Hok By X 85 ® % Vol.9, No. 4

1985 £ 12 § ' SCIENTIA ATMOSPHERICA SINICA Dec. 1985

MEXRSEHOEE

(RER RS WEFER)

i E

EXRNBERI S, FHTAFRSTOBEEHIRERARE, 8044750

FRRME RN ALE TSR RROEMULER. I BERESTIE, TEAR
BEPAOTE A TR BRI U T RHERA B RT K ETERER, T—BElTE%
{81 Rossby ¥Rt B R RIRE TR,

P X Arh s R B A D N R BB A TR0 M XM R, BRI N
AREETERMNEN  Z3RKEERKE, LAMSRNRESE; SHAREENF2H
HED B R A WA RN TE ).

mﬁx%¢$$ﬁﬁﬂ?lwﬁmﬁ%$$$ﬁ:ﬁﬁﬁﬂ%&ﬁ¢ﬁﬂ&ﬁﬁﬁ¥
ﬁﬁEﬁ%ﬂE?LEﬁﬁm¢@ﬁﬁﬁﬁﬂﬂﬂ¥$ﬁ—

| - w

AN T RSERBR K SBRNTR, ANRTRERSEINT RERT S TEX
BEETARIIE EAER LE— S RBNERSEHNEADRESE.

ECRR 11, Z T ECHENRR ST LEONMRE, RMNBS &N, At
B H RREE AR, i R SHAKEREN 20005000 ABHRFBALE,
BAHITALHETLLENKLEREFEXNERERE (L ~ 1074, AR FS HE R
BERE (L ~ 10°K), XA RRERE/LFELREER LI, RIGERAN #l,HT
BERSTEREERE)E, RAREE ARSI T AR ENRENE
Hhn s B B AR ERRE(CISKOYMF R

EREEAX, XSEHRARAFEERENLREEIBAL RS BHOEE R
R, USEHMRAGHIEEREE, FHIAEAER, L B8, RANHE
S BB BN E R BB E R S R BRI & ANX B TRAREE
fEfl, BEITEIENATERE SREAKRENSE, REANRBRELRIE
BERIVBENE L LR ERMRPRRETET AN,

— A ERNAERERSESRX K SEDRT 0BT SERRTE, FEERRAR
TEHEHTER? ACEBLRIEIN, HRESEGEIASHHEDS. HRE

19835 8 B 16 BUCH. 1984 423 1 BUKEFE S,



A E2E: RIFC BN E 387

XUP RS ERE KERERENZEHEN &,

=, TEREES

REEATE Gl EERXACRB I ER RS IR HE.
B + Bu Bu Ok

& ub—x——i—u-a—;-—fo=—g5: (1)

B O, B —/

a Tre T, T ey, @
MmEEHEN %

g?+—(a)+—(yH)=u 2)
=B

H= b.(zs ¥ ‘) - i’l(i'o y)
= Hix, y) + 0z, 950} =D — hp + g (4)
AWk RE, Hh As %Tﬁﬁﬂﬂiﬁﬁﬁ,wﬁ—*ﬁ& Hyvhs gy D R0 BB E mE
1 AR
Bz S AR AER B L, W
FRIER B T WA ) U SERFE ] RN
BEAN, B: (x, 9) = L%y, 1= T’T
Te* (u, 0) = U(a™, 2*)y g = Nog*, | =

fof*. XEEL(1)—GARTFLFR: : y, FORD KD

Vi hu (%, ¥)
3:4 [ * O o Bu* o A P
18: Be* By* J ‘ .
— o= — 2L O f
< i1 EEGEAKRR

Sp*- [ ¥ Or ] : on*
E + Ry |«* + o Pt = — L
o™ ’ " ay* Fru . oy* (6)

sFQL+RF[ » On® +y*§ﬂ_] T (‘Lﬂ)

