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TOM TAT: Bio va nuéc dang do bdo gay ra l1a cac hién tugng thoi tiét nguy hiém, thiét hai do
chung gay ra la rat 1on. Vi vy, van dé nghién ctru bao va nudc dang do bao hién nay dang rat dugc
quan tam. Bai bao nay trinh bay mot s két qua nghién ctru cac dic trung bdo va nude dang do bo
cua cac con bio d6 bo tryc tiép vao cac viing bd nudce ta trong thoi gian tir nam 1951 dén nam 2015.
Céc dai luong dic trung bdo va nudc dang do bdo dugc xac dinh trén co so s6 liéu bio dugc thu
thap tir cAc tai liéu do Trung tdm Khi tugng Nhat Ban JMA cong bd. Trong d6, nuéc dang do béo
dugc tinh toan bang mé hinh sb duoc thiét 1ap trén co s phan mém TSIM 08 do Phong Co hoc bién,
Vién Co hoc, Vién Han 1am Khoa hoc Cong nghé Viét Nam xay dyng. Mé hinh sé da duoc hiéu
chinh va kiém chiing bang céc s6 liéu nudc dang do bdo quan tric & cac tram thay-hai vin ven bo va

sb ligu khao sat thuc dia caa mot sé con bio.

T khoa: Bic trung bao, nudc dang béo.

MO PAU

Nudc ta c6 dai bo bién dai hon 3.000 km
lai nAm trong ving hoat dong cua bdo vai tan
suat trung binh nim bao gdm ca bdo va é&p
thap nhiét déi Ia khoang 5 - 7 con [1]. Hau
gua ma bdo gay ra la rat Ion. Theo thong ké
cia T6 chuc Y té Thé giéi (WHO), tir nim
1989 dén 2011, trung binh mdi nim & Viét
Nam ¢6 567 nguoi chét va mét tich do tham
hoa thién nhién, trong d6 chii yéu 1a do bio.
Thiét hai vé kinh té 1a khoang 1,9 ti USD tong
san pham qudc ndi theo sirc mua GDP (PPP),
tuong duong 1,3% GDP [3].

Khi bdo d6 bo vao bo, suc gié va nuéc
dang do bao (hay con goi la nuéc dang béo -
NDB) la nhitng yéu t6 chinh gay ra thiét hai
cho céac ving bo. Vi vay, van dé nghién ctu
cac dic trung bdo va NDB nhu tde d6 gid, thoi
diém xuat hién caa bio, huéng di chuyén, muc
nuéc dang va vi tri NDB cuc dai,... la rat can
thiét dé dua ra cac bién phap giam thiéu thiét

hai do bdo gay ra.

Dé nghién ctru cac dic trung bao va NDB &
cac vung bo, dai ven bo nude ta dugc chia thanh
6 ving twong Gng véi dic diém dia hinh, dia
mao va khi hau khac nhau. Vung 1 la vung bo
c4c tinh dong bang Béc Bo, tir Quang Ninh dén
Ninh Binh. Vung 2 la vung bo céac tinh Thanh
Hoa-Nghé An-Ha Tinh. Ving 3 1a vung bo cac
tinh tr Quang Binh dén Thura Thién-Hué. Ving
4: Tir Pa Ning dén Binh Binh. Ving 5 1a ving
bd cac tinh Nam Trung Bo, tir Phi Yén dén
Binh Thuan. Vung 6 la vung bo cac tinh Nam
B, tir Ba Ria-Viing Tau dén Ca Mau (hinh 1).

