Khai thac va cai tién mé hinh chinh ap
mot tang du bao dudng di ciia bédo
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Cuc Dy bao KTTV
Sau khi nhan duoc mot so dd dy bdo dudng di cia bao bang mo hinh chinh 4p mot tang dudi
dang chuong trinh may tinh chua hoan chinh, khong c6 so do Iy thuyét va két qua thit nghiém, T6 s6
{ri da tién hanh khoi phuc lai c6 s Iy thuy€t, hi¢u chinh lai chuong trinh, danh gia két qua thi
nghiém va cai tién n6. Trong bai nay, ching (01 trinh bay co s0 Iy thuyét ciing nhu két qua du béo
{rude va sau khi cai tién mo hinh. Hién nay mo hinh da duoc dua vao dy bdo thi nghiém nghiép vu
theo phuong an céi tién tai Cyc Dy bdo KTTV mdi khi c6 bao hoat dong trén bin dong.

' 1. CAC PHUONG TRINH CO BAN

1.1 Phuong trinh xody

Trong mo hinh nay tu tudng quan trong bao trim toan bo la xac dinh trudng ham dong trén
muc trung binh va dy bdo n6. Cho nén mo hinh dugc xay dyng dya trén phuong trinh xody chinh ép,
ap dung cho myc 500 mPa. Phuong trinh 6 dang sau:
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Phuong trinh (1) duoc 4p dung cho muc d6 véi divergence D = 0, ta co:
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Néu ky hicu Qa = Q +1 - do xody tuyét d6i va huu y réng 1 chi phu thudc vao y (vi do) nén
phuong trinh (2) c6 thé viét lai dudi dang: :
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Day la phuong trinh bao toan xody tuyét d6i. Trong phuong trinh nay gia thuy€t solenoit da
duoc sit dung, nghia la ’
01/1 C')ll’
u=-— ; vE —
; %
y - ham dong ;V - 104n tit Laplace
Phuong trinh (2) dudc viét lai dudi dang:

P!
v I, Vi +1) =0 (4)

3 day J(y, V3% + 1) 1a ky hicu ctia Jacobian.

1.2. Cdc didu kién bién ctia mé hinh.

Mo hinh da duoc khai thac va chuyén vé viing c6 kinh o tit 72°E dén 180°E va vi do tif 20°S
dén 44°N, sao cho viing bién Dong nam & trung tam mi¢n tich phan cia phuong trinh (2). O bi¢n
nam tai = 20°S va bién bic ¢ =44°N, cac gia tri ham dong khong doi theo thoi gian (nghia 1a
ay/0t=0).Céc bien tay (A = 72°E) va bien dong (1 = 180°E) thda man dicu ki¢n bien tuan hoan.

1.3. Digu kién ban diu.

D€ xay dung trudng ban dau, s6 li¢u gi6 cla cic tram cao khong da dugc phan tich vao cac
diém nat mang 1u6i theo phuong phdp hi¢u chinh lién ti€p. Trudong ham dong ban dau dugc tinh
theo phuong trinh

Vi =Q )

Phuong trinh (5) duoc giai theo phuong phap lap Lipman. Truong ham dong gan dang dau
tién Yo duoc tinh nhy sau: gid sit tai méi vi do i ta tinh dugc thanh phan 8¢ do gi6 trung binh uj,
nhu vay:

()%i R
= - (©)
dy

1/'0. truong ham dong gan dung dau tién trung binh 0 vi o i.

Nhu vay, véi ditu ki¢én ban dau z/'o. = 20 s = ( thi tryong ll’o cho tdt ca vi do dtu tinh duoc.
Phuong trinh (5) duoc gidi voi dicu kicn bién nhu sau:

Tai o= 20°Svap = 44°N thiy = woi (i = 20°S hoac i = 44°N tyong ing). Con tai A=72°E
va A = 180°E thoa man dieu kién bién tuan hoan.

2. CAC PHUONG TRINH SAI PHAN

2.1. Sai phdn theo khong gian.

Cac cong thic sai phan-theo kh(‘)nt, gian d&u ¢6 do chinh xdc bac ¢ (d- budc mang ludi). Néu
S 1a mot yéu 16 nao do thi:

9So S$1-S3 (7)
Jx - 2d .
080 S2-84

DY

Si - gia tri ham S 6 di€m thit i
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Hinh 1. Phan b6 cdc diém nit mang udi

Vi foan 1 Laplace V7ta ¢o:
Sy +S2+ 53+ Si-4S0

VZS ,l = 5]
(V73 sd”
(VZS) 5 S5+ Se + S7+ Sg + 450
0 _—
2d2
(V3S)o = 2(V%8)’ + (V38)o* ] /3 ' (8)

