién
tap theo ciu truc dau vao cia md hinh Mike 21SW [18-19]. Sé liéu gi6 dau vao 1a mang dix
lidu 4 chiéu, trong d6 c6 2 chiéu khong gian phang, 1 chiéu gi6 thanh phin (gdm hai huéng
thanh phan % va ¥), 1 chiéu thoi gian duge xac dinh tir 7h ngay 02 dén 10h ngay 4 thang 11
nam 2017. S6 liéu gié gdm 197 hang va 306 cot, sé lugng nat ludi 6 vudng 1a 60282. Thoi
gian tinh toan duoc thiét 1ap 6120 bude, mdi budc At =30 gidy; cac bién phia béc, phia nam,
dat lién Viét Nam va cac dao cia Phi-lip—pin dugc dong kin. M6 hinh Mike 21SW thiét lap
cho khu virc nam Bién Pong dugc thiét 1ap ¢& mo phong va tao bién diu vao cho ving bién
tinh Khanh Hoa.

2.4. Thiét lgp mé hinh Mike 21SW viing bién Khanh Hoa

Do anh hudng tryc tiép cta con bio sé 12, nén cac tinh tir Binh Dinh dén Khanh Hoa da
6 giod giat cAp 11-12, cac tinh Ninh Thuén, Binh Thuan giat cdp 7 cu thé nhu sau: An Nhon
28 m/s, Quy Nhon 24 m/s, Tuy Hoa 30 m/s, Ninh Hoa 34 m/s, Nha Trang 33 m/s, Cam Ranh
18 m/s, Phan Rang 17 m/s. V&i mirc d6 bién ddi cua gio theo khong gian nhu trén, gié bio
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thanh phan ving bién Khanh Hoa ndi suy tir sé lidu obs typth cac tram bing phuong phap
IDW va dugc 1ap trinh trén Fortran vdi d§ phan gidi 1000 m, trong d6 c6 221 hang va 97 cot,
s6 nut ludi 1a 21437 6 vudng [20-21]. Thoi gian md phong tir 7h ngay 02 dén 10h ngay 4
thang 11 nam 2017, tong s6 budc tinh 14 36720, ™
m61 budc tinh At=15 gléy 1460000
Dia hinh ving bién Khanh Hoa dugc tinh ..,
toan tir ban d6 DEM d6 phan giai 450 m (Hinh
7a); luéi mién tinh phi cu trac voi dién tich 6
lu6i 16m nhat 10 km?, khu vuc ven bd va cac dao
dugc chia chi tiét véi 6 ludi 1on nhit ¢6 dién tich
0,04 km? (40.000 m?), 6 ludi c6 dién tich nhg  reoceo
nhét 12 26 m?; mién tinh séng ngoai khoi va chi  raceo] S - —
tiét ven b tinh Khanh Hoa c6 55985 nit (Hinh .01 &' : i%- oo
5) [17-18]. Cac bién phia bac, phia nam va phia 200 "0
dong dugce két nbi voi diu ra moé hinh Mike 500- 300
21SW thiét 13p cho khu vic nam Bién Pong &
trén; bién dat lién cta tinh Khanh Hoa 1a bién
dong kin. M6 hinh Mike 21SW thiét 1ap cho tinh 2000 i
Khénh Hoa trich xgét vung m6 phong daura va s T
cac bién dau vao dé tiep tuc mo phong cho vinh Hinh 5. Chia Iu6i mién tinh ving bién Khanh
Van Phong, Nha Trang va Cam Ranh.

1420000

1400000 |RSEE.

1380000 - =

oF
g3

1300000 -}

-800 - -600
-1000 - -800
-1200 - -1000
-1400 - -1200
-1600 - -1400
--1600
--1800
- -2000

-2200

1280000 |- SFEAH

IRRRET T

@
=]
s

1260000

T
ZeRB
2gRg
8288
@

2

<

3

Hoa.

] u (m/s) -
220 220

200

180

160

140

_ 100 B e e 100

8o e e 80

60

40

20

2 40 60 80
(Grid spacing 1000 meter)

2 40 60 80
(Grid spacing 1000 meter) -1

S|
Hinh 6. Lép gi6 bao Damrey thanh phan 4 (a) va ¥ (b) khi d6 b vao Khanh Hoa lac 7h/4/11 trong
mo hinh Mike 21SW.