Cac dic trung bdo dugce xac dinh dya trén
56 liéu quan tric cua cac con bio (suc gio tur
Cap 8 tr 18n khi dd bo vao dat lién) d6 bo truc
tiép vao cac ving bo tir Mong Cai dén Ca Mau
ctia nude ta. CAc sb liéu nay do Trung tam Khi
tuong Nhat Ban cong bo.

bé x&c dinh NDB, hién nay c6 2 phuong
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phap la do dac va tinh toan bing moé hinh s
bang cac phan mém chuyén dung nhu Mike,
Delft3D, SMS, TSIM 08,... Tuy nhién, do han
che ve so ligu do dac nén trong nghién ctu nay
NDB dugc tinh toan bang md hinh s6 duoc xay
dung trén co s¢ phan meém TSIM 08 do Phong
Co hoc va Moi truong bién, Vién Co hoc, Vién
Han Iam Khoa hoc va Cong ngh¢ Vit Nam
xay dung. Phan mém nay da duoc su dung tinh
toan NDB trong nhiéu dé tai nghién clru cap
Nha nuéc, cap Bo va cho ket‘qua kha tot va da
duoc lya chon lam phan mém nghi¢p vu tai
Trung tdm Dy bao Quoc gia.
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Hinh 1. C4c vung bo va vi tri caa cc tram
thay-hai van

SO LIEU VA PHUONG PHAP NGHIEN
CcUuU

Dé xéc dinh céc dic trung bao va NDB ¢
cac vUng bo, cac so liéu can thiét dé xac dinh
chung can pha1 duoc duoc thu thap va xu ly.
Cac s6 liéu nay gom:

S6 liéu bao. S6 liéu bao dugc thu thap tir cac
tai lidu do Trung tam Khi tugng Nhat Ban JIMA
(Japan Meteorologlcal Agency) cong bé. Sb
ligu nay gom cac gia tri vi tri tam bdo va ap
suat khi quyen cuc tiéu ¢ tam b&o (Pnin) duoc
do dac 4 lan/ngay vao cac thoi diém 0 h, 6 h,
12 h va 18 h (GMT) cua toan bo cac con bao
da do bg vao dat lien nuéc ta trong khoang thoi
gian tr ndm 1951 dén nam 2015. T cac so liéu
nay sé xac dinh duoc qu dao di chuyen cua
cac con bdo (hinh 2) va céc thdng s6 bao.

Hinh 2. Quy dao di chuyén cia cac con bdo

Sé ligu dg sau day blen S6 liéu s6 o sau day
bién duoc thu thap, s6 héa va xu ly dé xay
dung ludi tinh cho md hinh sé tri tinh toan
NDB ¢ cac vung bo. Sb lieu nay bao gom:

Céc ban do do sau vung bién ven bo Viét
Nam ty I¢ 1:10.000, 1:20.000, 1:100.000 va
Ban d6 do sau Bién Pong ty I¢ 1:1.000.000 do
Hai quan Nhan dan Viét Nam xuat ban.

98 ban do d6 sau ty I¢ 1:50.000, hé toa do
Quéc gia VN2000, dang dir liéu MicroStation,
do Trung tam Tu li€u va Do dac Béan do, Bo
Tai nguyén va Mbi truong cung cap.



S6 liéu mure nwéc. So lieu muc nuoc thye do
duoc thu thap va xu ly dé xac dinh NDB cuia cac
con bdo st dung hi¢u chinh va kiém chung moé
hinh sé trj tinh toan NDB. S6 liéu nay bao gom:
Myc nuéc thuc do tai 40 tram thuy-hdi
van ven bién (hinh 1) to Quang Ninh dén Ca
Mau. Day la cac chudi s6 liéu dugc do dac lién
tuc 1 gio 156 licu: i

Trong nhicu nam: S6 liéu nay dung dé
phan tich cac hang s diéu hoa (HSDH) gom
bién d6 va pha cua cac song triéu thanh phan
tai tram.

Trong tbi thiéu tir 5 - 7 ngay trong thoi
gian bdo hoat dong va c6 it nhat 2 ngay sau khi
bao d6 bo. S6 lieu nay ding dé xac dinh NDB.

