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XAC PINH KHA NANG XAY RA PAC TRUNG CUC TRI
CUONG PO BAO VA NUOC DANG DO BAO PEN CAC
KHU VUC VEN BIEN DUA TREN CAC MO PHONG
KHI TUQNG - HAI VAN
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Tém tit: Bdo Haiyan nam 2013 la con bdo manh nhat trong lich suw khi dé b vao dat lién. Thiét
hai do bdo Haiyan gdy ra doi véi Philippin la hét sirc ndng né vé nguoi va tai san. Nham tranh
nhitng thiét hai twong tw doi véi Viét Nam, Thii twéng Chinh phii dd yéu cau chuan bi cdc phwong
an wng pho voi siéu bao, va dac biét la cac co so khoa hoc dé dwa ra dwoc cac nhan dinh so b vé
kha néing xdy ra dic trung cuc tri cuong dg bio va nuwée dang do bao dén cdc khu viee ven bién ciia
Viét Nam (Céng vin s6 3912/VPCP-KTN ngay 30 thang 5 nam 2014 ciia Van phong Chinh phii vé
viéc trién khai cdc nhiém vy nham chii dong phong ngira trmg phé véi tinh hudng siéu bio). Viéc sir
dung cdc mé phéng vit Iy va ddc biét la phwong phdp t6 hop tir cdc mé hinh khi twong va mé hinh
hdi vin sé cho phép cung cdp dwoc cdc thong tin vé cac kha ndng xdy ra cdc hién twong cuec tri vé

cuwong do bao va nuoc dang do bdo bén canh cac thong tin vé tinh cuwc tri da xay ra tir cac so liéu

quan trdc trong qud khir trén khu vue ven bién Viét Nam.

Tw khéa: Nuodc dang do bao, cuong do bao manh, ven bién Viét Nam.

Ban Bién tdp nhan bai: 11/12/2019 Ngay phan bién xong: 12/12/2019 Ngay dang bai: 20/12/2019

1. Mé dau

Mot trong nhitng han ché chinh ctia viéc sir
dung cac quan tric trong qua khir dé danh gia
nhitng gia tri mang tinh cyc tri do bao cho mot
khu vuc nhat dinh 1a khong c6 dugc nhiing thong
tin c6 thé xay ra trong qua khir ma tdp quan tric
c6 thé bao phu dugc. bé khic phuc duoc van dé
nay, cac hé thong mo phong bang mé hinh dong
lyc duoc st dung, trong d6 cac qua trinh phi
tuyén dugc mo ta ddy du sé& cho phép phat
hién/cung cip dugc cac thong tin co thé xay ra
ma tap quan tric trong qua khtr khong thé mé ta.
Ngoai ra, tir nhitng nam 70 1y thuyét du bao t6
hop dugc dit nén mong va bt dau dua vao ung
dung dau nhitng ndm 90 cua thé ky trude voi
muc dich chinh cho dén nay 13 tng dung cho céac
du bdo han vira trén cac quy mo hién tugng khac
nhau, tir quy md hanh tinh dén quy mé vira va
quy mé dudi vira. Cho dén nay, du bao t6 hop
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(Ensemble Forecast) d3 dugc tng dung dé dy
bao han ngan vdi cac qua trinh quy mo vira cing
su xuét hién cua rat nhiéu phuong phap hi¢u
chinh du bao t6 hop. Thira nhan d6 bat dinh (un-
certainty) trong dy bao, du bao to hop khong chi
du bao cac yéu té khi tugng-hai van thong
thuong ma con dua ra do bat dinh Gmg voi mdi
yéu t6 du béo. Quan trong hon, du bao to hop
con cho phép thyc hién du béo x4c suét, loai hinh
du béo can duoc thuc hién tai cac trung tam du
béo, rat khac so véi du béo tat dinh (determinis-
tic forecast) truyén thong.

C6 hai 16p thong tin md phong dé cung cip
cac dac tinh cuc tri bao gém: 1) tir cac “du tinh”
tir cac mo hinh Trai Dat (Earth simulation mod-
els), trong d6 cac md hinh toan cau duoc tich
phan & mot thoi gian dai (co thé dén 100 nim)
v6i céc kich ban bién déi khi hau khac nhau; va
ii) cac hé thdng mo phong t6 hop trong dé tng
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voi mot diéu kién khi quyén dai duong nhat dinh
(md phong tat dinh), nhiing nhiéu dong xung
quanh diéu kién nhat dinh nay hodc tinh bat dinh
trong chinh mé phong khi quyén-dai duong s&
cho phép c6 dugc cac md phong thanh phan véi
cac thong tin cuc tri bén canh cac md phong tat
dinh.

