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Tém tat: Mot trong nhitng san pham du bao quy dao bdo tir hé thong du béo t6 hop 1a du
bao quy dao bao duoc tinh tir trung binh quy dao du bao cta cac thanh phéan to hop. Tuy
nhién, khi ddnh gia nhanh sai s6 han 6-12 gi0 voi cac vi tri tdm bao phan tich tu s6 liéu vé
tinh, sb liéu gio bé mat bién (dugc xem nhu 1a cac quan tric quy dao bao chuén tam thoi
trong thoi gian thyc), sé t6n tai mot sb luong thanh phan to hop c6 sai s6 thap hon so v0i sai
s6 trung binh nhiéu ndm cua trung binh t6 hop. Do d6 viéc lay trung binh c6 trong sO cac
thanh phan nay (selective ensemble member) c6 kha nang cho phép bd sung, cap nhat duoc
cac thong tin v€ sai s6 du bao. Dua trén nguyén ly nay, bai bao s€ trinh bay tong quan va
phuong phap trung binh t6 hop c6 lya chon cho du bao quy dao béo dya trén sai so cua cac
thanh phan hé thong du bao t6 hop (EPS) tai cac thoi han du bao ngin (6-12 gid), dé& xuat
boi Q1 va cong sy ndm 2014. Bai bao trinh bay mot s6 thtr nghiém ban dau dugc ap dung
trong trudng hop du bao con béo s6 12 (Damrey) nam 2017 tir cac san pham du bao t6 hop
bao gdm 51 thanh phan cta Trung tdm Du béo thoi tiét han vira Chau Au (ECMWF).

Tir khéa: Du bao t6 hop; Hiéu chinh dy bao quy dao; Lua chon thanh phén td hop tbi uu.

1. Pit van dé

Hién nay, mét trong nhiing phuong phép chi dao dugc su dung trong cong tac du bao
béo 14 ing dung tham khao cac san pham du bao tir cac mo hinh dy bao thoi tiét s6 tri (NWP)
& quy mo toan cau va khu vyuc. Trong nghiép vu du bao bio, bén canh viéc cung cip cac san
pham du béo trudng, cac md hinh NWP con cung cp cac san pham du bao quy dao va cuong
d6 bio. Tai Viét Nam c6 rat nhidu cong trinh da mg dung mo6 hinh NWP toan cau hodc khu
vuc trong dy bao quy dao va cuong do bao ¢ Viét Nam [1-6]. Mac du kha niang ing dung
clia cac mo hinh NWP noi riéng va hé thong du bao to hop (Ensemble Prediction System—
EPS) trong dy bao quy dao hoic cudng do bio trén khu vuc Bién Pong Viét Nam kha cao,
tuy nhién cac két qua danh gia ciing cho thay hau hét cic mé hinh va hé thong du bao t6 hop
van ton tai nhitng sai s6 hé thong nhét dinh trong dy bao quy dao.

Hai cach tiép can dé cai tién chat lwong du bao bio cho cac mo hinh NWP bao gdm
huéng tiép can nay lién quan dén co ché dong luc ctia bdo va tinh bat dinh trong mo hinh
NWP va huéng xir 1y két qua hau mo hinh. O hudng thir nhat c6 thé minh hoa thong qua céc
nghién ctru nhu viéc dp dung cac phuong phap ban dau hoéa xody [7-8], hodc tng dung
phuong phap dong hoa t6 hop dé nam bat dugc cac ngudn bat dinh va tao ra dy bao trung
binh t6 hop tét nhét [2-3,5-6]. Péi voi hudng nghién ciru thir hai lién quan dén viéc tng
dung cac phuong phép théng ké dé hiéu chinh du bao quy dao va cudng do bao ¢ Viét Nam
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[9], trong d6 dé nghién ctru va ing dung phuong phap loc Kalman (KF) dé hiéu chinh dy bao
quy dao va cuong do bao cho mot s6 md hinh NWP toan cau. Khi ap dung phuong phap KF
dé hiéu chinh cac két qua du bao quy dao va cuong do tir cac mé hinh NWP toan cau nhu mo
hinh GSM cua Nhét Ban, GFS cua My va IFS cia ECMWF, cac két qua danh gia dya trén
cac chi s6 DPE, AT, CT cho du bao qui dao bio tir bd sb liéu cta 24 con bio trong cac mua
bdo 2015-2019 cho thdy ca hai phuong 4n thir nghiém tng dung KF déu lam giam sai s6
trong du bao quy dao. Diém quan trong cua thir nghiém nay cé thay viéc cap nhat nhiing sai
s6 quy dao trong qua trinh du bao lién tuc ctia cac phién du béo 1a can thiét.

