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N &u khong ¢ su cdn bdng giita trudng gidé va truong khdi ligng ban ddu
trong.mé hinh du bdo (dugc xay dung trén hé phitong trinh-nguyén thily) thi sé xudt
hién nhitng dao djng gid c6 tdn sé cao. Nhiing dao dong nay dugc tao ra bdi nhiing
séng trong trudong qudn tinh cé bién g rdt Ion khéng tén tai trong khi quyén. Muc
dich chinh ciia phwong phdp ban dau héa la logi b3 hodc lam gidm nhitng nhiéu
dong nay bang cdch higu chinh cdc trudong phdn tich. Bai bdo nay trinh bay viéc dp
dung so dé loc s& (Digital Filter Initialization-DFI) dé ban dau héa sé' liéu cho mé
hinh HRM (dang chay nghiép vu véi so db cdc thanh phdn chinh phi tuyén
(Nonlinear Model Initialization - NMI) tai Trung tdm Dy bdo KTTV Trung wong).
Cdc thit nghiém dugc tién hanh trong 6 thdng (tit thang VII dén thdng XII ndm

2004). K&t qua ddnh gid véi lugng mua dige dy bdo tiv mé hinh cho thdy so do DFI
cho két qua t6t hom NMI doi voi cdc ngudng mua tit 20 dén 50mm.

1. Mt so kién thife vé xit Iy tin higu s&’
a. Tin hiéu va hé thong xit Iy tin higu sé

Loc s8 trong cdc md hinh khi tugng
thuc chét 1a thuc hién mot bd loc thong
thap trén cdc bi€n dy bdo di dugc rdi
rac hod theo thdi gian. Ly thuyé&t nén
tang trong viéc thuc hién mdt bd loc bat
ky lién quan dén 1y thuy&t vé xtt 1y tin
hiéu bao gdm c2 tin hiéu tuong ty va tin
hiéu s6. Cdc mo hinh khi tugng déu 1a

cdc mo hinh sai phan rdi rac cic yéu to

khi tugng trong khong gian va theo thai
gian cho nén & day chiing t6i chi trinh
bay vé 1y thuy&t x& 1y tin hiéu s6.
Trudc hét, tin hi€u dugc dinh nghia
12 dang biéu dién vat Iy cda théng tin.
Thong tin 12 mdt khai ni€m tritu tugng
mo.- t4 tri thifc cla corn ngudi. Trong
cudc séng hang ngay, con ngudi hanh
ddng va nhén thdc theo nhitng thdéng tin
tr bén ngoﬁi dua lai. Lugng thong tin
~dugc thé hién qua céc tin higu vat ly.

Théng thudng, tin hi€u dwa lai cho con
ngudi la cdc tin hiéu tuong ty tic 1a cdc
tin hiéu lién tue cd vé khong gian, thdi

gian va gid tri. Tuy nhién, cling vdi sy

xudt hién cia mdy tinh, mdt dang tin
hiéu khdc dang ngay cang trd nén quan
trong: tin hiéu 0. P6 a tin hiéu rdi rac
hod trong khong glan thdi gian cling
nhu vé gid tri.-

Dé phu hop véi bai todn khi tugng,

ta s& chi gid dinh tin hiéu rdi rac hod -

theo thdi gian. Xét tin hiu x(t) lién tuc,
ta sé roi rac tin hiéu theo thdi gian dudi
dang chubi x(n) vdi n nguyén. Vi du:

néu coi x 12 nhiét do thi ta s& ¢6 mdt

chudi s6 liéu nhiét d6 dudc rdi rac hod
theo thdi gian (chinh 12 nhiét dd tai cac
budc thoi gian lién ti€p trong mo hinh).
Mot hé théng Xt 1y tin hiéu tudng tu s&
bi&n ddi tin hiéu x(t) thanh y(t). Khi x(t)
da dudc roirac hod ta c6 hé thong xit 1y
tin hiéu s6 T bién ddi x(n) thanh y(n).

Tap chi Khi tugng Thuy vdn ﬂmng 4/2006




'NGHIEN CUU & TRAO POI

—» T —
x(n) y(n)

‘Hinh 1. Hé théng xit 1y tin hiéu s&

D&i v6i bai todn khi tuigng, hé théng
xt 1y tin hiéu s& & d4y chinh 12 b6 loc.
Thong thudng, d€ don gidn ngudi ta
thudng chi xét cdc hé thong tuyén tinh.

4o

k==

Tit T[h(n)] = hy(n) thay n bdng n-k ta
dudce T[h(n-k)] = hy(n-k).