Nghién ctru nay s€ trinh bay hai 16p thong tin
nhu da néu cho viéc xac dinh cac kha nang xay
ra cac hién tuong cuc tri vé cuong do bao va
nude dang do bao bén canh cac thong tin vé tinh
cuc tri dd xay ra tir cac sd liéu quan tric trong
qua khur trén khu vuc ven bién Viét Nam bao
goém: i) tir hé thong mo phong dong luc khi
quyén va tir i) mé phong dong luc - thong ké hai
vin. D6i voi thong tin md phong dong luc khi
quyén s& bao gdom hé théng mo phong t6 hop ¢
céc quy mo tir toan cau dén khu vire va ca thong
tin tir cac hé thdng du tinh khi hau chi tiét. Dbi
v6i thong tin mo phong dong luc-thong ké hai
van, ngoai viéc st dung cac mo phong tr caic mo
hinh hai van dé tinh nu6c dang do bio, Mot
trong nhiing tiép cin dé ddnh gia nguy co bio
cling nhu nudc dang va song 16n trong bao ma
nghién ctru Iya chon la st dung phuong phap
Monte - Carlo dé xay dung tap hop bao phat sinh
thdng ké trong 1000 nim qua d6 nguy co vé cip
bdo c6 thé xuét hién tai tung khu vye va hé qua
nude bién dang do bdo va song 16n trong bio s&
dugc tinh toan va phén tich chi tiét cho ting khu
vue. Cac thong tin vé phuong phap va sb liéu
dugc trinh bay trong phan 2 cua bai béo trong
khi cac két qua va két luan chung duoc trinh bay
lan luot trong phan 3 va phan 4.

2 Cac phuwong phap mé phéng bao manh
va siéu bio phat sinh trén Bién Pong

2.1 Phwong phap xdy dung tdp hop bdo phat
sinh théng ké Monte - Carlo

Phuong phap Monte - Carlo la phuong phap
dung céc thuat toan dé giai cac bai toan bang
cach 1ay mau ngau nhién trong mot tap hop dugc
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lap lai nhiéu 14n dé thu duoc cac két qua $0.
Phuong phap nay thuong duoc st dung dé giai
quyét cc bai toan phirc tap lién quan dén nhiéu
bién sb ngau nhién ma khong thé c6 16 giai bang
phwong phép gidi tich va 1y thuyét chinh xac. Vi
vay, phuong phap Monte - Carlo da dugc ung
dung trong rat nhiéu linh vuc khoa hoa tu nhién
va xa hgi. Méc du yéu cau s lugng tinh toan
nhiéu nhung phuong phap Monte - Carlo cho két
qua tin cay, do on dinh cao véi chu ky lap lai can
quan tdm du 16n. D¢ tinh toan nguy co nudc
dang va song trong bdo theo chu ky lip nhiéu
nam cé do tin cdy cao, can phai c6 s6 liéu bdo
(1am dau vao cho mé hinh) du dai trong nhiéu
nam. Tuy nhién, thyc té sd liéu bao c6 day du cac
thong tin can thiét phyuc vu tinh toan 1a khong
nhiéu va khong du dai nén can thiét phai xay
dung tdp hop bio phat sinh thong ké. Cac dic
trung bdo trong twong lai 1a nhimg bién ngiu
nhién va khong thé xac dinh mot cach chéc chan,
do vay 1y thuyét sé ngau nhién ap dung trong
phuong phap Monte - Carlo duoc lwa chon dé
xay dung cac con bio phat sinh thong ké 1a phu
hop [2]. ]

2.2 Phwong phap dw bdo to hop va vai tro
trong viéc moé phong va dw bdo bao manh va
siéu bao

Mot han ché cua phuong phéap du bao sb 1a
ban than cac md hinh s6 chua hoan thién. Vi du
nhu céc phuong phap xap xi sai phan, nhitng qué
trinh vat 1y quy mé nho phai dugc tham sé hoa
(parameterization), cic s6 liéu quan tric lam dau
vao cho mé hinh chwa du tinh dé tao ra truong
ban dau t6t nhat. Nhitng han ché nay sé& gay ra su
khong chic chan (uncertainty) trong du bao va
da phuong phap dong hoa t6 hop nhu da trinh
bay duogc ra doi dé thay thé cac két qua duy nhat
tr mot mo hinh (du bao tat dinh) béng cac du
bao dang xac suét tinh tur tap hop cac du bao
thanh phan t6 hop nhat dinh (du bao td hop).
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RAMMASUN truck forecust issued at 07Th-17/07/2014
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Hinh 1. Dy bdo quy dao va cuong do con bdo Rammasun tir cdc mé hinh toan cau (a) ngay
17/7/2014 va quy dao thiee (b). Ky hiéu mé hinh toan cau: GSM-Nhdt, GFS-My, IFS-Chéu Au,
GME-Durc, GEM-Canada, NAVGEM- Hai Quan My

Mot minh hoa cu cho thiy vai tro ctia phuong
phap du bao t6 hop va mé hinh khu virc trong
truong hop con bao Rammasun thang 7 nam
2014 d6 bo vao khu vuc gidp ranh Viét Nam va
Trung Qudc. Trén thuc té, sau khi di vao Bién
Dong tir ngay 16 thang 7 nam 2014, hau hét cac
mo hinh toan cau (Hinh 1a) ciing nhu cac dy bao
ttr cac trung tam qudc t& (Nhat, My) déu du bao
t6t quy dao ctia con bio, tuy nhién cudng do cia
con bao chi nhan khéng vuot qua dugc cp 13-
14 (trong hinh 1, m6 hinh GFS cua My du bao
5p ngay 17 thang 7 nam 2014 cudng do cao nhat
s0 v6i cac mo hinh khéc 1a cap 14). Ngay ca san

RAMMASUN 073 strike map forecast issued at 07h—17007/2014 by ECEFS

pham t6 hop toan ciu Chau Au gom 51 thanh
phan (Hinh 2a) ciing chi c6 thanh phan dy bao
cao nhét cho Vi dat 35 m/s (cap 12). Tuy nhién
trong dy bao tir hé thong t6 hop han ngin khu
vuc SREPS [4], v6i viéc st dung md hinh khu
vuc do phan gidi cao hon cadc mo hinh toan cu
(46 phan giai ngang 15km cua hé théng SREPS
S0 vO1 25-50km cua cac mo hinh toan cﬁu), mot
s6 thanh phan d3 dy bao kha ning Vmax c6 thé
dat 55 m/s ting v6i cép 16 so v6i thuc té con bio
da dat dén cap 15, giat cip 16-17 khi ¢ gan dao
Hai Nam (Trung Qudc) (Hinh 2).