2.5. Thiét ldp mé hinh Mike 21SW cdc vinh

Mo hinh Mike 21SW thiét 1ap cho vinh Nha Trang, Van Phong, Cam Ranh tuong ty nhu
thiét 1ap cho khu vic nam Bién Péng va ving bién Khanh Hoa nhu & trén. Thoi gian mo
phong tir 7h ngay 02 dén 10h ngay 4 thang 11 ndm 2017, v6i budc tinh Ac =5 gidy. Sé lidu
gi6 dau ‘vao trén vinh cac vinh dugc 14y ddng nhét véi sb liéu gié quan tric dwoc tai cac tram
quan tric tir dong Ninh Hoa, khi twgng Nha Trang va Cam Ranh. Cac vinh trén c6 dia hinh
day bién blen do6i phtrc tap, co nhiéu dao, cong trinh tac dong dén song va hoat dong kinh té
bién phat trién, viing qudc phong an ninh quan trong; do do, cin dwoc mé phong chi tiét hon
cac ving bién khac cua tinh Khanh Hoa.
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Hinh 7. (a) Ban ¢6 DEM 450 m vinh Nha Trang; (b) Chia lu6i mién tinh vinh Nha Trang; (c) Dia
hinh mién tinh vinh Van Phong; (d) Dia hinh mién tinh vinh Cam Ranh.

Dir liéu dia hinh céc vinh 1 ban @6 DEM day bién d6 phan giai 450 m, ban do dia hinh
ty 18 1/10.000 va sd liéu dia hinh thyc do tai vinh Nha Trang [22]. Lu6i mién tinh phi cdu
tric trén vinh Nha Trang ¢6 dién tich 6 ludi 16n nhét 1a 5000 m?, khu vuc ven bo, cac dao va
cong trinh duoc chia chi tiét v6i 6 ludi 16n nhét 1a 500 m? (Hinh 7b); trén vinh Van Phong c6
dién tich 6 ludi 1én nhét 1a 7000 m2, khu vuc ven bd, cac dao va cong trinh dugc chia chi tiét
v6i 6 ludi 1on nhit 1a 700 m? (Hinh 7c); trén vinh Cam Ranh c6 dién tich 6 lu6i 16n nhét 1a
6000 m?, khu vuc ven b, cac dao va cong trinh dugc chia chi tiét voi 6 ludi 16n nhét 1a 600
m? (Hinh 7d). O luéi nhé nhét trong mién tinh cac vinh trén c6 dién tich 12 26 m? [18].

2.6. Hiéu chinh va kiém dinh

Bo thong s6 mo hinh Mike 21SW sau khi thiét 1ap duoc hiéu chinh voi sb liéu tai tram
Khi twong Hai van Truong Sa trong trin bdo Damrey va kiém dinh véi sb liéu trai tram Khi
tuong Hai van Song Tt Tay. Panh gia chit lugng md phong bang chi tiéu Nash—Sutcliffe
v6i s6 liéu hiéu chinh 1a 0,90, v6i s6 lidu kiém dinh 14 0,87; chét lugng hiéu chinh va kiém
dinh déu dat loai tot (Hinh 8a, 8b) [23].
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Hinh 8. (a) So sanh két qua tinh d6 cao séng tir md hinh Mike 21SW véi s6 lidu quan tric tai tram
Khi trong Hai vin Truong Sa trong bdo Damrey; (b) So sanh két qua tinh d cao séng tir mo hinh

Mike 21SW véi sb lidu quan tric tai tram Khi twgng Hai vin Song Tir T4y trong bio Damrey.

3. Két qua va thao luin

Mo hinh Mike 21SW mé phéng song khu vuc nam Bién Pong khi bio Damrey dang
phat trién va ting cudng do trudc khi d6 bo vao dit lién, do cao song 1on nhit & ria phia tay
béc ctia tim bdo. M6 hinh thiét 13p cho khu vic nam Bién Dong mé phong qué trinh hinh
thanh va phat trién ctia song bio, két qua dau ra dugc str dung 1am bién cho mé hinh duoc
thiét 1ap cho viing bién Khanh Hoa. Khi vi tri tAm bao & khu vuc gitra Bién Dong, song dang
c¢6 xu huéng ting dan véi do cao 16n nhat gan tim bao tir 9-10 m; d6 cao song dat cuc dai
ngay trude khi d6 bd vao Ninh Hoa. Do khu vue ngoai vinh Van Phong dén Viing RS & gan
phia bic tAm bdo nén cd do cao song 16n nhét tir 10—11 m; khu virc ngoai vinh Nha Trang va
Cam Ranh ¢ phia nam tim bdo nén séng nho hon, véi d6 cao song lan lugt tir 7-8 m va tir
5-6 m (Hinh 11).