Sai phan toan tif Jactobian
9S 9H aS IH

JGHYy= —— - ——
Jx dy dy 0x

Theo cong thitc cia Arakawa [ 2]ta c6:

y 1 +4

J (S, H) = ‘;(.] + Jx+ + J+x) (9)

o) day: ‘

= o [ (S1-S3) (H2-Ha)- (S2-S1)(Hi-H3) I3
1

Jyo = _1-(]7[ S1(Hs - Hs) - S3(He - H7) - S2(Hs - Ho) + S4 (Hs - H7);
1

Jux = —il'z" [ Ss (Hz2-Hi) - S7(H3-Ha) + Se(H3 - H2) - Ss(H4 - H)]
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2.2. Sai phdn theo thoi gian

Gia W 10)
lastq= —

9=~ ,, (
thi phuong trinh (4) dugc viét lai dudi dang V°q = Fj; an

O day Fij 1a ham sai phan ctia v€ phai. A
Néu toén tif laplace ‘qu dugc thay bang 104n (I sai phan:

(qu)ijz —-:iz(qi-l,j + Qi+1j + Gij-1 + Gij+l - 49i5)

thi phuong trinh (11) c6 dang: _

Gi- 1j + Gi +1j + Qij-1 + qij+1 - 4qij = fij (12)

Odayfij = d? Fij.

Phuong trinh (12) duoc giai theo phuong phap gian du Lifmman cho (M - 2) (N - 2) diém vdi
ditu kién

qij=qil =qMj =qiN=0.(i=123. M;j=1,2,3..N)

Sau khi tim duoc qjj, gid tri y tinh dudc 6 thoi di€m t +A ts€ 1 :

Y(t + At = (1 - At) + 2414 (1) (13)
t- budc thoi gian tich phan.

3. TINH TOC DO DICH CHUYEN CUA BAO

3.1. Plutong dén trudc khi cdi tién

Téc do dich chuyén cia bao dugc tinh sau mdi budc tich phan theo thdi gian At. Toc do duoe
tinh 12 16c do trung binh tinh thco ham dong & 6 x 6 diém xung quanh vi tri tam bio. Con (6¢ do
chuyén dong cia bao dugc tinh theo cOng thic sau :

ug =kug + At + (1-K)uy, ' (14)

viB = kvi + At + (1—k)V(,

0 day k - h¢ s6 thyc nghiem, ug + A t - t6¢ do tinh 6 thoi di€m t + At, w 6 thoi diém .

3.2. Phutong dén sau khi cdi tién ,

Mo hinh nham tng dung cho viéc phan tich va dd bao céc qua trinh qui mo 16n nén cac xody
baio da duoc 12 di nhidu va trong mo hinh n6 chi thé hién 1a mot xody yéu. Do vay, t6c do di chuyén
ctia bio sé 1a t6¢ do tinh dudc tif trudng dy bdo. Mat khac, khi phan tich cac k€t qua thu duoc ti
phuong an trén ching 16i nhan thdy dy bdo hudng di chuyén céa bao khd trang vdi hudng thuc (¢,
song mo-dun t6¢ do thudng 16n hon thuc &, Dong thoi d€ tan dung nhitng thong tin mdi nhat ve bao
[1] ching toi gia thiét tdc do di chuyén ciia bao 1a 16 hop tuyén tinh cda 8¢ d0 dich chuyCn ban dau
(uo, Voy va t6¢ do tic thoi tai thoi diém t + At dugc tinh theo cong thiic trung binh trong mién 6x 6
diém xung quanh vi tri tam bao (ur + At, ve + At).

Nghia la: ,

uch = kug + (1 - k) ur +At < ’ (15)

veb = kvo + (1 - k) vi+ At

~ Khi tinh t6c do uo, Vo ban dau ching ta c6 thé tan dung nhiing thong tin qua khi (12h trudc)

va cdc thong tin méi v& bao tai thoi diém lam dy bdo.
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3.3. Két qud dy bdo thit nghiém

Mo hinh trén da duoc tinh thit nghi¢m kiém tra cho cdc con bao hoat dong trén bién Dong
nam 1989. Mang ludi tich phan gdm 33 x 55 diém kéo dai tu 72°E dén 180°E va tir 20°S dén 44°N.
Budc mang ludid = Ax = Ay =2° '

Bang 1 - K&t qua dy béo theo phuong an 1

Handybdo | SGconbdo | SO truong AR Ao AV
() hop (km) (d0) (km/h)
12 6 15 201,30 -14,38 7,48
24 6 15 415,09 -3,11 8,31
36 6 15 592,48 -5,19 10,05
48 6 15 748,28 -11,23 -25,88
| Bang 2 - K&t qua du bao theo phuong 4n 2
Handubdo| Socon S6 trudng AR Aa AV
® béo hop  (km) (d0) (kvh)
12 6 15 56,60 1,28 -1,22
24 6 .15 148,71 -0,66 0,01
36 6 15§ 232,00 1,57 1,09
48 6 15 346,20 -2,44 -5,63
Bang 3 - Két qua dy bao nghi¢p vu mia bao 1989
Handybdo | SGconbdo | S6tnidng AR. ha AV
) hop (k) (90) (km/h)
12 9 26 49,01 1,21 -0,58
24 9 24 137,70 1,04, -0,92
36 9 19 235,85 3,09 -0,87
48 9 14 341,22 -2,60 -4,40

