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PANH GIA NGUY CO BAO VA NUOC DANG DO BAO
TAI VEN BIEN VIET NAM
Hoang Pirc Cwong', Nguyén Ba Thity!, Nguyén Vin Huéng', Du Pirc Tién!

Tém tat: Hién trang (giai doan 1951 - 2016) va nguy co bdo, nude ding do bio trén ddi ven bién
Viét Nam dwoc phén tich va danh gia theo sé liéu quan trdc, két qua ciia mé hinh thong ké va mé
phong bang mé hinh sé tri. Phuong phap Monte Carlo dwoc dp dung dé xay dung tdp hop bao phat
sinh thong ké va nwée dang do bdo dwgc mé phéng bang mé hinh sé tri tich hop thiy triéu, séng va
niede dang do bio (SuWAT-Surge Wave and Tide). Két qua cho thdy, trong giai doan 1951 - 2016 di
¢6 nhiéu con bdo manh dé bé va gdy nude dang 16n trén ddi ven bién Bdc va Bdc Trung Bé. Trong
1000 ndm sé c6 4678 con bdo do bé vao dai ven bién tir Quang Ninh dén Ca Mau. Trong dé, viing
bién Quang Ninh - Thanh Héa bdo manh nhdt c6 thé xdy ra dat cap 16, Nghé An - Quang Tri cap
16, Quang Binh - Phit Yén cdp 17, Binh Pinh - Ninh Thudn cdap 15 va Binh Thudn - Ca Mau cé thé
dat cap 13. Nhitng khu viee ¢6 nwée dang béo 16m la ven bién Quang Ninh-Hdi Phong (4.5m), Thanh
Héba - Nghé An (4.0m), Quang Tri (5.0m). Két qua ciia nghién ciru ndy la co sé dé xdy dwng phwong

an ung pho voi bdo manh va siéu bdo tai ven bién Viét Nam.
Tw khoa: Bao, Nuoc dang bao, Monte Carlo, SuWAT.
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1. Mé dau

Mot trong nhiing hé qua cua bao tac dong tdi
ving ven bo 12 hién tuong ngap lut do nude bién
dang cao trong bao. Trén thé gidi da chung kién
nhiéu con bdo manh giy nudc dang cao lam
ngap ving ven bd trén dién rong gdy nhiéu thiét
hai vé nguoi va cua nhu bao Katrina d6 bd vao
bang New Orleans - My thang 8/2005, bao Nar-
gis d6 bo vao Myanma thang 5/2008 va dic biét
gan day siéu bido Haiyan cdp 17 tran vao
Phillipin thang 11/2013 1am hon 7000 nguoi chét
va mat tich, chu yéu boi ngap lut do nudc bién
dang cao. Dai ven bién Viét Nam ciing da ghi
nhan nhiéu con bio gy gié manh, séng 1on va
nude bién dang cao nhu bio Dan (1989), Becky
(1999), Damrey (2005), Xangsane (2006), Ket-
sana (2009) [2].

Nghién ctru vé bio va nuéc dang do bio da
duogc tién hanh tir rat lau, chu yéu theo huéng
xay dung cong ngh¢ phuc vu du bao nghi¢p vu.
V61 hudng nghién ctru danh gia kha nang rui ro
cua cac loai thién tai trong d6 c6 bao va nudce
dang do bio, tai cic nudc phat trién nhu My,
Canada, Uc, Cong dong Chau Au, Nhat Ban, Dai
"Trung tam Dy bdo khi twong Thuy van Trung
wong
Email: thuybanguyen@gmail.com

