Tap chi €O HOC 1980 s& 1 (trang 9 — 15

MO HINH LY THUYE'T"CL"I“A TUONG TAC -
cAc LGP BIEN TA AP CUA BIEN Vi KHi QUYEN

« LE NGQC LY

Ngay nay twong tac bién — khi quy2n 12 mot trong nhitng vin d& trung tdm ciia
vat 1y &ia ciu. Cdu truc rdi chia cdc 16p bién bién va khi quyén &nh hu&ng to 1on dén
dong lue clia todn bo khi quydn va bin. MOt phin lén ning lugng rdi cla cic chuyén
dong ctia khi quydn va bidn dugec liéu tan chinh trong cic 16p bién. Qua mit phan cach
gita hai méi trwong nwée — khi ludn ludn xdy ra sy trao doi dong lu:ong, nhié¢t, 4m
va mubi.

Viéc nghién ciru twong thc 16p bién bidn — khi quyén khéong nhing quan tiong
trong viéc hidu, gidi thich cac hién twong phirc tap anh budng dén thoi tigt, khi hiu
trén hanh tinh, trong viéc x4y dwng cdc mé hinh sd tri hoan lwu khi quydn va bi&n,
trong du bao s6 tri thoi tiét, 1y thuyét khi hiu, ma. cén quan irong trong hang loat cic
bai toan tng dung khac nhaun.

Hién nay t4t ci cic cdng trinh nghién ctru twong tac bi&n — khi quy&n déu nghién
ciru cdc qua trinh trong céc 16p bién chinh 4ap (barotropic) 3, 4, 7, 8]. Song, trong thye
t& luon ludn tdn tai sy khong ddng nhit nim ngang cfia nhiét & khong khi trong 16p
bién khi quy&n va sy khong ddng nhit nim ngahg clia mat dd nude bidn trong 16p bién
bién. Chinh sw khoéng d6ng nh4t nim ngang ctia mhist @9 khoéng khi va mat" d6 nuée
blén dnh hudng d&n cdu irtc cac lop bién khi quydn va bién.

Nhvw vay, trong thie t& didu kién chinh ap khéng duwoc tuan tht va trong nhidu
treong hop k&t qui clia cac mé hinh chinh ap khong thé coi la thda min du chi 12
gin dung. :

L6p bién ta 4p (baroclinic) khi quy®n méi bt diu dwoc nghiénm citu trong mot s6
céng trinh gin day [1, 2, 5]. Trong cong trinh [1, 2] @& cap sw dinh gia hiéu tng ta ap
dén ciu triic 16p bién hanh tinh cta khi quy&n. Song, rit tiéc thwe t€ st dung cac két
qui clia cic coOng trinh nay gip nhiéu khé khin. Trong khio sit 1y thuyét dnh hudng
clia hiéu @ng ta ap dén cfu tric 16p bién hanh tinh khi quydn [1] phwong phap dugc
nghién céiu do6i hdi phai biét c4c tham sé bén ngoai (trong do c6 div tSc 9 gid), Div
tdc do gié lai phu thude rdt nhidu vao che dic trung cha 16p bién hanh tinh. Con trong
cong trinh 16p bitn ta ap khi quy&n [2] lai chdp nhéan gia thuyét khong c¢6 co s& 1a hé
s6 r6i it bién d8i voi do cao & trén 16p sat ddt khi quyén.

& ddy dua ra mo hinh 1y thuyét cia cac 16p bién ta &p bidn va khi quy®n trong
st twong thc. Higu Gng td ap cla hai 16p bién dwge mo ti bing che gradien nim ngang
cfta nhiét 40 khong khi vi cia mat 46 nuwdc bidn trong cac phuong trinh chuydn doéng.

St dung chi s6 i =1 d8i voi cdc dic trung khi quyén, i =2 d6i véi cac dic trung
bi&n. H¢ cdc phuong trinh 16p bién bidn va khi quy#n duge viét & cing mot dang [4].

P& 1am kin hé cic phuwong trinh-16p bién & day sit dung phuong- trinh cin bing
niang lwong r8i & dang vi phén va cic bidu thirc cfia 1y thuy&t r8i ban kinh nghiém.

2—~TCCH o ' 9




H¢ phuong trinh va cac didu kkién biép dvge viét nhe sau:
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Gradien nhigt @6 khéng khi dwge mé ti bing cong théc tiém cin cha Laikhiman [5].

a6 P
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dz, PicpHv 4z

Gradien mat d0 nuéc bidn dwoc x4p x{ nhd ham delta Dirac [8]
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Céac thanh phan gradien 4p suft bién ddi theo d6 cao va @) sau & day
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(aPm/On)—Cac gradien 4p sufit clia nudc va khong khi gin mit phén cach.

True Zi

% ¥ Zi — Céc truc 1pa dd: ox theo hudng stc cing tiép tuyén trén mat.
huéng 1én trén d6i véi khi quydn va huong xuéng dwdi d8i voi bién.

ui, vi  — Caﬂh pharﬁlicg:% toc do gi6 va hai luu glo

Ugi, vgi — Cac thanh phin ctia tdc d() gib &ia chuyen va hai luw &ja chuvén.

