May 1982

A

x7

‘*}

~

PR

fiii

BOR REN 1%

GM'S i 220 B b e A3 0) )

UHME R shEiE
BR B

fri-‘ £u‘§» R

@ ot A 169

LR

A GRS W1 o B8 — s () BS L= KSR AR 2 WDl Z 5L o el Je K S0 B S Sl £
PEEMTET » GRSk LA B Kelvin and Helmboltz  instabil ity il g2 B0 J i 1)

% ( mixed shearing-gravitational waves)lio

S nJfEELE 2 MU ( dispersion ) 41l e

1o Ty B B U B B AT AU L I AR O AT e i

HETE WU e Bealh 319 2 AR Ul BRI e S B3
AR SR B RS B o R SRR G -

L5 B LA B SR AN o pi g 1 —

BE) i o (L S0 9 4T 0 W TR Y e e B AT 0 B N DL o alBE I A i
JEE SFE I [ (AR 2 DS IE » fah AT TR & 9 i T B L AR A8« S LAE R G B8 o 1] GERSFALL (

apparent ) 2§50 00 Jypi)

v

— ~ {ij

it

S SO TR0 BT SRR R I A AN )
HRRS o U SR I B YN My R A AR BE C
resobution ) ZANET 4560+ gl (4% 193 Kb 2
chNBREE SR 2 o3 B 08 25 ST e B L RE g o o h
Seg, BRI T LT fig i L G » SE RSB 70 4 1 )]
28 H b sKUHBE (8 A » RE LT R §2 15 8 K Z AL 4t
BEGMS [ M 34 00Z 2 0345 062 )2
GM S n] RG] o bl 308G W s &
S B AL Bl AN DRI L B R L o 1 e

- HEERARRAYNENK
(mixed shearing and gravitational waves

g MSGN )

AR T W L 0 5 D) 00 ik ( MSGW
) G A =

ES0R adai o LU 4605 th Ke lvin i Helmhol t 2
ARRESE ( KHT ) prddipgh 2 gt &9 JI5LH gt 2
VoEREE I WG PE R B o Bl 45 18 4F — o BB IR
ANHELAIET ( faterface ) JREIERM & o (458 b
Mz®ERe' » HUEHERU » K T2 ERR

o MLV ESU » Q] 19075 1200 Bl 2 AR C 0 43
( Haltiner and Martin, 1957 ) :

pU+pU EL(.U_P')_(J,D'(U u')?
pto T 2x(pte) (p+p' )

C -

Ll FFgs » L RS B L5 > g RO ) Jndisss
o bSRAS— IR BB UL o A% TR R ST )
JIHTe By — S L) (g) X b P2
(o ") TSR G 0 REN T ) R D
s N I E N 2B (U —-U") s R
WA DY o i MR AR (Ll e )

v (A Bl ok RSO B D B ANERE o HERI AN CIS B
i (21C =Ce £1C ) B » UIERFHIe 5. - Lo
v QRN ERE P 0 NI 0 1)k ( mixed
shearing -gravitational waves ) o LM L. (

P A kde ) B«

2r  pp (U U 2

L. =52 — -
g (p—0" )(Cotp )

l&&:ll?!ﬁ“ fk‘{ Ry ’/fi}
2z (U Uy T

L. = - e e {3
g (1 ~T)Y(T +T" )

AR Ml S X0 w w0

L 41 i & 60 A0 0k 84 o e i AT e



170 K W BOH IR i

LGS 84 » RGN BE 2 B o T (AR A5 IS &
2 PR Sy AT o AR ) > LA B
IR - AT AR BB S SRR ITEZ Al -
Fifl——m¢M 0 1981 82 12H 2 M3 H ik
Z AR TR - B R LA v g

Liggl a » bRB2HO06ZE 3H06Z» GMS
- 1] R Rl o

2 h"'d 2a —eR2H&ERG VHEHREDR
T2 (@) 00 Z i » (b) 12 Z S 1 - (©
127 850mbfiaf » (@) 12Z 700mb (] » (o) 127
500mb s irp i & U3 0 i 2 e B eA B AR Y
ity v HES TR 7 o o 41 M AR Bk R
it B B AH P2 0 JRENR AT B £

33 a—cid 217 00 Z 58z @bkE: bk
2 U0 i 400 mb pL b & RS R v ZEEVG) o

o JfTLL RSB SRR Y 20°NAR L 110°E &

135°E ##8 Z M #9530 3 ek B A5 2 e RUR LR -
HlEENike chz B&Y) 71 B { mixed shearing
gravitational waves s{fiMSGW ) » B5s :

