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1. BUHKI

REEBZRARARR2R. N1 FadhsLHe. BEFLLTIEIERBNR
AEHBRKERETIRREABCREB IS, AKOEHXRERNTHIR)D., BE
mmﬁﬁbéﬁmﬁﬁémﬂﬁﬁuUt?wﬁ%®£Kok%ﬁuﬁ?two%o
T. REEEAREAR SR EREREARERRLFATHIELIXA AL, IO
RBRRIEHRES T ) —BOBMEERORBHYIHE LTERBINTLS (Ha
tsuno, 1971) .

AT, BH—FHEREFRAOFRTH., COREVUERAT LRI, RKEETL
#%Eﬁfﬁ:%:&ﬁ&ﬁbnéo%ﬁ@ﬁﬁ@75*&Ue&dﬁi%§@ﬁ
WEEBIEE LT 3E, BREORENM KT S, . HVEEE LD ZEE
EEREOTSS 24 ) —BAROVBRIEBLT(ZE, TOEHRBEFENHKRT
BIENEAOND. L =

SOEHIT. B N N
BB B i ER O
BOULOMTHERYE
SHEHAIMAET
b, BE—FHHkK
HEER LI BRM
DAINELT. bHID
LEWHRET., 20
RRUTEMTEZ S
ERERBEEWFRT
32 EREKRE,
SO&HEMEER
Mo, FTREBEHLT
ENEBRTIO®IR
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1 KREBEARRE: 1963 F£ 1 BRIBI - HEGHRARBRED
10mb K& B (Meteorologische Abhandlungen, Bd. XLk b) .
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2. KREBBIUVERS &

R2@R,. DEHEN S0/ SLHATEIMET - TNV EE-LEBREBOHRAK
THb, EF—TNVR2EHMERX L ->-THEH, LERSTEEERBECHUEKE

CEBMLULTHETIEXERD, EF -7 V0oF L@ EICR, REAOETA - 4 —

E—Z2BMOMYLBEET - TANRBLTH S, BT —TVEHOE—F - TH
HLTOEIXRPR DSV RAHALO THAERRIEF— T ALK L CEBEOH SR
ET&EX53, FRLIODBF—7TNIKiE. BEHHDOUHFHFOTVEEBERD 13T
ENDODTVREB CESFAERAE S —FT 5 ENTE 5,

FHER a OMMAKMIC. EOH S Ho(r)=He(1-(r/a)?) (7L r R*&
FHER) CEDLDINIBRYEAROEEROF Y T, kO EZIKBHRET H
KHEBETKAEANT. BROBEXTOKEOESIX 20, KT 3, ThABESF
—TVOHFREBETARE Q1AQ ORI THES S, POKIKMIH LTS
LRBLETILITHD, TOBER. DERAFEA*QIRET L. KFEN aAQ OF
XTHEMEBRLROND, BANELS, TO%. CORTRERKEOMEHA
—SHBINL>T. DAL —HELTAMPRE~AEB/L TV, BEHEEE L
RBEOREOEHOR FAEET - TV ERACARE CHET B 74 « A —E —
THRET 5,

THREDF iR, EERCOVTR M —H—%2BENIXTVHSEFA - L—F
—THRE L. . ABRIKOPDOTHE, BREORA 70 - ATV EHERKI
BOULRB, L—HF— - v~ M RT, BEOKFEHBEHN TH BB FESVHS
EFA - b—C—THRE L, EERNBHESRABFRBICEVTEDO K E
RENREB S h i,
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RM3D&IIK, AEMEFLKAZEQTHET SR OV T. KHHNOFKHE
HENBAZFFHLTLSELT, HEREAN, EHESIUREFERD

dh/dt + hy = 0
dv/dt + gV H,..tn) + fkxv + QX (Q Xr)
d/dt( ¢ +2Q k) + (£ +2Q k) x =0

