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Str dung dong thoi quan trac quy mo 16n va quy mo bio trong
viéc tang cuong thong tin ban dau cho bai toan du bdo xoay
thuan nhiét do1 bang mo hinh so6 tri
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Tém tit: Sir dung dong thoi thong tin quan tric hoa hop tir quy mo 16n dén quy mo bao, bai bao dua ra
mot phuong phap ting cuong thong tin ban ddu mot cach khach quan cho mé hinh du béo sb tri khu vuc
WRF-ARW ciia NCEP (Trung tdm nghién ciru méi truong qudc gia, My) ing dung trong du bao bio bang
phuong phap dong héa t6 hop loc Kalman (LETKF). Thong tin quy mé bio dugc tao ra dua trén viéc xdy
dung mé hinh xoay 3 chiéu day du tir thong tin phan tich bao thyc té trong nghiép vu cua NCEP. Thong
tin quan tric quy mod 16n 1a s6 liéu gio tai cac muc tren cao tinh toan tir su dich chuyén ciia may do trung
tam CIMSS (Trudng dai hoc Wisconsin, M¥) cung cap. Cac dan giai vé phuong phéap s& dugc gidi thiéu
cung mot s6 két qua thir nghiém ban dau voi tredong hop con bao Usagi nam 2013 hoat dong trén khu vuc
Tay Béc Thai Binh Duong (TBTBD). Mot s6 két qua budc du cho thdy tinh hiéu qua ciia phuong phap
ddng hoa ddng thoi cac thong tin & cac quy md khac nhau trong du bao quy dao va cudng do cua con bio.

Tir khéa: Ban ddu hoa bio, ddng héa td hop, cau tric bio 3 chiéu.

1. Bai toan ting cuwdng cAu tric xoay ban
dau cho mé hinh so trong dy bao biao

Mot trong nhiing nguyén nhan gay ra sai sO
du bao bio, dic biét dén cudng do bio 1a céu
triic ban dau cua bio chua duoc mo ta tdt cho
cdc mo hinh s6 tri do sy thiéu hut quan tric trén
bién. Khi d6 cac thong tin st dung trong viéc
phan tich trudong ban dau dic biét lién quan dén
cac hoan luu quanh khu vuc tam bao cho céc
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mo hinh sb s& hét strc han ché, cac thong tin
quy mé vira va quy mo ddi luu cua cac dic
trung ban dau ciia bio s& bj 1am tron di, dan t6i
cac két qua tich phén s& khong phan anh dugc
dung nhing din bién cua hién tuong nay [8].
Dé khic phyc han ché thleu hut quan trac trén
bién, bén canh cac quan tric tir s liéu vé tinh
dia tinh nhitng nam 1950-1960, tir nhitng ndm
1980, cac tham sat thing ding tir cac dau do
dugc mang trén cac vé tinh cyc da duge phat
trién, dién hinh nhét va van st dung dén thoi
diém hién tai 1a cac sb lieu AMSU va HIRS dé
do dac cac profile thing dimg lién quan dén
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nhiét do va do 4m cua khi quyén [13]. Ngoai ra,
tir s6 liéu cua vé tinh dia tinh cho phép chiét
sut dua vao mo hinh truong gio trén cao thong
qua viéc xac dinh sy dich chuyén cua cac phan
tr may mong hodc tua trong sudt gitra cac
khoang thoi gian lién tiép nhau [10]. Mac du da
6 su bd sung cdu trac khi quyén trén bién tir s6
liéu v¢ tinh, tuy nhién céac dac trung dong luc ba
chidu phan giai cao van hét sirc han ché dé c6 thé
dap ung duogc bai toan mé phong va du bao xoay
thuan nhiét doi/bdo voi quy moé khong gian
ngang dudi 10km. Riéng dir liéu vé béo tir cac
tham sat sir dung may bay bay vao bao va do dac
(dropsonde) mic du c6 chit lwong thong tin cao
nhung chi phi hét strc dit do va do do rat han ché
trong cong tac nghiép vu.

Nhan thtrc duge vai trd quan trong ciia ciu
tric nhiét-dong luc ctia bio ban dau dén két qua
md phong va du bao bdo va do ban than su
thiu hut quan tric di din t6i cac phan tich
truong qui mo 16n thuong quéa yéu so véi thuc
té [8], 10p bai toan ban dau hoa xoay (Tropical
Cyclone Initialization) di ra doi v6i nguyén tic
chinh 1a dua dugc vao thong tin xody co ciu
tric that hon thay thé céu triic xody khong that
do cac quan trdc hién tai chua dam bao viéc thé
hién céu truc that caa bio trong truong ban dau.
Phuong phap cai xody 1y tudng vao truong ban
dau ctia mé hinh hodc cac xody 1y tuong (bogus
vortex, model vortex, synthetic vortex) duogc
goi chung la bogus. Cac xoay ly tuong dugc
xdy dung dua trén cac thong tin quan tric vé
bao, bao gém vi tri o ap sudt muc bién cuc
tiéu, toc do gio bé mit cuc dai Vmax, ap suét
muc bién cuc tiéu Pmin, ban kinh gié cuc dai,
ban kinh gi6 15kts hodc 30kts. Hi¢n nay c6 3
16p phuong phap ban dau hoa xody bao chinh
gom: i) phuong phap bogus thuc nghiém, ii)
phuong phap ban ddu hoa dong luc va iii)
phuong phap bogus khach quan.