Ki — Cic hé s6 dong r8i cha cic 16p bién bi&n va khi quyen

b — Niang lwgng dong r6i ctia hai 16p bién.

Vo — T6c d6 dong luyc clia khong khi va nuée.

Zoi — Tham s6 g& gh® cta mit phan céch hai méi truong nuwde — khi.
Pt — Mat 4% khong khi

Ty =0 — Nhiét 46 khang khi.

T2 =py — Mat do nuée.

i ~ Cac ¢& mach ddng réi.
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g - Gia téc trong luc.
A=20sin@ — Tham s6 Koriolis
6 — Ham delta Dirac
o — Ham don vi

T

a» ¥p = — Gradien thang déng doan nhiét kho va gradien thing dung thye 6 cha
i nhiét d® & phin trén 16p bién khi quyén. :
- Po . — Dong nhigt réi trén be mit phin céch. -
Ze — D¢ sau ting nhiy vot mat d6 nudc bidn
A - Tham s6 dic frung cho cuong d6 16p nhdy vot mat Ao nuébe.

op = 0,73; c=0,046: % =04 — Chc bing s8 van ning.

Ty, T2 —Cac gradien thing dtng mat dd nudc biln cha cac ting nu:(’rc nim dudi va
trén ting nhiy vot mat dé nuwdc bién. Cac k¥ hiéu con lai 1a quen biét.

O day coi dnh hudng cfa 16p s()ng ton tai trén mit phan cach cda hai moi trlr(‘mg
nwdc —khi dwoc thé hign & sw gd gh® cla mit bi2n ndi séng, ma dai. dién 13 tham 6
gd ghdé trén mit phin cach Zoj. Coi chc dfc trung thay dong trén mit phan céch nudec—
khi lam ham ctia mit @0 khong khi pi1, mat do nuée Pz, téc do dong lge vyi va gia
téc h['c)i:g lre g. Tir phan tich th& nguyén nhan dwrge cdng thue Charnock st dung diu
-tién |6]. :
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Cac digu kién bién
a) Zi - Zoi
wz)| = u(Zy)| ; vi(@Z) | = vy(Zy) (11
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duwy duz AL
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bi(Zy) =C v : . (13)
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b) Zi = Zi..
wi(Z) ‘ —>ugi Vi(Zi) ' —> vgi - {14)
foo Zi,
du dvi |
Ki —— -0 ; Ki— — 0 ; DbilZ; — 0 5
1 le 1 dZi ‘Zim 1 I)l lm (1 .)

Liy dao bam (1), (2) theo Zi. Chi ¥ d&n (8), (9) ¢6 hé cic phuong trinh chuydn dong
cia cac 16p bién bién — khi quy®n viét cho cac si@rc cdng 16i:
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Cée didu kién bién d6i veéi Wi vh Gi c6 dang:
Tai Zi —> Zoi
d '} . i (20)
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Lol
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Viéc viét cdc phwong trinh chuy®n ddng duwéi dang cac phuwong trinh cha stc
cing tiép tuyén va céc diéu kién bién viét duéi dang (20), (21). Cho phép dich chuyén
g8c toa dd — chon gi4 tri Zoi ban diu tay ¥ ma khong lam bign d8i dai lwong Mi(Z) va
6i(Zi). Pay 12 wu didm cla viéc gidi bai toin dong lwe dwédi dang cac stre cing (cich
lam nay ldn diu tién dwge Vién si A.S. Monhin st dung trong cac cong trinh cilia minh).

" Hé cic phwong trinh cic 1l6p bién cing cic diéu kién bién duoc khép km. Bai
toan gidi thuan tién hon 14 & dang khéng thé nguyén.

Bua vao cae dai lwgng khong thié nguyén sau [4]:

\ 1
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Vi Vi Vi Li V_z*_i
l. K. . O;
ln—-—IL—;Kn=ﬁ; 'ﬂn="2—l: 0'n='—;l—. (22)
#C 1L +iti V+1. v+i

. wv,,
0 day Li = —Atl — C& a6 day cac 1op bién khi quy®n va biZn. Hé phuong trinh

cic 16p bién dwgc viét & dang khong th nguyén nhw sau. (Chi s6 n bidu thj dai lwong
khéng thir nguyén). ’
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4 \ r—r,
Ra= — 2 [% s + —— arctgmZna~Zno)+T1-T2)/2 (30
A P2 | T {4+m “(Zn2—Zne)
2 a0 2 20
Tant = o £ 2515 Ty = 222 G
. A 0; ox ; A 0 dy
e - 2. 200 S 2 . o .
'Fxnz—_-“x—z_g—'_pl: 1-‘yn2='-"-xT§‘£2 (32)
A oppax . T A paoy ' ’