(@h2H00Z» 12Z (4 2a » b )M
fif » n] W AR 2 ATMRRA B A DR W Eh MR B 2 5%
FIAFAE » i A% A B 0% SREE AR -
Bk (e 3 a ) » B2y (6 3 b ) Wtk
BESR e ] o RART I 6RAE B SRR E 2 4L (N4
(ENE S ot AN 3 Sk a v DI NE | B T L e AL (51
WO B i HORLAE (B ) BRI 0) it i g Lk
Kelvin and Helmholtz instability 2Z {4 »
0 FEPNEN ( interface ) | AFHLBUHIRE (B ) 2.
AR o a2 a o DEK T ] 2 PR A
v Z ERRNAKE, » HEE 2R (AKX ) 0 KA
Wi BN RS A S — 8°Cil s ZREl B Bl i
B s BEAN R (55K 1 383 ) o i ki S JREN )
JYBEBE ) R 2 O B U o i Al R A SR
o R FETE i HAR R W R Il 2 0
HREVDGN e Rl 2-c R R » W H S
doil) ARGERE » 53 MR AN BUR o 8 3L 6 2 Sk g AR A1
RERE N 2N

OB 2H 12Z 8RS0 (2b-¢e ) » ol
WRE IR Zpd » 700 mb R LU R ES sl »
PAE RS ek o HE R AT s R B A o RN
KISBATME » 4 B e LR etk o

()RR 1 a — bl 222t o] B ¢ (D% LIER
SEE A (BHE2a —b ) » KoMt R
Fil o (2) Fk e H ki » FHIHRIE 20 26 N 2R -

Bif ballid 2 b — e Kbl 3 a — b o+ af ik Bk
L GRELIE T (v ) B R B Dk ( %% PP SIERIE:

L BIEL SR R 22 68 22 g AL HE 41 (Bl g a0 &
Yo TR ey g 2 ) [ et BRI L B 95 (] o ()50 af
Rk e BR B Ao m AT R 4% o el
U] 6 W] L B S Rl o (5K R 24/ Nk Py BT
&) 7 (o2 7% 36 BRYY o
() = ——8%H - 198041 A5 H

AR PR B — o B BB EIAES ML 2 1 L
o P ZFUR A RS

L5 a—cBB5HO00Z > 03ZH06Z2
ARG GMS - 1 i E i o

21/ 6 a —d #4855 H@) 00 Z il » (b) 12
ZHE i » () 12Z 850mb fi3 » (d) 12 Z 700mb fi]
F(e) 12 Z 500 mb b o [pfep Z a8 B[ (3 2 o

3 7RS5H 122%2:2%&7%%1&9{{;5 o Al
AR HEIA) G — > HEGIERE K > (REE 700mb Jif
PAF CHET6d ) o szl 5 a —c W[l » 6/ ¥
WEMSGW ({7 s pd > U BILET i B & 3
v G BB R) b 28 BB B 4R AT o JL e RadE 25 &
35 s Mzt o R 7 A8 MSGW g B ] R 471 /5 B
Bz AT A M S GW 200 B8 i o
(Zfl= —REH : 198145124 18H

BLELEEHA F 00 ZER 032 2GMS - 1 VIS
LR 8a — b o % H 00Z @l LE 9 a o
12Z 2 #pifi i » 850 mb ] » 700 mb |4 X 500 mb
21 9 b — e o HARBARET 2 o

H1f 8 a & iR 2200 n] B AW LE o B AT K S
o BSR4 & (REEE 2 R o #ile "W HEMSGW
Rl HAEN O AR FBRISTE 18 — 2281
g o A BB R B2 SR > BE T Bz o



May 1982 RO EOREOUE

O e b = o Bt A 7 N oz B

(@) Flg #8208 23 {7 14 15 AT BB 2z e b (Bl 2
a—b ) LLMCKHEIRIR $0 Err R ik BE 2 EE
MUBBRE R i R L R B &9 D
A AMSGW ) 2 et o MifsAEf B2 2
2SR bR a B AL L RUR & Y7 B
W — B2 R 5l o Mt B A B ILED B A4 b it
B2 GBI & 1 o