Loan, déu da c6 cac chuong trinh nghién ciru dé
xdy dung cac phuong phap g pho tir rt sGm.
Tai My, cac nha khoa hoc da str dung s6 liéu mo
phéng 2.000 nam bao tu s6 lidu 100 nam bio lich
str dé 1am dau vao cho mé hinh tinh nuéc dang
do bao va xay dung duong tan suat nudc dang
d6i voi chu ki 13p lai tir 2 dén 100 nam [5]. Tai
Vi¢t Nam, tac gia Dinh Van Manh va nnk (2010)
[2] da tinh toan, xay dung mdt bo sb liéu co ban
vé thuy triéu, nude dang do bdo va muc nude
téng hop do thuy triéu va nuée dang do bio doc
bo bién tir Quang Ninh dén Quang Nam. Trong
d6, tap hop bao phat sinh thong ké dugc xdy
dung theo phuong phap Monte-Carlo dya trén
phan bd xac sudt ciia cac tham sd bio lich su.
Ciing theo hudng nay, nhom tac gia Dinh Van
Uu va nnk (2009) [5] di két hop cac phuong
phap thong ké va mé hinh s tri dé tinh toan va
phan tich myc nudce bién cuc trj ¢6 tinh dén muc
nudc bién dang do tac dong cua bién ddi khi hau
tai cac khu vuc ven bo bién va hai dao Viét Nam.
Gan day nhat, DS Dinh Chién (2016) da tinh
toan nguy co nudc dang bio tai ven bién tir
Quéng Binh - Quang Nam theo s6 liéu bdo trong
1000 nam tinh tr phuong phap Monte Carlo [1].
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Dé c6 co s¢ khoa hoc xay dung cac phuong
an ung ph6 voi bio manh, siéu bdo anh hudng
dén Viét Nam, gan day Chinh phii da c6 yéu cau
nganh khi twong thily van nghién ciu nguy co
bao va nudc dang do bao cho tung khu vuc ven
bién Viét Nam. Trong nghién ctru ndy, bdo va
nudc dang do bao trong giai doan 1951 - 2016
cling nhu kha nang xuét hién cac cép bao manh,
siéu bao va nudc dang 16n tai khu vuc ven bién
Viét Nam dugc phén tich danh gia. Ngoai s6 liéu
cac con bao lich sur trong giai doan 1951 - 2016,
tap hop bao phat sinh trong 1.000 nam da duogc
xay dung theo phuong phap Monte Carlo. M6
hinh hai duong tich hop thuy triéu, song va nudc
dang bio duoc ap dung dé mé phong nudc dang
trong cac con bao lich str va tap hop bao phat
sinh thong ké.

2. Khu vue va phwong phap nghién ctru

a. Khu vwce nghién ciru

Khu vue nghién ctru 1a dai ven bién tir Quang
Ninh dén Ca Mau. Do su thay ddi cua vi tri dia
ly, khi hau, dia hinh va tinh chit thuy tridu nén
tan suét, thoi gian va cuong do bao, do 16n nudce
dang do bio c6 nhiéu sy khac biét. Hién trang va
nguy co nudc dang do bao dugc phan tich cho
ting khu vuc trén dai ven bién nay.

b. Phwong phap nghién ciru

Phuong phap thdng ké dugc sir dung dé phan
tich cac dac trung bao tai tirng khu vuc. Trong
khi do, phuong phap Monte Carlo dugc ap dung