Trong cac nghién clru gan day trén thé gidi lién quan dén hudng tiép can tht hai, qua
trinh hau xur 1y du bédo quy dao bio tir cac két qua dy bao t6 hop dugc thuc hién thong qua
viéc xem xét dén sai s6 du bao thoi gian ngin (Short Lead Time—SLT) hodc d6 phan tan cia
thong tin du bao tir cac 1an chay hién tai cia mo hinh hon 1a viéc chay lai sb liéu lich s. Y
tuong chu dao ciia phuong phap 1a dich chuyén mét cach don gian du bao quy dao bio trong
thoi han dai (Long Lead Time—LLT) dé khép vé6i cac vi tri du bao ctia mé hinh trong thoi gian
ngan (6-12 gio) dbi v6i vi tri du bao mai nhat trude khi tién hanh t6 hop [10-11]. Viée thuc
hién phan tich chi tiét mbi quan hé giira d6 tan cta quy dao du béo bao tir 5 mé hinh dong luc
va sai sd trung binh t6 hop & khu vuc Tay Bic Thai Binh Duong cho thay néu cic du béo
vién ludn ¢ thé chon dugc du bao tbt nhat tir cac md hinh thanh phﬁn thi sai s6 dy bao s&
giam rat 1on [11-13]. Van dé dit ra 1a khong c6 cong cu ndo san co va cho phép du béo vién
c6 thé lya chon dugc cic mo hinh t6t nhat. Trung tdm canh bao béo cua hai quan Hoa Ky
(JTWC) da &p dung mot hé¢ thong duogc thiét ké nham loai bo sai s6 du bao quy dao bao thoi
han 72 gid tir cic thanh phan t6 hop thong qua viéc nhan dang céc sai s6 hé théng trong mo
hinh NWP [14-16]. Tuy nhién, danh gia nghiép vu trong 5 nam cho thdy cac du bao vién
khong thé tao ra mot to hop cé lya chon dé cung cp 6n dinh so voi phuong phap t6 hop
khong c6 lwa chon. Mot ky thuat khach quan va tu dong cho viée t6 hop quy dao (c6 lua chon
hay khéng c6 lwa chon) 13 mot sy lya chon tét hon cho bai toan nghiép vu [17]. Mot 56 tac
gia da thuc hién phuong phap dé nang cao chat lugng du bao vi tri t6 hop khong c6 trong sd
cho cac thoi han 96, 108, 120 gid trén khu vuc Tay Bic Thai Binh Duong bang cach sir dung
mot hé s ¢ trong s6 cho mdi md hinh ti 18 nghich v6i vi tri & thoi han 60, 66 va 72 gid cua
mo hinh d6 tuong Ung v6i vi tri cua 11 thanh phan t6 hop. Két qua cho thiy ky ning du bao
tang 1én tir 5% dén 10% [18].