RA!\I.\/L-\SUN track forecast issued at 07Th—17/07/2014 by SREPS
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Hinh 2. Du bao quy dao va cwong do con bao Rammasun tir cac mo hinh nghiép vu tai Trung tam

Du bdo khi twong thity van Trung wong: hé thong t6 hop toan cau 51 thanh phan ciia Chau Au (a)
va hé théng SREPS t6 hop khu vuee (b) ngay 17/7/2014

Nhu vdy c6 thé thidy dugc vai tro cua
phuong phap t6 hop trong viée ting cudng phat
hién cac truong hop xac sudt thap co thé xay ra

cung voi kha nang tdng cudng nam bat cac hién
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tuong quy md nho hon thong qua cac md hinh
quy mo khu vuc.

Tang cudng mod phong bang mo hinh khi
tuong khu vuc WRF-ARW.
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Véi mién tinh bao phu hoan toan khu vuc
Bién Pong, hé thong t6 hop véi 21 thanh phan
vat Iy khac nhau dya trén m6 hinh WRF-ARW
d3 duogc thir nghiém dua trén diéu kién bién FNL
(NCEP) ctia hau hét cac truong hop bdo da xay
ra trong giai doan 2006-2016, qua do xay dung
ban do xdy ra xac sudt gio manh nhét c6 thé dat
dugc. Trong nghién ctru s€ su dung d6 phan giai
mé phong gdm hai ludi 36km va 12km va két
qua cudi cung dugc danh gia dua trén san pham
12km. Dé ting cudng ciu trac xody, hé thong
duogc ap dung luya chon cai xody theo phuong
phap bogus thuc nghiém co san trong hé thong
WRF-ARW.

2.3 M6 phong khd nang xdy ra bao manh va
siéu bao tir cdc sin phim dw tinh khi hdu

Bén canh cac san phém du bao han thang,
mua tr cac mo hinh toan cau, véi vu diém 1a mot
bai toan bién khép kin vé mit 1y thuyét va thuc
hanh di cho phép ng dung mé hinh toan cau
trong vi¢c mo phong vai thoi gian dai hon va tao
ra cac két qua du tinh twong lai. Néu chi don
thuan tich phan mé hinh toan cau va giit diéu
kién bién ngoai 6n dinh (diéu kién buc xa), vé
co ban cac két qua nhan dugc s& mang tinh khi
hau néu khong dwa dugc vao cac phan tich vé sy
bién doi khi hau thong qua viéc thay doi cac
thong s6 cuia cac loai khi nha kinh - nguyén nhan
chinh dan dén su thay ddi luc tac dong bén ngoai
(external forcing) dén Trai dat. Cac thanh phan
khi quyén thay d6i dan dén ché d6 hap thy birc
xa ctia khi quyén thay d6i, dan toi nhitng hé qua
dén ché do khi hau cua Trai dat. Qua trinh xay
dung cac két qua du tinh khi hau tir cac mo hinh
dong luc toan cau vé co ban gdm 2 khau chinh 1a
xdy dung kich ban bién doi cac thanh phan khi
nha kinh va dua vao trong qua trinh tich phan mo
hinh. Dé chi tiét hon két qua du tinh khi hau tir
céac md hinh toan cau (thuong co do phén giai tir
0.5-2.5 d6 kinh vi), ¢6 thé ap dung phuong phap
han quy mé dong luc bang mé hinh khi hau khu
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vuc twong ty nhu co ché ha quy mo dong luc
trong bai toan du bao thoi tiét bang mé hinh s6
quy mé khu vye. K¢é thira cac két qua nghién ciru
xay dung cac du tinh khi hau cho khu vuc Viét
Nam va mét trong nhitng diéu kién can dé c6 thé
ap dung trong danh gia cac cuc tri xay ra lion
quan dén bio 1a cac san pham duy tinh phi hop
véi bai toan danh gid xay ra bao trén khu vuc
Bién bong Viét Nam, nghién ctru da lya chon
két qua du tinh cho kich ban bién d6i khi hau
RCPS8.5 v6i giai thuyét vé ndng do khi nha kinh
cao, dac trung boi buc xa tac dong tang lién tuc
tir dau thé ki 21 va dat ~ 8.5W/m? vao nam [1].

2.4 Mé hinh tich hop thiiy triéu, séng bién
va nuwdc diang bdo

SuWAT (Surge Wave and Tide) 1a mo hinh
tich hop thiy triéu, song bién va nudc dang bio.
Mo hinh dugc xay dung tai dai hoc Kyoto Nhat
Ban [3], bao gdm 2 md hinh thanh phén la: mé
hinh thuy triéu va nudc dang dya trén hé phuong
trinh nuéc ndng phi tuyén 2 chiéu co tinh dén
nude dang do tmg suat birc xa song va (mg sut
bé mit do séng trong bio va md hinh SWAN tinh
toan song.