Ap2 — Chénh léch mat dd nudc bidn & bién gidi trén va du6i cla ting nhdy vot
mat 4o nuéc bidn.
m — Tham s6 didu chinh dapg phin bé mat d6 nuée bidn. o
Cac dida ki¢n bién & dang khéng thi nguyén duge viét nhu sau:

a) Zni = Zoni

llnll(znl) Zows ‘\/-E-;- un2(Zn2) Zons ’ Va1(Znt) Zo = .\/%VnZ(Zﬂ) Zon2 (33)
plvil Zont pzvi_z Zon2 G0
bui(Zni) | 5 = (35)
TiZan) | 5 =T2Zad) | 5 =15 Oata)| 5 = OuaZnd) |5, =0 (36)

b) Zui — Zico
Mai(Zai) | 7.0 = O'ni(Zni) Zio = 0 (37
bai(Zni) | 7., =0 | (38)

Tir cac phuwong trinh (1), (2) sau khi dwa v& dang khong th&r nguyén c6 duge céc
cong thite tinh profin van ning ctia gié va hiilweu gi6 trong céc 16p bién khi quyén va bidn,

P3i véi khi quyén:
d¥ng

% .
Upg = v—+; Gicoset1 + Zo1 —rynl Znt (39)
n
® d
Yl = ;—;—1 Gi1sindy ~— dzn: 4+ Tent Zo1 (40)
n . ~
B&i véi bidn:
® d6az
Upy = = EGZ costlz + Zos Fyaz Zn2 (41)
n
% d
oz = — 5— Gasindy — d’lz1nz + Txna Znz (42)
) ‘
o OP,; 9Poi
O day Gicos®j = — ;\—lp OP;I ; Gisingy = —)-é— a;l
1 1 .

Cac thanh phin clia gié dia chuygn va hii luu dja chuy&n twong tng véi cac
ding ap irén mit phin cach. Va o&; — géc l¢ch gitta chfing vO&i sire céng tiép tuyén trén
mit phan cach.
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cac ohmg thae (39) - (42) vao didn kién bign (33) cé:

| —
w dOnt | v 01 [ ® dom
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Ta (43) dé dang tim duwge cong thirc tinh h¢ s8 ma sat dia chuyén % va géc léch o4

22 = (V+1 )2: . (1+n2—2ncos[3) e (14)
®Gy '

9 : : 2%G
Mi+ M5 — gﬂag +p7 4 2

1 > .
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%(Nb - a
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cosdly

_ ' 15)
tgH . (N —nNcosp + nsinp) _ . ‘ (._

=T ' Vp_1 TonoZ (48)
a yn1Znt Zoot + 02 yn2 :n2 Zo2
b= Fxnl Zni -+ -\/—pl rxn2Zn2 (47)
Zot P2 Zo2
Ga :
n=r—; B-360=ar—a. )
B — Géc giita gi6 dia chuyén va hii luu dia chuyén o -
dnt 1 d7ae do 1 dons |
M1 = - s Mo=(——+ ¢ 49
= (dznl T % azm ) Int=Zot (dZm 98 dZn2 | {Zn1= Zot )
/n2-— Z02 Zn2= Zoz
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= — : 50)
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¢ day o
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Mhu vay, gidt ne (23)--(50) cho phép nhan duwge tedn bd cac profin cic ham van
ning clla hai lop bién ta 4p cha bién, khi quy2n cing toan bo cac dic trung twong tic
phu thudc vao cic tham s§ bén ngoai: tham s& ting k& Monhin — Obukhop — ¢t ; tham
58 g ket Leikblman — V. Cac tham s ta ap F ni - Tyni va gié dia chuyén, hai lwu dia
chuyén, — Gi - . I

Thanh phin € ap [y, ryl elia- cac lép bién bidn va khi quyen tham gia vao
t41 ¢& chc bidu thtc xac dinh cfu triic c4c 16p bién bidn vd khi quyén.

3

Cac thanh phin nay céng i6n o vung vi d6 thap khi tham s A cang nhé dén
frong che bido thic (31) vi (32) va ngay cd khi cac gladlen ndm ngang cha nhist &6

khong khi va cla mat dd nude la nhé thi bac-dai lwong cha ['xi, Tyi twong dwong véi
bac-dai lugng cic thanh phin khac trong phwong trinh chuyén d¢ng.

Khi cac thanh phin ta ﬁp‘l—‘xi :ryi =0 s& ¢6 iru:bng hqp cic l6p bién chinh 4p
guen thudc v twong tac cac 16p bién chinh 4p céia khi quy&n v bidn 13 trudng hop
riéng clia md hinh toong the cac lép bién ta ap.

Pia chi . o . . :
Bai khi twong ~— Thiy vdn Nhgn ngay 26-10-1979
T/P HE Chi Minh S
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SUMMARY

THE THEORETICAL MODEL OF INTERACTION BETWEEN THE BAROCLINIC
BOUNDARY LAYERS OF ATMOSPHERE AND OCEAN

Presenting the theoretical model of the atmospheric and oceanic baroclinic boun-
lary layers by interaction.

Baroclinic effects of two boundary layers are described by the horizontal gradients
f air temperature and water density in the cquations of motion.

The formulas computing the characteristics of the oceanic atmospheric baroclinic
youndary layers were obtained.

The above theoretical model is the general case of the model interaction of baro-
tropic boundary layers,
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