Ma T[h(n-k)] = hy(n) do d6 hy(n-k) =
hy.(n).

Ky hi€u h(n-k) = hy(n-k) thay vao cong
thite (3) ta dudgc:

470

y(n)= Zx(k)h(nwk) =x(n)*h(n) (4)

k=wen .
vd1 h(n) dugc goi la ham ddp ¥ng xung
ca hé thong, con (¥) 1a ky hiéu ciia
todn ti téng chiap. Ham h(n) chi phu
thudc vao hé théng va la dic trung cla
mdi hé théng. Trén quan di€m vat 1y cé
thé xem cdc hé s h(n) nhu 14 céc trong
sd ¢ tdc dung lam tron xdc dinh lai
chudi x(n). Nhu vdy, mdt hé thong xi
Iy tin higu s6 s& dugc xdc dinh hoan
toan bdi ham ddp dng xung cda nd.
Nhiém vu co bdn khi thi€t k&€ mot hé
thong chinh 13 viéc x4c dinh ham ddp
fng xung cua no.

Tin hiéu thudng dudc m6t hé théng
s& x 1y gdm cé tin hiéu 4m thanh va
hinh 4nh. Trong thuc t&, cdc tin hiéu
nay thutng mang trong né nhitng dang .
nhiéu ky sinh khdc nhau. Véi tin hiéu
khi tugng thi ddy chinh 1a nhitng dao
dong phét sinh tr cdc séng chuyén
dong nhanh trong khi quyén bao gém
séng dm va song trong trudng. Do dé,

y(m) =Tx(m)]= D x(k)T]

Tlax;(m)+bx,(n)] = aT[x,(n)] bT[x,(m)] (1)
Biéu di&n chudi x(n) qua ham Dirac
(chi bing 1 khi x=0, con lai 1a gi4 tri 0)

x(n)= i x(k)o(n—k) )

k=—m

rdi tdc dung todn ti¥ T 1én x(n) ta dudc:

o(n—k)]= iﬂ x(k)h, (1) (3)

k==

mdt yéu ciu quan trong thudng dudc
ddt ra cho mot hé théng s6 12 kha ning

khtt nhi€u trong tin hiéu. Khdo sit trong

thuc t€ cho thdy cdc théng tin hitu ich
ndm trong viing tin s6 thap clia tin hiéu
trong khi nhi€u ndm trong viing tan s&
cao. B&i vy, thay vi khdo sdt hé thong

~ 50 trén mién thdi gian ngudi ta thudng

khdo sdt hé théng s6 trén mién tin s6.
Trén quan di€m todn hoc thi diéu nay
tuong duong véi viéc biéu dién tin hiéu
chuy€n tr hé ham co s§ Dirac sang hé
ham co s& Fourier. Tuy nhién, trudc hét
ta s& khdo sit tin hiéu trén mién phic
bdi bi€u dién tin hiéu trén mién tin s6
chi 1a mot trudng hgp riéng ciia tin hidu
trén mién phiic.
b. He théng sé trén mién phiic

Khi khdo sdt trén mién phic ta c6
th€ dé dang thu dugc nhidu tinh chat
quan trong cla hé théng ma sé& rat khé
tim ra khi khdo st trén mién thdi gian.
Phép bi€n d6i qua lai giita mién thdi
gian va mién phifc dugc dinh nghia nhu
sau. Bi€n d6i (ir mién thdi gian sang
mién phic dugc xdc dinh bing phép
bign ddiz.

X(z)= Jix(n)z_" ' (5)

Ni=—m
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véi z 1" mot s6 phitc.'Phép bi€n d6i Z
ngugc c6 dang:

1 N
=— 2)z"dz 6
x() 2m(ch( ) )

vdiila don vido, Cla chu trinh kin trén
mit phing phifc.

Phép bi€n ddi Z c6 mdt sd tinh chat
sau: '

- Tuyén tinh: X(z) = aX,(z) + bX5(2)
v6i x(n) = ax,(n) + bxy(n)

- Tré: Y(z) = z¥X(z) v6i y(n) = x(n-
k)

-Pio: Y(z) = X(1/z) v6i y(n) = x(-n)

- Téng chip: Y(z) = X(2)H(z) véi
y(n) = x(n)*h(n)

Bay gid ta xét hai dang hién ctia hé
thdng xit 1y tuyén tinh:

Hé khéng dé quy:

y(n) = byx(n) + ... + byx(n-M)  (7)
Ap dung phép bi€n déi Z sit dung tinh
chat tuyén tinh va tré ta dugc

Y(z) = b0X(2) + ... + byzMX(z) (8)
Tir tinh chit cla tdng chip Y(z) =
X(z)H(z) ta thu dudc:

H(z) = b, + ... +byzM 9)

‘Hé th6ng ¢6 ham ddp Ung xung nhu
trén dudc goi 12 hé thdng c6 ddp ting
xung hitu han (Finite Impulse Response
- FIR). P& thu dudc haim ddp tng xung
h(n) ta chi cAn thyc hién phép bién ddi
Z ngugc.

byx(n-M)
Ciing 4p dung phep bién dbi Z st
dung'tinh chit tuy€n tinh va tré ta dugc:
a,Y(2) + .. + agzNY(2) = byX(2) + ..
+ by zMX(z) (1)
Tir tinh chat cta tdng chip Y(z)
—X())H(!) ta thu dugc:
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Z‘-’s‘ (2
hono do ta da chia t¥ s6 cho mau s va
thu dugec mot chudi v han. Hé thong
c6 ham ddp ng xung nhu trén dudc goi
la.hé thong cé ddp ung xung vo han
(Infinite Impulse Response - IIR).

H(z)=

“Tudng ty nhut trén dé thu dugc ham ddp

tthg xung h(n) ta chi cin thytc hién phep
bién ddi Z ngudc. Bay gid ta'sé chuyen
sang khdo st tin-hiéu trén mién tan 6.
c. Hé thong s6 trén mién tin s

~Bién ddi tin hiéu gitta mién thdi gian
vd mién tAn sd.dudc thuc hién théng
qua phép bi€n déi Fourier. Dudi day, ta
s& thi'y phép bi€n ddi Fourier thutc chat
12 mot trudng hgp riéng clia phép bién
déi Z. Tuy nhién, phép bién ddi Fourier
riéng lai cho phép ta khdo sat tin hiéu
trén mién tdn s6 va ta tich ra xét riéng
trong: mdt phin khéng tmng v{i phep
bién d6i Z.

Phép bi&n ddi Fouuer

e

)f’(@m) — Z X(n)e—:&r

==

(13)

v6iila don vi 40,0 tan sO sd khong ¢
thit nguyén. Ta c6 phép bién di Fourier
ngugc:

x(n)= (e’ﬁ)e'mdé’

MI"‘
gt.___,-*

(14)

Tin s6 s6 lién hé véi tin so goc thuc

qua cong thiic = @At ufong ty nhu
n trong cdc cong thic rén 12 mot dai
lugng khong thit nguyén can dudc hiéu
1a nt trong d6 t 1a khodng thdi gian gilta
hai tin hiéu lién ti€p.

Tir (5) va (13) d& dang nhén thdy
phép bién déi Fourier la tl‘U’drlg hcip
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riéng cia phep blen 601 Z véi z = ee

Bdi thé, moi tinh chit ctia phép bi€n
doi Z déu dp dung dudc vdi phép bién
ddi Fourier. Dudi day ta chi néu 1én cic
tinh chat riéng cta phép bién ddi
Fourier.

Mot s6 tinh cha’t clia phép bién d6i
Fourier:

- Tuan hoan: tin hiéu trén mién tan s& tuin
hoan véi chu k¥ 2. Sau nay, khi khao st tin
hiéu trén mién tin s ta chi cin xét tin hidu
trong khodng [0,2,1] hoidc [— T, 7:] . Khi
khio sat trén khoing [- 7, 7] d& thdy tin
6 thyc 16n nha't ¢S thé bi€u dién 1a

f=1/2Ar ttong ¥ng vdi chu ky nhé

nhdt T = 2t. Piéu ndy hoan toin dé& hiéu
do tin hiéu ctia ta 1a tin hiéu s&, khong
lién tuc.

-.Chdn, 1é: bién do6 tin hiéu 1a ham
chén (do1 xing qua Oy), pha tin hiéu la
ham 1€ (d&i xiing qua gdc toa do). Bi€u

1

2

h(n)—— _[H(e“g ) do =

Thyc &, khi st dung b6 loc thong
thap Iy tudng ta chi cé thé nhan va 14y
t8ng véi mdt s hitu han h(n) do dé
cong thitc v6i tdng vé han (4) chuyén
thanh: -

y(n) = Z\: x(kYh(n—-k)

k=—¥X

(16)

trong dé: N 1a budc thdi gian cit. Dang

gén ding nay cda tdng chdp so vdi (7)

a,

I !t’i!dg_ nir

0!
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dién tin hleu trén mién tan sd dudi dang
X(e"?) = A(0)e" ' ta s& c6 A((6) = A(-0)
va @(0)=-p(-0) Biy gid ta sé xdy
dung bd loc thong thap ly twdng. Bo loc
s& cdt bd hoan toan cdc tin hiéu ¢6 tin
s6 16n hon mét tdn s§ cit ¢ nio doé.
Ham ddp tng tin s6 H (¢'’) ctia bd loc
nay cé dang sau:

A H(O)

oV

-t -0, 0, =

Hinh 2. Pdp ng tin s ciia bd loc
théng thap

Chi y ring & day ta da dp dung tinh
chdn ctia ham bién do véi gid dinh ham
pha bing khong cho nén ham dip tng
tin s§ ding bing ham bién dd va la
ham chdn, d4p dung phép bién ddi
Fourier ngudc ta ¢6 ham ddp ng xung:

Lsm G.n (nz0)

- (n=0) (15)
T

md td mot hé xit Iy s6 khoéng dé quy.
V61 dang ham ddp dng xung & cong
thiic (15) day 1a b loc s6 khong dé quy
thong thdp. Tuy nhién, & dang gin
ding nay tai 14n cdn tan s& cit xuit
hién nhitng dao ddng nhd 1éch so vdi
ham ddp tng tan s6 Iy twéng. Dao dong
nay dugc goi Ia dao dong Gibbs (hinh 3, a).

A g A A e ]
Li
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Hinh 3. Pdp ting tin s0 1y twdng so véi ddp uing tAn s6 trong thyc t& kh1 cit chudi
tai N bing 9 va 49 (a). Pdp tng tAn s6 trude va sau khi loc bing clta s6 Lanczos N
bang 9) so véi ddp Ung tan so ly tudng (b).

Dé loai b dao dong Gibbs, Lanczos
da dé xudt viéc 1am tron ham ddp tng
xung thay cho dang gdy khic khong

lién tuc.
- N Y
H©O)=— [H(6)d0 (17)
-7l N

Viéc nay tuong duong vdi nhin ham
dép tng xung véi hé s6 sau (cita s6
Lanczos)

_sin(nz/ N)
oM =="TN (18)
va ta co
h(n) = w(n)* h(n) (19)

Mot k&t quid minh hoa dudc bi€u
dién trén hinh 3 (b).

2. Ban ddu hod trudng khi tugng bing
loc s6

a. Tao chubi thoi gian
Khi 4p dung loc s8 cho cdc trudng
khi tugng, mdi trudng khi tugng tai mot

diém ludi khoéng gian dugc xem nhu
mot tin higu x. D€ thu dugce chubi tin
hiéu theo thdi gian ngudi ta 1am nhu
sau: -

-Tich phén ti€n md hinh N budc s&
€O Xy, X35 o X

-Tich phan lui md hinh M budc s€ ¢
X 1> Xo25 wr Xope

T d6 ta thu dudc chu(_ii thdi gian véi

N+M+1 phén ti (tinh c4 phan t& x, ban
diu). Sau dé, loc véi bd loc ¢6 ham ddp
ttng xung tuy chon xdc dinh lai x.
Thong thudng, x, niim gita nén ngudi
ta thudng 14y N=M. Chd y ring bai
todn ban ddu hod chi yéu ciu xdc dinh
trudng khi tugng tai thdi diém ban dau,
vi vay, ta khong loc toan bd chudi ma
chi x4c dinh duy nhat gid tri chudi sau
khi loc tai thdi diém t=0.

Thuc hién tich phan ti€n rit don gidn
do md hinh ciing thuc hién tich phan

ti€n. Thuc hién tich phén.lai khé hon -

bdi mot & qué trinh vt 1y 1a bat thuan
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nghlch tac Ia chl [hu’c hlen theo chleu
ti€n cla thdi gian. Bdi vay, khi tich

phan 10i ngudi ta chi thuc hién tich
phédn doan nhi€t, cdc qud trinh phi doan
nhiét dudc bd qua. Gid tri clia nhitng
bi€n khi tugng trén bién dudc cho bing
hiing s trong qud trinh tich phan. Tich
phén ti€n c6 thé thyc hién doan nhiét
hodc phi doan nhiét. Hién tai c6 ba
cdch thuc hién nhu sau:

- Tich phan ti€n doan nhiét N budc,
Iui doan nhiét N buéc xdc dinh 2N+1
phan tif chudi rdi loc xdc dinh x,,.

- Tich phan Idi doan nhiét N budc.
T x-N, tich phén ti€n phi doan nhiét
2N budc, xdc dinh 2N+1 phan tif chudi
roi loc xdc dinh x,,.