Phuong phéap xac dinh NDB tir s6 liéu muc
nudc thue do duoc thuc hién theo cong thirc sau:

&) =4 ()¢ (1) (1)

Trong dé: t 1a thoi diém tinh toan; & 1a NDB;
o 1a muc nuée thue do; &7 14 myc tridu duoc
xac dinh bang cbng thuc:

= A +Zn: fH, cos[qt+(V,+u)—g,] (2

Véi: Ay 1a myc nudc bién trung binh; g; 12 van
tbc goc; H; va g; 1a bién do va pha caa HSPH
ctia song triéu thanh phan tha i cua tram; Vova
u la cac hang sé thién van cua tram; n la sb
s6ng tridu thanh phan. Cac HSPH thuy triéu
thuc do cua tram dac xac dinh tir phan tich diéu
hoa thuay tridu cac chudi muc nude do dac.

Trong nghién ctu nay phuong phap tinh
toan va du bao thuy tricu duoc st dung la
phuong phap binh phuong ti thleu véi n=10.
Cac song trieu thanh phan bao gom 4 song nhat
triéu (Ky, Oy, Py, Q1); 4 s6ng béan nhat triéu (M5,
S,, Ny, K3) va 2 séng chu ky dai la S, va Sg,
(nam va nira nam). Cac song triéu thanh phan
nay da dugc xéac dinh la cdc song c6 dong gop
chu yeu trong muc nudce tricu tong coéng ¢ vlng
bo nudc tal?

S6 lieu khao sat NDB cua 17 con bdao manh
do bo vao dét lién trong thot ky tir nam 1985
dén nam 2005 & mien Bic (tu Mong Cai dén
Thira Thién-Hué). Sb liéu nay duoc khao sét,
do dac ngay sau khi bdo tan.

Cac ddac trung bdo va nuwoc dang do bdo...

Trong nghién ctru nay, cac phuong phap
nghién ctru dugc st dung chu yeu la GIS, phan
tich diéu hoa thuay triéu va md hinh sé. Trong
d6, phuong phap GIS duogc su dung dé xac
dlnh quy dao, Vi tri d6 bo, hudng va van téc di
chuyén cua bao. Phuong phap phan tich diéu
hoa thiy triéu duoc sir dung dé xac dinh cac
HSDPH thuy triéu va NDB thuc do. M6 hinh s
tri duoc su dung dé tinh toan NDB cua cac con
bdo do bd vao cac ving bo.

XAC PINH CAC THONG SO BAO

Trén co s& CAC gla tri quan tric quy dao
b&o va ap suat khi quyen cuc tiéu ¢ tam bdo thu
thap dugc, cac thong so bao nhu van téc gio
cuc dai on dinh, cap béo (theo cap gid Beaufort
va phan loai cua Viét Nam), huéng va van toc
di chuyén cua béo, thoi gian va dia diém do bo
cua bdo,... cua ‘timg con béo s& duoc xac dinh.

Ap suit va téc do gid tai mot diém duoc
xé4c dinh bang cac cong thirc thue nghiém [2]:

P—P — P —Prin 3
i+ (r/ R)?

W W, 2R *)
1+(r/R)

Véi: P, 12 &p suét tai ria bao; Pni,- 4p suat tai
tam bao; R- ban kinh gi6 cuc dai; r- khoang
cach tir diém dang xét dén tam bao; Winax- toc
d6 gio6 cuc dai duge xac dinh bang mdi quan hé
thuc nghiém véi d6 giam ap ¢ tdm béo.

Tuy nhién, ngoai quy luat can bang xody,
phan b ap suit va gié con chju anh huong cua
chuyén dong tinh tién cua tdm bao, do léch
vecto gio so v4i duong tiép tuyén cua duong
dang ap ciing nhu anh huong cua dia hinh khi
bdo dén vuing gan bo. Do vay, md hinh béo bt
dbi xirng 6 thé dugc biéu dién nhu sau:

Wy =W +W, +W, +W, )
O day: W 12 biéu dién bdo tron xoay, dugc
xac dinh bang cong thac (4); W, =W cos(¢) :
phan hiéu chinh van téc do ma sat; - goc
léch cua véc to van toc gio véi dudng dang ap;
W, - van toc tinh tién cta tam bdo va w, - hiéu
chinh do anh hudng cua luc dia.
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Téc do di chuyén cua bdo dugc xac dinh
bai 2 vi tri thm bdo quan trac lién ké, huéng
cua béo trung vaéi hudng ciaa doan thang noi hai
vi tri nay.