Cac danh gia vé viée ap dung dyu bao t6 hop trong du bao quy dao bao déu chi ra ring
trung binh t6 hop (EM) cho két qua tét hon so voi mé hinh tat dinh trong LLT va cho phép
dua ra duoc cac thong tin du bao xac suat hitu ich [19]. Tuy nhién, mot van dé con ton tai 1a
liéu thong tin sai sb trong thoi han du bao ngdn cua cac thanh phan t6 hop c6 thé du bao quy
dao bao t6t hon EM hay khong. Do d6, mét ky thuét trung binh t6 hop c¢6 chon lya thanh
phan t6 hop dugc dé xuat, k§ thuat nay co su khac biét so v6i phuong phap ma Elsberry dé
xuat nam 2008 & hai khia canh: i) ky thuét trung binh t6 hop c6 chon lya thanh phan t6 hop
nay phuy thugc vao h¢ théng t6 hop vén cung cip nhiéu thanh phan t6 hop hon so véi 11 thanh
phan t6 hop Elsberry sir dung va ii) ky thuét trung binh t6 hop ¢ chon lya nay phu thudc vao
sai sb vi tri trong thoi han du bao ngan nhiéu hon 13 d6 1éch hay do tan cua vi tri trong thoi
han du bao ngan cua Elsberry. Do do, ky thuat moi nay doi hoi phai tinh toan dén nhiing
quan tric méi nhit. V&i van dé nghién ctru mang tinh cap nhat di néu, bai bao s€ trinh bay
phuong phap trung binh ¢6 lwa chon cho du bao quy dao bao dua trén sai s6 cua cac thanh
phan hé thong du bao t6 hop tai cac thoi han du bao ngan (SLT, 12 gio) [20]. Mot s6 thir
nghiém ban dau duoc ap dung trong mét truong hop du bdo tur cac san pham t6 hop tir
ECMWF trén khu vuc Bién Pong.
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2. Phuwong phap va tp s6 liéu nghién ciu

2.1 Phuwong phdp trung binh cé trong sé theo thanh phdn té hop

K¥ thuat trung binh t6 hop c6 lya chon trong nghién ctru [20] st dung théng tin vé sai s6
vi tri thoi han dy bao ngan tir mdi thanh phan to hop dé tao ra mot gia tri trung binh dé dy
bao quy dao thoi han dai hon. Do do6 to hop duoc hleu la mot phuong phap tong hop duya trén
sai s6 SLT v6i ly thuyét 1a cac thanh phan c6 sai s6 thap O SLT s€ c6 sai sO du bao LLT nho
hon. Trong nghiép vy, cdc san pham t6 hop thudng dén duoc véi cac du bao vién véi do tre
thot gian nhat dinh, diéu nay xuat phat tir cac nguyén nhan nhu nang lyc tinh toan va truyen
tai s liéu. D6i v6i cac hé thdng to hop, thoi gian tré thuong 1 hon 6 gid. Vi du, san pham du
béo ctia phién du bao theo gid qudc t& 00UTC s& dén duoc véi du bao vién lac 06UTC hoic
tham chi mudn hon. Do tré nay cho phép cac du bao vién c6 thé danh gia k§ nang du bao
trong SLT, tir d6 udc luong do tin cdy trong du bao LLT cua cac thanh phan to hop nay.
Trong nghién ctru [20] thoi han dy bao ngan dugc xac dinh la 12 gid boi cac ly do: i) cac hé
thong t6 hop sir dung déu chay tai 02 phién 00UTC va 12UTC va cac san pham t6 hop
nghiép vu ludn c6 do tré hon 6 gid va ii) cac san pham tir hé théng t6 hop chi duoc cung cip
trong khoang thoi gian 12 gid. Trung binh t6 hop cudi ciing duoc xac dinh béi cac bude sau:

> Sai s6 vi tri SLT tai 12 gio duogc tinh toan cho cac du bao quy dao tur tat ca cac thanh
phan t6 hop lién quan dén quan tric;

> Sai s6 vi tri SLT trung binh cta tit ca thanh phan t6 hop duoc tinh toan;

> Céac thanh phan ¢ sal s6 nho hon sai s6 SLT trung binh s& dugc lya chon;

> 2 gi tri trung binh t6 hop s& duoc tinh toan don gian bang cach 14y trung binh cong
cac thanh phan dugc liwa chon va tinh trong s6 cc thanh phan duoc lya chon véi hé sb ti 18
nghich voi cac thanh phan tuong ing;

> Sai sb trung binh va trong sb de tinh toan quy dao trung binh t6 hop s& duoc diéu
chinh dé khép véi vi tri SLT véi cac sb lidu quan trac méi nhat. Quy dao duoc diéu chinh
cudi cung ky hiéu 13 trung binh cta cac thanh phan t6 hop c6 lwa chon (SEAV), trung binh ¢6
trong sd cua cac thanh phan t6 hop ¢6 lya chon (SEWE).