() A HTE A > b B A 22 BGR el 72 HE A (S i
SEEN T RS B A I T ST Ly RS pa A A » B el
LA YT B W) J) i ( shear ing wave ) © ji
HiBz Bty « - U8R JE 0 » BN SRR g It
BB I o SR EE (SRR
[ M R B R IR B R PR 0 R EESER
o Lu HEBHEEEAEE D AW — B » NG 4 2158
S A AR o TR GBR o BRI AT HAE SR 2 i
ZGGEVE THiw] ( FFEMIaT R o JEOK SCTEHE
) o BN M SRS o SET I RN $E i BEHY 6
ki 1 2 pik o AREEEE AT SR B T A ] B
bz TREVHEHE ] BEES -

@1 » 28 38R B DT I
I TR ol B R R (AKX
203 ) o phEKSAE A H i RESAE20 — 2602
i) » MM L Billow clowd ) ZREREDS) JE
SRR EUERERAE 1 — 2 4L ( Haurwitz,
1957 ) o SLIEIfR BEJE I Al 0B BT BE AT B o

(c) ok £ 3l S T il R AR 70 1 BT S R
s VLG R A R AR 0 B I IR AE e e
SRRV BRGS0 » b R B ) AR Z W R
0 BOBR Y9 ) Hdk o

OULMEE AR 3 o g6 1 AR R 5
i3 ) » U —U=9.7m/ s> $fi LT
g RS 278°K v 284°K » FEILAT KL Z I H
Fe(Le )HE 3AH » BgBlHaurwitz ( 1941)
Aok Billow 208 R AHEL o 2035 K A2 8 il
» b U3) Ke] BoA
T+1T

T
L.=— AU”*
- 28

- AU ] iy
o1 ~7‘)2+§§§-(7”-+T)‘<rd—rn2

HOoE R it

Kb 7 BIEMEA > RERBR MR 7. Sk
AR o BG5BT R G 3 Y 0 2 o T
WEER = 41 550 1 8 2 e RO 20 AL L
o BR ik Abdullah ( bl Viezee et al, 1966 )
EELH i ( dispersive waves » KL MSGW
2 B R R B M ) 2 BB R BT »
R AT KR 3T B3 2 10 % 100 £ -
PE AR BB B &8 ( wave group ) & I fFIIZ
S5 o K AT B 2 SR £ o
(ORAKEH] » IEMSGW 3 A |49 4 1B
SO 0 Gl — HAE 24 NS OVEAE o LA E R T
LK S A S 7T B MSGW 2 fiB 0 2 )
BRC trap ) AR R TG o B KE ( 1982)
#31ik Lindzen Fii Tung ( 1976 ) Z W9 » £ 4
ARG T (LR 7 S FETE » £ B LAY
Nz MRS 2l BB AER R 1/ 4
s BUEK ISR Brol i THICBE] o AL 6 58— i
RERREFZWHT) » Al B TTA A

[}

= HRRAMIEEE

LRSS~ » PR 19814212 4 1811 »
AR LR 2B 8 a fib o K9 a - e
(AR 2 ) o B 10 B BAZHEENE o it
BLEAG RRE TR 10 ek AE o BLAH BB 25 AR
VobiHie GoartE 9 a — e W H » £ 18 H 007
HEBH Kt D SEES 945mb ([ 9a ) v 127
WE 960mb (M 9b ) o FERENI I b 477070
SOIA BB » AR MBE P W9 c 850
mb ] » ST g S i [ 7 D o {114 700 mb
(819 d ) SR EREIRE Hl o G pRlHg L
I M Pl © 500 mb i (919 e ) BR6) 700
mb Jof o SLK P FE R AR 23 o LT ek Bl R

BB (V) BIARY] () T R

RRhGE 2 o ok e RS T IRAUEE 20 — 258 L2 1]
o S PG ASEIRERBE YL » BLEERBAZ I 00 Z 1Y



172 X
SEEEHE (L 10 ) o I ST L R
B ph fy o AL UL I SAUE e 1 BT BEARER T UL
ST N —RER SR S tE o (W EEZE n]H » H E
ZE ARGV IR o DR SRR ER AT B2 AR g L
et 3 WL RS 0 (LR Ay AT LY o BELRNE RN -
B A B ACTUHETN F » R BRI RS E AT 3 AR U007 ok
( shearing waves ) v B — B PArEsE R 3
A BIIPED B (MSCYW ) frHYA Kelvin and
Helmholtz instability( 283 1 ) @7 g [#E o S5
il )2 » Phillips and Walker ( 1932 ) 2 ¥§%
(#k Viezee, et al., 1966 ) » M Godske,
et al., ( 1957 ) 2 Higaafanad By aJaEfi ¥l
Peve o QLT LGR b dB A2 )0 43 000 It 2 s > 05 Wl
R B2 te e » AT LARAMSGW Lo i e 5%
PG £ 22 S AUAT UL PR ) » Biak FIRG B 2 BE A 0]
PGBt R ERB IR A B2 T 1L
LE AT L K CRB /2 Jir BELEZ BERL C app-

