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AP DUNG PHUONG PHAP DU BAO TO HOP
BE Illl B/i0 QUY DAO BAO HAN 5 NGAY TREN KHU VUG BIEN BONG

TRAN TAN TIEN, CONG THANH, HOANG THI MAI, HOANG THU THUY, BUI MINH TUAN
Trudng Pai hoc Khoa hoc Ty whign, Bai hoc QuBc gia Ha Nbi

Bai bao gidi thiéu cac phuong phap dv bao bao siéu td hgp: nudi nhiéu (BGM), loc Kalman
(LETKF) va sir dung céc thanh phan ctia dv bdo td hgp toan cau. Cac tac gia da ap dung
phuong phap loc nhan to két hop véi siéu td hop dé xay dung phuong trinh siéu td hop dua
trén cac du bao clia cac con bao trong giai doan tir 2009 dén 2011. D4 sii dung céc phuang
trinh tim dugc dé du bao cho cac con bao anh hudng dén Viét Nam trong ndm 2012 va 2013.
Sai sd khoang cach cho cac han du bao 24, 48, 72, 96 va 120 gid bang phuang phap BGM trén
md hinh RAMS (The Regional Atmospheric Modeling System) la khoang 125, 197, 265, 275
va 354 km; bang phuong phap LETKF trén mé hinh WRF (Weather Research and Forecasting)
1a 145, 182, 290, 263 va 376 km; bing phuong phap tich phdn méd hinh WRF véi céc trudng
ban dau l1a cac thanh phan dy bao td hop toan cdu cia NCEP (Trung tdm Dy bao méi trudng
Hoa Ky) 1a 107, 117, 272, 339 va 365 km. Két qua nay dap iing dugc yéu cau hién nay cua
van dé dy bdo quy dao bao han 5 ngay trén khu vuc Bién Dong.

Tir khéa: phuong phap nudi nhiéu, loc Kalman, du bao td hap, du béo bao.

Té hop két qua du bao
quy dao bao

Dy bao quy dao béao lubn la
van dé dugc cac nudc quan tam
vi muc dich khoa hoc, kinh té& va

ADDLICATION OF ENSEMBLE FORECAST METHOD TO FORECAST
THE TYPHOON T RACK FOR 5 DAY IN THE EAST SEA

Summary

In this paper, the authors introduce superensemble methods including

Breeding of growing mode (BGM), Kalman filter (LETKF) and WRF with
input data which are components of the global ensemble forecast. To
construct an operational procedure for ensemble typhoon track forecast with
a forecast period up to 5 days, the authors have used the filtering method
from 2009 to 2011 and its application from 2012 to 2013. Forecasting error
of distance for 24, 48, 72, 96 and 120 hours based on the BGM method on
RAMS model is about 125, 197, 265, 275 and 354 km; 145, 182, 290, 263
and 376 km for LETKF on WRF model; and 107, 117, 272, 339 and 365

km for WRF with input data which are components of the global ensemble
forecast respectively. This result can meet the current requirements of
typhoon track forecast for the 5-day period on the East sea.
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phong chéng thién tai. K&t qua
duy bao quy dao bdo thay déi
theo thdi gian. Nhin chung, xu
thé sai s6 du bao quy dao béo &
cac han du bao gidm theo thdoi
gian, song sai s6 nay hang nam
van dao déng rat 16n, phu thudc
d&c diém clia cac con bao trong
nam. Danh gia sai s6 trung binh
clia dy bao bdo Tay Béc Thai
Binh Duong dugc biéu dién
trén hinh 1. Sai s6 du bao han
5 ngay trong cac nam gan day
khoang 300-350 km.
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Hinh 1: sai s6 trung binh du bao quy dao bao
trén khu vuc Tdy Bdc Thai Binh Duong [5]

Sai s6 dy b4o quy dao bao la téng cac sai s6 do xac
dinh truéng ban dau khong chinh xac, sai s6 do cac mé
hinh du bao chua hoan thién, sai s6 do t6 hop két qua
du bao clia cac md hinh... Trong s6 do, sai s6 t6 hgp
két qua dy bao déng vai trd quan trong trong téng sai
s6 du bao t6 hop quy dao bdo. Trén thé gidi sl dung
3 phuong phép t6 hgp la t6 hop khong chon loc NCON
(non - selective consensus), t6 hop c¢é chon loc SCON
(Selective consensus) va t6 hgp cé trong s6 WCON
(Weightet consensus). Hinh 2 biéu di&n cach t6 hop cla
cac phuong phap khong tuyén chon va sai s6 khoang
cach cla cac mo hinh thanh phan va cia NCON.

