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Tém tat: Bai bdo nay trinh bay két qud nghién ctru phén viing bdo, nwdc ddng do béo, trong dé cé
phén viing gié manh, mwa I6n cho cdc viing & séu trong dét lién khi bdo manh, siéu bdo dé bo. S6 liéu
vé béo, nuréc ddng do bdo, mua va gié trong béo cdp nhat dén ndm 2014 va cdc két qua nghién ciru
mdi nhdt duoc st dung trong phdn tich. K&t quéd cho thdy: Lénh thé nudc ta cé thé duwoc phén thanh
8 vung dnh hudng cua bdo; mua bdo xudt hién chdm dén tir Bdc vao Nam, thudng tir thdng 7-9 & khu
vire phia Bdc va thdng 10-12 & khu vire phia Nam; tan sé bdo trung binh ném cao nhét la 2,0-2,5 con
& viing Qudng Ninh dén Thanh Hda, cdc viing khdc thdp hon; gié manh nhét quan tréc dwoc la cép
15-16; lwg'ng mua trung binh cia mét dot bdo phé bién tir 100-150 mm, cao nhét la 200-300 mm;
nuwdc déng do béo cao nhdt dd xdy ra 1d 4,5 m. Trong tuong lai, bién déi khi hGu cd thé lam tdng nguy
co'vé béo, gié manh, muwa Ién va nwde bién déng. Néu cé siéu bdo dé bé, nuwdc déng do bdo cé thé Ién

dén 5,0 m & khu virc ven bién Nghé An, Ha Tinh.

Tir khoa: Phén vang bdo, nguy co bdo, nwdc ddng do béo, gié manh, mua lon.

1. Gi¢i thiéu chung

B3o va 4p thap nhiét ddi (sau day goi chung
la b3o) 1a hién tuong thién tai nguy hiém kém
theo gié manh, mua I&n, séng cao va nuwdc
bién dang. B3o thudng gay ra nhirng thiét hai
to I&n vé ngudi va tai sdn trén pham vi réng
I&n, anh hwdng dén moi hoat déng kinh té -
X3 hdi va cudc séng clia ngudi dan. Theo danh
gia cla cac t6 chirc quan ly thién tai trén thé
gidi, bdo 1a loai thién tai nguy hiém, duoc xép
thi hai sau |G lut. Viéc phan vung bado, xac dinh
nguy co bdo va cidc hé qua cha né nhuv nwéc
dang, gid manh, mua I&n cé y nghia khoa hoc
va thyc tién quan trong trong xay dwng cac giai
phap rng pho, dac biét khi bdo manh, siéu bao
dé bo.

Tai Viét Nam cling d3 c6 mot sd cic cong
trinh nghién clru, phan vung b3do nhu: Xay
dwng phan vung ap lyc gié trén |3nh thé Viét
Nam vé&i chu ky 13p lai khdc nhau phuc vu cho
cong tac thiét k& va quy hoach xdy duwng [4];
Phan vung b3o dua vao céc tiéu chi vé mua
b3o va tan s6 va dya vao tiéu chi vé gié bio
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va mua b3o [5]. P6i vdi nwde dang do b3o, cic
nghién ciru chd yé&u str dung mé hinh sé trj dé
md phong lai nuwdc dang do bdo tir cac con
b3o trong qua kh& véi mirc d6 chi tiét khac
nhau dé phan vling va xac dinh nguy co nuéc
dang do b3o cho dai ven bién Viét Nam [3, 6,
7]. Nam 2014, B6 Tai nguyén va Méi trwong
dya trén céc tiéu chi vé cac thang nhiéu bao
nhat, tan sd b3o, tinh hinh mwa do b3o d3
phan chia dai ven bién Viét Nam thanh 5 viing
anh hwdng clda bdo va 7 vung anh huwdng cla
nudc dang do bao [1].

Bai bdo nay trinh bay k&t qua nghién clru
phan vlung b3o, nwdc dang do bdo cua Vién
Khoa hoc Khi twgng Thay van va Bién ddi khi
hdu theo chi dao cla Chinh phd va B Tai
nguyén va Moi truong [2, 8]. Viéc phan vung
gié manh, mua I&n cho cic khu vuc & sdu
trong dat lién khi bdo manh, siéu b3o d6 bd
cling duwoc thyc hién dé gitp cho co quan
chilrc nang, cac dia phuwong cé thém thoéng
tin quan trong, hitu ich trong cong tac phong,
chéng thién tai.