D
&) (ﬁs) ( lxa)
— 1+ R F -
8y* \D o D

x(g:: +g—;:)—o (7

z

Hep
g = (fnT)_l Ry == UHDL

F==(TL-")} Lu= (D),



368 x = B # s B

HAE-BRET . NTRESE3HNE, RT/HARESS AEREHTEB K ATA
EHERAEE.FUEGRGCINEO)RN, RNBATERX R

N ~ 3L
g

HTRFAKWTBREZR, L~ 10 %, =252 X107 87, U~ 10 %
BUEEE R €L, F~0(1),

1. B E RS F ¥ RO 6 805
24 5 E R AE L AN T SRR 1AL, B T < % B, R & > Ry, MATPUERIA
—0(1). EE,EHRREHTETSR:

R -1 O

Yo r(e 2y g”)+fu——%;t )

(BB 2 ()
g ) (enn )

EX,E)—(10)APERE LR+ T,
HTFR K1 Eﬂtﬂmjuﬁ u v AR RS #ﬁﬁﬁﬁ,ﬁﬂé
% == u, + Ran + Rin, +
v =g, + Ry, + Rjpg + -~ -

(11)
’.\""10+R07IA+R5’T=+ '
f"l,+Ruf1‘7|’ e
KE =8y, 0(g)==0(1).
HTF R, EEER, HE)—A)RATEEL
_f_'i’_g — by = — a'ﬂo (]2)
o lx
B, . _ B
Y + By (13}
_Ql 53“ afiu —

r 2 +( + 6y> 0 (9

ZERIIEGEE 4 < DATHE
Az D = Rpms(x, y) (15)

R, HR12)— ()R BBERXSBHR—FE Rk, KT E R %



+ 3 FERE: BHERSBHORIT 369

A A
a=:t\/|+1};2 {16)

e "

R 48 0 S 0 B LA X B b A BB 0 e S 2 B B a4
E, B R B LB, ;O DRODR T A
8L _ (8w, By
O (Br * By) a7

WA SRS RS, BECONE A AR e T HAEH, BARREYED, SR BT

m.frﬁaam)ﬂugéu B3 A AR T 4 R B T, S
BEM

T SRR B R TOTE R, OB T M R R E L, e
RO R BRI PR R B 3 R TR R R 1535
B,

NT R f—~BEM, BHE)—(10)R, $ERAD—(HR, RITEHLBHHE

A:
g“‘+ ng:°+yo—g%—vl——ﬁyv.-——-%— (18)
Bei | Bu, By By,
20y 20y g 00 - 19
o Ml Ty wTPm=— 19

Fﬁ‘-‘+ F{a.f—"ﬂ+g Q’L)—a,-_a.’ll
Ox 8y /. Ox

~ g (P m)(a"°+ g:“).

BERWHB LW 52 =~ 0, #BE F e l,?E(Zﬂ)ﬁﬂ&Eﬁ:

_253 + (“u‘ln) + (%'ln) + (g:l "g—;!‘) -0 (207

E:Fﬂﬂ]rj’tﬁﬁg%ﬁlﬂﬂibb?ﬁﬁﬂ#lﬁlﬁﬁiﬂﬁﬁﬁﬁ, (18), (19) MOQODVFHE
HRSEDTHHFREFOBWHBRETTE. BAR0D), UDRADAHSH
ERPEMRE R AL B KB £ T JER M P IW, 1635 R B W WA BT 1
4y 78— G BB B AV ERGE.

HTHRHRGTEREES, R~ 107, MR NBHENDHEGRE. Bk,
ROTLLIAY, HTRBFRSIGTERERS, ﬁlﬂﬂﬁ&ﬁﬁﬁlﬂﬁﬁﬁﬁﬁﬁﬁﬁm%
B RERN, B R e RE R N R, :

2. B4 R B3R FF A B eE 7
LB AREEERR ARSI T = L/U, W s = R < LAHHBET, T



37 * = E 3 ¥ ° &

BiRAOFEE LB BE N,
o o D0
’ Bxr
By
Hy = — Eg' (21)
B By _
» + 0
Bl B RSTERENSREZEE, EFERTLBRTREHEN, F LHGE
gt § .38
#T R, (8 &) N—EEM, iﬁﬁﬁﬁﬁiﬁ
Bu, By, Buy _, o, — _ Om
a:+“°a;+”ay T fye Bx @2
[ Buy |, Bry _ _ By '
r» + y, — B + v ay + w + Byug By (23)
et 2'19 g Om] ., O On
F[a; trg, T ] “ o By
+ L-Q“J + a”‘) - ' (24)

