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1. Mé dau. L o B T
Dy bdo bdo 1a mét trong nhiing bai todn 160 vA phiic tap; bao gém nhiéu khia.
canh khdc nhau. Trong du bio thoi tiét ngudi ta quan tam trude hét dén vide dy bdo
qui dao (dudng di) bio va cu(‘mg d9 bao. Cho dén nay di c¢6 nhi€u mo hinh s6 ¢6 thé
gidi quyét duge nhtmg van dé nay. Trong s6 d6, cdc mo hinh chinh &p du'bio qui dao
bio 12 mot cdch ti€p can khong qud phitc tap nhung ¢6 the cho két qué du bdo kha
quan [7]. Cdc mo hinh nay dua trén quan diém truyén théng 13 bio chuyén dong theo
dong dan 6ucmg (steermg flow). Qui dao bdo duge dir bdo bing cédch tich phcui
phuorng trinh xody chinh 4p khi sir dung sén phiam phan tich va du bdo ctia mo hinh
toan cdu {am diéu kién ban dau va diéu kién bién phu thu¢c thoi gian. Tuy nhién, do
sy thua thét cua s6 lidu quan tric trén céc vung bién, dai duong nhiét ddi, noi bao
thutng hinh thanh, phdt trién va di chuyén, va do chinh cdu tric todn iy cung nhu sy
han ch€ vé d9 phan gidi ctia cdc mo hinh toin cdu nén cic truorng phan tich va du bao
toan ciu thuding khong thé bidu dién 16t vi tri va cu tric clia bdo. Bai vay, dé dy bdo
qui dao bdo bing cdc mo hinh chinh dp trude hét cln phai tao trudng ban ddu sao cho
mo td mot cdch chinh xde vi trf v cu tric clia xody bo. Vige xay dung truo‘ng ban

ddu nhu vay cho mo hinh du bdo dugc goi 13 qué trinh ban dau ho4.

Ban dau hod 1a qud trinh phan tich x4c dinh lai cdc thanh phcm g;o ctia Erucmg
phan tich va dy bdo toan cau, xay dung xody nhan'tao trén co s& nhitng théng tin b
sung tr tap s liéu chi thi bio (TCs-Advisories), foai bd xody ¢ cudng do yéu, sai
[eéch vi trf trong trudng phén tich va thay vao d6 mot xody nhan tao (xody nhin tao chi
duge cai vao cdc trudng phéan tich).

Qué trinh ban dau hod dugc thyc hién theo nguyén tdc: mot trudng F bat ki cé
thé phan tich thanh c4c thanh phin (bing 1): trudng moi trudng F* va thinh phén xody
FY. Thanh phin trLro‘ng mdi truong lai duge phan chia thanh txucmg maoi trudng qui mo
16n F* va trudmg méi trudng qui mé nhd F™. Thanh phan F¥ lai duoc chia thinh
trudmg xoay d6i xting F*® va trudng xody phi d6i xing F**. Thanh phin xody déi Xiing
phan tich F** dugc tron mot cdch hai hoa véi 2 thanh phan d6i xdng gié (bogus) F™ va
phi doi xiing gia B gé nhan duge mot xody nhan tao. Cai xody nhdn tao ndy vao
trudng méi mrdng s& dugc trudng di ban ddu hod{4,7].

Trudng moi trmmg F*, theo 1y thuyét dong din, dugc coi 1a trudng nén ma X0y
bdo duge chi vao va cling chuyén dong Vi vy, viéc xdc dinh trudng nén rat quan
trong. Nhitng nhidu dong trén trudng nén s& gay nén nhiing sai lech déi véi qui dao
bdo du bio, vi vay chiing doi hoi phai dugce loai bd bing cdc thuat todn fam tron. Tuy
nhién, dodi khi viéc loai b cdc nhiu dong nay cling am mat di cdc hinh the thuc (&,
c6 thé din dén sai s6 dy bdo 16n. Xody nhan tao cling 1a mot yéu 18 quan. r;ong anh
hutng tdi qui dao bio du bde. Viéc xay dyng duge mot xody nhan tao ¢é vi trf v ciu
triic phit hop s& gép phan 1am tang d¢ chinh xdc cta qui dao dy bio.