3. Cac két qua mod phéng

3.1 Tdp hop bdo phdt sinh bang phwong
phap thé'ng ké Monte-Carlo

Ap dung phuong phap Monte-Carlo dua vao
co s6 0 lidu cac tham s bio trong lich sur hoat
dong trén Bién DPong va c6 anh huong dén Viét
Nam giai doan 1951 dén 2015, Trén co sé ham
phan phdi xac suat thu duoc, da xdy dung duoc
tap hop bdo phat sinh théng ké (bdo gia dinh)
gdm trén 6213 con bio, trong d6 c6 4678 con
bio d6 bd vao dai ven bién Viét Nam tur Quang
Ninh dén Ca Mau. Két qua thong ké s con bio
theo cip bio B6 pho tai 04 khu vuc nghién ciru
la Quang Ninh - Ha Tinh; Quang Binh - Phu
Yén; Khanh Hoa - Binh Thuan va Ba Ria Viing
Téu - Ca Mau duogc thé hién trong bang 1.

TAP CHI KHi TUQONG THUY VAN
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Bdng 1. Thong ké sé leong bio gia dinh theo cdc cdp bdo Bé pho (sé con/phan tram) tai 4 khu
viee tir Quang Ninh dén Ca Mau

Khu vuc nghién ctru

Cap lflf;’ Bo Quang Binh-Pha Khanh Hoa-Binh _ Ba Ria Ving Tau-Ca
Quang Ninh-Ha Tinh Yén Thuan 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%
1 (144) / 3.08% (100) / 2.14% (24)/0.51% (29)/0.62%
12 316)/6.76% 183)/3.91% 74)/1.58% 44) 1 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)/0.13% (1)/0.02%
17 (1)/0.02%
Téng (2340)/50.02 (1479)/31.62 (467)/10.62 (362)/7.74%

3.2. Két qui mé phéng nwéc ding va song
trong bdo
Do han ché s6 liéu quan tric nude dang va
song trong bdo nén giai phap sir dung sd liéu
tinh toan tir mo hinh s tri c6 do tin cdy cao dé
thay thé 1a phu hop nhéit cho nghién ciru danh
gia nudc dang va song trong bao tai khu vyec.
Két qua tinh toan cho thiy, trong giai doan 1951
- 2014 da c6 nhiéu con bio manh giy nuéc
dang va song 16n trong khu vuc ven bo cling
nhu mot sb dao tai Viét Nam. Mot s6 con bdo
manh gdy nudc dang va song 16n phai ké téi:
Tai ven bién Bic BO c6 bdo DAN (1989) d6 bod
vao Ha Tinh, bdo Becky (1990) d6 bo vao Nghé
An, tai ven bién Trung B c6 bio Harriet (1971)
d6 bo vao Quang Tri, bio Xangsane (2006) d6
b vao Pa Ning, ven bién Nam Bo co bio
Linda (1997) quét qua ban dao Ca Mau. Ngoai
ra, nhiéu con bdo manh khong gy nudc dang

TAP CHi KHi TUQNG THUY VAN

16n tai vung ven bo nhung da gy song 16n cho
khu vuc bién ngoai khoi ciing nhu tai dao
Hoang Sa va Truong Sa cua Vi¢t Nam, nhu
Chanchu (2006), Haiyan (2013).
Trén hinh 3a-b 14 phan bé nude dang bao 16n
nhat trong bdo DAN (1989)va Harriet (1971),
day la 2 con bao gay nudc dang ky luc. Trong
do6, bao Harriet vdi cuong do luc cap bo 1€n tdi
cip 14 da gay nudc dang lon trén mot pham vi
rit rong, vang c6 do 16n nudc dang 16n hon 2m
trai dai tir Ctra Giang t6i phia Nam ctia Hué.
Trudng do cao song 16n nhat trong bio DAN va
Harriet duoc thé hién trén hinh 5a-b cho théy
hai con bao vua c6 cuong do0 manh lai di
chuyén trong vung bién thoang nén di tao 1én
dd cao song ngoai khoi 1én téi 15m (bao Har-
riet) va 12m (bdo DAN). O khu vuc sat bo,
song trong bao Harriet cling 1€n t&i 8m, va 6m
trong bao DAN.

0 1 2 3 4 5
Hinh 3. Phdn bé d¢ cao nude ding lon nhat trong bido DAN,1989 (a) va Harriet, 1971(b)
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Hinh 4. Phén bé d¢ cao séng lém nhat trong bao DAN,1989 (a) va Harriet, 1971 (b)

