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- MOT THU TUC HOA HOP HAI BUGC GIUA
"~ TRUONG DO CAO DIA THE VI VA QIO -
TAI VUNG NHIET DOI

NGUYEN DANG QUE

1. MG DAU

Ngay nay, ngodi cic dang s8 liéu tir mang tram quan tric truyén thdng (mang tram <3 dink
vi quan tric vio cic th¥i diém c& dinh) tai cdc trung tam khi twong cdn thu dwge mdt khéi lwgng
d4ng ké s8 ligu tir cic dang quan tric khéng truyen thdng. Trong s8 dé phi k& &n cic loai s3
liéu quan tric dwoc tir cdc vé tinh khi twong, tau bidn, méy bay v.v... Sw quy gid cla loai sd lidu
niy thé hién & chd da phin ching dwge quan tric tai cdc ving dia 1y, do hodn cdnh khich quan,
khong cé hodc ¢ rit ft tram gquan tric truyén théng. D6 14 cdc ving nii cao, sa mac hoang héa,
bién cd va dai dwong v.v... Céc dang s8 liBu ndy cing quan trong d8i véi viing nhidt déi & day
mang tram quan tric qui thua thét.

Kh6i lwong s8 lidu thudce loai niy ngiy cing 16m vi chiém mot tf trong ddng ké trong tong s8
cic thong tin chiing ta ¢6 thé thu dwge. Do viy viéc nghidn ciu Vdé‘ phit trién cdc phwong phép
nhim st dung c6 hiéu qui cdc théng tin phu trong ¢dng tic nghién céu khoa hoc ciing nhw phuc
vu I3 hét sfrc quan trong va bic thiét hisn nay.

Khic véi 88 lidu truyén thdng, cac dang 8§ lidu phu c6 nhitng dic tinh san diy:

- P§ phin gili theo th¥i gian cao, th¥i difm quan tric 6 thé khéng tring véi k¥ quan tric
truyen thong. Do tinh dic thi ndy m chéng dwge goi 1a 4synop (khdng synop).

- Vi tri quan tric khéng <3 dinh va khéng dwoc bidh truwée.

- Khéng c6 diy dd cic loai s8 1iéu trong mét dang quan tric nhw & céc tram truyen thing,

- D& chinh xdc cda s8 liéu thdp hon so v&i 58 lidu truyen théng.

- Céc sai 8 quan tric & cic diém va thoi 4iém twong quan véi nhau.

Nhitng dic tinh trén diy cda loai s8 liéu 4synop tao nén khdng it khé khin phic tap trong
viéc phét trién phwong phép khai théc st dung ching trong nghién ctru khoa hoc ciing nhu nghiép
vy.

Nhw chiing ta d3 biét, viéc s& dung cic phwong phap dy bio s8 tri thiy dong ddi héi thong
tin ban d3u sau khi kiém tra chinh 1y phii dwge ndi suy v& cic diém nit cda mang lwéi didu hoa.
S8 ligu tai cdc diém nét lwéi didu hda cdn st dung d& lwu trir tai cdc trung tam lua triv 58 liéu
khi twong qudc gia, khu vie, ciing nhu thé gi¢i. Nhiém vu niy dwoc gidi quy#t trong céc so 46
phin tich khich quan (PTKQ) truwdmg cdc dai lwong khi twong.

Vé&i muc dich st dung c6 higu qua cic loai s& liéu 4synop néu trén, cic sor @5 phin tich khich
quan 43 dwgc nghidn cfru va phét trién 18n. Tt chd phin tich hai chifu (trén cic mit ding 4p),
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nay 13 phin tich trong kh3ng gian 3 chi®u hojc 4 chidu (3 chitu khéng gian vi mét chidu thdi

gian) va dwoe goi la déng héa 88 lidu 4 chidu (4-dimensional data assimilation). Cdc so 5 ddng -

héa s8 lidu 4 chiéu dwoc xiy deng nhim muc dich lign tuc b€ sung cdc théng tin méi vio mb hinh
dir bio d€ dwa trang thii khf quyén dwoc mé t4 bing mb hinh todn I¥ trén méy tinh ti€n gin kip
trang thai thuc cla khi quyén thye t€.

Trong qué trinh thi nghiém cic so 45 phin tich 4 chida d8 cung cip trwimg s6 lidu ban dia
~ cho ¢dc mé hinh di bdo &8 trj thiy ddng cic tic gid khéng nhimg thue hién viéc ddnh gid 45 chinh

Xx4c ma con theo ddi d3 bién déng cda trwdng dw bdo. Trén thuc t&, khi thay gid 1] cda trwdmg
trong md hinh bing cdc gid tri phin tich dwge thwdmg giy ra hién twong xuit hién cic séng gid
tao qui mé nhé khdng nhitng 1am nhifu két qud dy bdoc mi con Iaim ting d5 bit &n dinh cda ms
hinh. .