TINH TOAN NUOC DANG BAO

Thiét 1ap md hinh. M6 hinh s6 tinh todn NDB
trong nghién ctru nay duoc thict lap trén co s&

oU u ou \

d(Ucosg) UV tang =20singV ——3

phan mém TSIM 08. Pay la phan mém tinh
toan thuy tricu va nuéc dang do béo dua trén
h¢ phuong trinh nuéc nong phi tuyén hai chiéu
trong hé toa do cau [2]:

oc. 1 [o 0
8§+Rcos¢{aﬂ(HU) ¢(HVC03¢)}=O (6)

%_kbU\/U2+V2+ 1 @_‘_i @)

& "Rcosg 04 Rcosg  og R Rcosg o2 H Rcosg 04 ' H
2 S
N, U N VOV UG, G 008 kV\/U W2 10P, 7 )
o "Rcosgol Rog R R4 "Ros TH

Trong dé: ¢, A 1a kinh d6 dong va vi do béc,
tuong ung; t- thoi gian; & d6 cao bé mat bién;
h- d6 sau tinh cia nudc; H = h+&- tong do sau
cOt nudc; R- ban kinh cua Trai dat; o tde do
g6c cua Trai dét; g- gia toc trong truong; P,- 4p
suat khi quyén; 75 - tng suat gié theo huéng

A z-; - (ing suat gi6é theo hudng @; U, V- thanh
phan dong chay trung binh theo chiéu sau:

z)dz, V_h+§-[ (z)dz (9)

u(z), v(z)- thanh phan dong chay theo hudng
tang 1én cua kinh d va vi d¢ tuong tng tai do
sau z & dudi bé mat bién tinh; ks- hé s6 cua ma
sat day bac hai va dugc dua ra ¢ dang khong
ddi cho tinh toan hién tai. O day, truong gio va
truong ap dugc xac dinh theo md hinh giai tich
(3) va (4).

H¢ phuong trinh (6), (7) va (8) duogc giai
Xap xi bang phuong phép sai phan hiru han, sir
dung so d6 ludi xen k& (hinh 3).

h+§f

¥ Calculate
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Hinh 3. So db vi tri cac diém tinh u, v va &

Mién tinh cua mé hinh bao gém toan bo Bién
bong duoc gidi han bai duong bo va 3 bién long
la cAc eo bién Dai Loan, eo bién Basi va eo bién
Malacca (hinh 4). Ludi tinh s dung trong mé
hinh 12 ludi vudng c6 kich thudc 0,1° x 0,1°.
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Hinh 4. Gi6i han cua mién tinh

Hiéu chinh mé hinh. Sé liéu sir dung hiéu
chinh mé hinh la gia tri NDB thuc do ¢ cac
tram thuy -hai vdn ven bo cta 15 con bdo manh,
co thé gay ra NDB 1én va ¢ s6 lidu dong bo vé
thay triéu va NDB.

Hi¢u chinh mo hinh dugc thuc hign trén co
s so sanh ket qua NDB tinh toan voi NDB



Cac ddac trung bdo va nuwoc dang do bdo...

thuc do cua cdc con bio sur dung hi¢u chinh mo So sanh gia tri NDB tinh toan (TT) véi gia
hinh. Keét qua hi¢u chinh la nhan dugc cac h¢  tri NDB thuc do (TD) cho thay sai so tinh toan
s6 phu hop clia mo hinh nhu h¢ sb truyén nang  ciia mod hinh sau khi hi¢u chinh la khodng tir 1 -
lugng gid, hé s6 khuéch tan, . 28%, sai o trung binh 1a £12,1% (bang 1).