dé xac dinh kha ning xuét hién cac cip bdo
manh, si€u bao tai tung khu vuc va lam s6 lieu
dau vao cho tinh nuéc dang do bdo. Theo
phuong phap Monte - Carlo, tap hop bao phat
sinh thong ké cho 1.000 nam da duoc xay dung.
Y tuong cia phuong phap Monte Carlo 1a dua
trén phan bd x4c suat cia cac tham s bio thuc
té nhu vi tri d6 bo, khi ap tai tdm, huong va tde
d6 di chuyén cua bdo dé xay dung tip hop bio
phat sinh thong ké cho nhiéu nim. Co s¢ ly
thuyét va cac budc tinh trong phuong phap
Monte Carlo da dugc dugc trinh bay chi tiét
trong nghién ctru cia Pinh Van Uu (2009), Dinh
Vin Manh (2010) va B Dinh Chién (2016).
Nghién ctru ndy da sir dung s liéu bdo trong giai
doan 1951 - 2016 dugc thu thap tai Trung tam
Du bao khi tugng thuy van Trung wong va trén
trang web cua Co quan Khi tuong Nhat Ban [8].
Nude dang bdo duoc tinh toan bang mé hinh tich
hop thuy tridu, song va nude dang do bdo. Co so
1i thuyét, hiéu chinh va kiém dinh mé hinh
SuWAT tai khu vuc nghién ctru dugc trinh bay
chi tiét trong cac cong trinh [1, 3, 4, 7]. Trong
nghién ctru ndy, mo hinh SuWAT dugc thiét ké
trén lu6i chir nhat 1ong 3 16p dé mo6 phong nude
dang do bdo. Thong tin vé mién tinh va luéi tinh
duoc thé hién chi tiét trén bang 1, trong do mién
tinh D3 duoc xdy dung uyén chuyén cho ting
con bao.

Bang 1. Théng tin vé mién tinh va luéi tinh

S6 diém tinh

TT Ludi Mién tinh theo kinh & D0 Phan giai
. % (Ax x Ay)
vi tuyén
D1 103-120°E, 6-22°N 226 x 211 7400 x 7400
Venbién D2 105.0-110.5°E, 16.0 -21.5°N 181x241 1850 1850
Bac Bo 0 ,
: 106.0 - 107.5°E, 20.0 - 21.0°N (4p
D3 jung cho bio db bd vao Hai Phong ) 181 x 121 925 % 925
. DI 103-120"E, 6-22°N 226x 211 7400 x 7400
V;‘rlu‘f:gen D2 106.0- 111.0°E, 12.0-18.5°N 301 x361 1850 x 1850
Bo 107.5 - 109’E, 15.5 - 16.5°N (4p dung
D3 cho bao d6 bo vao Pa Ning I81x 121 925 x 925
D1 104- 120° E, 6-22°N 226 x 211 7400 x 7400
Venbién D2  105.0-110.0°E, 8.0-13.0° N 301 x 301 1850 x 1850
Nam B¢ ) 0 10 70 ;
D3 106.3-107.6" E, 9.7-10.7" N (4p dung 157 x 121 925 x 925

cho bio d6 bd vao Viing Tau)
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Trudng gié va khi ap dé mo phong nudce dang
do bdo dugc tinh toan tor m6 hinh bao giai tich
cua Fujita (1972) [6]. Nghién ctu cua tac gia
Nguyén Ba Thuay (2017) da chi ra rang thuy triéu
chi c¢6 anh hudng dang ké t6i nude dang bio khi
bao d6 b vao khu vuc 6 bién d¢ tridu cao tai
thoi ky tridu cuong. Trong khi d6, song trong bio
gy nudc dang dang ké nhat 14 trong nhimng con
bdo manh. Do vay, cac két qua tinh nudc dang
cho tat ca cac con béo lich sir déu xét toi tuong
tac v6i thiy tridu, nudc dang va song. Riéng dbi
v6i tap hop bdo phat sinh thong ké, nudc dang
tinh toan s& khong xét t6i thiy triéu do cac con
bao nay khong xac dinh thoi diém bd bo.

