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t6 hop theo trong s6
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Tém tit. Bai bdo nay trinh bay két qua 4p dung phwong phép t6 hop theo trong sé dé du bao quy
dao bio trén Bién Dong. Két quia dy bao cua cac mé hinh RAMS, WRF, ETA, HRM va MM5 cho
cac mua bio tir 2004 dén 2008 duoc sir dung dé xay dung céc phuong trinh du béo t6 hop. Nhom
nghién ctru da xay dung duoc cac phuong trinh du bao t6 hop t6i uu v6i 3, 4 va 5 md hinh cho du
bao quy dao bao trén khu vuc Bién Pong. Cac phuong trinh trén di duoc kiém nghiém trén diy sd
liéu phu thudc va doc lap. Két qua danh gia cho théiy du bao quy dao bao ¢ trén khu vuc Bién
Dong bang phuong phép t6 hop theo trong s6 cho du bao quy dao tt nhat khi sir dung t6 hop 3 mo
hinh. D4i véi du bao 1 ngay nén chon té6 hgp HRM-MM5-RAMS, trong khi d6 du bao 2 dén 3
ngay thi du bao t6 hop 3 m6 hinh HRM-WRF-RAMS 14 pht hop nhit. Két qia nghién ctru c6 thé

déng gbp nhimg thong tin hiru ich cho muyc tiéu nghién ctru va dy bao bao trén khu vuc Bién Pong.

1. Gi6i thiéu

Gan diy phuong phap du bao t6 hop
(DBTH) dugc phat trién rit nhanh trén thé gioi.
Ban chét cua du béo t6 hop 1a sir dung két qua
tir nhiéu du bao thanh phan khac nhau dé dua ra
mot két qua co sai s6 nho nhat. Cac phuong
phap DBTH c6 thé dugc chia thanh 3 nhom
chinh nhu sau: Nhom I: Str dung tap hop két
qua du bao tir mot mo hinh sé vai cac diéu kién
ban dau khac nhau. Nhém II: Str dung ciing mot
s6 liéu dau vao nhung mé hinh du bao thi khac
nhau. Phuong phap nay dwgc goi la tao nhiéu
mé hinh. Nhém III: St dung cac két qua cua
cac mo hinh khac nhau véi s6 li¢u dau vao khac
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nhau. Phuong phap nay con dugc goi la phuong
phap da hé (multisystem) hay 1a siéu t6 hop
(superensemble). Phuong phap da hé ndy nim
bt dugc do khong xac dinh cua ca sb liéu ban
dau 13n ctia cac mo hinh du béo va do d6 né cho
két qua tét hon. Phan hiéu chinh thong ké cac
sai sO hé thdng duoc thyc hién bang phuong
phap hdi qui, vi du nhu phwong phap duoc dé
xudt boi Krishnamurti va CS (2000) giup ting
thém hi¢u qua cua phuong phap. Ngoai cac
phuong phép noi trén, phuong phap DBTH tinh
trong s6 theo phuong sai cia sai sé cling duoc
str dung rong rai. Uu diém cua phuong phap la
chon ra nhitng mo hinh c6 d¢ tan cua sai s6 nho
thi co trong sb 16n.
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2. Co s& 1y thuyét tinh trong so theo phwong
sai ciia sai s0

Céng thirc tinh trong so:
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trong d6: C 1a s hang tu do

Wj: cac hé s6 hoi quy (trong sé cua timg dy
bao thanh phan)

w, =t )

=
Q
|

k=1

trong do6: o,la phuong sai cua sai s6 cac du

bao thanh phan

Phai bao dam ring ty trong cua ting du
bao thanh phan ty 1& nghich v6i phuong sai cia
sai s twrong (mg va téng ty trong bang 1.

3. X4y dung ciu hinh mién tinh cho cic mé
hinh

Cac mé hinh st dung 4&p dung vao diéu
kién Viét Nam ching t6i chon tdm chiéu tai
15°N va 108.5°E. D¢ phan giai ngang c6 kich
thudc bude ludi 28 km cho mién dy bio gom
161 x 161 diém ludi theo phuong ngang, tao ra
mién tinh ¢6 kich thudc 4508 x 4508 km’.