1.1. Phwong phdp bogus thyc nghiém
Phuong phap bogus thuc nghiém gia thiét

xoay ban dau 1a mot xoay nhicu trén truong quy
mo 16n va can phai thay thé xoay nhicu nay boi

mot xody c6 ciu trac phi hop nhit (bogus 1y
tuéng) voi cac dic diém chinh cia bdo thong
qua cic quan tric udc lugng vé bio nhu cuong
do, vi tri, ban kinh gi6 manh nhét,. .. Qua trinh
thay thé xo4y nhiu biang xody ly tuéng phai
duoc thyc hién mot cach hoa hop, tranh sy mat
cin bang giita cac truong va sy phat sinh nhiéu,
gia tang bién do nhiéu trong qua trinh tich phan
cua m6 hinh. Ba dac diém chinh cin phai dam
bao trong mdt cdu triac xody ly tudng bao gom:
i) su thay doi theo khoang cach tinh tir tim béo
ctia profile gio tiép tuyén va ap suat ii) su thay
d6i theo do cao cua gié va ap suat va iii) xem
xét dén tinh ddi xGmg va bt déi ximg cua bao.
Hai phén bd dic trung nhat cho xoay bdo gom
i) phan bé truong khi 4p suét véi gid tri cuc tiéu
tai tim bdo va ting dan theo khoang cach so véi
tam bdo va ii) phan b gio tiép tuyen voi gia tri
cuc tiéu tai tim bdo va manh dan theo khoang
cach dén gia tri ban kinh toc do gio cuc dai 10i
tiép tuc giam dan theo khoang cach so vdi tam
bdo. Cac profile gid tlep tuyén trong nhing
nghién ctru hién nay vé co ban déu dya trén
profile gio tiép tuyén cua xody trong co hoc
chat léong nhét do William John Macquorn
Rankine tim ra & thé ki 19 [4], goi tit 1a cac
profile Rankine, c6 dang:

r
Vin— r<Tpy
rm
V(@) = -1 (1)
Vin <—> =Ty
Tm

trong d6 V(r) la glo tiép tuyen tai khoang cach
r so voi tim xody, V,, 1a téc do gio tiép tuyen
cuc dai var,la ban kmh gi6 cyc dai. Han ché
chinh cua profile Rankine la khong kha vi tai vi
tri ban kinh gié cuc dai va khong mo ta dugc
hoan luu phia ngoai bdo. Hai cong thirc dién
hinh mi€u ta profile cua gid tiép tuyen va ap
suét cai tién tir dang profile Rankine gdm trong
nghién ctru cua Fujita (1952) va Kurihara
(1993) [4, 8]. Trong Fujita (1952), phan b ap
suét bé mat c6 dang:

P(r) = Py — AP [1 + (Rro) ]_1/2 )
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trong d6 r 1a ban kinh, Py 13 4p suét bé mit moi
truong, AP dac trung cho cuong d6 xoay va R,
déc trung cho kich thude xody. Cong thirc phan
bo ap suat (2) dwoc mo rong va tng dung trong
rat nhiéu cong trinh, vi du [9, 14]. Déi voi phan
bd gio tiép tuyén V(r,0.t) theo ban kinh r, muc
mo hinh ¢ va thoi gian t, trong Kurihara (1993)
c6 dang:

V(r,o,t) =<V > (r,0)exp (1 — %) 3)

trong d6 phu thudc vao quy mé thoi gian diéu
chinh 1, <V> 1a phan b gi6 muc tiéu cho trudc.
Cong thie (3) thuong duwoc md rong va tng
dung trong mdt s6 md hinh chinh ap. Mot budc
quan trong cua phuong phap bogus thuc
nghiém 13 qué trinh loai bo trudng xody nhiéu
ra khoi truong ban dau dé giir lai truong quy
moé 16n. Phuong phép loai bé don gian c6 thé
duoc thyc hién bé"mg cach ap dung cac toan tu
loc, lam tron theo khong gian cho cac trudng ap
sudt (hoic dia thé vi) hodc c6 thé ap dung
phuong phéap phan tich chudi Fourie va giir lai
thanh phan song chinh [8].