D4 giki quyét vin d& niy, Morel P. vi cdc cdng sy cda Sng d3 48 xuft mot gidi phdp hda hep
déng lwe goi 1d thd tuc “ban diu héa” (initialization). Ngi dung clia thi tuc niy la tich phin hé
phuwong trinh dw bdo theo chitu tién mét khodng thiri gian, sau d6 lai tich phén lai theo chidu L
cling trong khodng thei gian d4. Qui trinh tich phin ndy dwoc thwe hién nhidu lin vi két thic
khi ta nhin dwge 48 chénh léch gita cic trwdmg dd nhé 48 khéng ¢6 khad niing giy nén hién twong
nén trén. Ngay nay, thil tyc ban diu héa di dwgc nghidn ciu va stk dung theo nhidu hwémg khéc
nhau,

M3t hwémg quan trong niva cta viéc nghién céu ph4t tridn phin tich khich quan 13 x3y dwng
céc sor d6 dong th¥i phin tich nhidu dai lwyng kh{ twong ¢6 sd dung cdc méi quan hé vit Iy gifra
cic dai lwgng véi nhau [1] Un diém ndi bat clda cdc so d5 ndy 1i cdc trwdng 8 liu sau khi phén

tich 3 dwgce hoa hop véi nhau, va d3 b8 sung thdng tin qua lai cho phau trong qué trinh phin

tich.

Cdc so 45 phéa tich khich quan dwoc xiy dung theo céc hwéng trén diy deu ddi hdi phii
thue hidn mét khdi lwong tinh todn rit I6m. VE phuong tién tinh todn bai todn phin tich 4 chién
ddi héi phii ¢é déng thoi 2 méy tinh cling hoat ddng. Bén canh &4 d€ thu dwoc khéi hrong théng
tin can thi€t véi @6 tré vE m¥t thoi gian ngdn nhit, céc trung tim théng tin lidn lac cin dwoc
trang bi mdy méc thi€t bi cé t8c d6 cao. Nhitng yéu ciu d6 48i véi chiing ta hidn nay 13 chwa d4p
dng dwge. Do viy, gidi phdp duy nhf, theo ching t&i hién nay, 13 phin tich trwdmg cla ting dai
lrong khi twong riéng biét, sau d6 ti€n hianh hoa hop gura chc trwdmg 43 phan tich. D& cé thé st
dung dwoc cdc loai 88 lidu dsynop, trong so 45 phan tich cin dwoe b8 sung mdt s3 thd thujt todn
hoc. Mét trong céc hudmg d6 d3 duwoc d8 xudt vi 4p dung trong [7}.

Trong pham vi bai ndy ching t4i chi giéi han trong viéc mb t4 chi it v8 I¥ thuyét cling nhu
k&t qud th¥ nghiém mdt thd tuc hda hep hai bwéc d€ hoa hep trudmg 46 cao dia thé vi va cdc
thinh phin kinh vi vi, hwéng cda gié cho ving nhiét déi tai viing Déng Nam Chau A.

2. SC DO HOA HOP TRUONG ;r_)(‘_) CAO DIA THE VI VA GIO

Nhw trong phin 1 43 néu, dé b8 sung thdng tin clia dai lrong khi twong niy vio qud trinh
phéin tich trudng dat lwong khic, chiing tdi lwa chon phwong phdp phin tich tirng trwdng riéng
bigt, sau d6 ti€n hinh hda hop cic trwdmg 43 phin tich dwoc.

Trong phin ndy s& xem xét mot so 46 hda hop tremg 49 cao dia thé vi vi cic thanh phin
kinh va vi hwémg cda t8c d3 gi6. So 35 dwgc x3y dung trén co s& phwong phip hda hop bién
phén do Sasaki d& xuit. Ve ly thuy€t co sé cda phwong phép ban doc ¢é thé tim thdy trong [2,
8]. G dasy chling t6i chl mé 4 pha.n dé xuit méi cla chiing $6i nhém x3y dwng mot thi tyc hda
hop hai buéc ddp dng dwoc yéu ciu de ra.
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Phwong phip hoa hop bign phin cla Sasaki ddi héi gifta cdc dai lwrgmg khi twomg phai théa
min mot 88 bidu thirc quan hé vit Iy rit ra tit cic phwong trinh ddng lyc hoc khi quyén. Ching
han cic bifu thirc gié dia chuyén, phwong trinh tinh hec, bifu thdéc solenoid v.v... Thé nhung
trong s8 d6, khdc véi ving vi 43 cao v3 trung binh, mdt s8 bidu thirc lai khéng hojc it thda min
tai viing nhigt ddi. . :