4. Tap so liéu nghién ciru

Téng sb con bio va ap thip nhiét doi duogc
dua vao nghién ctru 1a 51 trong 5 mua bdo tur
nam 2004 dén nam 2008. Thong tin thuc vé cac
con bio nay duogc ldy tir trang web luu triv dit
ligu vé bao cua Hoa Ky:
http://weather.unisys.com/hurricane/archive

Tap s6 liéu duoc nghién cuu la két qua du
béo tdm bao (kinh d6 va vi d0) ctia cdc md hinh
tai cac thoi han du bao cach nhau 6h mot. S6
truong hop tham gia tinh toan cia mdi mot mod
hinh tng voi tung thoi diém dy bao duoc liét
ké theo bang 1:

Béng 1. S6 truong hop tinh toan cta cac md hinh

——~HanDB ¢ o0 18h 24h 30h  36h  42h  48h  S4h  60h  66h  72h
Mo hinh
HRM 658 631 601 570 536 498 459 420 379 338 300 267
WRF 728 710 675 646 609 570 533 497 449 413 375 338
ETA 774 742 710 676 639 601 565 525 481 439 398 357
MMS 397 381 364 346 328 306 284 261 238 216 193 171
RAMS 715 686 659 620 598 565 527 490 448 406 368 327

Tap s6 lidu trén duogc chia thanh 2 tap )
lidu: tap sb liéu phu thudc (bang 2) va tap sb
liéu doc (bang 3). Trong d6 chudi sb liéu phu
thudc 1a két qua du bao qui dao bao cia cac mo
hinh thanh phan trong cac nim 2004 (con Chan

Thu), 2005 (con Kai-Tak) va 2006 (con
Durian). S6 lidu cac con bdo 2009 duogc sir
dung dé kiém chung cong nghé du bao trong
diéu kién nghiép vu.

Béang 2. Sé truong hop tinh toan cia cac mo hinh trong bo ) liéu phu thudc

Han DB
Mb hinh 6h 12h 18h 24h  30h
HRM 611 584 554 523 489
WRF 681 664 630 602 566
ETA 725 695 664 630 593
MM5 381 365 349 332 315
RAMS 670 642 615 585 556

36h  42h 48h 54h 60h 66h  72h
454 416 380 344 306 272 242
530 492 459 413 381 344 310
555 520 482 441 402 364 326
294 273 250 228 207 185 164
524 488 454 414 375 340 302
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Bang 3. Sé truong hop tinh toan cia cac mo hinh trong bo $6 li¢u doc lap

——~HanDB ¢ oy 18h 24h 30n  36h  42h  48h  S4h  60h  G66h  72h
Mo hinh
HRM 47 47 47 47 47 44 43 40 35 32 28 25
WRF 47 46 45 44 43 40 41 38 36 32 31 28
ETA 49 47 46 46 46 46 45 43 40 37 34 31
MMS5 6 16 15 14 13 12 11 11 10 9 8 7
RAMS 45 44 44 44 42 41 39 36 34 31 28 25

5. Du béo to hop qu¥ dao bio

DPé thuan tién cac mdé hinh HRM, WREF,
ETA, MM5 va RAMS ky hiéu twong tng la (1),
(2), (3), (4), (5) trong t6 hop. P xdy dung céac
t6 hop 3, 4 va 5 md hinh. Nhu vay c6 tit ca 16
truong hop, cu thé 1a: 10 truong hop to hop 3
mod hinh, 5 trudong hop t6 hop 4 mo hinh va 1
truong hop t6 hop 5 mé hinh.

Phuong phap tinh trong s6 timg mé hinh ap
dung theo cong thic (2) cho tirng han du bao

va cho riéng ting thanh phan kinh do va vi do.
Dung luong mau tinh toan thong thuong giam
khi tang thoi han du bao hoac s6 mo hinh trong
t6 hop tang 1én. S6 mAu it nhit thude vé t6 hop
5 mo hinh 1a 107 & thoi han du bao 72h.

Két qua tinh sai sb trung binh du bao
khoang cach tdm bao trén b s6 litu phu thugc
va dgc lap cho cac td hop duoc trinh bay trén
cac hinh 1, 2 va 3.
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Hinh 1. Sai s6 khoang cach (km) cita cac t6 hop 3 m hinh trén tap s6 mau phy thudc (a)
va tap so mau doc lap (b)

Tir Hinh 1 ta nhan thiy sai s6 khoang cach
ctia t6 hop HRM-MM5-RAMS trén tap sé miu
phu thudc nho nhét. Duya vao cac sai ) khoang
cach nay co thé dua ra két luan: Céc t6 hop mo
hinh c6 thé cho két qua tét hon ca 1a HRM-
ETA-MMS thoi han du bao tir Oh dén 18h va tir