- Tich phén lui doan nhiét 2N budc
xdc dinh 2N+1 phéan t& chudi rdi loc
xdc dinh xy. TU x_y tich phdn ti€n phi
doan nhiét 2N budc, xdc dinh 2N+1
phan tlf chudi rdi loc xdc dinh x,,.

v erairanannas O ............... B
®
.ﬂ oooooooooooooooo
a @®: o
(=)
ﬁ--|o-|o-.tltlé.;;---o---o----olﬁvh :
(]

Hinh 4. Ba phudng phdp loc xdc dinh
trudng ban diu (hinh tron tring: chua
loc, hinh tron den: loc, miii tén nét dit
- tich phéin doan nhiét, mii tén nét lién-
tich phédn phi doan nhiét).

b. Cdc bé loc tao triiong bau d‘au

Bo loc thong dung nhit 1a bd loc
khong dé quy (15) nhu da trinh I:ny o}
phin.1. DPay 12 bd loc ly twdng da cit bd
cde gid i cda ham ddp @ng xung I6n
hon N. Khi thyc hién, c6 thé diing cita
s0 Lanczos d€ ham ddp ting tan s6 lién

tuc hdn SO vdi d’lp {ng tan s& [y tuéng.
B loc nay (19) ciing dd dugc nhdc dén
& phan 1.

Céc bd loc dé quy da dang hon, do
nhiéu tdc gid khdc nhau dua ra. Nhu da
n6i & phian 1 ddp wng tin s& cia bd loc
dé quy c6 dang phan thitc. P& dua ra
mot bo loc théng thap, nguyén 1y chung
van 12 lya chon dang ham phin thic
nay gin v6i dang ciia bo loc ly twdng.
Du6i day la mét bo loc dé quy don gidn

y(n) — ay(n-1) = x(n) (20) -
trong d6: a 1a tham s6 vdi ddp (ng tan
s

H@) =1/Va’ —2acos0+1 @1

I
)

==
Al !

Hinh 5. Bdp ng tan s& clia bd loc (20)
véi a=2 (a) va by loc Dolph vii N =9
(b).
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Do ham ddp @ng xung gidm dén
(hinh 5, a) nén khdc véi bo loc 1y tudng,
bd loc dé quy khong cit bd hoan toan
cdc tin s6 cao ma chi gidm bdt tdc dong

ctia nhitng thanh phin tin hi€u ¢6 tan s&

cao bing cdch gidm din bién do ctia
cdc thanh phdn nay.

Hién tai, cdc trung tam du bdo Ién
trén thé gidi dang hudng dén st dung
bo loc i wu. BO loc nay duge xdy dung
dya trén 1y thuyét ludn phién
Chebyshev cic tiéu hod sai s8 cuc dai
trong ddi thong va dai chin. Ly thuyét
todn hoc cho bd loc nay kha phitc tap
(st dung hé phuong trinh phi tuy&n
phitc) nén ching téi s& khéng néu &
day. Giai thudt dugc dua ra d€ xdc dinh
ham ddp ng xung cling rt phic tap.
Vi viy, ¢ diy ching toi chi dua ra bd
loc don gidn nhat trong cdc bd loc t0i
uu 12 bo loc Dolph. Bo loc nay sit dung
da thiic Chebyshev xdc dinh ddp ting
tAn s6.

cos(ncos™ x) x|
T,(x)= o (22)
cosh(rcosh™ x) |x[>1
Ham ddp tng tin s& ¢6 dang:
T, (x
H(Q) — IN (10) (23)
T,y (x, c0s(8/2)

v§i X, lién hé v6i tan s8 cdt ¢ qua cong
thitc:
‘x,cos(6,/2)=1 (24)

va N 1a s budc tich phin ti€n hodc lui
dd néi & trén. Dang ddp ng tin s6 cla
bd loc Dolph véi N = 9 dudc cho trén
hinh 5 (b).

Mot bo loc khdc cling dang dugc
nghién cttu trién khai 1a bd loc Padé.
Piém dic biét ctia bd loc ndy & chd tdc
Gm khong xét ham dap u’ng xung tren
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mién tdn s6 ma xét trén mién phiic Z.

Cdc nghién cttu bd loc ndy hita hen sé

dem lai nhiéu k&t qud (6t trong tudng

lai.

c. Hiéu ndng ciia loc 56 _
Dudi diy 1a tdng két cdc wu diém

ctia loc sO so véi cdc phudng phdp ban

- dau hod khdc dic biét 1a phuong phip

ban diu hod cédc thanh phin chinh phi
tuy&n (NMI):

- Khéong cin tinh todn hay lvu trit cdc
thinh phan chinh.