. Vinhiing Iy do d6, trong bai nay s& khdo sat mot s6 trudng hop tao trudng ban
dau va anh hudng cla ching dén qui dao du bdo.
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Bang 1. Cac k¥ hidu st dung

Ky Y nghia

F .- | Trudng ddu vio tr mo hinh todn cdu (trudng phan tich toan ciu)

F* Thinh phin mo6i trudng déng gép trong F

FY Thanh phin xody déng gbp trong F

F= Thanh phan méi trudng ¢6 qui moé 1én hon xody bio

F= Thinh phan moi redng ¢6 qui mo nhd hon hodc bing xody bio

F* Thinh phan xody d6i xting phan tich, séng s6 0 trong phan tich phuong vi

A Thinh phan xody phi d6i xing phén tich, séng s0 1 trong phan tich phuong vi

Fe Thinh phén déi x{mg gid

ERA Thanh phan phi d6i xing gia

F*° | Thanh phan xody d6i xiing d4 két hop gifta FVS va F*

F. | Trudng cusi cing 1am dau vao cho mo hinh du bdo hay trudng da ban dau hod
FM - | Trudmg hiéu chinh

c T6e-d6 trol Guan tric tai tam bio

c® Toc do troi tai thm dong g6p boi thanh phédn F" (ngoai try F*)

M Téc do troi hieu chinh

" 2. Céc trudong hop ban dau hoa

V& nguyén tac, trudng da ban ddu hod F c6 thé duge biéu dién dudi dang:
F() = FEL + FES + (FVS"}' FBS} + [FVA} + [FB,\} + [FM] . (1)

Trong d6 céc ky hiéu duoc chi ra & bang 1, ddu [...] biéu thi 1 thanh phan niy c6 thé
c6 hodc khong, tirc 1a nhilng thanh phén tuy chon trong qué trinh ban ddu hod, ddu
(...) biéu thi céc thanh phén d& duge két hop v6i nhau theo phuong thiic:

o FBS o khir< *
(FVS +FBS) —. s . v fr* rm ,
‘ (1-W)F™ + WF khir,, <r<R |

G day r* =(,8r,, - ban kinh gi6 ti€p tuyén cyc dai, r, - ban kinh gié cuc dai, R - bén
kinh mién phan tich phuong vi [4.7], W ham trong $0, ¢ dang W= exp(l 5%,
vdlsm(r—r YR - r ).

- Nhu vdy, tuy theo timg tinh hung cu thé, cdc thanh phin EYA, F®, F¥ 6 thé
xudt hién hodc khong xuft hién trong (1). Trong muc nay s€ trinh bay mét sO trudng

hop xéc dinh F’ khi xét dén vai trd déng gép clia céc thanh phan nay. Céc thanh phin

trudng moi trudng F* va xody d6i ximg F°, F* |4 nhing thanh phdn quan trong, vi

vay chiing ludn cé mit trong tat ci cdc trudng hop duge khdo sat. Thanh phin xody

phi d6i xdng phéan tich F'*, hay séng s& 1 trong phan tich phuong vi, thudng chia
nhitng nhiéu dong cla trudng phan tich todn cu s€ duge dé cap dén trong truo’ng horp
5 (THS). Mot s§ truo’ng hop sir dung thanh phén phi déi xing gid P dudc xét 0 cac
trudng hop 2 (TH2), 3 (TH3) va 4 (TH4).

e  Trudng hop 1 (THI)
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Trucng ban ddu hod bao gém déng gép clia trudng moi trudng vi cdc thanh
phédn doi xing va bd qua cdc thanh phan FYA, B4 M

FO= F 4+ F* + (FYS 4%y | @
Trong dé, thanh phan mai trudng qui mo Ién F* dugc hiéu chinh sao cho toc do troi
tai tam cua 130 phu hop voi toc do troi quan tric ¢ theo céng thuc

FE- = weM +(1 W)EEL
trong dé:

M= ¢ (P4 B,

. Wm{[imszexp(TL*Sz)] rer | _ : - -
0 IR r > M '