Hinh 1 minh hoa truong hop ton tai 3 thanh phan to hop (ki hiéu twong tng la mi, mo,
m3) duoc lua chon dé xéac dinh dy bao t6 hop trong s0 cudi cung do dap tmg chi tiéu sai sd vi
tri SLT nho hon so véi sai s6 SLT trung binh cua tat ca thanh phan. Trong trudng hop nay,
du bao LLT cua 3 thanh phﬁn nay s€ dugc st dung dé xac dinh du bao SEAV hoic du bao
SEWE cudi cing.
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Hinh 1. So d6 k¥ thuét trung binh t& hop ¢6 lva chon trong d6 ban kinh ciia vong tron gach ngang
cho biét gia tri sai s6 SLT trung binh ciia tat ca thanh phan t6 hop. Hinh vudng tai tim vong tron 14 vi
tri quan trac moi nhat ciia con bdo. Trong hinh nay, chi ¢6 3 thanh phan (m1, m2, m3) ¢6 sai s6 SLT
nho hon sai s6 SLT trung binh dwoc chon dé xac dinh vi tri va quy dao trung binh t6 hop LLT (hinh
vuodng den va duong dit doan). Ngudn: Qi va cong sy nam 2014 [21].
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So d6 trong sb6 duoc thiét ké dé xac dinh trong s6 du bao quy dao LLT bdi h¢ sb ti 1&
nghich voi cac sai sO SLT tuong ting, dugc dat tén 1a e;, ez, e3. Khi d6 céc trong so6 dugc tinh
toan theo phuong trinh (1-3).

1 1 1

W1=;}W2=EW3 o (1)
x=w;+w, +ws) 2)
W, =22 W, =22 W, = (3)

Trong d6 Wi, W>, W3 1a cac hé ) trong sb cua céac thanh phan duqc chon. Mot s truong
hop tdn tai duoc chon khong c6 du bdo LLT, dac bi¢t 1a khi xody thuan nhiét déi budc vao
giai doan suy yéu. Trong cac truong hop nay, mot quy trinh lya chon trong s6 s& duoc thuc
hién véi cac thanh phan con lai va tuan theo cac phuong trinh tir (1-3). Trong phwong phap
nay, [20] dé xudt can it nhat 2 thanh phan t6 hop cho tit ca cac thoi han du bao. Luu y rang
qua trinh tinh todn xac dinh cac thanh phan sat nhat voi quan trac ¢ cac p du béo trude dua
trén sai s6 du bao quy dao DPE (Direct Possition Error). Py 1a khoang cach giira vi tri tim
bdo quan tric (trong diéu kién nghiép vu chinh 1 tim phan tich xody thuan nhiét d6i tir dit
liéu v€ tinh, quan tric gio bé mat bién).

Nhu vy, cong thirc ciia phuong phap [20] s& duoc mé rong véi N thanh phan t6 hop,
thanh phan thr i c¢6 sai s khoang cach DPE (ki hiéu 14 e;) & han SLT dap ung, s& c6 dang
nhu sau:

wi = 4)
x=X1w (5)
=5 (©)

Céc sai s dap ung & STL lién quan déq chinh mau thdng ké cua tung hé thong du béo t6
hop. Vi du & han 612 gio, sai s6 quy dao doi voi trung binh t6 hop cia ECMWF khoang 40—
60km, han 12-24 gi¢ & khoang 60—-100 km.

2.2 86 liéu thir nghiém

Trong nghién ciru st dung s lidu quy dao bdo chuan cua Trung tim Dy béo khi twong
thuy van quéc gia. Con bao thu nghiém dugc lya chon 1a bao sb6 12 véi tén 1a Damrey, ma )
qudc té 1a 1723. Sang ngay 02/11/2017, con ATND ¢6 vi tri & ving bién phia Pong Bic quan
dao Truong Sa dd manh 1én thanh bio, day la con bao thir 23 trén khu vic Tay Bic Thai Binh
Duong va la con bdo s6 12 hoat dong trén Bién Dong. Sau khi manh 1én, bao s6 12 tiép tuc di
chuyén chu yéu theo huéng Tay. Sang ngay 04/11/2017, bio s 12 di d6 bd vao khu vuc cac
tinh Pha Yén va Khanh Hoa, sau d6 béo di chuyén theo hudng Tdy Tay Nam, di sang Tay
Nguyén va suy yéu thanh mot vung ap thap trén khu vuc phia Nam cta Campuchia (Hinh 2).