B(2)— ()RR R o |
__5_(;0 = F’:u) + ﬂr;"a_'(;o ""F"In) +"’0£y—(§n"‘ F'ln)

+ am+un£1]—+ﬂvo=0 (25)

TR % Sﬁﬁiﬂﬁ‘é’t?ﬁiﬁﬁ ?ﬁﬁ & FTLAS B Wi, BBE(25)RZE 3

24w~ﬁm+nmmw.mm+§m“8
r Oy

_ Bni'Bme 7 On '
e a
XH j[4, B] %’JEE_IH:K%F BT 1 %—&Eﬂﬁ, &ﬂ@ﬁﬁ@ﬂﬁ@ﬁt—ﬂdﬁl e
ABH,UHERR 1 R w Mo Tuﬁfﬁﬁ)ﬁﬁﬁ mi4

E‘L_ﬂ’_-,g
8z

(26)R TR BER:
' 4 (V’*F}q. 53'*!—0 ) ' (27)

ﬁ%ﬁ.ﬁ:ﬂ%&?ﬁﬁ*‘fﬁ?‘iﬁ, E?bﬁé&&m%ﬁi Efﬂiﬁﬁtﬁ(ﬂ-)ﬂﬂﬁtﬁﬁi B,
£ R=eK1 BELT, I’C‘?\ﬁﬁbﬁq*‘ﬂﬁﬂﬁﬂﬁiﬁ?tﬁ

B (26)RE P EM:
N = Feos(kx +ly—or) (28)



4 M ERE AHASEHNRE in

SR T AR FRAARIE, X, RIRCORTSHRNE:

—a(&2+:*+F)+k%—’;f—i%"~8—+ﬁk=0 (29)
PNHEEEE
61“; a"iB
& — i
g = — a}’ zﬂx (30)
K+ E+F

zg"a—’;f f 5’“’ SBIE T R M R AR B ER, mﬁ -0, .

Bns
k(ﬁy +'8)

o= — >~ L 31
F+P+F S

B (3DAE LU, in T8 &1, B 6’"’ =0, RIBBERAZF R AW
Rossby 32, BB T 8 BER AN, ﬁﬁﬁﬁﬂ%ﬁ&ﬂ fER ,{ETﬂﬁﬁﬂE%ﬁE, B
g=0, a’" # 0, (1A BI— Rl Rowby . XA 8 WERIEB AR, —

ﬁZ%i&%?%miﬁ
Eit, T RERSGTERENEEEHHE, R—ERUMHEERY Rosby ¥
— R, :

5‘*ﬁﬂﬁﬁﬁ

HAHXE THESH f B0, RTRARE L =10 XhRRERS), L
E M R AMRE— /K, BEBRITRESABAAB DL ERE ETRLA. %
ERRAA(D—C)LH

5 BL
U
i~ L
5o -
T TU
] _
. 6* a* Rl x . x
gty + (o g:‘.)—af‘”'"_g:* G2
Bu* . O 4 B2 oy
Sral*'i‘( a*+ a*)+3“"_may* (33)
o ) )
516 2+ 6 (a2 + ) " o

— O ("”’) 1+ Gn* ——i’i)
’ oy* ( ! D



372 * - # & o

Bu* os*
x (w + By‘) -0 (34)
Bh G = ;; > LR ESEHIERERLMNEE, FNSS)EHEEH, B
i, Gk 1,

BEECER 4] 0FF9E, B ERT X, BHHFBPHNSEREDA— BB EIEA
B, B, R, FROSERE DB, KERMLK, BEEE4001),

ST B S TRALEE, ERSGMG)E, BERT N ~ %

1 WG 15 T 2 1 1033
AR SREDTRE—FELE, BT 7> -, WF 00 < GUSHES

HOBES R, TTEEE 6 = 0253, HEH 8 <3, i s AFXE—TELA R, R
TR FTCLH w, o R0 7 1R 8 WEBRIT, HT & & WHEDTUL A s RRER . 5
1, ARG —COILIAE ¢ T L IR HITTE N

O, , O _ Ouy
PR B 35
“a Br % ay Ox (35)
Bz, 8, By )
g gy e 36
L) By Yo By Oy ( )]
Bug . Bvs _ (37)
Ox 8y

A NESREE R TEH. FRO)D-CORESHES, XK LRBERRERD
BINFERER. B, TRA%, R¥FEXKASHAREESNRLE, EFREU
MR TREEER. BTXHEEARIRERN, XHTERRFREESHAPR
ERRiEEEREE.