1.2. Phwong phdp ban dau héa déng liee

Tuong tu phuong phap bogus thyc nghiém
v6i viée st dung cac profile can bang thuc
nghiém cho ciu tric xody béo, tuy nhién diém
khac bi¢t co ban cua phuong phap dong luc la
st dung chinh m6 hinh dé tao su can béng va
sinh ra xoay nhén tao phii hop nhit so véi quan
tric, cic xody nay con goi 1a cac xody bogus tur
moé hinh (model self bogus vortex), so d6 dién
hinh hién nay nhu nghién ctu ciia Nguyen va
Chen (2011) [9]. Trén thuc té c’[ﬁy la phuong
phap kha phuc tap nhung giam thiéu dugc viée
bét can bang dong luc trong phuong phap bogus
thuc nghiém. Vi du trong nghién ctru [9] véi viée
mb phong lai con bao Morakot, cu tric ban dau
duoc thuc hién b?mg cach chay lap mot s6 1an
hiru han (80 14n) md hinh khu viuc WRF véi thoi
han tich phan ban dau 1 1h. Céc lan lip sau liy
két qua cta lan lap trude lam diéu kién ban dau
dé tich phan lai. Qua trinh chay lip nay cho phép

xody ban diu cin bang dong luc véi truong quy
mo 16n ban dau cho trude.

1.3. Phuwong phap bogus khach quan

Dua trén dic tinh cua phuwong phap dong
hoa bién phan 1 phan tich udc luong trang thai
tbi uu co kha nang xay ra cao nhat ung véi mot
tap quan tric va mot trang thai nen cho truong,
Zou va Xiao (2000) di dé xuat Gmg dung
phuong phap nay trong bai toan ban dau hoa
xo0ay [14]. Tu tudng chinh ctia phuong phap la
sau khi xay dung xoay gia 1y tudng, viéc dua
thong tin cac xoay gia nay vao mo hinh phai
duoc thyc hi€n mot cach khach quan khong
gidong nhu khau thuyc hién tha 2 trong céc
phuong phap bogus thuc nghi¢m thyc hién la
thong qua cic quan hé nhu can bang phi tuyén
phia trén l6p bién, quan h¢ gié gradient, quan
hé dia chuyén, can bang thily tinh... dé tinh
toan céu trc lai timg bién cia mo hinh. Céc
qué trinh nay hét stc phtc tap va phai thiét 1ap
lai phu thudc vao ting cu tric cia cac mo hinh
khac nhau Néu xem xody gia nhu 13 mot quan
tric can dong hoa vao (thong qua dic tinh dong
luc rd rét nhit dic trung cho bdo bing cac
profile gio va ap suat), qua trinh dong hoa s&
phan tich téi uu lai truong ban dau gitra trén cac
thong tin quan tric ly tudng nay trén toan mién
tinh ma khong mang tinh ap dat nhu cac
phuong phap bogus thuc nghiém. Tac gia cling
mong mudn day la phuong phap tong quat hoa
bai toan ban dau hoa xody cho tit ca cac mo
hinh - diéu ma cac phuong phap bogus thuc
nghiém khong dat dugc. Tuy nhién trén thyc té
mot han ché & day chinh la ban than viéc xay
dung hé théng ddng hoa sb liéu cling phu thude
cho timg moé hinh, viéc xay dung hé théng dong
hoa c6 thé con phirc tap hon ca cac phuong
phap bogus thuc nghiém. Ngoai ra ciing can
thiét dua ra duoc ma tran sai sb hiép bién
phwong sai nén B nhu 13 didu kién can trong
phwong phap dong héa bién phan. Nhimg diém
han ché nay ciing phn nao lam giam kha ning
tong quat héa phuong phap cai xody theo dé
Xuét ctia Zou.
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Véi y tudng tir nghién ctru cua Zou va Xiao
(2000), Phan Van Tan va cong su (2009) da st
dung hé thong WRFDA dé dong hoa thong tin
x04y gia trén mot sé6 muc mo hinh, trong d6 ddi
vO1 bao manh $6 liéu gia dugc trich ra trén 3
myc 1000mb, 850mb va 700mb ctia xody nhan
tao, trong khi v&i bdo yéu thi chi dugc trich dan
trén hai myc 1000mb va 850mb dé lam profile
quan tric dua vao dong hoa [2]. Xoay gia duoc
xd@y dung theo nghién ctru ciia Roger Smith dya
trén ly thuyet can bang ba chiéu. Vi tdp mau
han ché (10 con béo trén khu vuc Bién Dong)
va moi chi bude dau danh gia nhitng hiéu tng
anh huong sai sé quy dao cua cac con bdo han
du bao dén 72h nhu d6i voi cac con bio tuong
d6i manh, qui dao du bao da dugc cai thién, con
ddi véi cac con bdo yéu, cac thir nghiém cho
thdy it c6 hiéu ung ddi véi quy dao du bao.

Vé6i han ché chinh cua phuong phap dong
hoa bién phén lién quan dén viéc phai dinh ra ma
tran sai $6 hiép bién trudng nén trong thu tuc cuc
tiéu hoa va nhim giam duoc tinh bat dinh trong
du bao, cac nghién ciru gan day di cap nhat theo
huéng st dung phuong phap dong hoa td hop.
Dién hinh nhat 1a cong trinh ciia Wang va cong
su (2014) vai viée tap trung vao viéc tang cuong
thong tin cAu triic bdo bang sb lidu tham sat mat
d6 cao radar théng qua phuong phap dong hoa t6
hop sir dung bd loc Kalman [12]. Nhu vdy, ap
dung phuong phap ddng hoa bién phan va dong
hoa t6 hop trong viéc ting cudong thong thong
tin xody bdo ban dau cho cac md hinh 1a mot
budc phat trién so voi 16p phuong phap cai xody
thuc nghiém dugc phét trién trong nhiing nim
1990 thé ki trudc.

