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Tém tit: Trong bai todn dong héa sé lidu dira trén phwong phép bién phdn, sai s6 mé hinh déng
vai tro quyét dinh dén viéc lan truyén mét cach hiéu qua cdc théng tin quan trdc khi dwoc bé sung
vdo mé hinh theo chiéu ngang, thiang diing va gitka cdc bién mé hinh véi nhau. Bai bdo sé trinh bay
mét s6 khdo sat khéc nhau lién quan dén nhitng lva chon thiét ldp ma tran sai $6 ctia mo hinh WRF-
ARW thik nghiém trong duw bdo mura I6m trén khu viee Bic Bé véi so do dong héa bién phian WREDA.
Cdc thir nghiém gom: i) sir dung sai s6 cho trede ciia NCEP va ii) sai s tinh todn dwa trén két qua
dy bdo ciia mé hinh WRF-ARW cho riéng khu viee Viét Nam. Hai phwong phdp tinh sai s6 mé hinh
gém su dung dy bao nga“'n han ciia NMC va dy béo t6 hop tir chinh mo hinh WRF-ARW cho khu vuc
Viét Nam. Mot s6 thir nghiém ban dau véi truong hop mua lon dién hinh trén khu vuc Bdc B cho
thdy dg nhdy ciia ki ndng du béo muwea (ddnh gid thong qua chi sé ETS trén tram quan trac) phu thudc
vao viéc lua chon thiét ldp ma tran sai 56 truong nén B va viéc tinh todn ma tran B tir dw bdo riéng
cho khu vuwe Viét Nam la can thiét.

Tir khoa: M6 hinh WRF-ARW, dong héa sé liéu, sai s6 di bdo, so' do bién phdn, ma trdn hiép
bien sai.

Ban Bién tap nhan bai: 05/01/2019 Ngay phan bién xong: 20/02/2019 Ngay dang bai: 25/03/2019

1.Mé dau

Theo Lorenz (1963, 1970) [7], m{t trong
nhiing nguén gay ra sai s6 chinh cho cac mé hinh
du bao sb tri (Numerical Weather Prediction -
NWP) 1a d6 chinh x4c cua trudng diéu kién bién
ban dau va phwong phap doéng hoa sb licu la
phuong phép nang cao d chinh xac cua truong
ban d4u cho mé hinh du béo s6 tri thong qua viée
phan tich t6i wu lai trudng ban dau tir sé licu
tham sat bo sung & quy md dia phuong hoic cac
s6 loai s6 liéu méi nhu bire xa vé tinh hay do
phan hdi cua radar, qua d6 giam thiéu duoc tdi
da nhirng phat sinh do sai s6 ban dau gay ra. Tién
than cua phuong phap dong hoa s liéu 1a cac
phuong phap phan tich khach quan vé1 muc tiéu
xac dinh duoc céac gia tri cua cac bién khi tuong
trén ludi 10i rac tir cac diém quan trac hitu han
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dugc cung cip, dién hinh gdm cac phuong phap
phan tich khach quan (Objective Analysis) cua
Cressman (1959) [7] va phuong phap hi¢u chinh
lién tiép (Successive Correction) cua Barnes
(1973) [1,7]. Gia str md hinh s6 tri NWP gdm
céc bién gi6 (thanh phan kinh hudng u, vi huéng
v va thang dtmg w), nhiét do (T), ap suat (P) va
d6 am (q), khi d6 ky hiéu vector x»con goi la
truong nén hay truong phan tich ban déu cia mé
hinh chua dugc bo sung sb liéu quan tric cho
trudc 1a vector nhiéu chiéu c6 cac thanh phan
bao gém tat ca cac gia tri u,v,w,T,P va q theo
khong gian, c6 thé biéu dién don gian thanh: x,
{u,vw,T,Pq}. Vi sai s6 do qua trinh ndi suy quan
tric vé ludi tinh, sai sé trong quan tric, d6 thua
ctia quan tric dan t&i vector x, luén khac so véi
vector khi quyén thuc té (zruth), ki hiéu 1a x..
Bai toan dong hoa sé liéu dua trén phuong phap
bién phan 1 viéc cuc tiéu hoa ham gia (cost func-
tion) voi dang nhu sau:
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J(x) = %[(x —x)" (B)7'(x = x) + (v, —HC)) (R (3, — H(x))]