{E-b\ h=Hb t N rot + Mo
TELTHEEHMR

EEHE¥EKFEOHE

X 3B,
H = Ho(l+(r/ad®) :
s BONEFHLUIKBENM

Nrot
7 (x,y,t) ¢ WMBEICHIE U KEZE
¢ = 3/rar(rv,) - 3/rgs(v,) : BE
x = 3/rar(rv,) + 3/ras(v.) : B#&
Q =—% : FOo0NEHHEE

f=2Q : ayFY 54 —5—

g = —%F  EIMAEEOKE X

v KR E

V : k¥F+7535

a: KEOFHERE

r: KEONYELMNAEERE

s : KEOMHBAHHIREFA

k: #EF MBS ML

TH 3,

3. 2 ®WRmBIUCZXTY—y vy

CONBMBEHEPHEHBUMECIR O ERE-THE2OBIA BRI O S,
HOMEWMERLEWIEROEL d L7454, ¥RTFUAAFOARETZIR AQ

(1 a)
=0 (1 b)

(1 c)

at+d/2

3 KRk :
TV IVROHEMREUEE R OKE -

ODEERZOT, HAFEOFBERSOREIEIRZ dAQ OBETHI I &N 5,

HARSORESIEAULEBELT S, &I,
(0, rAQ) 2RALTAB E, KEEAMRI

(1b) K. #IMBESH (v.,v.)=
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Hiow = (aQ)2((r/ad)?-1/2)/(2g) (2 a)
n = atQAQ((r/a)*-1/2)/g (2b)

ERB, (2a) &Y, ZOBONEFHLLKBEMOKRZ X He TEWRRITA
TAHE, BETNV—- FH (F=(aQ)?*/(2g0,)) DBETH A I &3 H9 5%, o XE
—¥H%E R.=AQ/(2Q) TEHET S E. (2b) &b Ho TERXRITILINICHFRE
BBEEICEIKBEMDOKRE XN 2a2QAQ/(gH,) = 8FR, DBETH 5 I & ¥4
N3, e, BEARKHEIKBEMNORESIZIHFHEOKREICHHAT I ELT., ¥
KEDEND d/a HOBEEEZ 5N 5,

D TODIHIICEHFLBEABICAT T, REHXY—NVELED, BBy — Vi
DNTRBHEFEBRA Yy — /N (T=a/V = 1/AQ) HAWT,. BHEEELtOEERER,
EHBRSICBEFERETEBRTIT B &

8FR A{d#n */dt* + n *x *}/H* + v,*gH*/H*3r* + x* =0 (3 a)
Ro.{Adv*,/dt* - v*2,/r*} = v*, - gn */ar* (8b)
RoA{dv*,/dt* + v*,v*,/Tt*} = - v*, - gn */r*gs ‘ (8 c)

Rod¢ */dt* + (I4R, & *)x * =

+
o

(38d)

72U, t*=tAQ, r*=r/a, A=d/a, s*=s: HA A EREA
B*= (HotH,0.)/Ho=14r"24F(r*2-1/2)

7/(8FR.Dt7 " /(BFR)=7 *+An ' *

V./(al Q)4+’ . /(al Q=T HAV' *,

v .=V, /(aA Q)+v' . /(aA Q)=Av' *,

E*=T/AQ+E"/AQ = T+ AL

X*=SYX/AQx ' /AQ = Ay'?

n*

. v‘.