2. S8 liéu va phuong phap
2.1. S6 liéu

S6 liéu khi twong tai cac tram quan tréc cap
nhat dén ndm 2014 dugc st dung, bao gém:
(1) S6 liéu t6c dd gié manh nhat cda 120 tram
quan trac; (2) S6 liéu lwvong mua ngay cla 148
tram quan trac trén ca nudc vao nhirng ngay
c6 bdo anh huwdng trong thoi ky 1961-2014;
(3) SO liéu ban d6 dudong di cda bao thoi ky
1961-2014 cia: (i) Trung tdm Khi twgng Thiy
van Qudc gia (ban d6 duwdng di cha bao thoi ky
1961-2014, béo cdo dac diém Khi twgng Thay
van hang nam, tai liéu théng k& anh hwdng cua
b3o cla cac Pai Khi twong Thay van khu vuyc);
(ii) IBTrACS cua Trung td&m Quan ly dai dwong
va khi quyén quéc gia (NOAA - National Ocean-
ic and Atmospheric Administration); (iii) Trung
tadm D liéu khi hau quéc gia (NCDC - National
Climatic Data Center); (iv) SO liéu vé b3o cla
Nhat Ban; (v) S6 liéu vé bdo clia Hong Kéng.
Trong dd, s6 liéu quan trac tai tram duoc coi
la s& liéu chinh. Hai nguén s6 liéu con lai duoc
dung b6 sung tai cac vi tri tram quan trac con
thiéu.

2.2. Phwong phap

Phan vung b3do dugc duwa trén phuong
phdp vé sy ddng nhat tuwong déi cla cac chi
tiéu: (i) Ba thang lién tuc nhidu b3o nhat trong
ndm; (ii) Tan s6 b3o trong ndm; va (iii) Anh
hudng cla mua, gié bio. Cac chi tiéu phan
vung duoc thiét |ap theo tap sb liéu bdo trong
thoi ky 1961-2014. Trong phan vung, dia gidi
hanh chinh cac tinh dwoc chid trong dé dam
bao mot tinh khéng nam trén hai phan vung,
nham thuan lgi cho cong tac chi dao phong
tranh thién tai cGia dia phuong.

Phuong phap dé xac dinh muwa 1&n nhat va
gié manh nhéat trong bdo cho céc vung khi bdo
manbh, siéu b3o d6 bo 1a s dung ham phan bd
cuc tri Gumbel véi tan suit 1% trén co s& cac
s6 liéu quan trac tai cac tram.

Dé& xac dinh chinh xac t6c d6 gié manh nhat
trong bao tlr s6 liéu quan trdc nham dam bao

gid tri Vmax dé la gid tri gid bao trong hoan luu
bdo binh thuong, khéng phai la gia tri do gié
giat hay gié xody trong hoan luu bao gay ra,
nguyén tac sau day duoc ap dung: (i) Gid tri
Vmax tai tram dé dat gid tri I&n nhat vung; (ii)
Toc d6 gid 16n nhat & ria phia Bac cta bdo va
khong cach qua xa vung tam bao; (iii) Cac tram
xung quanh cé gid tri Vmax twong duwong hoac
gan tuong duwong véi gia tri Vmax cla tram d3
duwoc lywa chon & trén (dwatrén 3 tram lan can).

Phan vung nwdc dang do bao dugcdua trén
két qua phan ving b3o va sy déng nhat vé dé
I&n nwéde dang do bdo dwgc md phdng tir cac
con bao trong qua khir. Nguy co nudc dang do
bdo duoc xac dinh tir két qua md phdng nuéc
dang do b&o clia cac con bdo manh, siéu bdo
dac trung cho tirng khu viee. Trén co s& d6, cac
budc thyc hién viéc phan vung nudc dang do
bdo duwoc duwa ra nhu sau: (i) Thu thap s6 liéu
cac théng sé b3o, nwdc dang do bdo cla cac
con bdo d3 xay ra trong qud kh; (i) M6 phdng
nudc dang do bdo cho céc con b3o da xay ra
trong qua khtt cho tirng khu vuc ven bién d3
dugc phan vung bao, cac két qua nudc dang
do b3o duvoc dua ra cho tirng diém ven bién
vdi khodng cach 10 km/diém; (iii) Phan vung
nwdc dang do b3o trén co s& cac khu ve co sy
doéng nhat vé do 1én nwdce dang do b3o.
3. Két qua va thao ludn
3.1. Phén viing béo dé bé va dnh huwdng truc
tiép dén Viét Nam