V& mirc do linh hoat, rd rang c6 thé théy
phuong phap bogus khach quan ngoai viéc van
c6 thé dwa cac thong tin xody ly tudng glong
phuong phap thuc nghiém vao ma con ¢ thé
ddng hoéa duoc cic quan tric méi dic trung
duoc cho bao chi thong quan viéc xay dung

V(ir,o) =V, Lsin (g 0)1_8

Tm

CosS (g O')

1)
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toan tir quan tric — doc 1ap véi mo hinh. So véi
phuong phap dong hoa bién phan thi phwong
phap dong hoa t6 hop sir dung bd loc Kalman
(EnKF) di cho phép phin nao tong quat hoa
thuc su bai toan ban dau hoa x04ay bao cho mo
hinh s6 tri. Kalnay va cong su (2007) di chi ra
rang EnKF c6 thé so sanh dugc véi hé thong
4DVAR tuy nhién viéc thuén tién trong cac
tham s6 quan trdc m6i dua vao nhu hai tham sb
vi tri va téc do dich chuyén cua bao 1a khong
don gian khi ap dung vao mot hé 4DVAR [6].
Diéu nay dic biét quan trong khi ma cac tham
sat voi cac hinh thirc khac nhau dugc phat trién
dé quan tric va giam sat bio mot cach phi
truyén théng co thé duoc tan dung nhanh khi ap
dung phuong phap EnKF.

Duya trén nhitng diém manh cua phuong
phap dong héa t6 hop, trong nghién ciru s& ting
cudng ciu triic cua xody bio cho md hinh dya
trén phuong phap LETKF. bé lam dugc viée
nay, hé théng chwong trinh xur 1y s6 lidu phan
tich bao thuc va chuong trinh xay dung mot
xo0ay nhan tao ba chiéu déy du da duoc thuc
hién (phan 2). Cac thong tin xody nhén tao nay
s& duge dong hoa dong thoi (blending) voi cac
quan tric quy mo lén khac (gié vé tinh) thong
qua phuong phap LETKF (phan 3).

2. Phwong phap tao ciu tric xody ba chiéu
nhén tao tir théng tin quan triac bao thuc

2.1. Co s¢ Iy thuyét va tinh todn module mé
phong xody bdao nhan tao

Trude hét, su thay ddi cua gi6 theo do cao
duoc iy tir mot nghiém tai thoi diém ban dau
(t = 0) trong md hinh giai tich day du do Kieu
va Zhang (2009) thlet lap [7]. Cong thue day
du cho céu trac gio tiép tuyén bao duoc dua ra
theo cong thuec:

e (G- (2) @



228 D.B. Tién va nnk. / Tap chi Khoa hoc PHQGHN: Cdc Khoa hoc Trdi ddt va M6i truong, Tap 32, S6 3S (2016) 224-235

trong do Vj, 1a gi6 cuc dai, 1;,, ban kinh gi6é cuc
dai, r 1a ban kinh tinh tir tAm bdo, o 1a muyc mo
hinh, b 1 tham sb xac dinh dang phan bd ngang
cua profile gi6 (dwgc dit bang 0.7 theo nghién
ciru cua hé théng du bao bao nghiép cu HWRF
cua NCEP, tham khao bao cdo cua Tallapragada
va cOng su nam 2014), § la tham ) tu do thay
dbi tur [0, 1] dé xac dinh do cao cua vi tri dat gia
trj gi6 bé mit cuc dai (=0 twong duong vdi gio
cuc dai tai bé mat va (=1 Ung véi gid cuc dai
tai muc giira) va 1a do cao so véi bé mat (muc
mo hinh) [11].

V6i phan bb gio trén, nhidu dong dia thé vi
s& dugc tinh toan tiép theo bang cach giai lap hé
phuong trinh can bang phi tuyén cho gi6 sau (theo
Holton (2004), trang 390 [5], ky hi€u cho cho
toan tir gradient va J cho toan tir Jacobian):

oy 1/J> )

V2o =V - (fVy) — J(a Eu

Dé don gian hoa va giam thoi gian tinh toan
giai 1ap phuong trinh Poison cho bién dia thé vi,

(D(n+1)

(cp(nuk + @ +1]k)Ay + ( ]+1k + q)E,r]l')—Lk)sz — Ax*Ay?rhs(i, j, k)

chung t61 ap dung phuong phap 1dp Lipman 2
chiéu trén tirng muc do cao khac nhau, chi tiét
vé& giai phuong trinh Poison va phuong phép lap
Lipman [3]. Cu thé thyc hién nhu sau:

Buée 1: Thuc hién vong lip toan bd mién
tinh gid dinh T chi bao phu ving xoay bao va
thuc hién: Xac dinh ban kinh r trong cong thurc
(4) tir tam bdo dén diém ludii, j, k. Tinh gia tri
gi6 tiép tuyén theo cong thirc (4) va chuyén doi
sang gia tri thanh phan gié kinh huéng (u) va vi
huéng (v) tai diém i, j, k

Buoc 2: Truong ham dongy va toan tu
Jacobian tur truong giod u,v da xac dinh ¢ budc 1
duogc ap dung theo cong thirc sai phan hiru han
trung tam, tai cac vung bién ap dung sai phan
tién va lui. Toan bo vé phai cia cong thuc (5)
ky hiéu lai larhs(i, i, k) tng voi gia tri tai tung
diém ludi trén mién tinh T

Buoc 3: Giai lap phuong trinh (5) trén ting
muc mién tinh theo phwong phap Lipman véi
s6 1an 13p hiru han, khi d6 bu6c lap thiu(n+1)
cho @ s¢€ c6 dang:

LIk 2(0x? + Ay?)

Sai sb giita budc thir # va n+1 chénh nhau
dudi 1% thi phép 1ap dugc dung lai. Sau khi tinh
dugc gid tri dia thé hodc nhiéu dong nhiét do thé
vi tai timg 16p khi quyén, ta xac dinh tuong ung
nhiét do/nhiu do nhiét do tai timg 16p khi quyen

theo phuong trinh cin bang thiy tinh (— =

—pg), phuong trinh trang thai cho mat d khi
quyén (p = pRT) va cong thirc chuyén ddi do
cao dia thé vi va do cao (dP = gdz).

Trong hinh 1 minh hoa két qua tinh toan cu
thé xody nhan tao cho con bdo Usagi tai thoi
diém 2013-09-19 lac 00UTC, luéi tinh T co do
phan giai 12km x 12km x 31 myc cua mo6 hinh
WRE-ARW, c4c tham sé phat béo tir Trung tim
canh béo bdo cuia My JTWC gbm tim tai
16.9N;128.5E, strc gié manh nhit Vmax dat 48
m/s v&i ban kinh rmax dat 37km va ap suét cuc
tiéu tai tim dat 952hPa. Trong hinh le cung cp
s6 liéu udc lugng gio6 bé mit muc 10m tir vé

(6)

tinh cyc cuia NOAA (Trung tam quan tri khi
quyén va dai duong quéc gia, M¥) tai cung thoi
diém mé phong xody nhan tao cho con bio
Usagi cho thay phan bd gié (hinh la) phu hop
v6i phan bd ude lugng nay.

Ngoai ra, truong nhiét do thé vi (hinh 1c)
cling mé phong rd duoc cu trac 16i néng tang
dbi luu ciia bao. Panh gia so bo voi trudng gio
xody ctia mo hinh toan cau GFS lam truong ban
ddu cho mé hinh WRF-ARW (hinh 1f) thdy
rang so voi tim quan tric, GFS c6 xu thé 1éch
vé& phia trai so véi thyc té. Ngoai ra, cuong do
danh gia qua gi6 bé mat cuc dai VMAX phan
tich ban dau cua GFS dat 35 m/s so véi thuc té
la 48 m/s con VMAX trong xody nhan tao dat
45 m/s. Nhu vay, voéi thong tin VMAX va vi tri
that hon trong xody nhan tao 3 chiéu so véi
GFS s& 1a thong tin bd sung hitu ich cho truong
ban dau ciia mé hinh.
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Hinh 1. (a) 12 phdn bé gié va nhiét do thé vi [K] & muc thap nhat, (b) nhidu dong dia thé vi [Pa] muc thap nhat,
(c) 1a mit cét thang ding ctia nhiét do thé vi [K] tai tim con béo, (d) 1a mt cat thing dung tai tim bdo cua
trudng giod [kts], () gié quan tréc vé tinh muc 10m [kts], (f) mat ct tai tim bio thanh phan gio tiép tuyén

nhén tao (dudng dang tri) va truong ban diu cia md hinh GFS (dudng déang tri ¢6 t6 mau), don vi [m/s].
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2.2. Thiét Igp quan trdc hoa hop gitta théng tin
quy mo lon va xoay nhdan tao

S liéu quan tric quy md 1én duoc st dung
dé bd sung dong héa vao md hinh dugc 1dy tir
dir lidu gi6 dich chuyén AMV cua CIMSS (goi
tit 1la AMV). Trén thuc té mic du sé lisu AMV
dd duge dong hoa cho mé hinh GFS, tuy nhién
theo nhiéu d4nh gia cho thiy qué trinh noi suy
tir ludi toan cau xudng ludi quy méd vira lam
diéu kién ban dau va didu kién bién phan nao da
1a di kha nhiéu nhimng théng tin quan tric nay
va qué trinh tai dong hoa cac thong tin quan tric
nay van cho phép tai cung cap dugc cac thong
tin quan tric dén truong phan tich cia cac hé
mé hinh quy mé khu vuc. S6 liéu gi6 AMV
duoc cung c?ip tai dia chi lyu trit cuia CIMSS:

TOSE TTGE TI5E T20E 55 TI0E T THE THE TSGE

http://www.tropic.ssec.wisc.edu/archive/data/N

WPacific/. Bé 1am du vao cho mé hinh xody 3
chiéu nhan tao trong muc 2.1, cic quan tric bio
that dwoc 1ay tir nhitng phan tich thoi gian thuc
ctia JTWC theo dang mau file TCVital bao gom
thong tin ban kinh gi6 cuc dai, tbe do gid cuc
dai bé mat va vi tri cua con bdo. NCEP ciing
cung cép s6 liéu TCVital tai dia chi truc tuyén
cia md hinh GFS: http://www.ftp.ncep.noaa.
gov/data/ncct/com/gfs/prod.