Dbi Vo1 san pham dy bao to hop s€ thir nghiém trong bai bao, day la h¢ thong du bao t6
hop toan cau cia ECMWF bao gdm 51 thanh phan du bao. Trung tim Dy bao khi twong thuy
van qudc gia da bat dau mua sb lidu du bao toan cau ca san pham tat dinh va t6 hop tir Trung
tam du bao thoi tiét han vira Chau Au (ECMWF) tir cudi nam 2011 [21]. Ttr nam 2014 ¢6 d6
phan giai ngang x4p xi 28 km, ndm 2020 giam xudng con 16 km.
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Hinh 2. Quy dao bio chuén cua bio sé 12-Damrey (1723).

3. Két qua

Phuong phap dugc ap dung voi con bio sé 12 (Damrey) tir phién dy bdo 00UTC ngay
01/11/2017 dén 00UTC ngay 02/11/2017. Nhu vay co 03 phién du bao gitra 2 ngay lwa chon
nay dé tinh toan dugc cac thanh phan c6 sai s6 phu hop. Trong nghién ctru 4p dung gia tri 40
km cho sai s6 han 6 gio va 60 km cho han 12 gio. Quy dao cua cac du bao timg thanh phén t6
hop dugc dua ra trong hinh 3.

NONAME 072h strike map forecast issued at 19h-01/11/2017 by ECEFS i‘°° DAMREY 072h strike map forecast issued at 07h-02/11/2017 by ECEFS i‘:
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DAMREY 072h strike map forecast issued at 07h-03/11/2017 by ECEFS Im
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Hinh 3. Dy bio quy dao con bdo Damrey tir hé théng t6 hop ECMWF tir phién 12UTC ngay
01/11/2017 d&én 00UTC ngay 03/11/2017.

Bang 1 1a sai s6 quy dao DPE tai cac phién tir 00UTC ngay 01/11/2017 dén 00UTC ngay
02/11/2017 cua ting thanh phan t6 hop xac dinh so vdi cac vi tri tim bdo phan tich tirc thoi
(dugc xem nhu 13 quy dao bdo chuan). Thir ty cac thanh phan du bdo dugce minh hoa sap xép
lai theo sai s6 quy dao DPE tuong tmg tu thap dén cao. SO lugng cac thanh phan (N) ciia timg
phién du bao dugc dua ra trong bang 2. Cac hé sb trong s6 ung voi timg thanh pham duoc
minh hoa trong hinh 4 cho phién du bao 00UTC ngay 01/11/2017.
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Bang 1. Sai sé khoang cach quy dao tai ting phién du bao dugc ap dung trong viée tim sb cac thanh
phin sai s6 t&i wu va ti 18 s thanh phan c6 cac sai s theo cic han ngén 6 gio va 12 gid (ki hiéu
DPEO06 gio va DPE12 gid) nim trong ngudng lya chon (40km va 60km). Ki hiéu thanh phan (TP) thir
0 12 mem00. Ty vao sai s6 cia timg thanh phan ma cac thi tw (TT) sai s6 dd duoc xip xép lai tir nhd
deén lon.