M= 1500 km, s = r/r , T - khodng cich t6i tam xody, ¢ - t6¢ do troi clia trudng F,
B0 e d6 troi clia thanh phdn xody d6i xing da két hop (FVS +F%); ¢ - t6c do troi

quan tréc. (Tir day néu khong chi thich gi thém, ham trong $6 W s& nhan dang (*)).
C6 thé thiy r&ng, A\ nhan gid tri bing 1 tai tam xody va g;am dén t&i O khi

khodng cdch t6i tam r l6n hon ™. Tai tam, F& ¢6 ¢ do tréi bang ™. Véi T = ™, F&-

dugc gilt nguyén. Nhu vay, sau khi ban ddu hod, tc d6 tréi tai tam (r = 0) s& la: -
"co‘m CBE o oFS 4 oBSO = oM . GBS BSO + CBS() c.

o Trudng hop 2 (TH2)

Trudng ban ddu hod s& 12 téng clia cdc Ehanh phan mbi trudng, xoay dcn xing va
xody phi d6i xing gia:

=& — (554 Py ¢ S

F() _ FEL FES (FVS‘ FBS) + FBA - (3)

Khic véi THI, & day trwdng moi trudng duge gilt nguyen ket qua sau khi tdch
khéi trudng phan tich toan cdu. Thanh phdn ph1 d6i xting gid F™ duge dua vao nhu
mét hiéu ting téc dong lén su chuyén dong cla xody bdo. Thanh phan nay dugc xic
dinh sao cho khi cong véi céc thanh phdn khéc, t6c do troi tai tam ciia F° phit hop véi
toc do troi quan tréc. Tic 1a, F* phai duge xdc dinh sao cho t6c do troi tai tam do
chinh né gay ra bing:

BS(})

P =c- (Bt ¢
e Truong hop 3 (TH3) .
G day, c4c thanh phén ciia trudng ban ddu hod F twong ty nhu TH2:
Fo = F+ F= + (B +F%) + F* (4
Tuy nhién, thanh phdn moi trudng qui moé lén duge 1am tron (trude khi t8 hop
véi cac thanh khdc) theo cong thifc:
Fo = Wl (1-W)FE
o Trudng hop 4 (TH4)
Trudng d4 ban ddu hod dugc xdc dinh bdi:
' FO = F+ F¥ + (FYS+ F?) 4 P (5)
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trong d6 trudng méi trudng qui mo dn duge higu chinh theo cong thike:
Fo = W cMi(1-W)F ‘

Vi M= ¢ — (B + P P,

e Trudng hop 5 (TH3)

Trudng ban ddu hod bao gém ddéng gop cla trudbng moi trudng, trudng xoa‘iy doi
xitng va trudng xody phi d6i xting phan tich: -

FO = Fo 4 F=5 4 (BYS+F%) + FYA (6)

Khdc véi cdc trudng hop trén, & day thanh phén xody phi d6t xing phan tich F¥*
khong bi loai bo. Trong trudng hop nay, viéc hiéu chinh ciing thyc hién doi véi trudng
moi {rudng qui mod 16n theo cong thic:

' Fi = WeM4+(1- WHFE
trong d6 ¢ = ¢ — (¢B+ ¥ + &),
e Trudng hop 6 (TH6)

Tuong ty nhuy THI, trurcmg ban ddu hoé & ddy chi bao gébm déng gbp ctia truimg
moi tredng va truong xody doi xdng:

FO = FEL 4 F5S 4 (FYS 465 - (7

Tuy nhién, khdc véi THI, trong trudng hop nay viéc hiéu chinh ducc thyc hién
dei véi trudng méi trudng qui mé nho F&:

F== WM +(1 - W)F™
V6i t6c d6 hiéu chinh duoc xdc dinh bdi : M = ¢ — (¢ + )
o Trudng hop 7 (TH7)

Trudng ban dau cung chi bao gém déng gbp cla trmmg moi tru’img va truong
x0dy déi xing:

FO = FEL 4 F55 4 (FYS4F™) | (8)

Day 12 trudng hop don gin nhat khong cd bét ctt sy hiéu chinh nio, viéc khao
sdt dua ra nhim dénh gi4 hiéu qua clia viéc hiéu chinh so véi trudng hop khﬁng hléu
chinh.

o Trudng hop 8 (THS)

Truorng ban dau bao gém déng gdp cla trudng moi trudng, truong xody doi
xing va mét trudng hiéw chinh:

FO = F¥ 4 BB 4 (FYS 4 F%) o+ FM !
Viéc hiéu chinh khong thuc hién truc tiép 1én cac trudng F&, F® nhu cdc trudng

hop trude. DE tdc do troi tai tam ctia F° phil hop véi téc d6 troi quan tric, trudng hiéu
chinh F* duoc xay dung theo cong thie:

M _ c“"[l—szexp(l—sz)] r<eM
o r>rM

Véis=r /™ " bing 3 l4n bén kinh anh hudng, c™= ¢ — (cB+ ¢ + ¢®)
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Thye chat F¥ 13 mot trudng gid ¢ tc do troi tai tam’ bng ¢V, gidm dén theo
bén kinh r va triét tiéu cho dén khi r bing 3 lan ban kinh4nh hudng: Pidu nay ¢d
nghia 1a viéc hiéu chinh chu y€u tdc dong lén ving gin tam bao, bén ngoai ™ céc
trudng duge giltt nguyén.

e Trutng hop 9 (TH9) S -
FO= F* 4 F5 4 (FYS4F%) 4+ P Lo T o
Qud trinh hiéu chinh thyc hién twong ty nhu THS, ngoai trir viéc cc xody nhiéu

nho trong thanh méi trudng qui mé nhd F* dugc loai bo bang phuong phép lam tron.

Trong méi trudmg hop x4y dung trudng ban diu duge mé ta trén day, vai trd clia
cdc trudong thanh phdn duge xem xét nhim ddnh gid mic do anh huéng cia chung
Viéc hiéu chinh mét trudng ndo dé khong chi [am cho t6c do troi tai tam xody clia
trudong ban ddu hod phlt ho’p véi 16¢ do troi quan tric (el TH?) ma trong' mot $0
trudng hop con thye hién viée lam tron trudng. .

3. Két qua tinh toan va nhan xét

Véi muc dich khdo st anh hudng ctia qud trinh ban ddu hod t&i qui dao dy béo,
. ching 161 d4 thyc hién chay md hinh dy bdo WBAR {5} fing v6i ting truong ho‘p ban
d&u hod d4 néu trén day cho cdc con bio sau:

Tén con bio Thoi gian hoat dong Thbfi diém lam dy bdo (tg)
DURIAN |  29-6 d&n 02-7-2001. 00UTC 30-6-2001
KAJIKI 05-12 dén 09-12-2001 12UTC 06-12- 2001 .

WUKONG 05-9 dén 10-9-2000 ~ 0OUTC 08-9-2000

S6 liéu phan tich, dy bdo toan cdu duge sk dung trong tinh todn 14 san phdm ciia
mo hinh toan ciu GME [4], cac tap s6 liéu chi thi bio duge xdc dinh tit nhitng thong
tin thu duoc qua website Atp://www.unisys.com. K& qua dy bdo qui dao bao 1a toa do
{kinh, vi d9) tam bdo, dugc trich ra sau timg 12h tich phan hé phuong trinh dy bdo, tai
cdc thoi diém t= 1" +12h,..., t = t°+72h {S]. Trén cdc hinh 1 d&n hinh 6 d% dén ra qui
dao dy bdo clia 3 con bio u‘ng vé6i cdc truong hop ban ddu hoa [a THS va THY. Dé
danh gid do chinh xdc clia dy bdo, cdc két qua nay duge so sdnh véi “qui dao t6t nhét”
(Best track) cling dugc khai théc tit Attp./fwww.unisys.com. Sai s& vi trf (khodng cdch
trén bé mat trdi ddt tir tam bo du bdo dén tdm bio theo best track) sau timg khoang
thoi gian dy bdo duge dén ra trong bang 2. _

Tir bang 2 ¢6 thé nhan thay:
Déi véi con bdo DURIAN

Trudng hop ¢ sai s6 vi tri nhd nhat la THS. Ngoai trir tai 12h, con tdt ca cuc
thoi doan dy bdo déu c6 sai s6 nhd hon cdc trudng hop khdce. Diéu nay cho thdy vai
trd clia thanh phdn xody phi d6i xdng phan tich khd quan trong. Nhiing trudng -hop
khéc, thanh phdn nay bj loai bo, thay th€ vao dé 1a thanh phédn phi d6i xiing gia, hoic
khong c6 thanh phan phi d6i xdng. Sai s6 vi tri 16n nhét khi truong ban dau hod thyc
hién theo THY. Viéc so sdnh THS va THY cho phép nhan dinh ring, viéc loai bo cic
x0dy nhiéu bing phuong phdp lam tron cé thé da dong thoi loai bd cdc yéu 10 téc
dong tich cyc dén qui dao dy béo.