Hinh 2 minh hoa mit cit ngang tai muc
195hPa va mit cét tai kinh tuyén 130E cta quan
tric hoa hop hai trudng quy mé 16n va xody bio
tai thoi diém con bdo Usagi ngay 19-09-2013
lac 00Z s& dua vao dong hoa véi hé thong
WRE-LETKF (Phan 3).

s

Hinh 2. Minh hoa gi6 quan tric dong thoi gitra truong quy mé 1én AMV va xody nhan tao tai muyc
195hPa (hinh a) va gi6 mit cit tai kinh tuyén 130E (hinh b) ciia md hinh WRF-ARW vao thoi diém 00Z
ngay 19-09-2013. Pon vi la m/s, d6 dai véc to dai dién trong hinh a 1a 20 m/s, trong hinh b 1a 60 m/s véi

gi6 ciu trac bio (mau den) va 30 m/s v6i gié quy md 16n (mau do).

1850
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|
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Hinh 3. Trudng gi6 bé mit ban dau cia mo hinh WRF-ARW (duong dong) va ciia gié quan trac nhan tao
(véc to gié mau xanh) tai ving tdm bio (hinh a) va mit cét ctia thanh phan gi6 tiép tuyén giira quan tric
nhén tao (dudng ddng mirc lién) va ban dau cua mé hinh (dwong déng tri c6 t6 mau) (hinh b),
minh hoa cho con bio Usagi vao thoi diém 00Z ngay 19-09-2013.
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Tiép theo trong hinh 3a cho thiy su khac
biét vé vi tri tdm bado ban dau ctia mo hinh
WRF-ARW khi st dung bién tir GFS va vi tri
tam bao nhan tao theo phan tich quan tric bao
ciia JTWC. Tam béo theo truong nén ban dau
cia m0 hinh WRF-ARW c6 vi tri khoang
17.0N;128.0E trong khi theo tam phéan tich cta
JTWC la 16.9N;128.5E (tam ciia mod hinh c6 xu
thé léch vé phia Tay TAy Nam so vdi quan tric).

3. Thir nghiém

3.1. M6 hinh khu viec WRF-ARW va hé thong
dong hoa t6 hop Kalman - LETKF

Hé théng mo hinh khu vgc WRF nhan dong
lwc ARW phién ban 3.2 (viét tit 1a WRF-ARW)
duoc st dung lam cong cu ha quy moé dong luc
tor truong dy bao quy mo lon cua cac mo hinh
toan cau. Trong nghién ctru, hé thong WRE-
ARW duoc ap dung véi ba ludi 1dng twong tng
voi d6 phan gidi 1a 36km, 12km va 4km trong
d6 cac ludi @6 phan giai 12km va 4km dugc
thiét 1ap dich chuyén theo tdm bdo. H¢ thong
ddng hoa sb liéu st dung trong nghién ctru 1a
phwong phép loc Kalman chuyén dang t6 hop
dia phuong LETKF phat trién cho mé hinh
WRF-ARW. Chi tiét hon vé h¢ thong WRE-
ARW va LETKF (goi tit 1a hé théng WRE-
LETKF) do TS. Kiéu Qudc Chanh phat trién co
thé tham khao trong [1].

Sb liéu diéu kién bién duoc st dung l1a du
bao tir md hinh toan cau GFS (NCEP) han dén
120h cap nhat 6 tiéng mot. Hai truong hop thir
nghiém gém thir nghiém chuan CTRL véi 21
thanh phin v6i cdu hinh vat 1y khac nhau va
truong phén tich ban dau cho timg thanh phan
duoc sinh nhiéu trén nén GFS. Tru:orng hop tht
hai 14 DABV véi cdu hinh giéng truong hop
CTRL nhung co dong hoa thong tin quan tric
hoa hop giita quan tric quy mo 16n va xody
nhan tao bang hé LETKF. Han du bao dén 120h
cho 4 6p du bao tir ngay 18/09/2013 dén
20/09/2013 cach nhau 12 tiéng mot.