3. Hién trang va nguy co bao va nwéc dang
do bao khu vuc ven bién Quaing Ninh dén Ca
Mau

3.1. Hién trang bdo va nwdc ding do bao tai
ven bién Qudng Ninh dén Ca Mau

Hién trang bdo va nudc dang do bao duogc
hiéu 12 bdo va nudc dang di ting xut hién trong
khu vyc. Dé danh gia hién trang bio anh huong
t6i dai ven bién tir Quang Ninh t6i Ca Mau, s6
liéu bao trong giai doan 1951 - 2016 duoc phan
tich theo vi tri, qily dao va cip bdo cho timg khu
vuc. Dé danh gid nudc dang bao tai khu vyec,
khong chi nhitng con bio c6 tim do bo vao khu
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vuc ma tit ca cac con co tAm nam ngoai nhung
¢6 kha ning gy nudc dang dang ké tai khu vuc
déu duoc tinh toan. Bang 2 14 s6 liéu thong ké s6
bao hoat dong trén Bién Pong va ven bo Viét
Nam trong giai doan 1951 - 2016. Theo do, s6
luong bio co xu thé giam dan tir Bic vao Nam.
Ven bién Quang Ninh - Ha Tinh c6 sé con bio
anh huong nhidu nhat v6i 342 con, trong d6 co
2 con trén cip 13. Ven bién Quang Binh - Quang
Nam c6 s6 luong bdo manh cép 12 - 13 nhiéu
nhat. Ven bién tir Ba Ria - Viing Tau t6i Ca Mau
¢6 s6 lugng bio anh huong it nhét, chi ¢6 2 con
bdo manh cip 12 - 13. Phan bd quy dao theo cp
bdo trén Bién Pong va anh hudng téi dit lién
Viét Nam duoc thé hién trén Hinh 1. Cac phan
tich thong ké cho thdy, thoi ky nira dau mua béo,
quy dao bdo c6 huéng Ty Bic, Bic va Pong
Bic, va thuong d6 bo vao Pong Nam Trung
Qudc. Thoi ky sau quy dao thién huéng Tay vé
phia Viét Nam. Thong ké trung binh cho thay, tir
thang 1 dén thang 5, bdo it c6 kha ning anh
huong dén dat lién Viét Nam. Tir thang 6 dén
thang 8, bdo anh hudng nhiéu Bic B. Tir thang
9 dén thang 11, bao anh huong nhiéu ¢ Trung Bo
va Nam bo. O ntra dau mua bio, quy dao ctia bio
it phtrc tap, va nguoc lai, bao thuong di chuyén
phtre tap trong nira cubi mua bio.

Hinh 1. Quy dao bdo trén Bién Déng va vao ddt lién Viét Nam: (a) Cap 8 - 11, (b) Cap 12-13 va (c)
trén cap 13
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Bdng 2. 86 heot bdo anh hieong ti cdc khu viee trén bién Pong va cdc ving bién ven bo Viét Nam
trong giai doan 1951-2016.

Vung bién Cap8-11 Cip12-13 Trén cip 13
Quéng Ninh - Ha Tinh 317 23 2
Quéng Binh-Phu Yén 307 55 11
Khanh Hoa- Binh Thuan 94 12 1
Ba Ria Viing Tau-Ca Mau 46 2 0
Bic bién Dong 1816 339 90
Giita bién Déng 747 97 41
Nam bién Pong 144 6 0
Téng 3471 534 145

Do han ché vé s liéu quan tric nuée dang do
bdo nén giai phap sir dung két qua tinh tir mo
hinh s6 trj c6 do tin cay cao dé thay thé 1a phu
hop nhat cho danh gia nudc dang trong bio tai
khu vuec.