Trong d6 vector x ma & d6 ham J cuc tiéu sé
duogc goi 1a trang thai phan tich (analysis) khi
quyén téi uu (xa) c6 duge khi cho trudce vector
Xb VA quan tric yo. Trong phuong trinh biéu dién
J, ki hiéu T la ma tran chuyén dang, B va R lama
tran sai s6 hiép bién trong tng cua trudng nén va
quan tric, H(x) 1a phép chuyén doi, ndi suy tir
cac bién mo hinh x sang gia tri quan tric tuong
mg y, néu cac quan tric dua vao dong hoa 1a cac
bién mo hinh nhu nhiét do, d6 am, gi6 hay ap

Yo — ]H](x) =Yo — H(xb + (x - xb)) = {YO - H(xb)} - H(x - xb)

Khi d6 cong thirc trién khai ctia dao ham J(x)

VJ(x) =B '(x—x,) + HR"'H(x — x;,) — H'R™'(y, — H(x},))

Gia tri x dé J dat cuc dai ung voi vé phai cua
phuong trinh VJ(x) = 0 va bién d6i chuyén vé

x, =x, + (BH")(R+ HBH") ™ (y, — H(x;))

Tuong tu biéu dién twong minh cua vector
x» {u,v,w,T,P,q}, tacod thé biéu dién vector quan
trac Y, {Uo) Vo) Wy, Tp, By qpy . Yo} VOI Y, 12
céc quan tric khong truc tiép va can chuyén d6i
bang toan tr H. Trang thai phan tich (analysis)
khi quyén toi uu (x.) phu thudc rat nhiéu vao
thong tin cua B va R, dac biét ma tran sai s6 B s&
dong vai tro truyén thong tin theo khong gian
ngang va thang dung co trong sé dbi voi quan

y— xllc) b
By, + 0% i
Vi thé cac phan tir khéng nam trén duong
chéo va khac khong ctia ma tran B sé dan toi gia
tri thay doi dén truong phan tich cho thanh phan
thi / trong véc to trang thai x. Ngoai ra ta thdy
réng, néu &° nho hon nhiéu (<<) phan tur duong
chéo Bk khi d6 phan tir thi k trong véc to phan
tich t6i wu X s& xAp xi gia tri quan tric y, va néu
o”16n hon nhiéu (>>) phan tir duong chéo Bu
khi d6 gi4 tri phan tich hdu nhu khong khéc so
v6i gid tri truong nén ban dau, hayx? ~ x2. Nhu
vay, néu ma tran sai s6 B 1a qua lon so vai sai $6
quan tric, phan tich s& gn véi quan tric, ngugc
lai phan tich toi uu s& gan so Vi gié tri truong
nén ban dau. Tinh phtc tap ciia ma tran B thé
hién trude hét & o 16n cua ma tran nay, néu mo

xla = xlb +Blk
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(1
suét thi H chi 1a qua trinh ndi suy thuan tiy, néu
cac quan tric 1a dang phi truyén thong nhu buc
xa vé tinh, d6 phan hoi radar thi H 1a mot so
d6/mé hinh cu thé, vi du so dd truyén birc xa tinh
toan va chuyén doi thong so profile nhiét am khi
quyén cho trudc sang gia tri birc xa ing voi cac
budc song dinh trude [1]. Pé ham J(x) dat cuc
tiéu thi dao ham cua J theo x phai bang 0 hay
V. J(x,) = 0 .Goi toan tir H 1a toan tir thoa man
xép xi sau:

(2)
c6 dang:

3)
cho xa ta dugc cong thire cudi cing vé nghiém
phan tich toi vu:

“4)
trac dua vao cho trudng ban dau. Pé minh hoa rd
hon ¥ nghia cua sai s6 ma trin B, ta xem xét chi
c6 mot quan tric thir k, co nghia véc to quan tric
sé co dang ¥, = {0,0,0, ... y..0}, khi d6 ma tran
H va H cling s& 1a mt véc to hang véi céac gia
tri phan tir bang 0 trir phan tr thr k =1 va yo =
y,R= o”. Khi d6 phuong trinh cho trudong phan
tich tdi uu s€ duoc viét lai dudi dang:

By, By

By +02y_Bkk+02xk (5)
hinh c6 kich thudc theo khong gian ~ 10°x 10%x
10% x s6 bién (~ 5) thi kich thuéc cua ma tran B>
106 x 10°1a rat 16n dé co thé luu trir nén trong
thuc té ma tran B dugc don gian hoa bé“lng cac
giai thiét khac nhau, vi du trong phuong phap
cua WRFDA cho m6 hinh WRF-ARW, ma tran
B dugc gia thiét 1a thiét 1ap boi ma tran U sao
cho B=UUT va ma tran U lai tiép tuc duogc gia
thiét 1a c6 thé phéan gid thanh cac thanh phan
khac nhau sao cho qua trinh cyc tiéu hoa ham
gia J co thé thyuc hién duogc. Cac phuong phap
nay con duoc goi la tién diéu kién hoa (precon-

ditioning)[1,5].
Vi tam quan trong cua sai sé mo hinh (¢ day
ma ma tran B) dén viéc lan truyén mot cach hiéu
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qua cac thong tin quan tric duoc dua bod sung vao  tinh bao phu toan bo Viét Nam va Bién Dong) va
mo hinh, bai bao sé trinh bay mét s6 khao satkhac 5 km (mién tinh bao phu toan b mién Bic) cho
nhau lién quan dén nhing Iya chon thiét 1dp ma  mo hinh WRF-ARW, ca hai mién tinh déu co sd
tran sai s6 cua md hinh WRF-ARW thir nghiém muc thrfmg dang la 41 va du bao dén han 72h. DBéi
trong du bao mua 16n trén khu vuc Bic Bo viso  véi du bao chuan (control), cac lya chon vat 1y cho
d6 dong hoa bién phan WRFDA. Muc II ctia baii  md hinh WRF-ARW bao gom: so d6 Kain-Fritsch
béo 1a thiét ké thir nghiém bao gom gidi thitumdé  (KF) cho tham sé hoa dbi luu, so dd buc xa song
hinh dy bio WRF-ARW, so d0 dong héa ngin Goddard, so d6 tham sd hoa 16p bién cia
WRFDA sb liéu diéu kién bién, truong hop thir  Mellor-Yamada-Janjic (MYJ), so dd vi vat Iy may
nghiém, s6 liéu quan trac. Nhiing phan tich két  khép kin 6 bac WSM6 va so do rdi bé mit 14 Jan-
qua dugc dua ra trong phan 11 ciia bai bao vamét  jic Eta.

s6 két luan chinh duoc tong két trong phan VI. 2.2. So do dong héa bién phin WRFDA va
2. Thiét ké thi nghiém chwong trinh thiét lgp ma trgn B
2.1. M6 hinh sé tri khu viec WRF-ARW Song song voi mo hinh WRF-ARW, hé

Nghién ctru st dung hé théng mé hinh  thdng ddng hoa s liéu dira trén phuwong phap bién
khu vuc WRF véi nhan dong luc ARW phiénban  phan dugc phat trién voi tén goi 1a hé thong
3.9.1.1 do Trung tdm dy bao méi truong quéc gia WRFDA [5]. Trong hé thong WRFDA, chuong
My (NCEP) phat trién (goi tat 1A WRF-ARW). M6 trinh thiét Iap ma trin B dugc goi 1 gen_be trong
hinh WRE-ARW duoc nghién ciru va p dung phé  d6 cung cép viée tinh ma tran B theo cac cach tiép
bién tai Viét Nam nhiing ndm vira qua, cac cong  can khac nhau. Chuong trinh gen_be cta hé thong
trinh dién hinh c6 thé ké dén gém trong nghién WRFDA dé cung cap sin hai cach u6c luong ma
ctru du bao thoi tiét va bio hay trong viéc ap dung  tran B gdm NMC [9]va ENS (sir dung do tan cia
va du bao t6 hop [1,2,3,4]. Chi tiét hon vé mo hinh  hé thdng t6 hop [6]). Trong phuong phap NMC,
WRE-ARW c6 thé tham khao trong [8, 10]. sai s6 B dugc ude lugng tir covariance ctia hai 6p