Trén Hinh 5 thé hién phan bd nuéc dang bio
16n nhat tai giai ven bién va hai khu vuc dao 16n
cua Viét Nam trong giai doan 1951-2014, tat ca
dugc phan theo 8 vung, Quang Ninh-Thanh Hoa
(a), Nghé An - Quang Binh (b), Quang Tri -
Quang Ngai (c), Binh Dinh - Ninh Thuan (d), va
Binh Thuan - Ca Mau (e), Ca Mau - Kién Giang
(f), Quan Pao Hoang Sa (g) va Quin Pao
Truong Sa (h).Theo d6, tai ven bién tir Quang
Ninh téi Thanh Hoéa nuée dang bdo 16n nhét 16n
nhét t&i 3,0m d3 xuét hién tai mot sd khu vuc
nhu ven bién Quang Ninh, Hai Phong, Thai Binh
va Nam Dinh. Phan 16n cac khu vyc trong dai
ven bién nay di timg xut hién nuéc dang bio
16n t6i 2,0m. Mot sb con bio gy nude dang 16n
tai khu vyc nay nhu Frankie (1996), Damrey
(2005), Kalmaegy (2014). Ven bién tir Nghé An
t6i Quang Binh 13 noi da ghi nhan nhiéu con bio
gy nudc dang 16n trén dai ven bién Viét Nam.
Mot s6 con bdo gy nude dang 16n tai khu vuc
nay 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 gay nudc dang
16n hon 2,0m cho mét sd khu vuc & Nam Quang
Binh. Tai khu vyc nay, nude dang bio 16n nhat
Ién toi 4,0m tap chung tai mot s6 vi tri & phia
nam khu vuc. Toan b dai ven bién trong khu
vuc nay déu ghi nhan c6 nude dang bao 16n hon
2,5m va dai dat lién ¢ phia Nam khu virc ¢6 nuéc
dang bdo 16n hon & phia Béc. Trong dai ven bién
tor Quang Tri té1 Quang Ngai, nudc dang cao

nhét c¢6 xu thé chung 14 giam déan tir bic vao nam
theo xu thé giam vé tan sudt va cuong do bio.
Tai phia bic khu vyc, day 1a noi c6 nhiéu con
bdo manh d6 bo nén da gay nudc dang 1on. Céac
con bao nhu Harriet (1971), Cecil (1985), Betty
(8/1987), Xangsane (9/2006), Ketsana (9/2009)
da gdy nudc dang 16n trén 2,0m tai khu vuc
quanh vi tri bdo dé bo, trong d6 bio Harriet
(7/1971) da gay nudc dang l6n hon 4m tai
Quang Tri. Trong khu vuc ven bién tir Quang
Ngii t¢i Ninh Thuan nudc dang bio 16n nhat
cling c6 xu thé giam dan tir bic vao nam. Nhing
noi c6 nudc dang téi 1,0m tap chung chu yéu &
phia bic khu vuc. Nude dang bdo tai dai ven
bién nay thap do boi day 1a khu vuc c6 it con bio
manh anh hudng, ciing da c6 bao manh tai khu
vuc nay nhung hudéng di chuyén khong thuan
tién cho gay nudc dang (bao Durian, 2006 di
chuyén xién véi duong bo). Ngoai ra, day 1a khu
vuc bién c6 do sau 16n va déc, day la nhan t6 1am
han ché d6 cao nudc dang bao. Tai dai ven bién
tir Binh Thuén-Ca Mau, day 1a khu vuc rat it bio
anh huong, tuy nhién gan déy ciing da ghi nhan
nudc dang bao 1én téi 1,5m trong bao Landa
(1997). Khu vyc ven bién tir Ca Mau t6i Kién
Giang c6 nuéc dang bdo nho, do phan 16n cac
con bdo anh huong ti khu vuc nay déu qua di
qua phan dit lién ciia Nam Bo do vay cuong do
da giam dang ké. Ngoai ra, voi hudng bio chi
yéu theo hudng ty ciing 1a nhan t6 khong thuan
loi gdy nudc dang bio trong khu vic. Doi voi
khu vuc dao ngoai khoi, do ¢6 ving dat che chin
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khong 16n nén nudc dang do bao tai cac khu vuc
nay chu yéu 1a do sy giam khi ap tai trong bio
gy nén va nude dang do Gmg suit gi6 dong gop
khong 16n. Khu vuc quan dao Hoang Sa 13 noi c6
nhiéu con bdo manh di qua, bao gdm ca cac con
béo khong dd b truc tiép vao dat lién Viét Nam
hodc c6 vao nhung cuong do da giam manh

(Chanthu, 2006, Hayan, 2013) nén da gay nudc
dang 16n nhat toi 1,5m, tap chung chi yéu & cac
cum d4o & phia Dong ciia Quan dao Hoang Sa.
Vé6i quan dao Truong Sa, nudc dang bdo nho
hon va phan nudc dang 16n & khu vuc phia bac
cling chi téi 0,5m.

12" 13

oo

- 157 18"
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Hinh 5. Phdn b6 nuée 'ddng bdo I6n nhdt tai cac khu vue trong giai dogn 1951-2014: (a) Quang
Ninh - Thanh Hoa; (b) Nghé An - Quang Binh; (c) Quang Tri - Quang Ngai; (d) Binh Pinh -
Ninh Thudn; (e) Binh Thudn - Ca Mau; (f) Ca Mau - Kién Giang; (g) Quan ddo Hoang Sa; (h)
Qudn dao Truong Sa

3.3. Két qud mo phong gio manh trong bdo
bang mé hinh khi twong

3.3.1 Két qua mé phong xdc sudt gié manh tir
hé thong t6 hop toan cau

Trong nhitng nim vira qua cac trung tim qudc
té 16n trén thé gidi nhu Anh, My, Chau Au,
Trung Qudc, Nhat ban... di thong nhit chia sé
cac san pham du bao t6 hop toan cau vé bao dé
tai xir Iy thanh mot san pham dy bao siéu to hop

TAP CHi KHi TUQNG THUY VAN

toan cau (grand global ensemble). T nam 2011,
WMO d lya chon Tong cuc KTTV déng vai tro
nhu 1a mot trung tam du bao khu vuc trong du an
SWFDP-SeA. Thong qua Cuc du bao khi tuong
Nhat Ban - JMA [5], nghién ctru da dugc cung
cAp chi tiét san pham s vé quy dao va cudng do
dy bao cta hé siéu to hop nay trén khu vuc Bién
Pong tir nam 2006-2016. Viéc xay dung cac ban
d6 xudt hién bdo manh va siéu béo ciing s& dong
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gop cac thong tin dé xac dinh phan ving cubi
cung cho cac noi co kha nang xuat hién bio
manh va siéu bdo trén Bién Pong va anh huong
dén Viét Nam. Minh hoa dy bao siéu tb hop cho

BAI BAO KHOA HQC

con bdo Haiyan nam 2013 va khai thac san pham
nay trén cong chia s& cho dy 4n SWFDP-SeA
ctua Nhat ban (Hinh 6).