. - Khéng cdn tich biét cdc thanh
phin thing ddng.

- Hoan toan tudng thich vdi tinh rdi
rac ctia mo hinh.

- Ap dung cho moi loai Iudi trén moi
mién.

- Khong ¢6 cdc thudt todn 1ip c6 thé
khong hoi t.

- D& thuc hién va bdo tri.

- Ap dung cho moi bi€n dy bdo ctia
md hinh.

- Ap dung dugc cho ¢ cdc md hinh
phi thuy tinh.

- Kinh t& va hiéu qud khi dua vao
rang budc trong 4DVAR.

So sdnh giita k&t qua dy bdo dd bién
thién dp suit muc bién theo thdi gian
du bdo trong 3 trudng hdp khong ban
diu hod (NOI), ban diu hod theo
phuong phdp NMI va ban dau hod bang

loc s6 DFI dugc cho trén hinh 8. K&t

qua nay dugc ldy lai theo Lynch va
Huang, 1992 [6] khi ¢ng dung loc s

‘vio ban didu hod cho md hinh’

HIRLAM. D& thay ring, loc s da loc
rit t5t nhidu trong trudng ban diu. Két
qud do loc s6 dem lai t3t hon so véi
phudng ph'ip NMI
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(hPa/3hr)

trén ludi xen C va hé toa dd lai
chay nghiép vu trén hé mdy tinh
song song hi€u ning cao tai Trung
taim Dy bdo KTTV Trung uong.
M hinh duge mo td diy di trong
cdc tai liéu [1], [2], [3]... So dd
ban diu hod cdc thanh phin chinh
. phi tuyén (NMI) hién dang sit
; dung trong nghiép vu duge md ta
chi ti€t trong chuong I clia cong

Thoi gian (gio)

Hinh 6. Do bi€n thién dp suit muc
bi€n theo. thdi gian dy bdo trong ba
irudng hop: khéng ban diu hod NOI,
ban ddu hod theo phuong phip NMI va
ban diu hod biing loc s& DFI
3. Ban dAu héa biing loc s6 cho mé
hinh HRM

Trong phin du6i day, cdc k&t qui du
bdo tif md hinh HRM véi trudng ban
ddu dugc ban ddu héa theo phuong
phdp loc s& DFI sé dugc trinh bay. So
sanh cdc k&t qud ndy véi cdc két qua
dyu bdo khi thuc hién ban diu héa theo
phuong phdp cli NMI sé cho ta mot
ddnh'gid vé hiéu ning ctia loc s& khi stt
dung cho mé hinh HRM. Gid tri dugc
chon ddi véi tin s6 cit twong tng véi

chu ky 7. = 6h. Gid tri ndy dugc chon .

trén cd sd thit nghiém véi md hinh
chinh dp (Lynch 1990, [5]). Néu st
dung chu k¥ 1a 3h, ta cling nhian dugc
k&t qud tuong tu. Song néu st dung chu
ky 12 12h lai din dén su tit din cda
nhitng séng khi tugng théng thudng.
Thdi gian tich phén ti€n ciing nhu 1di 12
3h.

a. Mo hinh HRM

HRM 12 m6 hinh gébm cdc phuing
trinh nguyén thuy cho khu vy han ché,
st dungj s0 do sai phin hitu han bic hai

trinh [1]. Pdc gid quan tam c6 thé
tham khdo trong cdc (ai liéu ndy.
M hinh toan cAiu GME ctia CHLB Bifc
(stf dung phuong phdp loc sO trong ban
ddu hod trudng phin tich) cung cip
trudng ban diu v bién cho md hinh
HRM [7]. D€ thdng nhit trong viéc ban
dau hod ctia cd hai mé hinh GME va
HRM, cdc tdc gid da thit nghiém dp
dung sd dd loc s6 DFI cho md hinh
HRM. Sg dé dudc thit nghiém cho s6
liéu 00Z trong 6 thdng (tr thing VII
dén thing X11/2004). G day, tic gid chi
trich din dic diém tinh hinh thdi tiét
trong thang VII (thdng c6 dgt mua tir 19
dén 24/VI véi téng Iugng mua va cudng
dd I6n nhat trong nim tai Bic Bd) va
thang XI (dgt mua tir 23 dén 28/XI véi
téng Iugng mua va cudng do 16n nhat
trong ndm tai Trung B9). '
b. Dién bi¢n thoi tiét trong thing
V2004