Phién du bdo 00z 01-11-2017

Phién du bao 12z 01-11-2017

Phién du bao 00z 02-11-2017

TT DPEO06 gio TT DPE12 gio TT DPE06 gio TT DPE12 gio TT DPEO06 gio TT DPE12 givo
meml18 2.63 mem18 0.59 mem13 1.19 mem17 2.30 mem21 0.42 mem40 2.06
mem48 4.35 memO08 3.03 mem?25 1.70 memO03 3.02 mem35 0.65 mem19 2.56
mem47 495 mem?22 5.46 memO06 1.83 mem44 3.47 memO04 1.09 meml4 4.05
mem42 5.15 meml7 6.71 meml1 2.35 mem36 4.38 meml1 1.63 mem37 13.47
meml4 8.00 mem09 10.59 mem19 2.43 mem34 6.34 meml6 2.07 mem46 14.83
memO08 9.05 memO06 12.41 memO08 2.97 mem?22 7.70 mem48 2.09 mem31 15.07
mem17 9.63 mem?23 12.98 mem38 5.75 memO05 8.32 mem49 3.32 mem42 15.25
mem32 9.64 mem33 13.24 memO04 6.73 mem23 10.12 mem38 3.32 mem36 17.10
memO06 15.02 mem20 13.31 mem10 6.99 mem12 14.85 mem0O1 4.13 mem10 18.73
mem33 15.15 mem?25 13.43 mem34 9.33 mem?28 15.10 mem43 4.53 mem09 19.64
memOQ09 15.26 mem47 14.56 mem31 11.52 mem50 18.82 mem32 7.55 mem32 20.33
meml5 16.39 mem42 16.46 meml14 11.60 mem04 23.95 mem25 8.76 memO07 21.40
mem20 16.98 mem38 17.15 memO05 11.66 mem4 1 24.12 mem34 8.86 memO1 22.06
memO03 20.37 mem40 17.27 mem?23 12.44 mem38 27.61 meml14 9.59 mem?24 22.47
mem30 24.38 mem34 19.16 mem39 12.52 mem20 29.95 mem10 11.63 mem33 24.52
mem49 25.90 memO1 20.63 mem02 12.59 mem48 30.53 mem46 12.12 memO06 24.62
mem41 26.65 mem49 21.72 mem28 12.77 meml4 31.87 mem02 12.34 mem12 26.24
mem39 29.26 mem45 22.49 mem22 15.70 mem43 31.98 mem27 12.57 mem41 29.19
mem?27 31.24 mem37 24.60 mem20 15.99 mem?27 32.66 mem31 13.92 mem50 34.26
mem37 33.01 meml14 24.82 mem46 19.05 mem10 33.02 memO0 14.97 mem26 34.81
memO04 33.13 mem46 25.34 mem49 19.21 meml8 35.46 mem?23 15.25 mem17 37.92
mem40 33.64 mem41 26.50 memO09 19.77 mem09 35.87 mem05 15.33 mem30 40.30
mem?21 33.89 mem?24 27.00 memO07 20.92 mem45 35.87 mem09 16.94 memO03 40.76
mem36 35.01 mem32 27.50 mem?24 23.51 mem47 37.11 mem50 18.10 mem48 42.06
memO00 35.60 mem?28 28.40 mem26 24.63 mem30 37.47 meml19 18.11 mem29 43.15
mem28 35.68 mem10 29.86 mem33 28.24 mem13 37.59 mem?24 19.05 mem49 43.59
mem?23 37.98 mem48 33.39 mem47 32.22 mem21 41.67 meml7 19.26 mem47 44.59
mem35 40.88 mem35 33.72 memO1 33.10 mem02 42.09 mem?22 20.36 mem34 47.16
mem46 41.20 mem31 37.17 mem29 34.96 meml6 43.30 memO07 23.58 meml6 49.52
mem?25 42.18 memOQ7 39.28 mem48 36.03 meml 1 46.21 mem42 28.38 mem38 49.56
mem43 43.17 meml6 43.67 mem37 36.56 mem39 50.53 mem37 29.66 meml18 51.28
mem22 45.26 mem43 4398 mem27 40.76 mem31 53.25 mem44 30.71 mem39 51.87
mem13 4591 mem12 45.15 mem45 42.73 memO0 56.09 mem12 32.30 mem02 59.95
mem?24 46.74 mem44 47.28 mem35 43.25 memO1 56.24 mem26 33.25 mem43 63.92
mem12 47.67 mem13 50.99 mem36 43.80 mem?29 56.35 mem39 41.16 mem13 64.90
mem07 48.26 mem30 54.08 mem40 45.32 mem46 63.91 mem13 41.85 mem27 69.52
memO05 51.95 memO00 57.15 mem12 45.76 mem37 64.96 mem47 42.07 mem35 69.78
mem29 52.78 mem04 58.42 mem32 46.83 mem49 65.19 memO06 44 .48 mem20 72.20
meml19 52.79 memO03 61.19 mem30 47.50 memO06 66.89 mem41 45.84 mem?23 73.52
mem38 53.90 mem50 63.88 mem50 50.61 mem32 68.71 mem45 46.09 mem?21 75.51
mem31 55.50 mem19 63.91 mem43 51.73 mem?24 69.87 memO08 50.24 mem28 75.62
mem34 56.01 mem?21 64.31 memO00 56.71 mem33 71.46 mem40 51.68 meml5 76.30
mem26 57.79 meml5 65.13 mem17 57.13 mem42 71.89 mem?28 52.28 memO08 77.51
meml6 58.07 mem29 68.34 meml8 57.90 mem19 75.89 mem36 52.77 memO05 79.06
memO1 60.49 mem05 68.52 mem03 59.80 meml5 75.94 mem03 53.43 mem22 81.87
mem02 61.17 mem?27 70.88 mem42 60.96 mem?25 76.60 mem29 53.49 mem45 83.11
mem50 63.34 mem26 78.53 mem?21 63.89 mem40 82.87 mem18 56.17 mem?25 84.51
meml 1 64.57 mem1 1 79.77 meml5 66.15 memOQ7 84.74 mem20 57.46 mem44 86.92
mem10 65.00 mem36 80.05 meml6 66.86 memO08 85.11 meml5 62.42 memO04 88.97
mem44 66.21 mem39 84.01 mem44 68.23 mem26 85.30 mem33 67.00 memO00 90.84
mem45 67.97 mem02 91.16 memé41 68.77 mem35 91.51 mem30 67.31 meml 1 91.99
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Bing 2. Sai s6 khoang céch tai timg phién ap dung trong viéc tim cac thanh phan sai s6 téi uu.