Dé khic phuc khé khin dé, trong céng trinh ndy chéng t3i tién hinh hoa hop trwdmg 49 cao
dia thé vi v3 trwdng gié trung binh dwge tinh trén co sé cdc trudng thinh phin cda t8c 4§ gid
43 phan tich dwge. Thi tuc hda hop dwoc ti€n hinh theo hai bwdc T

2.1. Budec 1

Tinh cic gid tri so b3 cda céc thinh phin gié trén co =& phwong trinh chuyén déng d6i véi
ddng khéng khi & trang théi dime:

du du oH

ué-;-t-vg-g:ﬂv—g-g-—-fu—ﬂvg -
u.-a—u-—hv—aﬁ——-ﬂu- a—H-—--Eu.-i-Eu .
dz dy gay - d
Hoic la
U= -—-l-(u?ﬁ-%—uég)
 4\"8z Iy (2.2)
v = +}-( EE_‘_UBH) -
BRG] ”a;z dy

trong d8: ug, v, - cic thinh phin gié twong ty nhr gié dia chuyén & ving vi d§ cao vh trung
binh. £ - tham s8 Koriolis. D¢ gidi quyét khé kh3n lién quan d&n viée £ — 0 khi p — 0, 58 hang
1/£ tal ving nhigt déi dwoc xip xi bing mdt ham tuy&n tinh cda vi tuyén:

1 ) . -
Alp)= 5 = { A 23)
ap+b khi 30°>¢p >0° ‘

trong d6 o, b 13 cic hé s3 v3 dwroe chon sao cho gid tri chia tham s& Koriolis tai vi tuyén ¢ = 0°
bing gis tri cia chinh né ngay trén vi tuyén ¢ = 15°. Db thi cda hdm A(p) dwoc bitu din trén
hinh 1.
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Hinh 1. P35 thi ham A(p) (dwong litn nét). Doan nét dirt 1 doan 45 thi ham 1/£ tal vﬁﬁg nhigt déi
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Nhw vay ham A(p) c6 2 doan: doan phi tuyén khi > 30°N vi doan tuyén tinh khi p < 30°N.

Piém m&u chdt clda céng trinh ndy thé hién & chd, tai bwéc gin ding ban d3u, cic thanh
phin gi6 bén v& phdi cda cic biéu thic (2.2) 1 c4c thinh phin gié thyc sau khi 43 ndi suy (NS)
veé céc diém nitt Iwdi diSu hoa. Tir d6 ta viét lai cac bifu thire (2.2) vE dang sau:

. ) v v
Upg = Upyg — A(‘P) (u.vs a:;s + ¥y aNS) o
Y (2.4)
au, . du,,
Upd = Uy + A(‘P) (uws oz + Vs 3y )
Viét lai cic bifu thirc (2.4) v& dang sai phin hitu han:
Upd = Upyg — A(tp)i{i SUAg Y +v Ay ” } :
AS NS NS NS NS (2 5)

=

m {_ _ — -
ta = vy + Alp) g {BAZ T, + 5,30y 5, )

trong d6: m - hé 56 ban d5; AS - buwéc luéi; f, f' - céc gid tri trung binh theo chidu z vi y;
?W - chc gid tri dwgc trung binh héa theo cd hai chidu; Az, Ay - k¥ hi¢u sai phin hiu han theo

chigu z vi y. Chd ¥ & diy cdc diém nit lwdi cda trwdng gié va d6 cao dia thé vi léch nhau 1/2

bwdc lwdi.

Tiép theo, cic gid tri tsg, vba dwge st dung d@ tinh ngwoe trd lai cAc thinh phin gié trung

binh:

dy © Oy
DUy = Upg T A(‘P}{“bda_:d + vpd a;d}

(2.0)

du du,
Ugp = Upg — A(P){ubdﬁ + vpd aybd}

D2 ¥ ta thiy ring qud trinh trung binh héa trén diy ddng nghia véi thi tye “13” trwdmg gid
nhim giim bét 48 bién déng quy mé nhd thwdng cb & tredmg gié v giy nén d3 bdt Sn dinh khi
tich phin mé hinh dy bdo 58 tri.

2.2. Budec 2

Tién hanh hda hop ‘gifra truwdng 44 cao dia thé vi v truwdmg cic thinh phin gié tinh dwgc
trong bwéc mot trén co sd phwong phdp hda hep bién phin dwa trén phwong trinh di dwec don
gidn héa sw bi€n thién clda tham s8 Koriolis theo vi tuyén:

[v2 - (Z—"‘E)z] H' = 40 — Q)

231
trong dé: 5
dv U, 1
ntb = F:Bi — a—;‘b 3 ﬂg = 'EVZH; (2.7)
8% 82 1

Vi=e — 4+ —— =
i A(p)
Phwong trinh (2.6) dwoc gidi theo phwong phdp I8p Lipman. :
Dé thwe hién hoa hop trwdng theo phwong trinh {2.6) ching ta cin xic dinh gid tri cda cic
hé s8 hda hep oy, az cla trwdmg gié vi 48 cao, twong dmg.