arent ) {8 {1 AW » JLFEIE A EHL B =
17 § 0 B 7 Ao SRS o S 010 P RS 9 Ji /R 1)
Sz AZ R YR Y ) Lz e i
B ST UK R TS M2 AN S > (P s G 2
O ] 45 R SR A7 AE o T % R LR R G W 20 5
HCMSGW ) 2R e

M4

(- b = AW L0 B PR 67 O O ELERL ST 47 4 0
2RI KE ) S HT LRI & VI T A0 i ek
s G B2 T Sl B B TR 63 £ B 3 R BRI T
o MERT B FR A FRE T S AN RS A A 2 SR £

v (G (T A BT 2 S IR o AR T B T
S FEAE I AS i > LA BRI 2 i 2 fR e

EEEE U

(VABCE 353 1 — W UHER U A T W2 el
o ag i BB BTG - Bl L H AR § 1 e 25 HA AR o
$F miks 2 A Bt Kelvin and Helmholtz inst-
abi lity Weff » &0 o] (UBRAE R & Y00 0 27 s - i
JEUE S B BATBRE » (A W Sl » HERK IR A7 TEE
ALYJ s PR R S8 B 2 40T D OLIE ] » HEARRAT

B ' 3 A1

TIETE » THAFR R M ] FLAR BRUR, i it ( v )R

- )

VY] (——) HIEEE » Ml m B RED

ATUSY B M B S A B B T I BA O 0 0k
T DU B PR i R 0z 0 J MRS e A DTG
T » Fobacs -

L Godske, C.L ., et al., 1957 : Dynamic

meteorology and vyeather forecasting. The
wavely press, lnc. .. 331,

2 Haltiner G.J. and F. L. Martin, 1957 :
Dynamic & physical meteorology P373-375.

3 Haurwitz, B. 1941 : Dyuouic meteorclogy.
P.282 - 288.

4 Viezee W., et al., 1966 : Tiros-viewed
jet stream cloud patterns in relacion to
wind, temperature, and turbulence. P1-5].

5LOER IS B R o

6 BLEHE > 1982 @ pii[Ad LBl ulalé;\“éu-l-)l Pl
= MR o P 363-364 o il K § R
ol T SCHe i rh SR TR o



May 1962 e ot sE E BF 4 /| N I 1 N !

s 1OST S IR @2 11 06Z MM 31067 GMS - 1t (VIS )20 iy ol /o) i e

( inixed shearing -gravsitational waves, MSGW ) 2 i



174 X % B # CiwiR:!

4}, §/ Racan/
\\/?PN = 5’7{ %“7’" 2{,72/' 7 éﬁv‘”’/ 5&&
SN A

S Lu/ & 775 Z 17470 W\/wi
29 f \/M/ q'(‘\o
01/17 /J
-, - Q’b‘y’/ 4 “xe® J/M M /
z —_—— e %5/0
i ’/” 7/03‘T
SN ot ;
?\ Iy B 5‘ Uog\ !
%), -y 27 ‘L ’ /5 ‘
U o S I3 )7
2,
2 S S A 7
(ﬂ, v 9
2
T P g
QS s .
(0] —g e -
29 Yaw i -
e = Ty EXE
il ;e B ol ,9% X;U/‘ 3;:7,_ /7& 'z] 0s/05
. < a p 574 . réloé
Do “kao o T 9 A
5.0 Yy gors 490 A
47— /ybf«\ 2 s P z 227 “ 9
B 2k 52 yo s
2L s P \a- Py /o“i/a‘ 59458 ¥/
NN

oy &/, !
\——-—’L/W/ﬂ‘f/
iiﬂs&l

2%~ 8¢
ﬁfr;,. 505/07

1708
1/ s //

©)

i2 1981 & 12 2 HESFE LRGN ENE (MSGW ) FEEHHM 2 K () 00 Z #y filed > (b) 12Z 8
it » (¢) 850 mb [+ (d) 700mb 4 + (€)500 mb [ o K FFE B F W ARTARE B ) » SO AGITHL » B AR
e e B #E R 2 L 0 o