Thir nghiém thiét 1ap hai ludi tinh gdm 199 du bao cach nhau 24h, v&i ki hiéu <<>> 1a phép
diém ludi theo kinh huéng va 199 diém ludi theo 13y trung binh, khi d6 B c¢6 thé xap xi boi cong
vi hudng voi do phan giai ngang 1a 15 km (mién  thuc:

B = ((56 - ftrue )(f - ftrue )T) ~ a(((£48 - 3—524)(% - £24)T>)

Dbi voi phuong phap uée luong B qua du Trong nghién ctru nay, dé tao ra du bao to hop
béo to hop, ta can thyuc hién dy bao t6 hop dua  (ensemble) trong lua chon ENS cua chwong trinh
trén mo hinh ap dung (0 day 1a WRF-ARW). D6 gen_be, chiing toi dua trén viéc thay doi cac lua
tan cua dy bao t6 hop twong duong véi thong tin -~ chon vt 1y trong mo hinh WRF-ARW gdm (a)
clia ma tran sai s6 B, xem minh hoa trong hinh 1. so d6 Kain-Fritsch (KF) hoic Betts-Miller-Jan-

Sai s6 B jic (BMJ) cho tham s6 héa d6i luu (cumulus pa-
/ rameterization scheme-CPS); (b) so do buc xa
& busde i biko truse) song ngan Goddard hoic Dudhia; (d) so dd tham

s6 hoa 16p bién cua Yonsei University (YSU)
hoéac Mellor-Yamada-Janjic (MYJ) va (e) cac so
d6 vi vat Iy may tir don gian dén phuc tap gom

% B2 cac thani phin s0 do Lin, WSM3, WSM5 dén WSM6 (khép kin
du bao t6 hop 6 bac). Dya trén viéc to hop cac lya chon nay co

thé tao ra t6i da gdbm 32 céu hinh vat Iy khac

Ly . nhau [2]. Luu ¥ thém ¢ day ddi voi so do 16p

bién MYJ thi so dd r6i bé mat s& duoc dat 1a so

Hinh 1. Minh hoa wéc lrong sai sé ma trdn B tir \ . . T K
do Janjic Eta so vdi so do khép kin roi dua trén

dir béo 16 hop & cdc lan thiee hién dw bdo trude dé
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gia thiét cia Monin-Obukhov. Cac dy béao t6 hop
duogc goi tit 1a 32-ensemble duoc thuc hién véi
muc dich cho thtr nghiém Str dung Iya chon ENS
tinh tir chwong trinh gen_be tir 1 tuan du bao to
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hop t6 hop da vat Iy gdm 32 thanh phan dya trén
moé hinh WRF-ARW cho khu vuc Viét Nam.
Céc thir nghiém trong nghién ciru duge tong két
trong bang 1.

Bang 1. Cac truong hop thu nghiém

Ki hiéu thir nghiém

Thong tin thir nghiém

Loai thong tin sai s6 mo hinh

EXP_CONTROL

EXP_CV3_NCP

EXP_CV5 NMC

- Khong c6 dong hoa sb
liéu

- Lya chon cv=3 trong
WRFDA

- Sai s6 m6 hinh tinh todn
dua trén két qua du bao cua
md hinh WRF-ARW cho

St dung sai sé cho trudc cia
NCEP

Str dung Iya chon NMC tinh
to chuong trinh gen be tur 2
tudn du bao trudc thoi diém
du bao

St dung Iya chon ENS tinh tir

EXP CV5 ENS riéng khu vuc Viét Nam
(lua chon cv=5 trong
WRFDA)

chuong trinh gen_be tir 1 tun
du bao t6 hop t6 hop da vat ly
gdm 32 thanh phan dya trén
md hinh WRF-ARW cho khu
vuc Viét Nam