Cira vinh Van Phong c6 d6 cao song 16n nhat 1a ngay trude khi bao do bo, tao ra song
16n nhét tir 6-7 m va giam manh khi vao sau trong vinh véi d6 cao song tir 1,0-1,5 m, riéng
khu vyc cang Van Gia tir 2,5-3,5 m (Hinh 10). Khu vuc nha may dong tau Huyndai Vinashine
va kho xiang Ninh Hoa mic du gan ctra vinh Van Phong, nhung do dugc che chin boi dao
Hon My Giang nén song giam vdi do cao tir 2,0-4,0 m (Hinh 11). Khu vyc cang Véan Phong
nam trong ludn nhoé giira ddo Hon Lén va ban dao Van Thanh nén séng giam manh, véi do
cao song tur 0,5-1,0 m (Hinh 12a). Khu vuc phia tay Di€p Son c6 d6 cao song giam manh do
su che chin ciia dao Hon Bip va Hon Dudc (Hinh 12b).

Do phia bac vinh Nha Trang gan tdm bio nén song khu vuc nay 1a 16n nhit so véi cac
khu vuc khac cta trong vinh, d§ cao song 16n nhét phia bic vinh Nha Trang tur 6-8m, khu
vuc phia tdy nam dao Hon Tre c6 d6 cao song nho nhat do duge dao nay che chin (Hinh
14a). Ngoai ra phia tdy cac dao Tri Nguyén, Hon Mun, Hon Tam, Hon Mt vira c6 su che
chén cua cac dao nay va dao Hon Tre nén séng giam manh va cé dd cao tr 1-2 m; khu vuc
cang Nha Trang va cap treo Vinpearl Land c6 d6 nam ¢ phia tdy nam dao Hon Tre nén song
nhé hon cac khu vuc khac véi d6 cao song tir 1-2 m (Hinh 14b). Khu vuc Bén Du Thuyén
dd sau giam va tac dong cia cong trinh nén song giam manh, véi do cao song tur 0,5-1,5 m
(Hinh 14a).
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Hinh 9. (a) Phan b6 d6 cao song trong bio Damrey trén khu vyc giita Bién Dong luc 7h/3/11; (b)
Phén b do cao song ving bién Khanh Hoa thoi diém bao db bo.
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Hinh 10. Phan b6 d¢ cao song trong bido Damrey vinh Hinh 11. Phan b d6 cao song trong bio Damrey
Van Phong tai thoi diém bdo dd bo. cang Huyndai Vinashine tai thoi diém bao dd bo.

Vinh Cam Ranh 1a mét vinh rét kin, v&i ctra ra nho, phia trudc co6 sy che chén cua dao
Binh Ba nén d6 cao song giam rat nhanh. Khu vue ngoai vinh Cam Ranh c6 do cao song 16n
nhét tir 5-6 m, khu vuc Cira Lén c6 d6 cao song tir 4-5 m, Cira Nho tir 2-3 m; phia trong
vinh d9¢ cao song chi tir 0,5-1,0 m (Hinh 13a). Khu vuc Quén cang Quéc té Cam Ranh, ¢6 su
che chén cua dao Binh Ba, nén dil & gan ctra vinh Cam Ranh nhung song kha nho so véi khu
vuc ctra ngoai vinh, voi dd cao song tir 1-2 m (Hinh 13b).
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Hinh 12. (a) Phin b séng bio Damrey cang Van Phong tai thoi diém bao d6 bd; (b) Phan bd song

bdo Damrey dao Diép Son tai thoi diém bio db bo.
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Hinh 13. (a) Phan bd song bio Damrey vinh Cam Ranh tai thoi diém bdo d6 bo; (b) Phan bd song
bdo Damrey Quén cang Qudc té Cam Ranh tai thoi diém bio dé bo.
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Hinh 14. (a) Phin bd song bio Damrey vinh Nha Trang tai thoi diém béo d6 bo; (b) Phan bé song
béo Damrey cang Nha Trang va Vinprearl tai thdi diém bo d6 bo.
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Hinh 15. (a) Dién bién d6 cao song khu vuc Huyndai Vinashine do anh huéng ciia bdo Damrey;
(b) Dién bién d¢ cao song khu vuc cang Nha Trang do anh hudng ctia bio Damrey.

Dién bién song tai mot sb vi tri ven b bién Khanh Hoa cho théy, tai khu vuc nha may
dong tau Huyndai Vinashine bat dau tir 17h ngay 3 c6 do cao song ting dan, do cao song 16n
nhat khoang 4,0m; xuét hién lac 4h ngay 4, 1a thoi diém bio db bo, sau d6 do cao song giam
rat nhanh. Trong khi d6 tai cang Nha Trang (cang Cau P4), do cao song dao dong tir 0,9m
dén 1,1m, tang nhanh luc 4h ngay 4, do cao song 16n nhat khoang 1,7 m, xuét hién luc 6h
ngay 4, sau d6 dJ cao song giam nhanh (Hinh 15a—15Db).