HAIYAN ~ ALL ENS. 2013110712 INIT

RAV:

@) JMA wan=m SWFDP ()
RA I Southeast Asia L

S8iabrodusts 6P Pradusts.

TE8G Produsts

TroricaL CycLone
Ewnsemece Forecast

= et

100t 108 1€ " 100 1300 L 4 o AL 3 150

(a)

(b)

Hinh 6. Dy bdo con bdo Haiyan niam 2013 tir hé siéu té hop toan cau (a) va dwoc chia sé boi
JMA thong qua du an hé tro khu viee SWFDP-SeA (b)

Mat d¢ quy dao dy bido di qua 6 el 0,5x0.5 tir nam 2006-2016 [ECMWF JMA NCEP CMA UKMET]
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Hinh 7. (a) Xéc sudt di bdo di qua tirng é ludi tir san pham t6 hop toan cau. Pon vi 1 img voi
100% kha nang sé xay ra; (b) Toc do gié cuwc dai tai timg 6 hedi

Pé xay dyung ban d0 kha ning xay ra, toan bd
mién tinh s& dwoc chia thanh ludi 6 vudng co
kich thudc 50kmx50km va Gng véi tap cac quy
dao bao di qua tirng 0 ludi s€ xac dinh gid tri cuc
dai cua cuong do bao dat dugc tir tap du bao cua
hé thong t6 hop toan cau. Panh gia chung sy on
dinh ciia san pham du béo, ching nghién ciru chi

lya chon 5 du bao tir Chau Au (ECMWF, 51
thanh phan), Nhat (JMA, 51 thanh phan), My
(NCEP, 21 thanh phan), Trung Qudc (CMA, 15
thanh phan) va Anh (UKMET, 24 thanh phan) tir
ndm 2006 - 2016. Trong hinh 7 13 xac suat du
bao kha nang di qua (a) va cuong do (b) dat duoc
cuc dai trén tung 6 luoi. Ung vai mot 6p du bao
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¢6 172 thanh phan dy bao. Tir hinh 8 (a) cho thiy
khu vuc dé xay ra cip siéu tap trung tai ving Béc
va giita Bién Pong. Mot s trudng hop dat trén
cap 14 c6 thé xdy ra trén ving ven bién Pong
Bic va Trung Trung Bo. Duéi vi tuyén 9° Béc
rat khé co kha niang mé phong duoc gio bio
manh trén cap 12-13. Ving bién Nam B hau
nhu chi anh hudéng boi bio dudi cip 10-11.
Ngoai ra ciing cho thy anh hudéng ctia bdo manh
cap 12-13 trén dat lién c6 thé xay ra tir Pong Béc
Bo kéo dai dén Nam Trung Bo. Muc d6 anh
huong sau vao dat lién nhit ciia bao trén cp 12
xay ra tai khu vuc tir Hai Phong dén hét Thira
Thién Hué (lén sau c6 thé dat 150km tai khu vuc

Ban dd xudt hién bio manh va siéu bio tir h¢ siéu td hop toan ciu

Pong bing Bic Bo).

3.3.2 Két qua mé phong xdc sudt gié manh tir
hé théng 16 hop khu vuc

Trong hinh 8 (b) la két qua tong hop kha ning
xay ra bdo manh nhét c6 thé tir hé thong t6 hop
khu vuc (twong ty cach xac dinh gidng véi hé
théng du bao t6 hop muc 3.3.1 nhung sir dung
trén ludi mé hinh khu vyc). Ta thdy rang kha
ning xay ra cip 15 trd 1én xay ra ¢ hau hét trén
khu vuc bac Bién Pong, giita Bién Pong va ven
bién Trung Trung Bo. D4i véi cap bio tir 14 trd
1én c6 thé xay ra tai cac ving bién tir Dong Béc
kéo dai dén Nam Trung Bo.