Phién dy bao S6 thanh phén dat < 40km, han 6 S6 thanh phan dat < 60km, han 12
gio gio
00UTC 01-11-2017 27 37
12UTC 01-11-2017 31 34
00UTC 02-11-2017 34 32

Cac hé sé cho phién du bdo 00201/11/2017

0.4 80.00
0.35 70.00
03 60.00
0.25 50.00
0.2 40.00
0.15 30.00
0.1 20.00
0.05 10.00
0 0.00
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Hinh 4. Minh hoa céc chi s trong s6 cua timg thanh phan t6 hop tmg v&i phién du bio 00UTC ngay
01/11/2017.

Bangkok *

DAMREY 072h strike map forecast issued at 19h—02/11/2017 by ECEFS I1

98" 100° 102" 104" 106" 108" 110° 112° 114° 116"

DAMREY 072h strike map forecast issued at 07h—03/11/2017 by ECEFS 100

96° 98" 100° 102" 104" 106" 108" 110° 112° 114°

Hinh 5. Quy dao hiéu chinh (dudng mau xanh chim sang) theo viéc lwa chon cac thanh phén t6 hop
c6 sai sb thap nhat voi cac phién phéan tich gan nhat. Puong mau xanh dam téi kém ki hiéu xody
thudn 14 quy dao trung binh t6 hop chuwa hiéu chinh. Hinh a: phién du bao 12UTC ngay 02/11/2017,
hinh b: phién du bao 00UTC ngay 03/11/2017.
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Két qua du béo trung binh t6 hop truéc khi hiéu chinh, ¢ phién du bao 12UTC ngay
02/11/2017 va mét s6 phién du bao trude d6 (hinh 3) cho thiy xu thé dy bao thap hon so voi
thuc té. Dy bao td hop kha théng nhét, thé hién & do chum cua cac quy dao tung thanh phén
va mic d6 tan nho cia dy bao. Tuy nhién & cac phién ngay 01/11 va 02/11, qu§ dao bio van
c6 xu huéng di chuyén theo huéng Tay Tay Béc trude khi di vé phia Ty va db bo vao khu
vuc Nam Trung B. Truong hop nghién ctru nay cho thay d6 tan nho c6 thé dan t6i viéc xac
dinh duoc khong rd dugc cac thanh phan co sai sd tot nhit tach biét han so v6i cac thanh
phan con lai va hé qua viéc hiéu chinh sé it c6 tic dung. Trong hinh 5 14 két qua tinh toan quy
dao trung binh trong sb & hai phién 12UTC ngay 02/11/2017 va 00UTC ngay 03/11/2017. O
phién dy bao 12UTC ngay 02/11/2017, viéc hiéu chinh cho két qua giam sai s6 DPE khoang
15% cho han du bao 24 gio va cho khu vuc dd bo hop 1y hon so vdi du bao ban dau du bao
d6 bo vao sat khu vuc Nha Trang. O phién du bao 00UTC ngay 03/11/2017, su khac biét gitra
hai quy dao trung binh t6 hop trudc va sau hiéu chinh khéng ré nhu phién 12UTC ngay
02/11/2017 lién quan dén viéc sau phién 12UTC ngay 01/11/2017, quy dao bio dugc du bao
kha thcf)ng nhét di vao khu vuc Nam Trung B9, it tdn tai cac thanh phﬁn co du bao di 1én phia
Tay Bac.