Hinh 2: phuong phép t6 hgp khéng Iua chon NCON [4]

Phuong phap WCON dya trén sé liéu lich st dé tim
trong s6 cho cac mé hinh bang phudng phap binh phu’dng
t6i thiéu. Theo két qua clia Kuo-Chen Lu [4] véi chudi s6
liéu phu thudc du bao quy dao bdo bang phuang phap
WCON t6t hon NCON khoang 4%, 3% va 1% cho céc
du bao 1, 2 va 3 ngay tudng ting. Doi véi s6 liéu doc lap
thi WCON t6t han NCON & 2 ngay dau, con ngay tha 3
thi khong. D& so sanh phuong phap SCON va WCON
v3i NCON, chuing tdi da ti€n hanh tinh toan mdc do giam
sai s6 du bao (phan tram) cla phuaong phap SCON va
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WCON so v6i NCON. S6 trusng hgp sl dung dé tinh 1a
613, 486 va 299 tudng Uing vGi dy bao 24, 48 va 72 gid.
K&t qua tinh dugc biéu dién trén hinh 3. Tl két qua cho
thdy SCON khong lam tang dé chinh xéc ctia du bao quy
dao bao so vGi NCON & tat ca cac han duy bado, WCON
lam tang dang ké k&t qua duy bao & 24 va 48 gis, con &
72 gid thi phudng phap NCON cho két qua t6t nhét (hinh
3). Phuang phap NCON cho két qua t6t hon cac du bao
thanh phan khoang 10-15%.
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Hinh 3: hiéu quéa cla phuong phdp SCON va WCON
so vdi phuong phap NCON

@ viet Nam, chua c6 chuadng trinh nao nghién cuu
phuong phép siéu t6 hop dé du bao quy dao bao ngoai
Chuang trinh KC08. Cac nghién cuu dy bao va danh gia
két qua duy bao chi dya trén trung binh t6 hap [1, 2].

Phuong phap siéu td hop

Sau khi chon dugc céc thanh phan tham gia t6 hgp,
s dung céc phuong phép théng ké dé dua ra két qua duy
bdo t6 hgp. M6t trong cac phuong phap théng ké dugc
Krishnamurti dé xuét dé du b&o quy dao b&o la phuong
phép siéu t6 hap [3].

Phuong phép “siéu t6 hop” xac dinh cho moi thanh
phan (thanh phan tham gia t6 hgp) mét trong s6 dya trén
tap s6 liéu vé quy dao bao thuyc va du bao cla cac mo
hinh. Trong s6 clia cac md hinh xac dinh bang phuang
phép binh phuong t6i thiéu. Qua dé lam gidm vai trd cla
cac mo hinh du bao khong tét, dong thai lam tang vai tro
cac md hinh c6 cac dy bao t6t trong qua khu.

Phudng phap “siéu t6 hgp” dugc thuc hién qua hai
giai doan:

- Giai doan chuén bi: sif dung chudi s& liéu cla cac
dy bao quy dao bao da qua tu cac thanh phan va quy
dao quan tréc thuc t& clia nhiing con bdo dé (c6 thé la
tU mua bao trudc hodc tu hai mua bao truéc) xay dung
phuong trinh hdi quy dy bdo vi tri tam bao (kinh dd, vi
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do). G day, phuong phap héi quy tuyén tinh nhiéu bién

dugc sl dung dé tim cac trong s6 cho méi thanh phan &
thai diém (00 h, 6 h..., 120 h) véi tling bién du bao (kinh 5
dd, vi d). Ngoai ra, can luu y dén dé én dinh clia cac P
du bao thanh phan giiia cac ng bao khac nhau. D6 6n Ejggj
dinh cla cac du bao thanh phén cang giam, tuc la su 2204
bién déng cla cac du bédo thanh phan I6n, dan dén két 100 ]
quéa du bao t6 hgp khong t6t. Sau khi tinh dudc céac hé 1 , : ‘ :
s6 hoi quy (trong s6), cac hé s6 nay dugc st dung trong % 4 72 % 120
giai doan du bao. Hlan (gi®)
- . . N . [ lpdnlemdRuped