3.2. Két qua thir nghiém cho con bido Usagi
nam 2013

Anh hieong dén trwong ban dau

Dbi voi sb lidu quan tric quy mé 16n tir quan
trac gi6 vé tinh, khoang 70-80% s nim trén
muc 400-300 hPa xut phat tir dic tinh x4c dinh
ctia loai s6 liéu nay thong qua cac phan tir may
mong twya trong (semi-transparent) trén cao
[10]. Dudi muc 400hPa, cac thong tin chu yéu
lién quan dén cdu triic bdo va lay tir s6 licu
xoay nhan tao TCVital. Sé liéu AMYV it c6 anh
huong phia trong bdo nhing vin c6 thé gitp
tang cuong thong tin tir cac vung lan can bao.
Thong qua sb lidu quan tric & cac muc cao, cau
truc dong phan ki ra & cdc muc trén cao s€ dugc
tai cau trac lai va ciing giup ich trong viéc giam
thiéu thoi gian thich tng cho bdo trong mé
hinh. Ngoai ra, viéc hiéu chinh cac dong nén s&
gitip cai thién chat lugng dy bao quy dao 1én rat
nhiéu va ciing 13 co so tao ra cac moi trudng
thuc cho viéc md phong va du bao thay ddi
cuong do bao.

Trudc hét ta xem xét hinh 4 minh hoa lai
truong gié muc trén cao tai thoi diém phan tich
cua con bdo Usagi lac 00z ngay 19/9/2013
trong d6 vecto mau do 1a gi6é cua moé hinh GFS
s€ dugc st dung lam dau vao cho méd hinh
WRE-ARW. Ta thdy ngay phia Dong Béc (vi
dd ~ 22N-24N) cua con bdo Usagi gi6 cua GFS
vé huéng kha phu hop v6i quan trac nhung
cuong do co phan manh hon. Nhu vay khi thuc
hién ddng hoa sb lidu, vé co ban gié khu vuc
phia Bic con bdo s€ gilr nguyén hudng nhung
giam di veé mat do lon (thé hién béang cac véc to
gia s6 quan tric va véc to gia s6 phan tich trong
hinh 5, phai).

Hinh 5 dua ra mét cit ngang cua vécto gia sb
gié' & myuc 500 va 200 hPa. cho con bio Usagi
dé thiy dugc higu ung ctia phuong phap dong

Increment vector, 1a vécto gia s6 glo voi hai thanh phan 13
gla so cho thanh phan gi6 u va gia s0 cho thanh phan gio v,
g01 tht 1a vécto gia s6. Vi du néu vecto gio trudng nén ban dau

A VP (up, V) VA vecto quan tric V° (u,,V,) thi vecto gia ) quan
tric 1a hiéu cta hai vecto nay & VOb(uo-ub,vo-Vb). Tuong ty voi
Va(ua,va) 1a vecto gi6 phan tich t6i uu cudi cing thi vec to gia
s6 phan tich 13 & Vab(ua-ub,va-vb).
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hoéa. Muc dudi (Hinh 5, trai) hau nhu chi c6 sur
hiéu chi do s6 liéu bdo nhan tao trong khi muc
trén cao c6 hiéu chinh ca quan tric AMV ngoai
hoan luu béo va béo nhén tao (Hinh 5, phai).
Luuy rang thong tin nhan tao tr TCVital cung
cép cau tric dén myc 300hPa va tap trung trong
pham vi con bdo trong khi s6 licu AMV bo
sung phia ngoai con bao va phia trén muc 300
hPa rat nhiu, hay noi cach khac, viéc hoa hop
dir liéu quan tric cho phép ty bd sung nhiing
khiém khuyét cia hai ngudn s liéu khac nhau
khi dua vao ting cudng chét luong du bao. Mic
du van con ton tai trong viéc tai cau trac theo
phuong thang dimg nhung céch tiép can niy s&
cho phép xem xét anh huong cia viée dong hoa
cAu trac bdo va quy mé 1on t6i cac sai sé du bao
quy dao va cuong do cung cac dac trung khac
ctia hé thdng du béo t hop (nhu trung binh tb
hop hay d6 tan cta hé théng t6 hop) (Hinh 4).

Anh hong dén sai s6 dw bdo quy dao va
cuwong do bao

Hinh 6a,b cho thiy, ddi voi quy dao du béo
con bao Usagi (2013) trong trudng hop CTRL
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c6 xu thé dy béo léch bic cho cac han trudc
72h. Sau khi déng hoa, truong hop DABV da
cai thién duoc sai s quy dao & hau hét cac han
du béo con sai s6 cudng do duoc giam chi yéu
tai cac han 48h va 72h.
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Hinh 4. Trudong gié muc 300hPa cua GFS tai thoi
diém ban dau (véc to mau do) va quan tric gi6 AMV
cung xoay nhan tao (véc to mau den). Vecto tham
khéao d¢ 1on c6 gia tri 1a 30 m/s.
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Hinh 5. So sanh gitra véc to gia s6 quan tric gi6 AMV két hop véi TCVital (mau do) va véc to gia sb
phén tich (mau den) trong thur nghiém DABYV tai cdc muc 500hPa (trai) va 200hPa (phai) trén toan bd
mién tinh ngoai ciing (36km) cho con bao Usagi luc 00Z ngay 20/9/2013. Vec to tham khao
d6 16n co gia tri la 60 m/s cho myc 500hPa va 30 m/s cho myc 200hPa.
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Forecast of USAGI initialized at 2013092000
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Forecast of USAGI initialized at 2013092000
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Hinh 6. Minh hoa quy dao va cudng d6 du béo con bio Usagi tai p 00z ngay 20-09-2013 ciia hai trudong
hop CTRL (a) va DABV (b) (dudng dé 1a quy dao chuén, duong den 1a trung binh t6 hop va duong tim
manh la quy dao cua ting thanh phéan té hop); trung binh sai s tir tat ca cac bp du bao con bio Usagi cua
quy dao cung do tan twong ung (c) va cuong do cung do tan twong trng (d).