Qua phan tich s8 liéu théng ké co thé thay,
trong giai doan 1961-2014 c6 364 con bao
dé bo va anh hudng dén Viét Nam, bao gbm
nhitng con b3o da dé bd vao dat lién, nhirng
con bdo tan & vung khoi ven b& hodc di gan
bién gidi Viét Nam vd&i khoang cach khoang
100 km (goi chung 1a b3o dnh huwdng dén Viét
Nam). Nhan dinh chung vé thoi gian b3o anh
hudng va tan sé bao anh hudng dén Viét Nam,
¢6 thé nhan dinh nhu sau:

V@ thoi gian bdo dnh hudng: (i) Khu vure ven
bién Dong bang Bac BO, Quang Ninh va Thanh
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Hoéa, bdo anh huwédng tap trung chd yéu vao
cac thang 7-8-9 (76%); (ii) Khu vuwc ven bién
tlr Nghé An dén Thira Thién - Hué, b3o anh
hudng tap trung chi yéu vao cic thang 8-9-10
(86%); (iii) Khu vuc ven bién tir Da Nang dén
Ninh Thuan, b3o anh hudng tap trung chd yéu
vao cac thang 9-10-11 (80%); (iv) Khu vuc ven
bién Nam Trung B6 va Nam Bo (tlr Binh Thuan
dén Ca Mau - Kién Giang), bdo anh hudng tap
trung ch yéu vao cac thang 10-11-12 (86%).

V@ tén sé bdo anh huédng: (i) Khu vuc ven
bién Dong bang Bac BO, Quang Ninh va Thanh
Hda, tan s6 bdo dnh hudng I&n nhat, trén 2 con
bdo mét ndm; (ii) Khu vure ven bién tir Nghé An
dén Thira Thién - Hué, tan sé bdo anh hudng
dao dong tlr 1,5 - 2,0 con mot nam; (iii) Khu
vure ven bién tir Da Nang dén Binh Dinh, tan s
bdo anh hudng dao déng tir 1,0 - 1,5 con mot
nam; (iv) Khu vuc ven bién Nam Trung Bd va
Nam B9, tn s6 b3o anh huwdng duéi 1 con mot
nam, trong d6 tir Phi Yén dén Ninh Thuan cé
tan s6 tlr 0,5 - 1,0 con va tir Binh Thuan dén Ca
Mau - Kién Giang c6 tan s6 <0,5 con mdt nam.

Khu viec Nam Trung B6 va Nam B6 (tir Phu
Yén dén Ca Mau), tuy cé sy dong nhat vé thoi
gian bdo anh hwdng trong ndm (thadng 10-11-
12), nhung c6 sy khac biét vé tan s6 bdo ma
ranh gidi la hai tinh Ninh Thuén va Binh Thuéan.
Theo s8 liéu thdng ké chia Pai Khi twgng Thiy
van khu vuec Nam Trung B9, trong giai doan
1977-2015, s6 lwong bdo anh huwdng (ghi nhan
co gid tir cap 6 trd l1én & cac tram quan trac
khi twong bé mat) dé€n Ninh Thuan 13 25 con
(khoang 0,64 con/nam) va & Binh Thuéan la
10 con (khodng 0,26 con/ndam). Nhu vay, cé
thé thay gitta Ninh Thuan va Binh Thuén hinh
thanh mét ranh gidi khd ré vé tan sé b3o anh
huwdng.

D&i v&i cac vung sdu trong dat lién, cac
tinh khéng gidp bién thudc ving dong bang va
trung du Bac Bd nhuw Phti Tho, Bic Giang, Vinh
Phuc, Hoa Binh, Ha Noi, Bac Ninh, Ha Nam,
Hwng Yén, Hai Duwong thuong chiu anh hudng
true tiép va gidn ti€p cda toan bod nhirng con
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b3o d6 bd vao khu vire ven bién tir Quang Ninh
dén Thanh Hda. Vi vay, khu vuc nay ciling ¢é
thoi gian bdo anh hudng va tan sé b3o anh
hudng tuong dwong véi khu viee ven bién tir
Quang Ninh dén Thanh Hda. Tuy nhién, cudng
dé gidé bido & day thudng yéu hon so véi cac
tinh ven bién.