Trong thidng VII ¢6 ba dgt mua, tip
trung chti y€u vao nita thing sau va tai
ciac khu vuc B{ic_' Bo, Bic Trung B9.
Lugng mua phdé bi€n tr 100 dén
300mm. C6 mdt s6 noi mua to nhu Hai
Duong (461mm), Poéng Xuyén (Hai
Phong): 532mm. Hinh th€ synép ctia
giai doan tit 19 dén 24 dic trung bdi
hoat déng cta lElI'lh thap co truc theo

Tap chi Khi tzto‘ng T huy vin thing 4/2006




hu’dng Tay Bic - Pong Nam d ting
thap, k&t hgp v6i rinh thip trén cao
nén viing nui va dong bic Bic Bo c6
mua rao va doéng. K& tir sau ngay 19,
rinh 4p thdp manh déan 1&n, dp cao cin
nhiét d6i ¢6 xu huéng 1an vé phia ty.
Ngay 20 d&n 21: rdnh dp thdp cé truc
tiy bic déng nam vt qua Bic Bo két
hop v6i hoi tu manh cla déi gié dong
pam ton tai tf mat dat lén 5.000m, dp
cao cin nhiét d6i vin ti€p tuc 14n dan
vé phia tdy. T6i ngay 23: ddi hdi tu
nhiét déi (ITCZ) dich dan vé Bic
Trung B6.
c. Dibn bién thoi tiét trong thdng
X1/2004

Theo quy ludt hang ndm, khu vyc t
Thira Thién - Hué dén Khdnh Hoa
thudng ¢é nhitng dgt muta cé cudng dd
va tdng lugng mua 16n nhdt so véi cdc
ving khdc trén cd nudc, cang vé cudi
mila mua, trén khu vyc nay cdc dgt mua
cang 16n va di doi hon, di€n hinh 12 dot
mua tir 23 dén 28/XI trén khu vuc tir Ha
Tinh d&€n Khdnh Hoa, do 4nh hudng k&t
hop ctia khéng khi lanh va héi tu gié
clia ria tdy bic con bdo s 4, gay ra dgt
mua 16n dién rong véi téng lugng mua
phd bign tr 300 d€n 500mm, riéng
Thira Thién - Hu€ tir 900 dé€n 1.200mm,
mot s6 ndi 16n hon nhu: Hu€ (tram khi
trong) 1.257mm; Nam Pong (tram thuy
vin) 1.265mm, Nam DPo6ng (tram khi
tugng) 1.415mm.

d. Két qua du bdo
Du bao chinh xdc mua phu thudc chi
y&u vao dy bdo chinh xdc chuyén dong
khi quyén va lugng dm. Nhu vdy, du
bdo tot mua trén mdt viing 16n ¢é nghi
khéc. Vi th€ ma nhiéu trung tAm dy bdo
16n st dung k§ ndng dy bdo dinh lugng
mua (QDF) 1am s& do tiéu biéu cla khd
nang mé hinh [4]. Bao cao cuncr su

Tap chi Khi tu’o‘ng Thuy vin t]zang 4/2006
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dl._lng cdc Cl"ll s& thong ké thu’dng du’c_fc
dung dé ddnh gia chat lugng clia md
hinh [8]. Duéi ddy 12 mdt s& dinh nghia
clia cédc chi s6 du bdo théng dung:

Cac ki hiéu:

_ A: 58 trudng hop dy bdo ddng (cho

cdc hién tugng c6 xdy ra).

- B: 88 trudng hop du bio khéng.

- C: s8 trudng hop du bdo sét.

- D: s8 trudng hgp dy bdo ding (cho
cdc hién tugng khong xay ra).

- E: du bdo ding ngiu nhién,
E=(A+B)(A+C)/N.

- N: t8ng s6 trudng hop (bing tdng

cia A, B, C, D).
FB (Frequency Bias Index): chi s0 ddnh
gid tn s6 du bdo, 0< FB<w.

A+ B (25)
A+C
TS (Threat Score): chi s6 ddnh gi4 téng
thé dy bdo xudt hién hién tugng c6 tinh
dén du bdo khéng va du bdo sdt,
0<TS<I-

FB=

A
“3TBicC @9)
ETS (Equitable Threat Score): tudng
tu nhu chi s6 TS nhung loai bd dy bdo
ding do ngdu nhién:-1/3< ETS <1 .