1}

T35,
RoC(ACL F(l, k&, (3a, b, c, d) &b,

v’ . *gH*/H*3r* + x’'* = O(8FR,) (4 a)
V*, - 37 */ar* = 0(R,), vty - 3n’*/3r* = 0(R./A) (4 b)
Vi*r + gn’*/r*3s = 0(R,) (4 c)

Rod{ */dt* + ACI+R. ¢ *) x ' * = O(R.A?) (4d)
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=8/ 5
(4a, b, c, d) &b, KKEUVEDORBEY n* HITIRESFERZR

3, ¥HHBL. Vrinpr=3/r*ar*(r*3n */3r*) + 3/r*3s(gn */r*3s), B*=
gH*/H*3r* L EET B &

R.d/dt*(V*2n*) + B*3n*/r*3s = 0 (5)

Jo72 Us S ORITE O(R,A2)H0(8FR,AB *I10(RAB *IH0(R2) O F —F — DREL
g h T3,

(5) RiF. QTCHETLIXKE N N0 boE vy 7EFILNT. FRFEHAFFEIAQ
OHPEAEHOPILZD A BOFERBWEF DDA -—BENEETIMBICE T,
a AHMBER, BRFEBHHEAERORr—LE aAQ, BEOEERX T — V% ahd Q
Lt x0ERABEFBRALAYTH S, X LEI TR, r"3d@E2 58 -
REEIIHEL. R—FHREICONWTER B *=sin(¢p) TEHFEINL B, X - T,
(5) DB*A2LEREBRPILIHERR-—SHEEFRIERKT S, R4, H5EF
ke EREBEBE A0 MOy 7 EF )V TERINIHBERKICOVT, MK
BBER—IHBRALBLELLDOTH S, COLIRLTHONILHMERERN -5
Bii,. HIBEOR— SR EI UL D ERZ, KBOPRLWAMEKDOILBITH
D, KO MEL K FEITH D,

BREL. COERBEBL ST ARBRBSIRE SO hoLy JEFLOORE -
BOLIIESESILDICE (5) XA 0RA) OA—F-FTELLAAFTHER
SHVDT, B*~1 THbbE, FEMETR DAL -—HWEETHIICRPPHEDR
H3, UL, B*(l Thbb, PHECELTHBREH TR, COERIBITI
XHEOKFERTI0AE—HEORIBOEREELILDIDEE R %o i
ERTR. AYEEOEX (FHbb He KHELW) &ULT . l4n & .0T0 D 2
ASAAEL. Q, AQ S4B A ICEATERETNE -k, R OHHEGRKROME
T3, a=.145m, d=.0ln DT A 3# 1/15 OKE X THH. F OKREXII#H 5/
1000 ™5 1/10 OBWETH o720 Ro B#H 1/40 5 1/10 OB TERET - I
N, BEOEZIZH3300. VIFhtBROREREVERZ I N /o

1; Vet T ovemime T Bl A Bloicntsing
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KRER ey 2 KRR . /2

B4 OMEHOLE B5 -y umoLK
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8. 3 REAWFEEMHEMY
mrTHEBEFER (5) Z2H#EIHLT
R.{3/3t*(V*%n'*)+V,*3/r*3s(V**n ' *)}+B*3n"*/r*3gs = 0~ (6)

LB, (B) ey MLKRESCIK>WEBEOMATAAAFHAKEE n O KD #®

n'* = 7o*(r*)r* ' %exp(-ins)

EB*DEEREHALT,

32/3r*2(n o*) + (2/(R(14+r*2)V,*/r*)+(1-4n2)/(4rx*))no* = 0 (7)
EHRB, CHRCOERIEBWZ, BRTHASFOEE v, OBEREFTHFP L
T%ﬁﬁ&ﬁn@EﬁmzE—&@Eﬁ%ﬁ%%TiEﬁﬁﬁfbéo(7)ﬁE
DOBE2HOBKMOEFBIRFTHWERTHLEEYEEEZELTHSD T, I OKEMN
FOBODANSEE LU TEBTRETH»SZ, CORER 0 DEIANRHHMA
r‘rvl T‘#) D