Céc tinh thudc vung nli Déng Bac nhu Lao
Cai, Yén B4i, Lang Son, Thai Nguyén, Ha Giang,
Cao Bang, Tuyén Quang, Bac Kan thwong chiu
anh hudng truc tiép va gidn tiép cla nhirng
con b3o d6 bd vao khu vue ven bién tlr Quang
Ninh dén Thanh Héa hodc nhitng con b3o
dé bd vao Trung Quéc nhung sau dé hoic
di chuyén dén hoac tan trén dia phan Trung
Qudc nhung gdy mua Ién, gié manh, [ lut cho
cac tinh thudc Déng Bac. Vi vay, khu viec Pong
Bac cling ¢ thoi gian bdo anh hudng nhu khu
vuc ven bién tir Quang Ninh dén Thanh Hda,
tuy nhién tan sé bdo anh huwdng thap hon.

Céc tinh thudc vung nui cao Tay Bic nhu
Lai Chau, Pién Bién, Son La, cling giéng nhu
vung Pong Bac, thwong chiu dnh hudng gian
tiép cla nhitng con b3o d6 bd vao khu virc ven
bién tir Quang Ninh dén Thanh Hdéa hodc vao
Trung Quéc nhung sau d6 hodc di chuyén dén
hodc tan trén dia phan Trung Quéc nhuwng gay
mua |&n, gid manh, 1 lut cho céc tinh thudc
Tay Bac. Vi vay, khu vuc Tay Bic cling cé thoi
gian b3o anh huwéng nhu khu vuc ven bién tw
Quang Ninh dén Thanh Hda, tuy nhién tan sd
b3o anh huwéng thap hon, va thadp hon ca viung
Poéng Bac.

Céac tinh thudc vung Tay Nguyén nhu Kon
Tum, Gia Lai, Dak L3k, Pk Nong, LaAm Dong
thuwdng chiu dnh hwdng truc tiép va gidn tiép
cla nhitng con b3o d6 bd vao vung ven bién
tlr khoang vi d6 11°N dén vi d6 16°N. Vi vay,
khu vuyc Tay Nguyén cling cé thoi gian bado
anh hudng nhu vung Trung va Nam Trung Bo
nhung tan sd bao anh hudng thap hon.

Cac tinh khéng gidp bién thuéc Nam Bo
nhu Binh Phudc, Tay Ninh, Binh Duong, Long
An, Tién Giang, Péng Thap, Vinh Long, Can




Tho va Hau Giang thudng chiu dnh hudng truc
tiép va gidn tiép cda nhirng con bdo d6 b vao
khu vue ven bién tlr Binh Thuan dén Ca Mau.
Vi vdy, cac tinh nay cling cé thoi gian bdo anh
hwdng va tan s6 b3o anh hudng twong duong
v&i khu vuc ven bién tr Binh Thuan dén Ca

Mau - Kién Giang.

Trén co s& dic diém anh hudng cua bio,
c6 thé phan chia I3nh thd Viét Nam thanh 5
vung ven bién va 3 vung sau trong dat lién cd
sy khac biét twong déi vé 3 thang nhiéu b3o
nhat, tan s6 b3o trong ndm (Bang 1).

Bdng 1. Thoi gian va tdn sé bdo dnh huéng & cdc viing cda Viét Nam

Tén ving Ba thdng | Tongsd bdo | Tanso bdo Ghi cha
nhiéu bdo | (1961-2014) | (con/nam)
nhat
Ving I: 7-8-9 70 1,0-1,5 GObm 16 con bdo dé bd vao Trung Quéc
Pong Bac va 54 con b3o d6 bd vao dai ven bién tw
Quang Ninh dén Thanh Héa
Vung II: 7-8-9 26 <0,5 Gbm 2 con bdo d6 bo vao Trung Quéc
Tay Bac va 24 con b3o dé bd vao dai ven bién tir
Quang Ninh dén Thanh Hdéa
Vung lIl: 7-8-9 116 2,0-2,5 Goém toan bd nhitng con b3o d6 bd va anh
Quang Ninh - huwédng tir Quang Ninh - Thanh Héa
Thanh Héa
Vung IV: 8-9-10 93 1,5-2,0 GOm toan bd nhirng con bdo d6 bd va anh
Nghé An - huwdng tir Nghé An dén Thira Thién - Hué
Thtra Thién
- Hué
vung V: 9-10-11 66 1,0-1,5 Go6m toan bd nhirng con bdo dé bd va anh
Pa Nang - huéng tir Da Nang dén Binh Dinh
Binh Dinh
Vung VI: 10-11-12 48 0,5-1,0 GO6m toan bd nhitng con b3o d6 bo va anh
Phu Yén - huwdng tir Pha Yén dén Ninh Thuan
Ninh Thuan
Vung Vil: 10-11-12 58 1,0-1,5 G‘c‘>’m nhi*ng con bdo d6 bd vao vung ven
Tay Nguyén bién tir khodng vi d6 11°N dén vi d6 16°N
Vung VIII: 10-11-12 23 <0,5 GOm toan bd nhirng con bdo d6 bd va anh
Binh Thuan - huwdng tir Binh Thuan dén Ca Mau - Kién
Ca Mau Giang