Sai s6 dy bdo sau 12h nhé nhét roi vao TH7 (khong thuc hién higéu chinh). Tuy
nhién, khi thoi gian du bdo tang [én, sai $6 vi trf cling tang lén nhanh chdng ting va
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dat gid tri 16n nhét tai 36h va 48h. Céc tru(mg hop khic ¢é anh hu’cmg 161 qui dao du
bao nhu’ng khong c6 su khdc biét I6n, sai s6 nim & khoang gitta TH5 va THO.

Bang 2. Saisé vi trf (km) tng v6i cdc trudng hop ban dau hod

thy | THI | TH | TH3 | TH4 | THS | e | ™ | Hs | TH9
DURIAN _
12 | 182 | 190 | 197 | 167 | 148 | 223 | 112 145 201
24 | 158 | 179 | 195 | 137 | 35 | 228 | 135 | 160 211
i6 | 251 | 264 | 271 | 254 | 137 | 213 300 296 171
48 {279 | 264 | 272 | 288 | 149 | 248 | 311 | 810 249
60 | 229 | 200 | 222.| 232 | 119 | 244 | 246 | 244 324
72 | 101 | 116 | 134 § 95 37 | 185 | 107 105 249
KAJIKI
12 0 79 | 119 | 137 | 91| 85 54 58 88 25
24 | 38 | 104 | 131 | 90 35 | 120 | 1258 | 107 74
36 | 229 | 274 | 303 | 267 | 224 | 297 | 252 | 270 107
48 | 280 | 307 | 324 | 208 | 285 | 335 | 285 | 303 137
60 | 467 | 474 | 469 | 474 | 441 | 477 | 470 | 475 262
- WUKONG
12 | 80 | 104 | 104 | 50 | 149 | 34 57 58 27
24 | 147 | 187 | 180 | 106 | 240 | 93 | 116 118 100
36 | 196 | 234 | 217 | 127 | 271 | 128 | 186 | 156 135
48 | 174 | 212 | 185 | 107 | 322 | 130 | 154 142 120
60 | 149 | 185 | 145 | 84 | 320 | 118 | 146 128 98
Do vdi con bdo KAJIKI

Sai s6 dy bdo khi sit dung trudng ban ddu hod theo THY nho hon hén so véi tét
c& céc trudng hop cdn lai. Khic véi con bio DURIAN, & day viée loai bd cdc xody
nhidu bang phu'orng phép Iam tron trudng F* d4 1am cho bao di chuyén phit hop véi
thirc t& hon. Diéu nay ciing duge thé hién rd khi so sdnh TH8 va THY. Nhu vay, trong -
trudng horp bio KAJIKI, nhiéu dong qui m& nho 13 nguyén nhéan gy ra nhitng sai léch
trong qui dao dy béo.

Péi voi con bio WUKONG

@ day, ban dau hoé theo THS cho sai s6 vi trf 16n nhét, 16c d¢ di chuyén dy bdo
qué nhanh. C6 thé céc nhi€u déng chita dyng trong thanh phan, ph1 d6i xting phan tich
da gay ra sai léch 16n gita qui dao dy bdo va qui dao thuc. Diéu nay hoén toan tréi
nguge véi con bio DURIAN. Cic trudng hop cho sai s6 nh6 nhat 1a TH4, TH6, TH9. -
Tuong ty nhw con bdo KAJIKI, khi so sanh THS v6i TH8 va THS c6 thé néi ring viéc
fam tron trudng F** trong qué trinh ban ddu hod da lam cho qui dao dy béo phll hop
v6i qui dao thyc hon; nhiing nhiéu déng chia dung trong thanh phén phi déi xing -
phén tich lam tang sai s§ vi trf cha qui dao dy béo. :

Béang 3 din ra sai s6 vi trf trung binh tinh cho ca 3 con bao u'ng Vi tlmg tru’omg
hop ban ddu hod. Qua d6 cho thdy ban diu ho4 theo THY cho sai s6 vi trf cha qui dao




du bdo nhd nhét. Diéu dé phan anh su cdn thiét phai khir bd nhitng nhiu dong qm mo
nhd trong trudng méi trudng F.