4. Két ludn

Nghién ctru da gidi thi€u phuong phap trung binh ¢6 lua chon cho du bao quy dao bao
dua trén sai s6 ctia cac thanh phan hé thong du bao té hop tai cac thoi han du bao ngan (6-12
gi®), dé xuat boi Qi va cong sy nam 2014 va da thir nghiém tinh toan, danh gia cu thé d6i véi
truong hop du bao con bio Damrey nim 2017 tir cac san pham t6 hop gdm 51 thanh phan dy
bao cia ECMWF. Két qua cho thay kha ning hiéu chinh rd rét ciia phuong phép lya chon cac
thanh phan to hop voi sai s6 trong ngudng xem xét & cac han dy béo ngin han. Dbi véi cac
qué trinh thay d6i quy dao, phuong phap co thé it cai thién dugc nhiéu sai s6 du bao so voi
quy dao trung binh to hop, tuy nhién & cac thoi han ngan 24-48 gio va khi truong hop cac
con bdo c6 cuong do6 manh va quy dao on dinh, phuong phap trung binh trong s6 s€ giam
thiéu duoc sai 80 du bao quy dao trung binh t6 hop. Cac nghién ctru tiép theo s& dugc thuc
hién véi mau thir nghiém dai hon dé danh gia duoc cu thé viéc 4p dung phuong phap nay
cling nhu kha nang ing dung trong nghiép vu du bao vi tri bao dd b tai Viét Nam.

DPong gop cua tac gia: Xay dung y tuong nghién ctru: T.Q.N., T.T.T; Lya chon phuong phap
nghién ctru: T.Q.N., T.T.T.; Xt 1y s6 li¢u: T.Q.N., T.T.T; Viét ban thdo bai bao: T.Q.N;
Chinh stra bai bao: T.Q.N.

Loi cam doan: Tap thé tac gia cam doan bai bao ndy 1 cong trinh nghién ctru cua tap thé tac
gia, chua dugc cong bo ¢ dau, khong dugc sao chép tur nhiing nghién ciru trude day; khong
c6 su tranh chap loi ich trong nhém téc gia.
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On the post—processing method of tropical cyclone’s track
forecast from ensemble prediction system by using short lead time
track error information

Tran Quang Nang!”, Tran Tan Tien?
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Abstract: This article presents the method of post—processing tropical cyclone’s track
forecast from the ensemble prediction system by using short lead time track error
information. Generally, the tropical cyclone track forecast is produced from the ensemble
mean of the ensemble members. However, when conducting the verification of the position
errors at a short lead time (6—12 hours) of the positions analyzed from satellites, sea surface
wind (best—track in real-time), there will be several members have smaller errors than the
annual-mean error of the ensemble means. Therefore, the selected ensemble mean approach
will be a method to allow reduce the forecast errors. This article will review and present the
selected ensemble method for tropical cyclone track forecasts based on the errors of the
members of the ensemble forecasting system (EPS) at a short lead time (6—12 hours) which
was proposed by Qi et al. 2014. Some results were applied in a case of Typhoon Damrey in
the year 2017 using the ensemble products of 51 members of the European Centre for
Medium—Range Weather Forecasts (ECMWF).

Keywords: Ensemble forecast; Ensemble forecast for tropical cyclone’s track; Selective
ensemble member.