3.2. Bdc diém gio trong bdo d6 bé va anh
hwédrng truc tiép dén Viét Nam

Téc dd gid I&n nhat do bdo duoc xac dinh
theo s liéu b3o trong thoi ky 1961-2014 dugc
xac dinh nhu sau:

Viing | (Péng Bdc): C6 70 con bdo gay anh
hudng tai khu vuc vai cuong d6 gid manh cé
thé 1&n tdi 25-30 m/s. SO liéu quan trac tai tram
Cao Bang d3 ghi nhan dwoc toc do gié 40 m/s
khi bdo d6 CLARA d6 b6 vao Trung Quéc. Day
cling |a gia tri duy nhat va I&n nhat ndm xa muc
pho bién clia ca ving Pong Bic. Tram Cao Bang
nam phia Nam, cach xa khu virc bdo d6 bo, mat

khéac theo bao cao dién bién con b3o CLARA
cta Dai Khi twong Hong Kdng, téc dd gié lon
nhat cla con b3o nay 1a 28 m/s. Vi vay, gid tri
gié cuc dai tai Cao Bang nhiéu kha ning 1a gié
|6¢c/xo0dy hinh thanh khi cé anh hudng cla b3o.

Ving Il (Téy Bdc): C6 26 con bdo gay anh
hudng gian ti€p cho khu vire Tay Bac véi cuong
d6 gio manh c6 thé 18n t&i 20-25 m/s. Dac biét,
sd liéu quan trac taitram Mdc Chau da ghinhan
duoc tdc d6 gid 40 m/s trong ngay 23/9/1962
khi bdo CARLA d6 bd vao Thanh Héa gay ra.
Day cling 1a gia tri duy nhat va I&n nhat ndm
xa murc phé bién cla ca vung Tay Bac. Thuc té,
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tram Moc Chau nam céach xa ving b3o d6 bo
nén gia tri nay nhiéu kha nang 1a gié 16¢/xoay
hinh thanh khi c6 anh huédng cla bio.

Vung Ill (Qudng Ninh dén Thanh Héa): C6
116 con b3o d6 bd va anh hudng dén khu vuc
nay v&i cwdng dé gid manh co thé 18n tdi 40-45
m/s. Téc gi6 gid |&dn nhat ghi nhan duwoc la 51
m/s tai tram Phu Lién khi bdo SARAH d& bd vao
Thanh Héa ngay 21/7/1977 gay ra. Mét sé con
bdo d3 gay gido manh nhu bdo FAYE (9/1963)
gay ra gié manh 50 m/s tai tram ddo Bach Long
VT; bdo Cén Son (7/2010) gay ra gié manh gan
40 m/s tai tram ddo Bach Long V1.

Vung IV (ttr Nghé An dén Thira Thién - Hué):
C6 93 con b3o d6 bd va dnh hudng dén khu
vuc nay véi cudng d6 gié manh cé thé |én téi
40-45 m/s. Toc d6 gid |&én nhat ghi nhan dwoc
la 48 m/s tai tram Ky Anh ngay 08/10/1964 khi
b3o CLARA d6 bd vao Nghé An gy ra.

Viing V (tir BDa Néng dén Binh Binh): C6 66
con bdo d6 bd va anh huwdng dén khu vuce nay
vdi cuong do gié manh cé thé 1én téi 35-40
m/s. Dac biét, tai tram Quy Nhon d& ghi nhan
duoc tdc d6 gid 59 m/s trong ngay 15/9/1972
khi b3o FLOSIE d6 bd vao Quang Ngdi gy ra.
Tuy nhién, sé liéu tai cac tram trong vung cho
thay hau hét cac tram déu khéng cé s6 liéu do
gid hodc cd téc dé gid thap (tram Tuy Hoa ¢
téc dd gid 5 m/s; tram Quang Ngdi c6 tdc do
gi6 16 m/s). Vi vay, kha nang cao day la gid 16¢/
xody hinh thanh khi cé dnh huédng cda bao.