2.4.2.6: Ban d6 kha niing xuit hién siéu blio vi siéu blio trén viing bién Viét Nam
tir cdc két qua md phong ciia m hinh WRF dym trén cic diéu kién khi quyén trong qua khi

@ ) osamas 280 37

.
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Hinh 8. Ban do cdp bao cuc dai c6 thé mé phong duoc trén tung 6 luoi tur siéu 16 hop toan cau (a)
va tir hé thong té hop khu vuec (b)

Khac so vdi cac san phém du tinh khi hau khu
vuc hay siéu td hop toan cAu, khu vuc bién Nam
Trung B va xudng t6i vi do 9° Bic van c6 thé
dat cap 13. O vi do tir 6-8° Bic van md phong
dugc mot sé truong hop dat cip 12 (nam Bién
bong). V& murc 46 anh hudng trén dét lién, do
14n sau cua cdp bao tir cip 12-13 trd 1én ciing kéo
dai tr Bac B6 dén Trung B¢ tuy nhién chi
khoang 40-50km. Khu vuc tap trung si€u bao
(cAp 16) chu yéu nidm & phia Dong va Nam dao
Hai Nam va anh hudng truc tiép dén khu vuc
Trung Trung Bo. Ngoai nhitng con bao ¢6 cuong

TAP CHI KHi TUQONG THUY VAN

d0 manh di chuyén doc theo bd bién Trung Bo
(dién hinh nhu con bio Son Tinh nim 2012 va
Haiyan nam 2013) thi nhitng con bo di chuyén
ngang, nhanh va c¢é cudong do manh sé cd xac
suét rat cao gitt dugc cép rat manh hodc siéu bio
khi d6 bd vao khu vyc mién Trung.

3.3.3 Két qua mé phong xdc sudt gié manh tiv
du tinh khi hau khu vuc

Vi muc tiéu ké thira cac san ph'flm du tinh
khi hau dé do tim cac dang xoay bao manh hoat
dong trén khu vuc Bién Pong, nghién ctru da
danh gia kha nang phat sinh bao manh va siéu

S6 phuc vu Hi thao chuyén dé



bao tur tap du tinh khi hau giai doan 2020-2100.
Mot sb két qua vé ti 1¢ bao hoat dong trung binh
cac thang 5, 6, 7 va 8 tir san pham dy tinh nay
dugc minh hoa trong hinh 9 (a). Hinh nay cho
théy bao hoat dong nhiéu nhét & khu vuc bic va
gitra Bién Pong trong khi kha nang xuat hién bao
v6i cudng do gié bé mdt manh trén 40 m/s tng
v6i cap 13 hau nhu khong xay ra. Vé nguyén
nhan du tinh cudng do bio thap c6 thé xut phat

(c) NHRCM20KM TC h.
= ™

g ,

its (num/year) in year

Toa"
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tir hai nguyén nhan chinh bao gdm viéc mé hinh
m&i chi ding ¢ d6 phéan gidi 20km va mo phong
0 dang tat dinh nén ph?m nao s& han ché kha
nang md phong dugc cac truong hop phat sinh
bdo rat manh va siéu bao. Tuong ty trong vi¢c
xdy dung ban d6 kha ning xay ra gi6 manh cuc
dai trén Bién bong va lanh thd Viét Nam, toan
bo du béo tir két qua dy tinh khi hau giai doan
2015-2100 dugc minh hoa trong hinh 9 (b).

Bin dd xudt hi¢n bio manh vi siéu bio tr dy tinh khi hiu khu vye

130 = =

Hinh 9. 86 con bdo cé kha ning xdy ra trong nam tir san pham dy tinh khi hdu khu vue va tan

xudt sudt hién cdc cuwong do bdo dy tinh dwoc (a) va ban do cd'p béo cuc dai ¢é thé mé phong
duwoc trén ting o luoi (b)

Ta thdy rang dbi v6i cap bio rit manh trén
cip 13 chi dy tinh xay ra trén ving Bic Bién
Pong. Khu vyc ving bién ven Pong Béc va
Trung B9 c6 kha nang xay ra gido bao manh
khoang cip 12. Nhu di phan tich, viéc chi phat
hién gi6 manh dat t6i da cip 12-13 ctia san pham
du tinh khi hau khu vuc xuét phat tir 36 phan giai
20km ctia san pham va day 1a san pham dy bao
tat dinh nén nhiing xac sudt xay ra cac cuc tri
trong timg 6p du tinh s& giam di rat nhidu. Ngoai
ra ciing nhan thay ving Bic Bién Dong va giita
Bién Pong van 1a noi c6 kha ning xay ra bio
trén cép 12 nhiéu nhét. V& cuong do bao manh
anh huong sau vao dat lién tir dy tinh khi hau
khu vuc cho thdy khu vuc mién Trung c6 kha
nang chiu gié manh cap 9-10 cao nht.

4. Két luin

Dua trén cac san pham du bao théng ké-dong
luc tir mo hinh hai van va khi tuong cho thay dbi
v6i van dé nudc dang do bdo (trén co s6 b licu
bao phat sinh thdng ké trong 1000 nam), nhiing

khu vire ¢6 nudce dang bio 16n 13 ven bién Quang
Ninh - Hai Phong (4.5m), Thanh Héa - Ngh¢ An
(4.0m), Quang Tri (5.0m). Dai ven bién Nam Bo
cling ¢6 nguy co nudc dang bao tdi 2,5m. Tai
ven bién mién Trung tor Quang Tri-Ninh Thuan,
d6 cao song ngoai xa bo ¢6 thé 1én téi 15m, ving
sat bo 7-8m. Két qua tinh nudc dang va song
trong bio giai doan 1951-2015 tai dai ven bién
Viét Nam va 2 quin dao Hoang Sa va Trudng Sa
cho thay, nudc dang bio co d6 16n trén 2,0m chit
yéu tap trung & ven bién tir Quang Ninh dén
Quang Binh, khu vuc c6 nude dang trén 3,0 m da
xuét hién tai ven bién tinh Nghé An, Quang Tri
va Hué, dic biét co mot 1an nude dang bao lén
to1 4,1m tai Quang Tri trong bao Harriet (7/1971)
Vi strc gid cap 14 khi d6 bo.