3T 6 B—ZE i, R B

Bu., aﬂ;, 8#1 aﬂo al‘n %

Ouy 4y By Oy Dy S0y e 38
bt + Ox T By gy “ Oy % Br (38)
By, By, Oy, 8y, By, By,

0% 4y 2% gy S8 g B0y g o gy 2 39
B % T ey e Ty By (39)
Sm Oy, Omz _ Om O Oo_ 40
“a + e Oy o Ox v by Bx By (40

(ORI R B R, B

Bz, {4 8L, oL, oL, |
8y, 04, B, 0k, , Db
5% e CEy e by

8“1 6::.) .
=, (2 P8 (41)
Co(ﬂx ay



43 FRE: RHRAEIORE 373

ERGORAGDRTE,
S AN A
+§bﬂm—wﬂ (42)

ALLEEL, INBEHFAEEHEN, KRESHECHRBE LT MM RIER,
H-REHRGH —SRENER X R~ S RG SRR SN H= Rk
A4k, BIE A EBOOE R,

LEHOFIERIIABEEIAN, AW ASHTRESSEEERINRE K
F PP, R B AT DL B R LA R, E R R — /R

2. NN ERE T ¥ A F 4B 7

MRGER RS FRE S, W 8 ~ 1L ESTREDTARERR, 0EF s< 1.
g PR 3SR DY: okt ok B

Buy Buy Bz, By

+ + ooy 2 = — 43
& “ar T "5y ox (43
aﬂn aﬂo 6"’0 5710

+ u Z e T 44
& Y T ” By By (4
aﬂn at‘n
SRy ) 45
8x 8y : 5>

Etlﬁﬁ(ﬁ)—(ﬁ)ﬂﬂxtﬁﬂ ﬁﬁﬁ@%ﬂ(?%ﬁﬂm,#ﬁﬂ&ﬁ&ﬂlﬁﬁﬁ
BESR{E,

3. W ER [AE 1 T 6 (5 935 7
HPRER AR AT LN AR EOREE, SERIANSH, LRHFETS

BX:
?;: w(“ﬁ- * *3".«)_*‘?”*"“331 (46>
e T
T
- )+ (1mort)
() - e

H
T
ﬁ*;& G "=E—UB‘a F=UT9 FT-fnT.



374 X = 5 & 9 A

CWER W, ¢ T« B, BB ER RN T ERNERE, o<1, ek
R opr<p. BREZECLZBEH G/p~ (1), WABRBHBRE,

Buy _ _ B

o 3xn (49)
Bo . __ B .
& 8y (30)

.Q_E";Q+§"L°+_ij_ﬂ£
L] 8x &y

H(49)— (AR LA

= (51)

& O _ gL &y
# 87 ( Ox® + ay’* ) (52)
K?H%@J(ﬁ)ﬁﬁﬁﬁ%&ﬁﬁﬂﬁ*ﬁﬁﬁ&ﬁﬁﬁ*ﬁ%:
N T ET g
€ [ g G] * [ ¥ u'gD] G

BRAKRT ~HEHRNOBRHE. Kt £l 0K, D R EREHRRE IR
REHBEHIES.

m. # #

LHEHRISEN RS KSR SR FENE KRB EESHT T e, BETRAT
RE L~ 10 XEZRE. BT L~ 10° ROREDRE, R~ 0(1),B—8F
s = Ro, A M)~ (DA RITAILBERERFHERE L ~ 10 RRENBH RS
TR, BEREREFRRETERS), RS 3HRE %

W 2%, B gm—i't | o

Bt (54)

N

B ay—l-}’u 3y (55)
E'L+ +(+F +8) 56

P(e8es ) (1 + F) (22 a,,) (56)

B, R R TEA L R D EE A E, W(54)— —(SORTRAR(G5)—GNR, ¥
ERFBTERRES; MR ERABS R AR RAHERER, (59)—56)RMN AR LY
QDR, XERTRBHTE, RBRTEHRENHE. Bit, RFELIGRERSS
L ~ 10° REVESRE, L EOOA B%Fr, BEERBRYNPARBERRERE, EBEH
FHEEE L ~ 10 RORER TR HIA.