Viung VI (tir Phi Yén dén Ninh Thuén): C6 48
con bdo d6 bd va anh huwdng dén khu vuce nay
vdi cudong do gié manh cé thé 1én téi 35-40
m/s. Toc d6 gié 1én nhat ghi nhan duoc |a 44
m/s tai tram Tuy Hoa do b3o KYLE d6 bd vao
Binh Dinh ngay 23/11/1993 gay ra.

Vung VIl (Téy Nguyén): C6 58 con bdo anh
hudng dén khu vire nay véi cwdng do giéd manh
c6 thé I1én tdi 20-25 m/s. Tdc d6 gidé 1dn nhat
ghi nhan duogcla 28 m/s tai tram Pleiku do b3o
AGNES d6 bd vao Binh Dinh ngay 08/11/1984
gay ra.

TAP CHi KHOA HOC BIEN DOI KHi HAU
S8 1 - Thang 3/2017

Vung Vil (tir Binh Thudn dén Ca Mau - Kién
Giang): C6 23 con b3o dd bd va anh huéng
dén khu vire nay véi cvdng d6 gié manh cé thé
|én tdi 20-25 m/s. Toc d6 gid I&n nhat ghi nhan
duoc la 28 m/s tai tram Ca Mau do b3o LINDA
dé bd vao Ca Mau ngay 02/11/1997 gay ra.
Cung thoi diém nay gié manh quan trac duoc
tai tram ddo Cén Do 1a 42 m/s.

3.3. Bdc diém mwa trong bdo dé bé va dnh
hwéng truc tiép dén Viét Nam

Mua do bao géy ra tai cac tram la kha khac
nhau gita cdc vung. Tuy nhién, téng lugng
mua trung binh moét dot bdo thi kha tuong
doéng. Vung Nghé An dén Thira Thién - Hué 13
vlng c6 téng lvgng mua trung binh trong mét
dot bdo |13 I&n nhat cd nwdc, 200-300 mm, tiép
dén 13 vung tir Quang Ninh dén Thanh Hoa, tir
Da Nang dén Ninh Thuan va tir Phu Yén dén
Binh Thudn c¢6 murc twong déng tir 150-200
mm. Vung Tay Nguyén va Bong Bac cé lvong
mua trung binh mét dot bao tir 100-150 mm.
Vung Tay Bac va tr Binh Thuan dén Ca Mau -
Kién Giang c6 lvgng mua trung binh mét dot
b3o thap nhat ca nudc, 50-100 m.

3.4. Phdn ving bdo va nguy co mwa lon, gio
manh khi béo manh, siéu béo dé bé

Mua mot ngay I&n nhat cd gid tri cao nhat
& khu vuce tir Nghé An dén Thira Thién - Hué,
1000-1050 mm; tiép dén la khu vie tir Quang
Ninh dén Thanh Héa, Da Nang dén Binh Dinh,
Phu Yén dén Ninh Thudn, 650-750 mm; thap
nhat & khu vuc Binh Thuan dén Ca Mau - Kién
Giang, 300-350 mm.

Gié manh va gi6 giat khi bdo manh, siéu
b3o d6 bd cé gid tri I&n nhat 13 & cac khu vuc
tlr Quang Ninh dén Thanh Hdéa, Nghé An dén
Thira Thién - Hué (cip 15-16, giat trén cip 17),
thdp nhat & khu vue Tay Nguyén (cdp 10 -11,
giat trén cap 12), cdc khu vire con lai tir cap 10-
12, giat trén cap 12-13.

Phan vung bdo va nguy co mua lén, gid
manh khi bdo manh, siéu bdo d6 bd dwoc
trinh bay trong Hinh 1.
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Hinh 1. Phdn ving béo va xdc dinh nguy co muwa Ion, gio manh
khi béio manh, siéu bdo d6 bd

3.5. Phdn ving va xdc dinh nguy co nwd'c
déng do bdo cho ddi ven bién Viét Nam

Nudc dang do bdo la hé qua cla b3o nén
viéc tinh todn nuwéc dang do bao va xac dinh
nguy co nudc dang do bao duwoc dwa trén
két qua phan vlung va xac dinh nguy co b3o.
Khu vuc ven bién Viét Nam duwoc chia thanh 5
vung nhu sau: (i) Vang I: Quang Ninh - Thanh
Héa; (ii) Vung Il: Nghé An - Thira Thién - Hué;
(iii) Vang Ill: Da Nang - Quang Ngii; (iv) Viing
IV: Binh Dinh - Ninh Thuan; (v) Ving V: Binh
Thuéan - Ca Mau.