Lién quan dén cuong do bio tir phwong phap
Monte-Carlon cho thay tinh toan, Ving I: Quang
Ninh - Ha Tinh 14 viing c¢6 s6 con bdo d6 bo va
anh huong nhiéu nhat, ving chiu anh huong cia
bdo sdm hon cic ving khac véi thoi ky nhiéu
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béo nhét 14 3 thang giita muia hé (6, 7, 8). Cudng
do bao da ghi nhan duogc la cép 14, tinh toan
bang phuong phap t6 hop khu vic nay bio co
thé manh t6i cép 14-15, trong khi bang phuong
phap Monter-Carlo trong twong lai bdo cé thé
manh t&i cap 16. D6i voi khu vue tir Quang Ninh
- Ha Tinh cudng do bdo manh nhét trong turong
lai c6 thé 1én toi cap 15-16, giat trén cap 17. Dbi
voi Vung II: Quang Binh (nam Péo Ngang) -
Pht Yén (phia Bic déo Ca) s& co tan sb bio hang
nam 1,0 - 1,5 con, mua bdo 1ui vé nira cudi mua
he, tap trung vao cac thang 8, 9, 10. Cudng do
bdo da ghi nhan duogc 1a cap 13. Pdi voi Ving
I11: Khanh Hoa - Binh Thuan s& 14 ving ¢6 tan s6
bao hang nam it hon so v6i vung 3, mua bao lui
siu vé dau mua dong, khoang thang 11, 12.
Cudng d6 bdo da ghi nhan duoc la cip 13. Ving
IV: Ninh Thuén - Ca Mau 13 ving c6 tan s6 bio
trung binh nim it nhét trong sé cic ving, mua
bao léch hin vé mua dong thang 11, 12. Cudng
d6 bao da ghi nhan duoc 1a cap 10.

Du béo t6 hop quy mé toan cau cho thdy khu
vuc xay ra siéu bao nam tai khu vuc bic Bién
Pong va giita Bién Pong. Cac cp 14-15 co thé
xay ra trén ving bién Bic Bo va Trung B9.
Khong mé phong duoc gié manh trén cp 12 ¢
dudi vi tuyén 10° Béc. Ngoai ra, du bao to hop
quy md khu vuc cho phép tang kha nang mo
phong dugc céc truong hop xay ra cuc tri gio
manh. Vi thir nghiém st dung diéu kién bién tai
phan tich trong qua khir cho thay kha ning xay
ra bdo manh tir cap 15 trd 1én tap trung chu yéu
tap khu vuc bac Bién Pong, gitta Bién Pong va
ven bién Trung Trung Bo. Khu vuc ving bién
Béc Bo va Béc Trung Bo xay ra cip 14 tré 1én.
Dudi vi tuyén 10° Bic khong mé phong duoc gio
manh trén cép 13. Bén canh do, du tinh khi hau
kich ban phat thai 16n (RCP8.5) giai doan 2015-
2100 cho thdy xac sudt thap cua viéc bio dat
cudng do trén 40m/s (cudi cap 13) va khu vuc
xay ra bio manh nhit nim ¢ khu vuc Bic Bién
bong.

Loi cam on: Néi dung ciia nghién ciru diege thiee hién trong khudn kho dé tai cap Bé Tai nguyén
va Méi triweong “Nghién ciru khd nang xudt hién bdo manh, siéu béo trén cdc khu viec khdc nhau ciia
Viét Nam va hé qud muwa, gié manh, nwée bién dang phuc vu phwong dn g phé”’, ma sé 2015.05.07
va dwoc tai tro boi S6 Khoa hoc va Cong nghé tinh Thdi Binh trong dé tai "Nghién civu xdy dung
mé hinh duw bdo nwée dang, song 1ém do bio két hop voi triéu cuwong gdy ngdp lut ven bién tinh Thdi
Binh", md sé TB-CT/CN03/19. Téc gid xin chdn thanh cam on.
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THE USE OF INFORMATION FROM DYNAMICAL ATMOSPHERE AND
MARINE MODELING SYSTEMS TO DETERMINE THE PROBABILITIES
OF EXTREME FEATURES OF TROPICAL CYCLONE INTENSITY AND
STORM SURGE IN VIETNAM’S COASTAL AREAS

Tran Hong Thai'!, Mai Van Khiem!, Nguyen Van Huong', Nguyen Ba Thuy’, Du Duc Tien'
'Viet Nam Meteorological and Hydrological Administration, No. 8 Phao Dai Lang Str.,
Dong Da, Hanoi

Abstract: Typhoon Haiyan in 2013 was one of most powerful tropical cyclones ever recorded
that resulted in severe damage to lives and properties in the Philippines. To avoid the similar risk
for Vietnam, Prime Minister requested preparedness planning to respond to this super typhoon, es-
pecially the scientific analysis to provide the preliminary prediction for extreme typhoon intensity and
storm surge that potentially affecting the coastal areas of Vietnam (Official Letter No. 3912/VPCP-
KTN dated May 30, 2014 of the Government Office on the implementation of mission to proactively
respond to super typhoon). The use of physical simulation and ensemble predictions in particular al-
lows us to predict the likelihood of extreme typhoon intensity and strom surge in addition to the ob-
served extreme in the coastal areas of Vietnam.

Keywords: Storm surge extreme, tropical cyclone intensity extreme, Vietnam coastal.
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