Bang 1. Sai sb tinh toan caa md hinh tai cac tram thay-hai van

Tén bao Tram do D [cm] TT [cm] Sai s6 [%)]
Dot89 Hondau 77 83 8
Vera83 Hondau 94 93 -1*
Chuck92 Hondau 120 96 -20
Dinah74 Dinhcu 87 75 -14
Frankie96 Dinhcu 183 224 22
Nancy82 Dinhcu 85 95 12

Kate73 Balat 121 97 -20
Kelly81 Nhutan 142 143 1
Cary87 Hoangtan 148 139 -6
Wulong00 Cuahoi 86 119 38
Cecil85 Thanhke 190 169 -11
Zack95 Hoian 74 87 18
Lingling01 Quynhon 82 86 5
Durian06 Binhdai 90 98 9
Linda97 Ganhhao 114 120 5

Ghi chi: *: Dau (-) biéu thi nudc dang tinh toan nho hon gia tri do dac.
Kiém chitng mo hinh. Sé liéu sir dung kiém  c6 kha nang gy NDB kha 16n & céc ving bo.
chitng mé hinh 14 gia tri NDB thuc do & cac  Sai sb tinh toan ciia mé hinh dbi véi cac con
tram thuy-hai van ven bo cia 15 con bdo manh,  béo nay dugc trinh bay trong bang 2.

Bang 2. Sai sb tinh toan cia md hinh ddi véi cac con bio kiém chang

Tén b&o Tram do TP [cm] TT [cm] Sai s6 [%)]
Elie92 Hondau 62 64 3
Lois95 Hondau 101 98 -3
Zeke9l Hondau 107 100 -7
Saha77 Hondau 86 95 10

Washi05 Binhcu 129 142 10

Wayne86 Dinhcu 137 105 -23
Koni03 Balat 103 113 10
Niki96 Phule 132 113 -14

Damrey05 Nhutan 216 195 -10
Ruth80 Hoangtan 115 96 -16
Dan89 Ngoctra 120 128 7

Kai-tak05 Cuaviet 102 90 -12

Xangsang06 Sontra 164 132 -20

Agness84 Quynhon 53 47 -12

Muifa04 Namcan 59 63 7

Sai s6 tinh toan trung binh déi v6i cac con  Két qua tinh toan nwéc dang bao. M6 hinh
bdo su dung kiém chung la +10, 9%. Nhu vay, sau khi hiéu chinh va klem chung da dugc st
sai s6 nay khong khac nhau dang ké so vai sai s dung tinh toan NDB cua tat ca cAc con bao db
trung binh ctia cdc con bao sir dung hi¢u chinh  bo tryc tiép vao cac ving bo. Két qua nhan
md hinh (212, 1%) didu nay chung to ket qua duogc 221 file két qua NDB twong ung véi 221
tinh toan cia mod hinh khong 16n va kha 6n dinh.  con bio.
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Theo két qua tinh toan, s6 con bio gdy ra
NDB 16n hon 3,0 m 1a 3 con, chi€ém 1,4%, hon
2,0 m la 23 con, chicm 10,4%, hon 1,5 m la 48
con, chiém 21,7% va I6n hon 1 m 1a 100 con,
chiem 45,3 %. Nhu vay, gan mét nua so con
bao d6 bd vao nudc ta gay ra NDB & cac vung
bo 16n hon mdt mét. i

“Hinh 5 la duong bao NDB (duong bicu
dien gia tri NDB doc bo) cta con bao Lois do
bo vao vung bien Thanh Hoa ngay 29 thang 8
nam 1995. Buong bao NDB nay cho thay bdo
Lois ndm 1995 gy ra nuéc dang cuc dai la
120 cm & vi tri 19,3 vi d6 béc, tri s6 NDB 16n
hon 50 cm & ving bo ¢6 chiéu dai hon 200 km,
khoang tir 18,5°N dén 20,5°N. Nhu vay dudng
bao NDB cho biét gia tri NDB & céc vi tri doc
bo va vi tri cling nhu gia tri NDB cyc dai cua
mdi con bao.

Latude (degree)

Storm sugure (cm)

0 50 100 150

Hinh 5. Buong bao NDB cua con bio Lois
nam 1995

PAC TRUNG BAO VA NDB O CAC
VUNG BO

Cac nghién ctru trude day da chi ra rang
bdo xuat hién ¢ ving bo nuéc ta chiu sy chi
phdi cua su hoat dong cua bao va ap suat nhiét
déi ¢ bo tay Thai Binh Duong [3].