Theo tiéu chi d6ng nhat vé dé 1&n nuwdc
dang do bdo va dic diém thly triéu trong mot
vlng, cé thé phan biét nhu sau:

Vung I: Tir Quang Ninh dén Thanh Héa c6
sy twong déng kha cao vé dd 1dn, vai gia tri
nuédc dang do b3o trong qua khir phd bién tir
1,9-3,7 m, trung binh 13 2,5 m; thiy triéu phé
bién 1a nhat trieu déu vd&i bién dod triéu cao
nhat [&n hon 180 cm.

Vung Il: Tir Nghé An dén dén Thira Thién -
Hué c6 sy phan héa tuong ddi vé doé Idn nuwdc

|
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dang do bdo. Khu virc tir Nghé An dén Ha Tinh
c6 gia tri nwdc dang do b3o phd bién 13 16n
hon 3,0 m, cao nhat dén 4,5 m, trung binh I3
3,5 m; thay tridu pho bién [a nhat triéu khéng
déu vdi bién do trieu 170-180 cm. Khu vuc
tlr Quang Binh dén Thira Thién - Hué cé gia
tri nwdc dang do bdo thdp hon, phd bién la
nho hon 2,5 m, ngoai trir khu viee Quang Tri
c6 mot vai diém do cao nudc dang dén 3,9 m,
trung binh 13 2,6 m; thidy triéu |a ban nhat triéu
khong déu va cé bién dd nhé hon rd rét so véi
khu viee tlr Nghé An dén Ha Tinh vdi bién dé
triéu vao khodng tir 80-110 cm.

Ving Ill: Tir Ba Néng dén Binh Pinh cé sy
tuwong déng khé cao vé do 1én nuwdc dang do
bdo v&i gid tri nuwdc dang do bdo trong qua
khir phé bién trong khoang 0,7-1,1 m, ngoai
trir c6 hai diém cé dé 1én nuwdc dang trén 1,5
m, trung binh |a 1,0 m; thay triéu tai khu vuc
nay la nhat triéu khéng déu véi bién do triéu
cao nhat tir 90-120 cm.

Vung IV: Tir Phu Yén d@én Ninh Thuén cé do
[&n nuwdce dang trong qud khi twong tu so vai
nhw vung lll, gid tri nuwdc dang do bao trong
quéa khir phd bién vao khoang 0,6-1,6 m, trung
binh 1a 1,0 m; thdy triéu la nhat triéu khéng
déu vdi bién do trieu cao nhat tir 130-160 cm.

Vung V: Tty Binh Thudn dén Ca Mau cé su
phan hoa tuwong ddi vé do 1dn nudc dang do
b3o, vi dia hinh b& bién ¢ su thay déi rd rét.
Khu vuece tir Binh Thuan dén Ba Ria - Viing Tau
b bién cé dd déc 1&n nén nwdc dang do bao
tai khu vuc nay thap nhat cad nuwdc, phd bién
trong khoang tir 0,6-1,2 m, trung binh la 0,8
m; thuy triéu phé bién |a ban nhat triéu khdng
déu véi bién d6 vao khoang 1,4-1,8 m. Nguoc
lai, khu vuc ven bién Pong bang séng Clru
Long c6 dia hinh thodi, nén tuy b3o tai khu
vuc nay khong I&n nhung d6 cao nudc dang
do b3o kha cao, gid tri phé bién 1a 1én hon 0,8
m, nhiéu diém cé dé cao nwdc dang trong qua
khir trén 2,0 m; thiy triéu phd bién |a ban nhat
trieu khong déu vdi bién d6 triéu vao khodng
1,8-2,0 m.
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4. Két luan

Hang ndm, vung bién nudc ta thudng xuyén
chiu tdc déng manh cuda thién tai cé lién quan
dén khi twong thay van, trong dé cé loai thién
tai nguy hiém, bdo va nuéc dang do bao. Dudi
tdc dong cta bién déi khi hau, tinh hinh thién
tai c6 thé dién ra véi mirc d6 va cwong dd ngay
cang phtrc tap va khoé dy bao hon. Dua trén
chudi s6 liéu b3o tir 1961-2014, I3nh thé Viét
Nam dugc phan thanh 8 viing anh huwdng cla
bao: (i) Vung Dong Bac; (ii) Vung Tay Bac; (iii)
Vung tlr Quang Ninh dén Thanh Hda; (iv) Vung
tlr Nghé An dén Thira Thién - Hué; (v) Vung tw
Da Nang dén Binh Dinh; (vi) Vung tir Phu Yén
dén Ninh Thuan; (vii) Vung Tay Nguyén; (viii)
VUng tlr Binh Thudn dén Ca Mau - Kién Giang.