2.3. 86 ligu diéu kién bién, quan tric va cdc
truwong hop thir nghiém

Nghién ctru st dung du bao tir mo6 hinh toan
cau GFS (My) lam diéu kién ban dau va diéu
kién bién cho m6 hinh WRF-ARW, dugc cung
cap thong qua dia chi
http://www.nco.ncep.noaa.gov/pmb/products/gf
s/. S6 liéu GFS c6 do phan giai ngang 1a 55 km
v6i sé muc ap sudt thing dung cua mé hinh
GFS 1a 26 va dugc cap nhat 3 tiéng mot cho mo6
hinh WRF-ARW. Céc sb liéu dong hoa thir
nghiém gdm bé mat, cao khong va vé tinh quy
dao cuc (s6 liéu ddu do AMSU, HRIS va MHS)
dugc kiém soat chat lwong (quality control) va
hiéu chinh tai NOAA, thu nhan trén dia chi:
ftp://ftp.ncep.noaa.gov/pub/data/ncct/com/gfs/pr
od.

Sau:

Tht nghiém thuc hién du bao lién quan dén
dot mua 16n trén khu vuc Bic Bo trong thang 5,
6 va 7nam 2012 va thuc hién dy bao tai cac gio
00z. Ung voéi mdi thoi diém bat dau xay ra mua
l6n dugce ligt ké trong bang 1, vi du ngay
21/5/2012, du bao control s€ dugc thuc hién tu
trude do6 it nhat 15 ngay d6i voi thir nghiém
EXP CV5 NMC, va it nhat 7 ngay (bao gom ca
du bao control va 32-ensemble) dbi voi thir
nghiém EXP_CVS5 ENS. Ngoai ra s¢ dy bdo
trudc 2 ngay bat dau ting dot mua da liét ké
trong bang 1. Cac s6 liéu quan tric mua tai cac
tram Synop trén khu vuc Bic Bo s& duoc st
dung dé danh gia ki nang du bao mua giita cac
truong hop khac nhau (>25mm/24h va >50
mm/24h).

Bang 2. Danh sach dot mura I6n anh huéng dén Bdc Bo nam 2012

Luong mua pho SO luong du bao

Giai doan Khu vyc mua chinh bidn (mm) d 2 danh i)

21/5-26/5  Bic Bo va Thanh Hoa 100 — 200 8
14/5-15/6  Bac Bo 40 — 80 4
1/7-2/7 Béc Bo va Bic Trung Bo 50 — 100 4
17/7-19/7  Tay Bac Bic Bo va vung nui phia Bic 50 - 100 5

23/7 - 26/7 Ving nii va trung du Bac Bo 80 —-150 6

28/7-30/7  Béc B va Thanh Hoa 50 - 150 5

TAP CHi KHI TUQNG THUY VAN
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3. Panh gia két qua

Dé danh gia ki nang dy bao xay ra mua 16n
chung t6i str dung chi s6 ki nang ETS (Equitable
Threat Score/Gilbert Skill Score). ETS c6 gia tri
nam trong khoang tir -1/3 dén 1 véi gia trj bang
1 dugc coi la dy bdo hoan hao. ETS thuong dugc
st dung trong danh gia mua tir m6é hinh NWP vi

chi s6 nay cho phép so sanh cong bang gitta cac
hinh thé hodc khu vuc danh gia khac nhau.
Trong bang 3 la bang phan loai (Contingency
table) theo hién tuong du bao (¢ day la mua voi
cac ngudng danh gia cu thé, vi du > 25mm/24h
tai tung tram quan tréc). Chi tiét vé& ETS c6 thé
tham khao trong [4].