Bing 3. Sai sd vi trf trung binh ctta 3 con b fing véi cdc tmdng hgp ban dau hod

ty | TH1 | TH2 | TH3 | TH4 | TH5 | THe | TH7 ~TH8 | TH9 |

12 T o7 117 | 123 | 83 | 121 | 49 | 91 99 | 36 |
24 123 157 | 161 | 130 | 145 | 115 | 153 145 & 90 |
"3 200 | 251 | 250 | 212 | 229 | 228 | 232 234 | 142 |
a8 | 215 | 238 | 233 | 191 | 247 | 244 | 215 219 | 144
&0 275 | 202 | 279 | 246 | 300 | 200 | 277 272 | 194 |

Tém lai, qua cdc trudng hop khdo st trén day cé thé thiy ring viec xay dung
trudng ban d4u bing cac phuong phip cdc nhau ¢6 anh hudng rd rét dén qui dao du
bio. Cac trudng hop ban dau hod theo THS va TH? dudng nhu ¢6 tdc dong d6i nguge

nhau: khi ban ddu hod theo TH5 cho qui dao dy bdo dat sai 6 nhd thi ban dau hod
theo THO lai cho qui dao dy bdo ¢6 sai s6 16n, va nguge lai. C6 nhing trudng hap
thanh phdn xody phi doi xing phan tich déng vai trd quan trong d&i véi sy chuyén
déng clia bio (THS), nhung ciing ¢é trudng hop viée loai bo cic xoay nhiéu déng qui
moé nhd lai ¢é dnh hudng I6n dén qui dao du bao (TH9). Mac dit s6 con bio dugc chon
thir nghiém cdn qué it, song dinh gid chung (bang 3) cé thé néi viéc loai bd nhitng
nhidu dong trong trudng F™° di gdép phan 1am gidm sai s6 vi tri clia qui dao du bdo.

So v6i hai con bdo WUKONG va KAJIKI thi bdo DURIAN cé cudng do yéu
hon, ndm & vi do cao hon. Tuong dng vdi ching, sai s6 qui dao du bdo cia WUKONG
va, KAJIKI nho nhat khi st dung ban déu hod theo TH9, con sai s¢ qui dao du béo cha
DURIAN nhd nhdt khi st dung ban ddu hod theo THS. Nhu vy, khong thé sit dung
mot phuong phdp ban ddu hod duy nhat cho tat ca cdc trudng hop dy bdo. Bicu dd
mudn nhan manh ring, viéc lga chon phuong phdp ban diu hod ndo cho phit hop cin
phai can cif vio dic diém, tinh chdt va vi trf clia bo. V6i 3 con bio duge khdo sit,
chic chin chua dl co sd dé tim duoc mot cau trd [0i xdc ddng va day i Mic di vay,
6 thé né;i ring, véi nhitng con bdo manh, xa bd nhu WUKONG va KAJIKI, trong qud
trinh ban ddu hod viéc loai bd thanh phan phi ddi xtng phéan tich va nhitng nhiéu dong
" qui m6 nho trong trudng FE 13 cdn thiét. Con véi nhilng con bio yéu, di chuyén sét bo
nhit DURIAN thi thanh phén phi d6i xung phén tich nén duge duy tri trong trudng ban
dau hod.

Trong céc con bao duge khao sat, vai trd clia thanh phén ph1 dsi xing gia F™
doi véi qui dao bdo du bao khong thé hién o rang, mic dil vé mat 1y thuyét né dugc
dénh gid 12 mot trong nhitng nhan t& 4nh hudng dén chuyén dong cla bio. Sai sé
trung binh clia cdc qui dao du bdo st dung trudng ban ddu hod ¢é déng gdp cla thanh
phén phi d6i xiing gia (TH2, TH3, TH4) 1a kh4 16n.
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