Theo so ligu thong ké bdo, trong thoi gian
65 nam, tir ndm 1951 dén nam 2015 c6 221 con
bao d6 bo vao cac vung bo blen nudc ta. Trong
d6, hon mot nira s bao do b6 vao vung 1 va
vung 2 14 ving bo cac tinh dong bang Bac B
va cadc tinh Thanh Hoéa- Nghe An-Ha Tinh.
Vung 6 chi c6 6 con bdo va day cling 1a ving
c6 it bdo nhat. S lidu thdng ké cho thay tan

suit xuét hién cua bdo co xu thé giam nhanh ti
bic vao nam, ving 6 nho hon ving 1 khoang
15 lan. . )

Nam c6 nhiéu bdo nhat 1a 1964, c6 9 con
bdo d6 bo vao dat lién, hai nam khong c6 bio
d6 bo 1a nam 1976 va nam 2002 (hinh 6).
Trong 10 ndm gan day, tir nim 2006 dén 2015,
trung binh mdi nam c6 3,1 con béo d6 bd, thap
hon trung binh nhleu ndm (3,4 con). Thap nién
b&o & ving bo ¢d tan suat cao nhat 1 thap nién
80, trung binh 4,7 con/nam.
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Hinh 6. Biéu d6 bién thién cua sé luong bdo

B&o sém nhat xuat hién tir thang IV va
muon nhét 1a thang XIIL. Nhu vay thoi gian bao
Xuat hién trong nim c6 thé kéo dai 9 thang,
trong d6 thang IX va thang X 1a hai thang co6
nhleu bdo nhat, chiém tsi 46,2% tong sé bo.
S6 luong thong ké bio db bo trong céac thang
dugc trinh bay trong bang 3.

Bang 3. S6 lugng bio db bo trong céc théang

S6TT Thang S6 con %
1 | 0 0,0
2 1l 0 0,0
3 1 0 0,0
4 v 1 0,5
5 \% 4 1,8
6 VI 15 6,8
7 VIl 30 13,6
8 VIl 29 13,1
9 IX 49 22,2
10 X 53 24,0
11 Xl 33 14,9
12 Xl 7 3,2

Ving 1 bdo cha yéu hoat dong trong céc
thang tir thang 6 dén thang 9, vang 2 la tur



thang 7 dén thang 10, viing 3 Ia tir thang 8 dén
thang 10, ving 4 la tu thang 9 den thang 11,
vung 5 la tir thang 10 den thang 12 va ving 6 la
thang 11 den thang 12. Nhu vay, thoi gian bao
hoat dong ¢ cac ving khac nhau va c6 xu the
muén dan tir bac vao nam (hinh 7).
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Hinh 7. Biéu d6 phan b bao trong céc théng

Thoi diém bdo d6 b doéng vai trd quan
trong dén muc do thi¢t hai do bao gay ra.
Théng thuong, néu bao d6 bo vao ban dém
hozc tring véi thoi diém dinh trleu thi d6 nguy
hlem cua bdo cang lén. Theo sb liéu thong ke,
s6 bio d6 bo ban ngay Chlem 61% (134 con) va
khoang thoi gian bao d6 bo nhleu nhét 1 tir
15 h dén 20 h. Hinh 8 14 biéu db phan bé thoi
luong bio db bo trong ngay, trong do chi s6
trén biéu do 1a sé lugng bio dd bo trong gio.
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Hinh 8. Biéu d6 phan bd thoi lugng bao d6 bo

Tuy nhién ddi véi timg ving bo riéng biét
thi ty s6 nay khac nhau dang ké. O ving 3 va
ving 4, phan 16n sé bao d6 by bao ban ngay
Vai ty IS tuong tmg 1a 63% va 74%. Nhung ¢
cac vung 1, ving 2 va ving 3 s6 bao d6 bg ban
ngdy va ban dém x4p xi bang nhau.