A-E

ETS=————
A+B+C-E 27

POD (Probability of Detection): Xdc
suat phat hién hién tugng: 0 < POD <1 .
A

POD = —— 28
A+C (28)

FAR (False Alarm Ratio): Ty 1€ cdnh
bdo sai: 0< FAR <1.
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FAR =

B (29)
A+B

Cdc tdc gid da thit nghiém 4p dung
loc s6 DFI cho so dd ban ddu hod ciia
md hinh HRM dd phin gidi ngang
14km, phan gidi thing difng 31 muc (ki
hi€u H14_DFI) cho 6 thdng cudi nim
2004, chia lam hai giai doan: mia mua
cho khu vyc Bic Bo: thang VII, VIII va
IX (JAS); miia mua cho khu vuc Trung
va Nam B§: thang X, XI va XII (OND).
Sau d6, ti€n hanh ddnh gid k§ ning du
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bao clia ting so do (HRM14 DFI va
md hinh nghiép vu v6i d6 phin gidi
ngang 14km, phan gidi thing ding 31
muc, st dung s6 dd ban diu héa céc
thanh phan chinh phi tuyén NMI, ki
hiéu HRM14) theo cdc chi s8 théng ké
FB, TS, ETS, POD va FAR. Vi két qua
ddnh gid rdt nhi€u nén & diy chi dua ra
minh hoa mét chi s8, dé 1a ETS cho Bic
B va Trung Bo. Két qua dude trinh
bay trong cdc hinh 7 (cho JAS) va hinh
8 (cho OND). ETS cing I6n thi k§ ning
du bdo cang tot va ngugc lai.
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Hinh 7. Dién bi€n theo ngudng clia chi s6 thdng ké ETS cla dy bdo mua 24h
va 48h cia HRM 14, HRM14_DFI, 1ay trung binh cho khu vic Bic Bo (a,b), Trung

Bo (c,d) cho 3 thdng VII, VIII va IX/2004.
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Phan tlch k&t qud cho thay, trong ba
thang mua mua & Bic Bo, sd do loc so
DFI t ra ¢6 k§ ning du bdo tdt hon so
dd NMI 3 cdc nguSng mua Idn
(trén 20mm/24 gid), dic biét cho han
du bdo 24 gid (hinh 7 a). Ngudc lai, tai

Trung B6, so dd nay td ra chiém uu thé

hon cho ba thdng X, XI va XII (hinh 8,
¢). D€ cling ¢6 thém cho nhin xét nay,
tdc gid dd ti€n hanh ddnh gid riéng
thdng VII cho Bic B (c6 ba dot mua
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lcin) va thang XI cho Tlunor Bo (co hal '
dgt mua 1dn). .

K&t qua dugc minh hoa trén hinh 9.
Ta thdy rat r6 12 hé s6 twong quan déu
ting khi han du bdo ting, nhat 1a d6i
v6i khu vire Trung B, tai thoi diém dy
bdo 48 gid, hé s0 tuong quan 1a 0,475

- doéi véi HRMI14 va 0,5 d6i vdi
HRM14_DFI (hinh 9 b).
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Hinh 8. Dién bi&€n theo ngudng clia chi s6 thdng ké ETS clia du bdo mua 24h
va 48h cia HRM14, HRM14_DF], 14y trung binh cho khu vuc Bic B§ (a,b), Trung

Bo (c d) CI’lO 3 thang X XI va XIU’)OO4
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Hinh 9. Hé s6 tudng quan gilta lugng mua quan tric va lugng mua du bdo theo
han du bdo 12, 24, 36 va 48 gi¢ cia HRM14 va HRM14_DFI cho Bic Bo
(VI1/2004, hinh a) va Trung-Bo (X1/2004, hinh b).

Nhin chung cho toan b Viét Nam thé du bdo chinh x4c hon, phit hgp véi
(hinh 10) d6i véi cdc ngudng mua nhd  nhitng khu vyc ¢é dia hinh phitc tap.
(nhd hon 5mm/24 gi®), so dd DFI va  Trong thdi gian tdi, cdc tdc gid s& tién
NMI gin nhv khong c6 sy khdc biét.  hanh thi nghiém @ng dung s do DFI
P&i v4i nguong mua 16n, dic biét1a tf  véi nhiéu trudng hgp, dong thdi dp
20-50mm/24 gidy, s dd DFI thé hiénrd  dung cdc hudng céi ti€n khdc véi muc
tinh vu viét clia minh, cdc nhidu dong  dich ning cao hon nita chat lugng du
c6 tin s6 cao gid da biloaibd,chotaxu  bdo clia md hinh HRM.

EQUITABLE THREAT SCORE EQUITABLE THREAT SCORE
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Hinh 10. Dién bi€n theo ngudng ctia chi s6 thong k& ETS ctia du bdo mua 24
gid ctia HRM14 va HRM14_DF], lay trung binh cho Viét Nam cho 3 thdng VII,
VIII, va IX (hinh a), va 3 thdng X, XI, X11/2004 (hinh b).
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