Pt = ((4n2S1)V.*/r/(8/Re-(4nt-1)F,* /1)) 17

TRENG, CORMHMALVESGENT LIEBECER L, EXAKNERTHA
FHEE r* OBGEENSKEATHDLE T.°/r*=1 OB, E10XdKK. HEK
MR —EHS. R, BAIVELS, FVBREMNI CEBIAELTH D, R, —F N
5, REBRHNNIVEFL, VEREICERTETH 3,

n
Ro l 2 3 4

1740 0.10 0.22 0.35 0.49

17201 0.14 0.32 | 0.53 0.81

1710} 0.20 0.48 0. 88 1.93

£l EXOoXE-HORHHE:
HENRH R e BRTHEETEL TS,
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4. ERER

BANEBTEREGE -2, B
az145om, d=10mm, Ho=140mm, Q =27rpm, e " Z ~ G e I
AQ=3rpn DBE. THDB A=1/15, “
F=0.06, R.=1/18 OBAK DV TERS
TURBHRERET 5,

4. 1 BBoEf
B6. BECEINKE FL—%—B

BFEOZE/HE 10 VB CExXLDDT
B, CORTIR. HHWEOERHMIN
 DEELLSAHETIRETTWVS, 0B
F-r2R. TTEFIEREEZEHH
Bk BECRGBfESITERL. BHF
WY 7 bEBE->THEIL—Y—OHER
BOBRRINF -8B 1:-:b0TH5, BEh
HUANEOEXHNRBEUTRKEAET,
FTABMBEAETCILEL—F - F
A4 RAT VA LEOHBBEO P L - —DfiL
BicRA it/ ET S, LELTBEDHL
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SNETFA - FoFEHIaXTH» L.
FLLVEBE2ETRT 5, TO%. BEOHN
KHELLVERIIODWVWT, B0 HNOHE
BEELEHEL. 208 OoPLEIN
COMEBERERLA~AFTBH XS, ZLT
BUETFAE - FoF 2B TIERERD
UBCHZLERTRHIEZIEIET,
AVEL—FOHIFICED, —EITHZX
A3F— S BIZBOBHBIcH. Brid
FAEEZROHRDOI0E O FERIC ST,
1HofEETCRE ODHEEIGIED b
V=% —%B0C, 1/30WEMET 510 —
YETOIBMEDONMEBET — 9 KD I,
COEE¥ZZHMICI0OER. FBEMICS ,
M. He0m&EIELT,. W2HHKS B6 BERORHEOR: (BFFOMIELTS)
J: ,S( 1 ,( Xy ‘~ o %5& 7__: - 57 % ?5 7‘:0 HROERIE DHOE LN SHETFTIRELTI 3.
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COEF—5 %, 1BEIKDLEIBED
EHETI/IWEBOLEDLSNET—F
L. S oRBHHMLAEICEDSEA
D=t TF—9ZBEFLLIRAEBT -5
oo CO1IRMVBTF -5 2B
KR, 10pEscsE L. ZEOICEI0
BARETE2AKRLTHESONILDONH 6D
BWHEHTH S,

BWHRIIDEOFEHERNER SN D
DILDOT. FEBRHMOEEHEZTET HOT
BEON, EXF—VEBOEAKRKERT
A2&E. OIMOR&4E KR ZER®DIGE .
CHOEREHEBOREELRT. BRY
RRERIKFLT, RAROEBIKELL
TR FBGD B,

4. 2 BESBOEM

HeoBBFr—2%2dbs LT, 25
BIREDB I L—H—DBEBEARLITS
BEERDL, B7E3. EBRBRET 3
BESBEHIOBBIIRALALLDOTSH
3, oZTbH. M6 ERFIC. HHMWEE
DEWRBROEENMSHTFTICEL T 3,
BEERDIKBLTR. WEOT—%
Kot F— s PF— S OREERBXRT
A53F— 9 REVHEZB/AIET. WEH D
R&BREBELS, REIFXTVBERFRES
ARV, Nk, EEF-SRIEKHS
ERERITERINTVLE, TOEIKE.
MV—HY—-—OFEBEZELD, BET
— OB VEBREVTOCEABRN D 5 M.
ARBMOREAHERTH., 2HOER
EHEBIXRZEL., PHT. CORBEE
L. BEPMICRBAIETCRERE® (K
B) OBNRESLOohTHEI ENGH
5, La2db, EEBECRSE 2HOE
E#HBOMBRLZEOMIBILT LD —
KERTZOTREL. AETEHNRS
52 ENRD B,