Trén hinh 2 thé hién phan bd nuéc dang bao
16n nhét tai trén cac khu vuc ven bién trong giai
doan 1951 - 2016, va dugc phan theo 5 vung: (a)
Quaéng Ninh - Thanh Hoéa; (b) Nghé An - Quang
Binh; (¢) Quang Tri - Quang Ngai; (d) Binh Dinh
- Ninh Thuén va (e) Binh Thuan - Ca Mau. Day
1a truong nude dang 16n nhat dugc xac dinh theo
két qua tinh todn cua tit ca cac con bio di vao
ven bo Vi¢t Nam trong giai doan tir 1951 - 2016.
Theo d6, ven bién tir Quang Ninh - Thanh Héa
nudc dang bao 3,0 m da xuét hién tai mot sé khu
vuc nhu Quang Ninh, Hai Phong, Théi Binh va
Nam Dinh. Phén 1én cac khu vuc trong dai ven
bién nay c6 nudc dang bio t6i 2,0 m. Mot s con
bao gy nudc dang 16n tai khu vuce nay phai ké
t¢1 nhu Frankie (1996), Damrey (2005), Kalma-
egy (2014). Ven bién tir Nghé An t6i Quang Binh
1a noi d4 ghi nhan nhiéu con bao gay nudc dang
16n nhu DAN (1989) d6 bo vao Ha Tinh, Becky
(1990) d6 bo vao Nghé An, Harriet (1971) d6 bo
vao Quang Tri. Trong d6 bdo Harriet mic du d6
bd vao Quang Tri nhung cling da gdy nudc dang
16n hon 2,0 m cho mét sé khu vuc & phia Nam
Quéng Binh. Phan ven bién phia nam cua khu
vuc nay c¢6 nudc dang bio 16n hon phia Bic, cao
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nhat t&i 4,0 m. Trong dai ven bién tir Quang Tri
t6i Quang Ngii, d cao nudc dang giam dan tir
Bic vao Nam do xu thé giam vé tan suét va
cudng do bdo trong khu vuc. Tai phia Béc, day
14 noi ¢6 nhiéu con bao manh d6 bo nén da gay
nude dang lom. Céc con bao nhu Harriet (1971),
Cecil (1985), Betty (8/1987), Xangsane (9/2006)
va Ketsana (9/2009) da gay nudc dang 16n trén
2,0 m tai khu vuc quanh vi tri bao dd bo, trong
d6 bao Harriet (7/1971) da gay nudc dang 16n
hon 4 m tai Quang Tri. Trong khu vyc ven bién
tor Quang Ngai té1 Ninh Thuén nudc dang bao
cling c6 xu thé giam dan tr Bic vao Nam.
Nhimng vi tri ¢6 nudc dang tdi 1,0 m tap chung
chu yéu ¢ phia Bic khu vuc. Nudc dang bio tai
dai ven bién nay thap do boi 2 nguyén nhan: Thi
nhat day 1a khu vuc ¢6 it con bdo manh anh
huong, cho du ciing da c6 bao manh dd bo vao
khu vuc nay nhung huéng di chuyén khong
thuan ti¢n cho gay nudc dang (bao Durian, 2006
di chuyén xién v6i duong bo); Thir hai, do day la
khu vuc nude bién sau, do doc 16n va duong bo
théng nén da 1am han ché d6 16n nude dang bao.
Ven bién tir Binh Thuan - Ca Mau 1a khu vuc ¢6
rat it bdo anh hudng, tuy nhién gan day ciing da
ghi nhan nudc dang bdo 1én téi 1,5m (tai Ghénh
Hao) trong bdo Linda (1997). Mic du s6 lugng
bao manh hoat dong it nhung l1a noi c6 dia hinh
néng nén nhiéu vi tri trong khu vuc nay di co
nude dang bdo ti gan 2,0 m.

S thang 12 - 2017



BAI BAO KHOA HQC

3.2. Nguy co bao va nwéc dang do bdo ven
bién Quing Ninh - Ca Mau

Trén co sé ham phan phdi x4c suat cua cac
tham sb bao lich st thu dugc, d3 xay dung dugc
tap hop bao phat sinh thong ké trong 1000 nam,
bao gém 6213 con béo, trong d6 c6 4678 con
bao d6 bo vao dai ven bién Viét Nam tir Quang
Ninh dén Ca Mau. S6 con bio trung binh d6 bo
vao vung bién Quang Ninh - Ha Tinh 1a 2.35
con/nim; ving bién Quang Binh - Phi Yén 14
1.48 con/nam; Khanh Hoa - Binh Thuan va Ba
Ria Vung Tau - Ca Mau tuong ung la 0.50 va
0.36 con/nam.