Mua b3o xuat hién chdm dan tr Bic vao
Nam, thudng tir thang 7-9 & khu virc phia Bac
va thang 10-12 & khu vyc phia Nam. B3o tap
trung vao cac thang 7-8-9 & cac vung Dong
Bac, Tay Bac, Quang Ninh dén Thanh Hdéa; vao
cac thang 8-9-10 & vung Nghé An dén Thira
Thién - Hué; vao cac thang 9-10-11 & vung Da
Nang dén Binh Dinh; va vao cac thang 10-11-
12 & cac vung Phu Yén dén Ninh Thuan, Tay
Nguyén, Binh Thuan dén Ca Mau - Kién Giang.
Tan sé b3o trung binh ndm cao nhat 13 2,0-2,5
con & vung Quang Ninh dén Thanh Hda; thap
nhat la dudi 0,5 con & vung Tay Bac, vung Binh
Thudn dén Ca Mau - Kién Giang; va dao déng
tlr 0,5-1,5 con & cac vung con lai.

Vung Quang Ninh dén Thanh Hda va Nghé
An dén Thira Thién - Hué |a ving c6 gid b3o
manh nhat da quan trac duogc (cap 15-16); ké
dén la vung tir Pa Nang dén Binh Dinh, Phu
Yén dén Ninh Thuin (cdp 14-15); thdp nhat &
cac vung Tay Bac, Tay Nguyén (cap 10-11).

Luvong mua trung binh mot dot bdao quan
trac dwoc & cac vung phd bién tir 100-150 mm;
cao nhat [a & vung Nghé An dén Thira Thién
- Hué (200-300 mm); th3p nhat la & vung Tay
Bac va Binh Thuan dén Ca Mau - Kién Giang
(50-100 mm).




Nuwdc dang do bdo cao nhat da xay ra tai
khu vie Nghé An, Ha Tinh tdi 4,5 m; ké dén |a
tai khu viee tlr Quang Ninh dén Thanh Héa (3,5
m); khu vuce tir Binh Thudn dén Ba Ria - Viing
Tau c6 nudc dang do bdo thadp nhat (1,2 m).
Trong twong lai, néu cé siéu bdo dd bo, nudc
dang do b3do cé thé Ién dén 5,0 m tai khu vuc
Nghé An, Ha Tinh.

Viéc phan vung bdo va nhan dinh, xac dinh
nguy co b3o, nwdc dang do bdo cho dai ven

bién, nguy co gid manh, mwa lén cho cac ving
& sau trong dat lién khi bdo manh, siéu b3o
dé bd cd y nghia quan trong vé mat khoa hoc
va thuc tién. K&t qua phan ving b3o, xac dinh
nguy co bao co thé dugc str dung dé xay dung
cac phuong an &ng phd véi bdao manh, siéu
b3o va céc thién tai cd lién quan dén b3o trong
twong lai nham giam thiéu rdi ro thién tai va
phuc vu phat trién KT-XH bén virng.
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Abstract: This paper presents the results of study on typhoon and storm surge zoning and deter-
mination of strong wind and heavy rainfall risks for Vietnam inland during landing of strong or super
typhoons. Typhoon number and intensity, storm surge, rainfall and wind data were updated to 2014
in this study. The results showed that the territory of Vietnam can be divided into 8 typhoon zones.
Typhoon season (the three months with the most typhoon frequency) occurs earliest in the northern
zones (from July to September) and be latter in the southern zones (from October to December). The
typhoon density shows the highest values from 2.0 to 2.5 typhoons/year in the region from Quang
Ninh to Thanh Hoa and less in other regions. The strongest storm wind observed was as high as 15-16
categories in Beaufort scale. Averaging of all typhoons in each zone, accumulated rainfall associated
with a typhoon landing is about from 100-150 mm. The zone with the highest value of the average
rainfall reaches 200-300 mm. The highest storm surge is 4.5 m. In the future, climate change may re-
sult in an increase in the risk of typhoon in general, the risks are related to strong wind, heavy rainfall
and storm surge in particular. In extreme cases, storm surge can reach up to 5.0 m in coastal areas of
Nghe An, Ha Tinh in case of super typhoon landing.

Keywords: typhoon zoning, typhoon risk, storm surge, strong wind and heavy rainfall.
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