0 day AR - sai s6 khodng cach
Aa - sai s6 v& hudng di chuyén

AV - sai s6 vé van t6c.
Va budc thoi gian At =

15 ph. Truong gi6 u,v duoc phan tich khdch quan vao cic diém nit

mang lu6i theo phuong phap hi¢u chinh li¢n ti€p tit mang ludi quan tréc cao khong. Do vay, tai
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ving it s6 li€u (trén bién va viing xich dao) k€t qua phan tich kho c6 thé danh gia duoc. Chinh vi vay
két qua dy bao c6 thé bi anh hudng nhitu ma chiing 10i chua c6 ditu kién d€ xac dinh.

Két qua du bao theo phuong 4n 1 va 2 cho 6 bang 1 va 2. Qua hai bang d6 ta thdy néu sif
dung phuong 4n 1 thi k€t qua khong thda man yeu ciu cia cong téc dy bao nghiép vu. Phuong én 2
cho két qua t6t hon va 6n dinh hon. Theo phuong 4n 2 ching 16i da dy bao cho cic con bao di
chuyén trén bién Dong mua bag 1989 trong ché do nghiép vu. K&t qua cho & bang 3. Qua theo dbi
va danh gia két qua dy bdo chang t6i nhan thdy do chinh xdc ciia mo hinh phu thudc rdt nhiéu vao
truong phan tich ban dauy, vi tri tam bao ban dau ciing nhu cac tham s6 can thiét d€ tinh t6¢ do dich
chuyé€n ban dau clia bao. Do vay, cong tac du bao nghiép vu doi hoi cic ky su chuyén trach phai chi
trong d€n phan tich va chinh Iy trudng gi6 ban dau. Day ciing 1a mot van dé phitc tap d6i voi ving vi
do thdp va it tram quan tric nhu vang bién nudc ta. Mat khac, vi tri ban dau cia bao ciing nhu
nhiing tham s6 vé t6¢ do di chuy€n ban dau ciing can dugc quan tam dac biét, néu khong, bio trong
mo hinh s€ di chuyén theo hoan luu khong gan bao va gay ra sai s6 16n.

4. KET LUAN

Trén day ching t0i da trinh bay cach khai thac mot mo hinh khach quan dy bao sy di chuyén
clia bao. V4i mot s6 cai tién ban dau két qua dy bdo da kha quan hon. D6 1a nhiing budc thit
nghiém dau tién d€ dat co sO nghién citu va cai ti€n theo phuong hudng sau:

- Hoan thi¢n mo hinh dy bao )

- Hoan thi¢n so do phan tich khich quan truong gié ban dau, gia tang cac thong tin vé gio i
céac trdong phan tich theo dnh may v¢ tinh va céc phan tich caa nudc ngoai.

- Cai ti€n so d0 tinh 13c d0 di chuyén cia bio.

Sau mot thoi gian dai bi gidn doan do digu kién ky thuat, dén nay cdc phuong phap dy bao s6
tri moi bat dau dugc khoi phuc lai. Day 1a mot linh vyc rdt phiic tap, kho khan cia thé gidi, song n6
tao ra mOt tién d& 4p dung cac ti€n bo khoa hoc trong linh vuc dinh luong hoa cac dy bao. Mat
khéc, bd mon dy bdo s6 tri con tao co sd dé ty cai ti€n va phat trién. Do vay, viéc dau o phat trién
" va ing dung cdc phuong phdp nay la can thi€t. N6 can dugc 16 chitc lai thanh cdc d¢ tai thiét thuc
tao kha nang lién k€t cac luc luong khoa hoc 6 nhiu bo phan khac nhau dé thyc hi¢n ¢6 hicu qua
hon. Song cho dén nay 6 Cuc Dy bdao KTTV cac d& tai trong linh vyc nay chua dugc hinh thanh
hodc ¢6 dugc hinh thanh thi chua dudc quan tam ding mic ngoai mot s6 gio tinh trén may han ché.
Mat khéc, can moé rong quan hé trao déi vdi cac nudc trong khu vie ciing nhu vii cac trung tam dy
bdo trén thé giéi d€ trao doi kinh nghiém va c6 thé du nhap, hoan thién cac mo hinh dy béo cho phi
hop véi diéu kién cia khu vyc viing vi do thdp noi chung va vang Viét Nam noi riéng,
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