Bdng 3. Bang phan logi tan xudt cho bién dy bdo dang nhi phdn

Quan tric

Co Khong
Co A B
Du bao o
: Khong C D
Khi d6 ETS duoc tinh bang cong thirc: Trong do:
A—A A+C)A+B
ETS = random (A+B+C+D:N) Vé’ Arandom = ( )( )
A+B+C_Arand0m N
rh rh
- 1 1 1 | 1 L 1
—p— 120 4 —_— -
— 80 -
E 100 o
=
% 60 - 80 -
@
_% ) [ 60 4 -
c
< 40 -
20 B
20 5
0 T 0 T T T
10 20 30 40 10 20 0 40
Vertical Mode Vertical Mode
rh
40 . . !
a0 < o L
2
3
@ i I
b5
E Mad
TR ) m=4 - -
seasspns (7).
——mr?
—

0.8 0.4 0.0 04

Eigenvector

0.4
Eigenvector

0.0 0.4 08

Hinh 2. Minh hoa quy mé anh huéng theo khodng cdch tai ting muwe dg cao doi véi bién dg am
riéng va vector riéng (5 gid tri dau tién) trong thir nghiém NMC (trdi) va ENS (phdi)

Trong hinh 2 1a minh hoa sy khac biét ciia phuong phap NMC (st dung control tinh tir 21/4/2012-
20/5/2012) va ENS (sir dung 32 - ensemble tinh tir 12/5/2012-20/5/2012) lién quan dén thong tin ma
tran B. Hinh 2 cho thiy quy mé anh hudng theo khoang cach tai timg muc d6 cao ddi voi thong tin
lan truyén cho bién do 4m riéng la khac nhau trong thir nghiém NMC (trai, hang 1) va ENS (phai,
hang 1), vi du dudi muc 10 ciia mé hinh quy mé anh hudng theo khoang cach déu trén 40km trong
phuong phap NMC nhung & ENS c6 thé dudi 35km. Hoic ciing trong hinh 2 (hang 2) minh hoa sy
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khac biét ddi voi gia tri vector riéng (5 gia tri dau
tién) trén tung muc mo hinh. Nhitng khao sat ki
hon vé su khac biét nay s€ dugc chung toi thao
luan trong mogt cong trinh khac.

Trong bang 4 14 sai s6 chi tiét cia cac truong

BAI BAO KHOA HQC

hop thtr nghi¢m khac nhau danh gia ¢ 3 han du
bao 1,2 va 3 ngay voi cac ngudng >25mm/24h
va >50mm/24h trén toan bd cac tram quan tric
Synop trén Bic B (gdm 102 tram [2]).

Bdng 4. Chi 56 ETS tai cac han dw bdo 24h, 48h va 72h cho hai nguedng danh gic >25mm/24h

va >50mm/24h
Han 24h Han 48h Han 72h
Thur nghiém
>25mm/24h  >50mm/24h  >25mm/24h  >50mm/24h  >25mm/24h  >50mm/24h
EXP_CONTROL 0.2552 0.2011 0.2433 0.2172 0.1684 0.1441
EXP CV3 NCP 0.2298 0.2161 0.2151 0.1754 0.1483 0.1171
EXP CV5 NMC 0.2688 0.2263 0.2385 0.2075 0.1681 0.1261
EXP_CV5 ENS 0.2768 0.2321 0.2619 0.2095 0.1672 0.1386

Céc két qua cho thay vé mat trung binh, viéc
st dung sai s6 mic dinh tdx NCEP
(EXP_CV3 NCP) khong cai thién duoc chét
luong va ki nang du bao con giam di so vdi
truong hop du bao chuan. O han 24h, ca hai
phuong phap NMC va ENS déu cho két qua tdt
hon so v6i st dung mac dinh va chua co déng
hoa va tang ¢ ca hai ngudong mua canh bao. Mot
minh hoa chi tiét hon dugc dua ra trong hinh 3
1a tinh toan chi sé ETS tai tung tram trén khu
vuc phia Bic cho bdn trudng hop thir nghiém
cho thdy kha rd viéc cai thién du bao tai timg
tram d6i véi dy bao EXP_CV5 ENS. O han
48h, du bao EXP_CV5 ENS su dung cép nhat

tir du bao t6 hop cho ma tran B van cho két qua
t6t hon so véi cac trudong hop con lai ddi véi
ngudng danh gia > 25mm/24h, tuy nhién ¢
nguong 16n hon khong co6 su khac biét va cai
thién cu thé. O han 72h, ki nang du bao ¢ cac
truong hop kha thip, giam 30 - 40% so voi ki
nang ¢ cac han dy bao 24h va 72h. Cling ¢ han
72h, su khac biét gilra hai truong hop st dung
CV5 véi du bao chudn 1a khong 16n tai ca hai
ngudng danh gia. Panh gia thém véi sai sd trung
binh tuyét d6i va trung binh quin phuong cta
mua dy bdo cu thé tai tung tram cho théy bién
dong vé sai sd d6i voi hai phuong phap
EXP_CV5 NMC va EXP_CVS5_ENS nho hon