LER R, R X ABRE AR, HRUPSERENER. KrHaRER
ATEREHRNE R RSN SR, FEOMERNES. WIRRER TR Y
3R, BREUTRAER, ARG REXPLREMEE; —ZER TREM Rosby #
WM , 15 R AR B T HERY R A ’



4 3 Fad: AW ASEHNSIE 375

AT R AP EREZD. HEAREEZATRENANSHREEN, R
g R MEEE; N RREET N WNE S ERAFERE, BT B R 18H
RETHE. CRAMTEHFNNEREZR, RERSENREFEFURNT L £
HHESREFFSTARENREEIRAL,

Htr S DX o RO SE B, R LR B/ VT S L MR AN B I WA 2,
FREAERDS, BEEHRED, AIREISane, BIusEBamEns
0, X E R MK 2 08 U e R Ge i — BN

LE R, RAVE R A — R HIBIR B, (BN TR RERNPARERE,
AR AHA—R, EAERGER L/U, T U~ 10 /8, o8 TRRER.F
R T~ 100 8 W T RR R, THEE T, ~ 100 B, B, RiFBxe
ﬁ%&ﬁiﬂﬁﬁﬁﬁﬂﬁﬁ%ﬁﬁththfﬁﬁﬂtlzﬁﬁﬁﬂmﬂﬁﬂﬁ%iﬁﬁﬂﬁﬁ—“ #*
HWERO AR A% B RARRHBG S, BRUHRNY, XARRASTRERS
B’aﬁxb’l‘!&&—'ﬁh’-} ‘

E‘Bﬁ#ﬁ*ﬁﬂﬁ?#IEﬂ#ﬂﬂiﬂﬁﬂ;ﬂ&ﬁ'&

##)‘Cl

[11 !ﬁiﬁ:ﬁﬁj«:‘tazﬂﬂﬂ!:ﬂ#ﬁx,!3ma 15122, 1982
[2] HSE.ZWH, b EnHE R, 1965, '
L3 SR, MR R Ay O RO 0 R, FO79.
{4] Kriahosbourd, To Moy et 2l b Admos, S0i., 48, 834005, 1583,



376 X & B 0® 5 %

THE CHARACTERISTICS OF THE MOTION IN THE
TROPICAL ATMOSPHERE

Li Chongyin
(Institute of Atmospheric Physics, Academia Sinica)}

Abstract

An exploration about the characteristic motions in the tropicel atmosphere and
their fundamental properties is provided with the small parametrie expsnsion method
in this paper. The theoretic analyses show us:

The ultra-long waves in the tropical atmosphere have same properties as the long
waves in middle latitude, Their faster processes are the activity of inertio-gravita-
tional waves and the geostrophic adjustment, whereas the slower processes, under the
zeroth mpproximation, are the geostrophic wind with nondivergent horizontal flow field.
Under the first approximation, there exist the slower waves as Rossby waves and their
motions satisfy the condition similar to that of potential vortieity conservation.

For the medium-seale system in the tropics, if its time scale is much longer than
the advection time, the motion becomes the rotational wind, a steady vortex. However,
the motion is nondivergent and has the relative vortieity conservation when the time
geale is close to the advection time. And when. the time seale is much shorter than the
advection time, there appears to be the activity of gravitational waves.

In the tropies, the disturbance which has the horizontal scale L~ 10* m is difficult
to maintain, This kind of system easily evolvesinto the uitralong wave or the medium-
geale vortex. This is consistent with the observational faets that the ultra-long waves
and the medium-seale vortex are usually present in the tropics,