B&0 & nudc ta thudc dién bdo manh. Khi d6

Cac ddac trung bdo va nuwoc dang do bdo...

bo vao dat lién, cac con bdo c6 cudng dd nho
hon cap 9 ¢6 ty Ié kha nho, khoang 12%. Cac
con bdo manh véi cuong do tir cap 10 dén Cap
12 chiém uu the bang 54,3%. Siéu bao, voi
cudng do tir cAp 15 tro 1én chiém ty 1é déng ke,
khoang 4,1% (bang 4).

Bdng 4. Bang thong ké s6 bdo theo cap khi db b

S6TT Cép bso S6 con %
1 8 27 12,2
2 9 36 16,3
3 10 51 23,1
4 11 21 9,5
5 12 48 21,7
6 13 14 6,3
7 14 15 6,8
8 15 5 2,3
9 16 2 0,9
10 17 2 0,9

Sy phan bé cip bdo ¢ cac vung bo cling ¢6
su khac nhau dang ké. Bédo co tan suat cao
nhat dcacving 1,2, 3 la Cap 12, 6 vung 4 la
cap 10, vung 5 la cip 8 va cip 9. Bang 5 la
bang thong ké sb bdo theo cudng do (cip béo)
& Cac vung bo.

Bang 5. Bang thdng ké sé bdo cua tirng cip

Céap Vi V2 V3 V4 V5 V6
8 8 0 4 2 11 2
9 8 8 7 2 11 0
10 16 12 5 9 7 2
11 11 3 2 3 2 0
12 19 13 7 5 2 2

13 5 5 0 3 1 0
14 3 2 5 3 2 0
15 2 1 0 2 0 0
16 1 0 0 0 1 0
17 0 0 2 0 0 0

Nhu vay, ¢ vung bo cac tinh phia nam
(vung 6) khﬁng phai chiu tac dong cua cac con
bdo ¢6 cuong do manh.

Céc s6 liéu thong ké cho thay tir nim 1960
dén nay, gia tri trung binh trong nam cua téc do
gi6 cuc dai ctia bio khi d6 bo nhin chung ¢6 xu
thé tang 1én (hmh 9).

Khi di vao céac Vung bo nuéc ta, phan Ion
bdo suy giam vé cuong do do mat mat ndng
lwong. So véi cudng do béo cuc dai, sb bdo suy
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giam it nhat 1 cap chiém 57%, it nhat 2 cép la
khoang 32%. S bdo c6 cudng dd manh Ién
khong nhiéu, chi khoang 6%.
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Két qua tinh toan cho théy, téc do gio cuc
dai trung binh cua bdo ¢ cac vung bo khac
nhau khong nhiéu nhung NDB cuc dai trung
binh ¢ cac ving bd khic nhau dang ké. NDB
cuc dai trung binh I6n nhat & ving 1 va ving 2
va giam dan cho t&i ving 5 (bang 9).

Bang 9. Téc d6 gid cuc dai va NDB cuc dai
trung binh ¢ cac vung bo

-
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Hinh 9. Biéu db bién thién cua van téc gi6

Trong cac dai luong ddc trung bao, husng di
Chuyen Cla bdo la dai lugng thay dol phuc tap
nhét. Phan 16n cac con bio khi dén gan b ¢6 xu
thé chuyen huéng tir huong tay tdy bic va
huodng glua tay tay bic va tdy sang hudng tay
khi di vao dt lién. Bang 7 1a huong di chuyén
trung binh cia céc con bdo ¢ cac ving bo khi
b&o con cach bd 200 km va khi bio d6 bo.

Bang 7. Hudng di chuyén ciia bdo ¢ cac vang bo

STT  Vung b @ _boldd] ®_200km [d6]
1 Vung 1 291 301
2 Vung 2 272 277
3 Viing 3 268 276
4 ving 4 270 277
5 viing 5 275 275
6 Viing 6 266 260

Tbc do di chuyén cua bdo nhin chung kha
nhanh, trung binh khoang 20 km/h. Khi vao
vung bo, bao thuong di chuyén nhanh hon so
Vvéi khi bao dén gan bo (trir vung 6 bao co xu
huéng di chuyen cham lai). Bang 8 la so ligu
thong ké van toc trung binh va Ién nhat cia cac
con bao khi do6 bo.