Hinh 3. Chi sé ETS tai timg tram trén khu viee phia Bdc déi véi han diw bdo 24h, nguong danh
gia > 25mm/24h

4. Két luin

Nghién ctru da trinh bay mot sé khao sat khac
nhau lién quan dén nhirng Iya chon thiét lap ma
tran sai s6 trong viéc sir dung so d6 dong héa sb
liéu WRFDA cho mo6 hinh WRF-ARW trong thtr
nghiém trong dy bao mua 16n trén khu vuc Bic
B9. Hai phuong phép tinh sai s6 md hinh g(‘Sm

st dung du bdao ngén han cua NMC
(EXP_CV5 NMC) va du bio t6 hop tir chinh mo
hinh  WRF-ARW cho khu vuc Viét Nam
(EXP_CV5_ENS) dugc thuc hién va so sanh véi
viéc st dung hé s6 mic dinh cia NCEP
(EXP_CV3_NCP) va thir nghiém khong c6 dong
hoa sb liéu (CONTROL). Mot s6 thir nghiém ban
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dau cho thdy hiéu qua cua viéc tinh toan sai s6
dua trén nhitng dy bao trén khu vuc Vi¢t Nam
1a can thiét, thé hién két qua du bao tét hon trong
cac thtt nghiém EXP CV5 NMC va
EXP_CV5_ENS tai hau hét cac ngudng va han
du bao so véi st dung h¢ s6 mac dinh
(EXP_CV3_NCP). Khi tang han du bao, tinh 1

rét ciia viéc dong hoa giam di nhung trudng hop
sir dung du bao t6 hop dé tinh sai s6 mo hinh van
cho két qua tin cdy hon. Nhitng thir nghiém tiép
theo s€ tap trung vao tinh hiéu qua tmg véi ting
loai 6 lidu quan tric dua vao va thuc hién tinh
toan sai s6 mo hinh trong ca mién tinh phan giai
cao (S5km).

Loi cam on: Cdc néi dung nghién civu trén nam trong khuon khé cua dé tai KC.08.06/16-20
“Nghién curu xay dung hé théng nghiép vu dy bao mwa lon cho khu vuc Bdc B¢ Viét Nam”, thudc
Chuong trinh KC.08/16-20 “Nghién cuu khoa hoc va cong nghé phuc vu bao vé moi truong va
phong tranh thién tai”.
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THE ROLE OF B-MATRIX IN VARIATIONAL ASSIMILATION
SCHEME: CASE STUDY USING WRF-ARW MODEL TO HEAVY
RAINFALL FORECAST OVER THE NORTHERN PART OF VIETNAM

Du Duc Tien!, Hoang Duc Cuong', Mai Khanh Hung', Hoang Phuc Lam'
"National Center of Hydro-Meteorological Forecasting

Abstract: The data assimilation method based on variational approach, and the model error in-
formation or corvariance error matrix (B-matrix) of first guess or background forecast plays most
important roles in transferring assimilated additional observation data. The case study will present
experiments with WRF-ARW and WRF DA assimilation schemes using differerent information struc-
tures of B-matrix on the heavy rainfall forecast over northern part of Vietnam. Two main experi-
ments including: i) using NCEP default background information and ii) using regional background
information based on NMC and ensemble forecast approaches. Using quality controlled observation
(Synop, TEMP, Low Earth Orbit satellite data from NOAA), the results showed very sensitivities of
forecast results and the speed of converging speed in assimilationg procedures meaning the most im-
portant of selecting B-matrix in assimilation for applying high-resolution regional models in oper-
ation. Moreover, the ensemble based B-matrix can provide better skill than other experiments in this
study.

Keywords: Model forecast error, covariance error matrix, B-matrix, variational assimilation,
WRF-ARW, WRFDA.
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