5

b~ o WY TR MO S INFETL eh(@if] » B L0
G FE RS YT qu OOy ()« THIQ) « FIge) ZWE ¢ Sl HIRIE (A% 7 00 H 25 1861 €11

& m\ ERTZLEICT
B
—_—N
= A~
————
//V\\
ot A 1 \..
b Vs
7/
B \% \\

A

)

= =7
i
H 0001 0001
i 058 058
%
= 00 00L
A

005 - { 005§
3 b __
> , __
g e ___ 7
3 00% \ 5500




Lo AH KA ey

4 1982 1 H 411032 GMS - 2W RN (VIS yRRL s 487 Fe3h i 06150 # 5 il 2 B ket o
P> SR L ARATMSGWULLR o

st}

BA5 1980 4E1 1511 » @00Z » ()03Z M () 062 2w Wt GMS - Vg i » FELAR B4 1est @i 2
OV R (MSGW ) o






178 N $k\ B & AL

YA 28 ‘4(
' “7
\ o?’u,}?g o,,— o, -
/oﬂv
) e

’/ o~
-9y M P /
2 S 47‘ s i /E(G; '3@ .
/ ’ ’m ﬂwr‘” ~ y&‘nr
,’@ P f\ ,a’;/\"' hl N a7
WJ 76’ - ’eﬂ"/ - - ~ 7
. -
< -— e~ 2. —
PR 4— - alil g‘(w

@

s gt
\r__ Cuny

7 —

go{,}’f '

’&, da: %922 _

> ;F— s a4
R e LD P
A Nz - - - i
. 545 F - 13 / 4 g
1y W ] o5 R 607 0.5
-“z‘.\w L S St ":,‘.fa’l;; .
L \\\1/7 n > /

3 28 3
% \.w &5 __z_—,—‘“,?s"i‘}\»ﬁ’f’fq WP, o .
"C’?‘JW /\\V‘ \“\“H 2,’_571 hzyz“"’/fy -
WJ gbf‘B 6;/. >

16 1980 4 1 A 5HMSGWLidi BIRF Z(a) 00 Z Hafitid ( % ) » (b) 12Z H4f16A » (c) 850 mb b ».(d) 500mb »
(€)500mb fii) ( RHIHA 2 ) o



May 1982 B % F OB O B £ Bt B o 179

400

500

700 W

850

1000

7 1980 E LI 511 12 Z 1602 vulethsriii o (©06 2

(RN

" 8 ¢



AR

180

7] [o A -

ST Z B Y o

o AT

TS TATI T - SIND Z 7000 Z €0

M

v 5

f

7 00

(

( 7

g

5

g e

R {al b

Ry

J961




May 1982
- [ G - .
& < a0 E ﬁ?f %H’ &j e
& R A |
LT
181

i—-'ﬂ;- Ml
S04 g]/ —
/39, . == . 2r=-%:
/ig-,-[/g'/m_‘\o:r/o.. 2 zs’g& e oI
£1708 7% P st o S
. %‘L‘J \ﬂ_- I - ~ - il -~ - = 5\
P =3 05/ GS/’_‘\?,—’ e
g5 STOB Kussr U - - e
L8001 s *Qf ~
ZB Wfo 93%’(3
o |1 i
‘( ~5 s
) /m/@ » Sl f
: Krr(mzs) ;’T\ A0
N e ,///,"';i"
i ¢ / L
— _Ese | 5 '//' £ | \
NS B T2 A
' NN mowaw o g |
f T 55 ey, 4 0305/0‘7 4 “’f';i: =
- 3, 11O /
| ’ 1;"‘05/‘ 55 @
il 78
| SN IRR eten §%
\ 6’/0 “,‘:3 S, 2ot LW & r{/}
TIP0K o w87
\ 7, 3128 2*’0/ 7 6
Gt
@Kmenswsomv//ﬂ?« i N e— -
P p: o\,ﬁ {’15/(0/_‘ —_—— |
S \ L -— e~ |
% -—
- — ——
—_——
7 % —

[}""1 J ]981 /‘4}‘ 12 )1 “ H 1 E=4
C 1 M G‘ # xf ¥ 7 Hb
) \ ) H, a O l s (b Li |ll - L 25) mb u ’ (d /OUlllbh’ﬂ



182 X W B B R LI

4002 -

500

700

850

1000

W10 19814F 124 18 B 00Z Bz 420 gtk B w22 By i -