Két qua thong ké sé luong bao theo cap Bo
pho tai 04 khu vuc 1a Quang Ninh - Ha Tinh;

Hinh 2. Phin bé nude dang bdo 16m nhdt tai cdc khu viee trong giai doan 1951-2016: (a) Qudng
Ninh-Thanh Hoa, (b) Nghé An-Quang Binh, (c) Quang Tri-Quang Ngdi, (d) Binh Pinh-Ninh
Thugn, va (e) Binh Thudn-Ca Mau

Quang Binh - Pht Yén; Khanh Hoa - Binh
Thuan va Ba Ria Viing Tau - Ca Mau dugc thé
hién trong Bang 3. Theo d6 s6 luong ATND hodc
bdo 1a sd trong ngoac don, con bén canh la ty 1¢
% tuong (g tinh theo tong sb con bao, ATND.
Két qua cho thay, vang bién Quang Ninh - Ha
Tinh bdo manh nhat cép 16 c6 thé xuat hién,
riéng ving bién Quang Binh - Phu Yén c6 bio
cép 17, tai ving bién Khanh Hoa - Binh Thuan
bao ¢6 thé manh cip 15 va ving bién tir Ba Ria
- Viing Tau dén Ca Mau bdo manh nhét c6 thé
xuét hién 1a cAp 13. Trén hinh 3 13 quy dao mot
sb con bdo vai cép manh nhat d6 bd vao mot sd
khu vuec.
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Bdng 3. Thong ké sé heong va tan sudt bio phat sinh thong ké trong 1000 nam theo cdp Bé pho

(s6 con/phan tram) tai 4 khu vuec tir Quang Ninh dén Ca Mau

Cép bao - - S - 3 @u AL . o T
B6 pho Quang Ninh-Ha  Quang Binh-Pht  Khénh Hoa-Binh Ba Ria Viing
Tinh Yén Thuan Tau-Ca Mau
ATND (663) / 14.17% (413) / 8.83% (139)/2.97% (105) /2.24%
8 (483) /10.32% (330) / 7.05% (105)/2.97% (72) / 1.54%
9 (505) / 10.80% (310) / 7.05% (112) /2.39% (78) / 1.67%
10 (196) / 4.19% (122) /2.61% (38)/0.81% (28)/0.60%
11 (144) /3.08% (100) / 2.14% (24)/0.51% (29)/0.62%
12 (316) / 6.76% (183)/3.91% (74) / 1.58% (44) / 0.94%
13 (18)/0.38% (10)/3.91% (1)/0.02% (6)/0.13%
14 8)/0.17% (7)/0.15% (2)/0.04%
15 (6)/0.13% (2)/0.04% (2)/0.04%
16 1)/0.07% (1)/0.02%
17 (1)/0.02%
Tong (2340)/50.02 (1479)/31.62 (467)/10.62 (362)/7.74%

Hinh 3. Quy dao bdo cdp 16 do bé vao: (a) Quang Ninh, cap 15 vao (b) Quéng Binh, cdp 17 (c)
Qudng Tri, cdp 15 vao(d) Phii Yén-Khanh Hoa va cdp 12 vdo (e) Binh Thudn-Viing Tau

Trén co sé tdp hop bdo phat sinh théng ké
trong 1000 nam dugc xac dinh & trén, nguy co
nudc dang do bao dugc tinh toan cho céc con
bio manh, siéu bio dd bd vao tung khu vuc.