Bang 8. Van téc di chuyén trung binh ciia béo

STT  Ving b& V' [km/h] VmaX [km/h]
1 Vung 1 22 49
2 Vung 2 24 42
3 Vung 3 20 45
4 Vung 4 18 31
5 Vung 5 22 48
6 \Vung 6 19 31

STT  Ving W__. [mis] 7], [€M]
1 ving 1 30,5 131
2 viing 2 31,1 134
3 viing 3 31,4 104
4 Vvung 4 32,1 65
5 Vung 5 25,4 38
6 Ving 6 26,8 94

Bang 9 cho thay mac du tde do gio cuc dai
trung binh Ion nhit 1a vung 4 nhung NDB cuc
dai trung binh ¢ vung nay lai kha nho (chi 16n
hon ving 5). Nguyén nhén cua hién twong nay
c6 thé do su khac bi¢t cua hinh thai duong bo
va dia hinh day bién viing nay va tinh chat phi
tuyén giira toc do gIO cuc dai va NDB.

NDB & cac vung bo khac nhau kha lén.
Ving dong bang Bic Bo (ving 1 va 2) NDB c6
thé dat 16i trén 3 m, vung bac Trung Bo (ving
3) la gan 4 m. Tuy nhién ving bd nam Trung
B¢ (ving 5), NDB chi nho hon 1 m. Bing 10
thi van toc gio6 cuc dai va NDB cuc dai cua cac
con bdo gay ra NDB 16n nhit & cac ving bo.

Bang 10. NDB cuc dai ¢ cac vung bo

STT  Vang Ténbao W _ [m/s] 7  [cm]
1 Ving 1 Wayne86 42 320
2 Vung 2 KaiTak05 49 271
3 Ving 3 Harriet71 60 382
4 vung 4 Sangsane06 50 205
5 Vung 5 Lola93 42 91
6 Vung 6 Linda97 36 156

Diéu can luu y 1a NDB cuc dai trung binh ¢
vung 6 tuy nho hon cac Vﬁng bo phia bac (ving
1 dén vung 3), nhu:ng muc d6 nguy hiém cua
NDB ¢ vung bo nay la rat lon. Nguyen nhén do
day 1a ving dat thap, hé thong sdng ngoi chang
chit, dé ke con yéu kém.
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Nghién ctru da tinh toan, xac dinh NDB va
cdc thong s6 bao nhu cuong do, huéng va van
téc di Chuyen . cha tat ca cac con bdo db bo
vao cac vung bo nudc ta trong thoi ky
1951-2015.

NDB va cac dac trung bao ¢ cac vung bo
nude ta khac nhau dang ké, dac biét 1a NDB.
Nguyen nhan khac nhau cé nhiéu nhung chu
yéu c6 thé do vj tri dia Iy va ddc diém dia hinh
khéc nhau cua cac vung bo.
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CHARACTERISTICS OF TROPICAL STORMS AND STORM SURGES
IN COASTAL ZONES OF VIETNAM

Nguyen Thanh Co, Dinh Van Manh
Institute of Mechanics, VAST

ABSTRACT: Tropical storms and storm surges are dangerous. The damage caused by them is
very huge. Therefore, studying characteristics of storms and storm surges is of great interest today.
This paper presents some study results on characteristics of tropical storms and storm surges, which
landed in Vietnam during 1951-2015. These characteristics are determined based on the storm data
collected on website of Japan Meteorological Agency, JMA. In the paper, the storm surges are
calculated by a numerical model as TSIM 08 software. This softwave is established by the Institute
of Mechanics, Vietham Academy of Science and Technology. The numerical model has been
calibrated and verified by measured storm surge data at the hydrographic, oceanographic stations
along the Vietnam coast and the survey’s storm surge data in some storms.

Keywords: Characteristics of tropical storms, storm surges.
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