Diém luu ¥ d6i v6i con bdo Usagi 1a sau
khi di vao Bién Dong, con bio tiép tuc ting
cuong do tré lai & thoi diém quanh cac han dy
bao 48h - 72h (ngay 22/09/2013) - céc thoi
diém ma sai sd cuong do di duoc giam di
trong thir nghiém DABV so véi CTRL. Dbi
v6i vi tri ban dau, mac di ¢6 sy hi¢u chinh tot
& mot sb6 chu ki du bao nhung vé& mat trung
binh cac chu ki dy bao, sy khac biét gilia
DABV va CTRL la khéng dang ké. Riéng
cuong do ban diu, viéc dong hoa thong tin
xody trong truong hop DABV da giam dugc
sai s6 cuong d6 so véi CTRL. Nhu vay vé co
ban, trong 4 chu ki du bdo thtr nghiém cho con
bdo Usagi, truong hgp DABV giam dugc sai
s6 quy dao trong han hau hét cac han du bao
nhung sai sO cuong d6 chi giam dong thoi theo
tai hai han du bao 48h va 72h. Vé do tan cua
moé hinh, d6i v6i quy dao it co sy khac biét
giita hai truong hop ¢ han trude 96h. Di voi

d6 tan cua du bao cuong do, trong han du bao
tr 24h - 72h, truong hop DABV nho hon
CTRL kém theo sai s6 thép hon trong han du
bao 48h dén 72h cho thdy & hai han nay ti 18
tin cdy cua du bao cuong d0 DABV tang 1én
so v&i CTRL.

4. Két luan

Bai béo d3 gidi thiéu phuong phap ban dau
hoéa xody mdt cach khach quan khi st dung so
dd ddng hoa sb liéu (¢ day la phuong phap
LETKF) véi quan tric duoc thiét 1ap mot cach
ddng thoi tir quan tric quy mo 16n (sb liéu gio
vé tinh CIMSS) va quan tric quy md bdo (tir
mo hinh xo4y 3 chiéu v6i ddu vao 1a cac phan
tich bdo trong thuc té) va dd thir nghiém trén
mo hinh khu vuc WRF-ARW cho du bao con
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bdo Usagi hoat dong trén khu vyc TBTBD
nim 2013. Viéc dua cac thong tin quan tric
vao di cho thiy kha ning ting cudong thong tin
vé vi tri, cuong do ban dau cua xo0ay bao kém
theo viéc cai thién du bao chat luong quy dao
& hau hét cac han du bao cho trudng hop thiu
nghiém. Sai $6 du bao cuong d6 duoc gidm
cht yéu ¢ han tir 48h-72h lién quan dén thoi ki
manh nhét ciia con bio va dong thoi sau khi di
vao Bién Déng. Viéc dua thong tin mot cach
khach quan, linh hoat thong qua phuong phap
ddng hoa t6 hop LETKF di cho phép bude dau
dua dugc cac thong tin phan tich bao trong
nghiép vu vao bai toan du bao xody thuin
nhiét d6i cho cac mé hinh phéan giai cao ma
khong can thong qua cic budc can thiép vao
truong ban dau cia mo hinh nhu cac phuong
phap ban dau hoa xody bio khac. Ngoai ra, cac
hiéu tng cta qua trinh dong hoéa ddng thoi hai
loai thong tin ¢ hai quy mo6 khac nhau con
mang tinh phi tuyén va can thiét c6 nhiing
khéo sat trén tdp mau 16n hon.
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Improving Initial Tropical Cyclone Conditions in Numerical
Weather Prediction with Blending Storm-scale
and Large-Scale Observations
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Abstract: Using blending observations from storm-scale to large-scale, the study present an
approach for initializing tropical cyclone conditions in numerical weather prediction models WRF-
ARW developed by NCEP using the local ensemble transformed Kalman filter (LETKF) assimilation
method. The storm-scale observation was created by using 3-dimension tropical cyclone model with
real-time cyclone analysis parameters from NCEP (tropical cyclone vital reports) and the large-scale
observation was created based on cloud motion wind of the Cooperative Institute for Meteorological
Satellite Studies (University of Wisconsin). Some first experiments were carried out with severe
tropical cyclone Usagi in the north Western Pacific (2013) and the results showed that this method can
help increasing both track and intensity tropical cyclone forecast.

Keywords: Tropical cyclone initialization, 3-dimension tropical structure.