- Giai doan dy bao: trong giai doan nay, cac dy bao
dugc tf‘!L,IC Ijlen mjd kevt quafil_j be}O cua nlo hinh thanh Hinh 4: sai s6 vj tri trung binh cla du béo siéu té hop
phan va nhiing hiéu chinh thdng ké dugc xay dung trong va trung binh t6 hop 25 thanh phan nuéi nhiéu

giai doan chuan bi. trén bé sé liéu nam 2012 va 2013

Phuong trinh siéu t& hgp c6 dang:
N - So sanh k&t qua siéu t6 hgp véi phuong an 1ay trung
S() =0+ a,(F()—F) binh don gian 25 thanh phan do nudi nhiéu tao ra cho
=1 thay, phuang an siéu ’55 hgp cai thién sai s6 vi tri tam bao
Trong d6: O la gia tri trung binh da quan tréc & giai SO VOi tam bao thyc té giam khoang 50-70 km 6 cac han
doan chuan bi, N a s§ ca&c m hinh thanh phdn, a la 24 48,96 va 120 gi0. Tai han dy bao 72 gid sai s6 vi tri
trong s6 héi quy chia mé hinh i, F (t) a gid tri dy bao chia  CU@ PhUONg an 16 hop giam khoang 10 km so voi trung
mo hinh i, 7 la gia tri trung binh clia cac du bao clia md binh don gian.
hinh i trong giai doan chuén bi. Du béo siéu t6 hop tir cdc thanh phan dugc tao ra ti
phuong phap loc Kalman (LETKF):

o Phuong phap LETKF la phuong phép tao ra cac

S0 liéu tridng ban dau tu bd loc Kalman c6 déng hoa s6 liéu

B6 s6 liéu nghién ctiu 1 cac con bao trong 5 miiabao V& tinh va s0 ligu cao khong. Da tao 15 truong ban dau

nam 2009, 2010, 2011, 2012 va 2013. Téng s6 trusng  ©ang phudng phap nay. Tich phan m6 hinh WRF vai cac

e 0 199l 0o b S ang gy 6% e 0o o o e 1000 i

;ﬂ:r‘]’ ";‘i’é\i/fszdaémkifﬁ \','f;étlc’a” cau lay wNCEP vaidoe 55 dén 2013. S6 liéu dy bdo tU nam 2009 dén 2011

o ' dung dé xay dung phuadng trinh siéu td hgp véi 15 thanh

Dy béo siéu té hop cho céc con bao ndm 2012 va phan. Cac phuong trinh tim dugc da kiém nghiém trén

2013 bod so liéu doc 1ap nam 2012 va 2013. K&t qua nhan
dugdc thé hién trén hinh 5.

¢ 2 y on 2
Két qua du bao siéu té hap

Dy béo siéu t6" hop ti céc thanh phén dugc tao ra
bang nudi nhiéu:
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Phuong phap nudi nhiéu (BGM) la phuong phap tao
ra cac trudng ban dau khac nhau ti mét trugng ban dau
chia céc dao dong phat trién. P4 tao dugc 25 trudng
ban dau tif mot trudng ban dau clia NCEP. Céc trudng
ban dau nay dugc dua vao mé hinh dé tich phan 5 ngay
cho 25 du bao. SU dung s6 liéu du bao tif nam 2009 dén
2011 dung lam s6 liéu phuy thudc dé xay dung phuong 0
trinh siéu t6 hdp nhu da trinh bay trong phan chuén bi
clia muc thii 2 (phuong phap siéu t6 hgp). K&t qua la tim
dudc céc phudng trinh du bao siéu t6 hop véi 25 thanh
phan. (%Ial dAoaD dAu ba?’ aAp dl‘_.lng, cac pht{dngvtnnh tim Hinh 5: sai s6 v tri trung binh cda du béo siéu t6 hgp
dugc trén bo so ligu doc lap la cac con bao nam 2012 va trung binh t6 hop 15 thanh phén LETKF trén bo s6 liéu
va 2013. K&t qua nhan dugc thé hién trén hinh 4. déc I1ap nam 2012 va 2013
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So sanh két qua siéu t6 hop 15 thanh phan LETKF
vGi phuang an I8y trung binh don gian cho thay, tai cac
han dy bao 24 va 120 gid két qué sai s6 la tuong duong.
Phuong &n siéu t6 hgp cai thién sai s& vi tri gidm khoang
50, 80 va 100 km & cac han 48, 72 va 96 gid.