18h dén 36h va HRM-MMS5-RAMS théi han du
bao tir 6h dén 18h. Ngoai ra ciing ¢ thé tham
khao cac t6 hgp HRM-WRF-MM5 va HRM-
WRF-RAMS tuong ung voi cac thoi han du
bao 36h-48h, 48h-66h.
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Hinh 2. Sai s§ khoang cach (km) cta cac t6 hop 4 mé hinh trén tap sb mau phu thudc (a) va tap sé mau doc lap

Tt Hinh 2 ta nhén thdy sai s6 khoang cach cua
t6 hop HRM-WRF-MM5-RAMS trén tap s6
mau phu thudc nho nhit. Dua vao cic sai sb
khoang cach nay cho thay: cac t6 hop mé hinh

c6 thé cho két qua tot 1a HRM-WRF-MM5-
RAMS tr thoi han dy bao 24h dén 36h va
HRM-ETA-MM5-RAMS tir thoi han du bao
6h-18h.
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Hinh 3. Sai s khoang cach (km) ciia t6 hop 5 mé hinh trén tip s mau phu thudc (a) va tap s mau doc 1ap (b)

Tir hinh 3 nhan théy sai s6 khoang cach trén
tap s liéu doc 1ap ting manh tir sau 48h. Vi vay
v6i t6 hop 5 mo hinh ta chi nén sir dung két qua
du bao trong vong 48h dau.

So sanh két qua nghién ctru t6 hop nay vai
két qua siéu t6 hop [3] cho thiy: trong 24 gid

dau sai s6 cta 2 phuong phap 1a twong dwong,
sau 24 gio phuong phap siéu t6 hop cho két qua
t6t hon.

Theo két qua nghién ciru vé tinh doc lap
ctia kinh d6 va vi do tim bdo cho thdy phuong
an t6 hop vo hudng (timg thanh phén riéng biét)
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va phuong phép t6i wu hod théng ké nhiéu
chiéu [3], v6i han du bao 48 gio cac két qua
tuong duong nhau, voi han dy bao trén 48 gio
thi can t6 hop theo phuong phap tdi wu hoa
thong ké nhiéu chiéu.

Tir két qua nghién ctru t6 hop cac mé hinh,
ta co thé chon ra cac t6 hgp cho du bao tot nén
st dung trong thuc té (Bang 4)

Béng 4. Bang tong két cac phuwong an cho két qua dy bao tét nhat trong cac t hop

T6 hop Thoi gian dy béo
HRM-MM5-RAMS T<I18

3 m6 hinh HRM-ETA-MM5 T<36
HRM-WRF-MM5 36<T<48
HRM-WRF-RAMS 48<T<66

4 16 hinh HRM-WRE-MM5-RAMS 24<T<36
HRM-ETA-MM5-RAMS T<18

5 md hinh HRM-WRE-ETA-MM5-RAMS T<48

6. Két luan

Dy bao quy dao bio bing phuong phap to
hop voi trong sd cia timg md hinh ty 1& nghich
v6i phuong sai cta sai s6 md hinh d6 cho két
quéa du bao tét hon timg mé hinh tham gia t6
hop.

Nén chon t6 hop 3 mé hinh 1a kinh t& nhat.
Dbi v6i du bao 1 ngay nén chon to hop HRM-
MM5-RAMS, du bao 2 dén 3 ngay nén chon
HRM-WRF-RAMS.
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Forecasting hurricane track over Eastern sea of Vietnam using
weighted ensemble method
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This paper presents the result of the application of weighted ensemble method for predicting
hurricane track over eastern sea of Vietnam. Products from mesoscale models, such as RAMS, WRF,
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ETA, HRM, and MMS5 during 5 huricane seasons from 2004 to 2008, were used to develop forecast
equations. Authors have developed optimal ensemble forecasting equations based on forecast products
of 3, 4, and 5 models for predicting hurricane over eastern sea. These equations were verified using
both the dependent and independent datasets. The results showed that prediction of hurricane track in
this area is the best when using ensemble forecasting equation based on 3 models. For 1-day forecast,
ensemble of three models including HRM, MMS5 and RAMS is the best. However, for 2 and 3-days
forecasts, ensemble of HRM-MMS5-RAMS seems to be a better choice. The results of this study are
intended to add to the body of knowledge concerning the application of the ensemble prediction for
predicting hurricane over eastern sea of Vietnam.