4. Két luan

Trong nghién ctru nay, mo hinh Mike 21SW dugc thiét 1ap dé tinh toan song trong bio
Damrey d6 bo vao ven bién Khanh Hoa—Phti Yén thang 11 nim 2017. M6 hinh duoc thiét
1ap trén 02 lu6i tinh, bao gdm ludi tinh c6 d6 phan giai tho trén pham vi Bién Pong va ludi
tinh chi tiét cho ven bién tinh Khanh Hoa. Mot s6 két qua dat duoc c¢6 thé duoc tom tat nhu
sau:

- M6 hinh di duoc kiém ching véi s lidu quan tréc tai diém nude sau, két qua mo phong
phtt hop véi quan tric ké ca vé xu thé va do cao song.

- Két qua md phong cho thiy d6 cao song twong dong voi phan bd gio trong bao Damrey.
Dia hinh ven bo, bao gom cac dao da lam suy giam déng ké do cao song khi lan truyén vao
bo. Nhin chung, cic cong trinh bién trong diém cta tinh Khanh Hoa dugc xay dung ¢ nhiing
noi dugc cac dao che chin nén tac dong cua song bao Damrey 14 khong 16m.

- Mac du ddo Hon Lén ¢ cua vinh Van Phong, nhung do Damrey 1a con bao manh va
vinh Véan Phong & gan phia bic tdm bdo nén do cao song trong vinh van con kha 16n. Chinh
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vi vay, thiét hai t&i nudi tréng hai san trén vinh 1a rat 16n, dac biét 1a cac 16ng bé nuoi tr(‘?mg
hai san ¢ khu vuc gitia vinh bi thiét hai hoan toan do soéng lom.

Trong nghién ciru nay, moé hinh Mike 21SW méi duoc kiém chung tai vi tri nudc sau
trén ludi tinh Bién Pong, viéc kiém chimg mo hinh ddi véi viing nudc nong ven b, noi ché
d6 song phc tap bi chi phdi bai nhidu yéu t6 can trién khai thyc hién trong nghién ciru tiép
theo.

Pong gop cua tac gia: Xay dung y tudng nghién ctu: B.V.C., N.B.T.; Lua chon phuong
phéap nghién cuu: B.V.C., N.B.T.; Xu ly sb liéu: B.V.C., N.D.H.; Thiét 1ap mo6 hinh: B.V.C,,
N.B.T.; Ung dung thir nghiém: B.V.C., N.D.H.; Viét ban thio bai bdo: B.V.C.,N.B.T.; Chinh
stra bai bao: B.V.C, N.B.T.

Loi cam on: Nghién ctu nay dugc thuc hién dua trén két qua nghién ctru dé tai cap tinh
“Piéu tra, danh gia xac dinh nguyén nhan va deé xuat cac giai phap nham On dinh céac cua
song va vung bo ven bién tinh Khanh Hoa”.

Loi cam doan: Tép thé tac gia cam doan bai bio nay la cong trinh nghién clru cta tap thé
tac gia, chua dugc cong bo & dau, khong duoc sao chép tir nhitng nghién ctu trude day;
khong c6 su tranh chap loi ich trong nhom téc gia.
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Assessing the impact of coastal topography in Khanh Hoa
province on wave distribution in Damrey typhoon by Mike model
21SW

Bui Van Chanh'", Nguyen Dang Hung!

!'Southern Central Region Hydro—Meteorology Center, Vietnam Meteorological and
Hydrological Administration; buivanchanh@gmail.com; hungntb@gmail.com

Abstract: The Damrey is the strongest typhoon that has ever landed on Khanh Hoa province
and caused great damage, especially the coastal communes/wards of Van Ninh district, Ninh
Hoa town, and Nha Trang City. In which, waves in storms caused great damage; however,
the coastal topography of Khanh Hoa province has affected the complex distribution of
waves. Therefore, detailed simulation of the wave in Damrey typhoon is very important in
the preparedness natural risk plan, planning and design of aquaculture projects in Khanh
Hoa province. To simulate the wave field in storm Damrey, the Mike 21SW model is applied
to set up 03 messh which was interlocked, with a detailed grid resolution of the coastal area
of Khanh Hoa province is 450m. ERA Interim reanalyzed wind data are used to simulate
waves in the East Sea southern region, wind data from coastal and marine stations in the
South Central Region are interpolated by IDW method for coastal areas of Khanh Hoa
province. The wave height simulation results show that the area of Van Phong bay is from
0.5 to 7.0 m, the area of Nha Trang bay from 0.5 to 8.0 m, the area of Cam Ranh bay from
0.3 to 6, 0 m. The largest wave in coastal Khanh Hoa province is at the mouth of Van Phong
bay, with a height from 9 to 10 m.

Keywords: Mike 21SW model; Damrey typhoon; Wave on nearshore Khanh Hoa.