Trén hinh 4 14 phan b nudc dang bio 16n
nhat tai cic dai ven bién: (a) Quang Ninh -
Thanh Hoéa; (b) Nghé An - Quang Binh; (c)
Quang Tri - Quang Nghai; (d) Binh Dinh - Ninh
Thuén va (e¢) Binh Thuén - Ca Mau. Két qua cho

théy ddi v6i mdi khu vue ven bién, phan bd nude
dang khong han theo mot xu thé chung tir Bac
vao Nam, chénh Iéch d¢ 16n ciia nudc dang bao
ngoai viéc phu thudc vao tham s6 bio (cuong do
va huéng di chuyén) con phy thudc dia hinh (46
sdu, d6 doc va hinh dang dudng bo), nhitng khu
vuc c6 dia hinh nong va thoai, duong bo 1om
thudng co nude dang cao hon. Toan dai ven bién
tir Quang Ninh - Thanh Hoéa, déu c¢6 nguy co
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nudc dang cao toi trén 3,0 m. Do sb luong bao
manh tap trung nhiéu & Quang Ninh, Hai Phong
va Thanh Héa nén day 1a nhitng khu vuc c6 nguy
co nude dang bao cao hon. Nudc dang bao 16n
nhat ¢6 thé xut hién tai Quang Ninh, Hai Phong
1a 4.5 m, Thanh Héa 4 m. Trong dai ven bién tir
Nghé An - Quang Binh, cac khu vuc Nghé An,
Bic Ha Tinh va Quang Binh c6 nudc dang t6i
4,0m. Tai dai ven bién Quang Tri - Quang Ngai,
nhitng khu vuc c6 nudc dang 16n 1a Quang Tri,
giita Hué va vinh Pa Ning. Khu vuc phia Nam
Pa Ning, Quang Nam va Quang Ngii tri s6
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nudce dang nho hon. Nudc dang ¢ Quang Tri 16n
nhat dat t6i 5,0 m. O dai ven bién tir Binh Dinh-
Ninh Thudn, mic du ¢ thé c¢6 con bdo cap 15 dd
b vao day (Khanh Hoa) nhung nudc dang do
bao khong 16m do day 1a khu vuc nudc sau, cao
nhét tai Khanh Hoa khoang 2.0m. Tai khu vuc
ven bién Nam B (Binh Thuan - Ca Mau), ngoai
trir ven bién Ca Mau, cac khu vuc khac déu co
nguy co nudc dang bao toi 2,0 m. Trong d6 nguy
co nudce ding bio cao nhét tap trung tai ven bién
Viing Tau, Tién Giang va Bac Liéu 1én t6i 2,5 m.

22

21

20°

Hinh 4. Phéin bé nude dang I6n nhat tai cdc khu viee theo s6 liéu bdo phdt sinh thong ké trong
1000 nam: (a) Quang Ninh - Thanh Hoa, (b) Nghé An - Quang Binh, (c) Quang Tri - Quang Ngai,
(d) Binh Dinh - Ninh Thudn, va (e) Binh Thudn - Ca Mau.
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Nhirg két qua danh gia vé hién trang va nguy
co bao va nudc dang do bao tai dai ven bién Viét
Nam s& 1a co s¢ dé phuc vu xdy dung cac
phuong an ung phé véi bao manh va siéu bao tai
Viét Nam.

4. Két luin

Trong nghién clru nay, hi¢n trang va nguy co
bao va nudc dang do bao tai khu vuc ven bién tir
Quang Ninh dén Ca Mau nim dugc phan tich
dua theo sd liéu quan tric, két qua tinh toan theo
phuong phap Monte Carlo (bao gid) va mo hinh
s6 tri tich hop SUWAT (nudc dang bio). Trong
d6, ngoai sb lidu bio trong giai doan 1951 -
2016, tap hop bio phat sinh thong ké trong 1.000
nam da dugc xay dung dé c6 duoc chudi sb liéu
du dai dé danh gia nguy co bio va nudc dang do
bio. Mot sb két qua dat dugc co thé tom tat nhu
sau:

- S6 lwong bio ¢6 xu thé giam dan tir Bic vao
Nam. Trong giai doan 1951 - 2016, ven bién
Quang Ninh - Ha Tinh c¢6 sé con bdo anh huéng
nhiéu nhat v6i 342 con, trong d6 c6 2 con trén
cap 13. Ven bién Quang Binh - Quang Nam c6 s6
luong bdo manh cép 12-13 anh huong nhiéu

nhat. Ven bién Ba Ria Viing Tau ti Ca Mau ¢6
s6 lugng bdo anh huong it nhat, c6 2 con bio
manh cép 12-13. Ven bién tir Quang Ninh -
Thanh Hoéa nudc dang bao toi 3,0m. Phia Nam
ctia ven bién tir Nghé An - Quang Binh va phia
béc cua ven bién Quang Tri - Quang Ngii nudc
dang bao Ién tdi hon 4,0m. Tai dai ven bién tir
Binh Thuan - Ca Mau ciing da ghi nhan nudc
dang bao lén téi 1,5m.

- Trong 1.000 nam s€ c¢6 6213 con bao, trong
d6 c6 4678 con bio db bd vao dai ven bién tur
Quéng Ninh dén Ca Mau. Trong d6, ving bién
Quang Ninh - Thanh Hoa bdo manh nhét co thé
dat cip 16, Nghé An - Quang Tri cdp 16, ving
Quang Binh - Phii Yén ¢6 bio cdp 17, Binh Dinh
- Ninh Thuan cap 15 va Binh Thuan - Ca Mau
c6 thé dat cap 13.

- Xu thé nuéc dang bao khong han theo vi tri
dia 1y 16 rét, nhitng khu vuc c6 nudc dang bao
16n 14 ven bién Quang Ninh - Hai Phong (4.5 m),
Thanh Hoa - Nghé An (4.0 m), Quang Tri (5.0
m). Dai ven bién Nam B9 ciing c6 nguy co nudc
dang bao toi 2,5 m.

Léi cam on: Nghién ciru nay dwoc tai tro boi B6 Khoa hoc va cong nghé trong dé tai ma sé
PTTPL-CN.35/15 (s6 liéu va phiong phdp) va boi Quy Phdt trién khoa hoc va céng nghé Quoc gia
(NAFOSTED) trong dé tai ma s6 105.06-2017.07 (phwong phdp nghién citu). Tdp thé tac gia xin

chan thanh cam on.
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ASSESSMENT OF THE RISK OF TYPHOON AND STORM SURGES IN
COASTAL AREAS OF VIETNAM

Hoang Duc Cuong!, Nguyen Ba Thuy', Nguyen Van Huong!, Du Duc Tien!
'Vietnam National Hydrometeorolocical Forecasting Center, No.8 Phao Dai Lang, Dong Da,
Hanoi, Vietnam

Abstract: The current status (1951-2016) and the risk of typhoons and storm surges in coastal
areas of Vietnam are analyzed and evaluated based on the observation data, results of statistical
and numerical model. The Monte Carlo method is used to construct a bogus typhoons. A coupled nu-
merical model of Surge, WAve and Tide (called SuWAT) is used for simulation storm surge. The re-
sults show that in the period 1951-2016 there were many typhoons landed and caused high storm
surges on the coast of the North and the North of Central of Vietnam. In one thousand years, there
has been 4678 typhoons entering the coastal zone from Quang Ninh to Ca Mau. In particular, the
most severe typhoon in coastal area from Quang Ninh to Thanh Hoa was at level 16 (Beaufort scale),
Nghe An - Quang Tri was at level 16, Quang Binh - Phu Yen was at level 17, Binh Dinh - Ninh Thuan
was at level 15 and Binh Thuan - Ca Mau was at level 13. The areas with high vuneable storm surges
were provinces from Quang Ninh to Hai Phong (4.5m), Thanh Hoa to Nghe An (4.0m), Quang Tri
(5.0m). The results of this study are the basis for the preparation of the response to strong/ super ty-
phoons in the coast of Vietnam.

Keywords: Typhoon, storm surge, Monte carlo, SuWAT.
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