Dy béo siéu t6 hop t cdc thanh phan dugc tao ra tu
két qua tich phan mé hinh WRF vdi cac truong ban dau la
cac thanh phan du bdo t6 hop toan c4u cta NCEP:

S{ dung 5 trudng khi tugng toan cau clia NCEP (cac
du bao thanh phan cla du béo t6 hgp toan cau) dé lam
tridng ban dau cho mé hinh WRF. Trong mé hinh WRF
lan lugt st dung sc doé ddi luu Kain-Fritsch, Betts-Miller-
Janjic va Grell_Devenyi dé du b4o. Nhu vay ta tao ra 15
du béo khac nhau. 15 dy bao nay sé chidia du thong tin
vé trudng khi tugng thuc can tim. S6 liéu dy bao tir nam
2009 dén 2011 dung dé xay dung phuong trinh siéu t6
hgp v6i 15 thanh phan. Céc phuadng trinh tim dugc da
kiém nghiém trén bo s6 liéu phu thudc (2009-2011) va
doc lap (2012-2013). K&t qué nhan dugc thé hién trén
hinh 6 va 7.
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Hinh 6: sai s6 trung binh du b&do quy dao bao
trén b6 sé liéu phu thuéc
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Hinh 7: sai s6 trung binh du bao quy dao bao
trén b6 sé liéu doc lap

TU hinh 6 va 7 cho thay, sai s6 du bao quy dao bao
véi 86 liéu doc lap tuang dudng véi sai s6 khi st dung
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s0 liéu phu thudc, sai s6 dy bao quy dao b&o tang theo
han dy b&o. Sai s6 quy dao bao trén bd sd liéu doc lap
st dung phudng phép siéu t6 hgp cho sai s§ dy bao
tudng duong véi cac nuéc trong khu vuc (hinh 1). Sai
s6 du bao han 72 gid khoang 270 km, va sai s6 dy bao
han 120 gi6 khoang 360 km. Véi sai s6 du bao nhu trén,
viéc Ung dung phudng phap nay vao dy bao nghiép vu
la hoan toan kha quan va dé dang thuc hién tai cac trung
tam du bao cla Viét Nam.

Két luan
:

Qua k&t qua nghién ctu cho thay c6 thé dy bao quy
dao bédo a&nh huong dén Viét Nam han 5 ngay bang
phuong phép siéu t6 hgp. K&t qua thi nghiém trén bd s6
liéu doc lap cta 2 mua b&o (2012 va 2013) cho két qua
dy bdo G cac han dy béo tuong dudng véi cac nudc tién
tién trong khu vic . Cu thé sai s6 khoang cach cho cac
han dy bao 24, 48, 72, 96 va 120 gid béng phuong phap
nuoi nhiéu trén mo hinh RAMS 1a kho&ng 125, 197, 265,
275 va 354 km; béng phudng phap LETKF trén mé hinh
WRF 1a 145, 182, 290, 263 va 376 km; bdng phuong
phap tich phan mo hinh WRF véi céac trudng ban dau
la cac thanh phan dy bao t6 hgp toan cau clia NCEP 1a
107, 117, 272, 339 va 365 km. Céac két qua nay hoan
toan dap ung yéu cau cla du bao nghiép vu & Viét Nam
nén cac phuang phap trén cé thé st dung cho céc trung
tam khi tugng s

. o o d
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