Néi chung, viéc xdc dinh cdc tham s8 phu thudc vio myc dich tmg dyung phuong phép hoa

hop. Mdt 83 t4c gid dwa ra phwong thire xdc dinh tham s8 dwa trén quan diém lam sao 4 khi

50

an



Awa cic trudng 58 lifu d3 hoa hop vio md hinh sé cho ta trwdmg dw bio t3t nhit [3, 4]. Phwong
thirc nay ddi hdi viée tinh todn théng ké phitc tap nhung két qué lai chi phd hgp véi md hinh dy
bio da chon dé tinh todn. Trong céng trinh [5] cic tham &8 hoa hop dwee xéc dinh sao cho vige
loc cdc sai 85 chuin dodn dat hidu qui t8i da.

Trong céng trinh niy, phwong trinh hda hop bidn phin dwoc tng dung d€ hda hop cic trudng
48 cao vi gié dd phan tich dwge bing phwong phip ndi suy t3i wu [6, 7). Do vy cc tham 50 a,
ag dwge xic dinki bing gid tri t 18 nghich vé&i sais8 binh phuwong trung binh cida phép néi suy E,
vid Ey da tinh dwee cho trudmg gié vi 46 cao ngay trong hic phin tich khich quan:

1 1 aea_EB
E, ' “TE;' o Enm

oy =

C4 sor d5 phan tich khich quan vi hda hop di dwge thuwe hién cho ving dia 1y gidi han béi
kinh tuyén 70°E vi 150°E, vi tuy€n 0° vi 60°N, trén ban d5 hinh chifu mecator, vé1 buwéc luéi
2,5% vi 5° kinh vi trén cdc muc 1000, 850, 700, 300 vi 200 mb.

So 46 dwge chay thit nghiém trén s& lidu 5 ngay cda dot thi nghiém todn ciu (tu- ngay 15 dén
18/9/1979).

3. KET QUA THU NGHIEM

Néu chit ché mi xét thi ching ta khéng ¢ cdc trwdng méd ti trang thai thuc cda cic dai
lwgng khi twong d€ so sdnh két qui thi nghiém so 46 PTKQ vi san &6 13 hda hop cic tradng
33 phin tich dwoc. DE gidi quydt vin 48 niy mdt s8 tdc gil dwa ra cich ddnh gid két qui th
nghiém so 46 PTKQ bing cich danh gid két qud mé hinh dy bdo trudmg dwa trén cic trwdng
ban d%u di phin tich dwge. Tuy nhién v& phwong phip nly ciing cdn t5n tai nhitu ¥ kién cin
dwoc thio ludn tiép. Trong céng trinh ndy, cling nhir mdt s8 tic gih khic, ching téi chon phwong
n giki quyét mét cich twong ddi van d& niy bing cich xem s8 liéu thwe do va truwdng phin tich
chl quan (PTCQ) 1a chuin miu dé so sanh k&t qud PTKQ cho cd hai trwdng hop khéng va b st
dung thi tyc hda hgp trudmg 34 phin tich dwoe.

Theo hwémg gidi quyét niy, so d6 PTKQ trudmg 45 cao dia thé vi, nhiét 46 vi cde thinh
phin kinh vi vi hwéng cida t8c 43 gié 43 dwyce tinh todn thi nghiém trén co sd 8 lidu tai k¥ quan
trdc OZ cda 5§ ngay (15/9 - 19/9/1979) cla dot thi nghidm toan ciu.

D3 thye hién ba seri tinh todn thyc nghiém d€ so sinh két qua.

Seri 1: N§i suy vé tram quan tric, sau dé so sinh k&t qua ndi say vai 8 liéu thue do tai cdc
tram. _

Seri 2: Noi suy v& cdc diém nit hréi didu hda v san @6 tidn hanh so sanh két qui néi suy véi
két quid PTCQ (co s& chid y&u 1 céc ban d8 da dwoe chinh If ¢6 tai kho Iuu tri Cyc dw bdo).

Seri 3: Tién hinh chay thi nghiém thd tuc hda hgp truémg 45 cao dia t.he vi va trudmg céc
thanh phin cla t3c 48 gié d3 phan tich dwgce tai seri 2.

Chi ti¢u djnh lwong 48 d4nh gid k& qui so sdnh 14 dai lwgng quin phwong trung binh cha 46
chénh 1&ch (Af) gifra céc gid tri chusn miu (gid tri thue do & seri 1 hodc két qud PTCQ & seri 2
va seri 3) va két qua PTKG cda cd 2 trodmg hgp c6 vi khang st dung thd tuc hda hop hai bwée
d3 dwoe d8 xuit trong cbng trinh nay

ofi=y/(18 - 1¥3)° (3.1)
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