T~ a2

7 BEROEEBOLAL : (EMOBEEHE (B) )
C HBOBRMIIEAOROELEILETIREF TS
R0 ED/MEHEEDRE£R LTS,
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4. 3 HRFHKOEAELBHUBRNT

Wi, EEBOEHLEERMCRAS DI, T ML—F—OFREBREO N

SYFR IDZEETF—IOFRH—OMBEZEZERLATATTS T, RENITE,
ABA BT ETRTORERATT— 5%, BU., TOF-— S 0B BIE
ST KEFOPSEBFMICL 04 LAEER (Fv/iNBIRABLET,
DEE. YPUTHREBFORE®HABM LA E 3D, FBEAEBICHHK2 3< (.1
W/17) FODF— S EMASEOF— s BICLI, LK LZORER, HHSBER
5401 ERD, 5B/19EMW o, TOH. BEBRBEIFHRLZADODORER
KRTlhk, CO&EE, BEBRBLAET—SOERREELEZRD, T2V 2 UL
DRERHODTF— V2= F—sELTRELE, E6KRK. TOREROKMBEE
2. AAFAEK 1,234 D4 BEOEZMBOERADLDELEAT,. % DKS
OREZHBEREETREL, 20/ EBORBERNMNBEETKRD L, 5 LT,
COMBMEEIS., ZRANKE—BEEERT s EHR L. LHLEMS, BE
BIFTKAVAED F— FHREARBICBEFEY T 2L, ER(DH S (100F TIRIC,
97.9, 72.6, 101.9, 122.8, 128.3, 103.7, 79.7, 40.0, 12.9, 14.4 8 & & o /o
COEIINEHEABELZTHBHEICLT., T—SHEHPLEN, BLEOHEET -5 O
BETAMBXEEL TV S DL, PLORPALBMTREFR KO LDICE T A
HERBEAR VL, -TUTORTR,. BRDOVLPSBEARMBIETDAET T, »

UTFTic, EEBA*AR T HOERFEHBEOEHE. F2OHEBKFOEH T2
TEET 3, N8REFW/MWEOHRFUARFEOBRMERE LTS (KH®MA
27/Q 21 HBELTHE-TH3) ., FTHAEERN 2 BRIV EE,. AQRH
L 3rpn KB o (COEROMPMEHICYLD) %, WEHE (HIW) BET
O, TXTOEBTHVARRENEBI h. HIREAR(2), (3),4) TR, FHk
ELTREBBIRE LRBAEN T3, TO%, ¥1 48 (H3Y) #ETRA
BEmMBICZEDLY, 2ERTHUERARCRE->-TW5, TOH S, 550 A ME & nE
EEDE LoD, FAAM (85 67rvin) TRHVEROEIE TH B M. hLH (H
2,3,4%yVi0) THREHLELER LN, BRREXBER I L 3,

MOi. #FrviED. BB 2O0MMMUOBRROBMEDBEFL T 5, MW
3. 2HTEBMOLD-THRENBILEEOAEX dAQ KHTEIHERM-> T3, K
94D, WBHILHIERVNOBABAR -k, W1 4BRIB/NEEEWD.
ZOBRDLDIRHAERLDVEBELTLERIELSGNE, N8 ELEOLUEEDIL., BH2OKEBOD
MAMKEREREPRCHE L. REORVHCERAMNEHICHEL TSI &0
DB, FELT, #1702 TR RE\O2EHBOBKPH /o b 2 5 FFfe i 72 & i K &
Boh, F+/iv3 CRIEHEHOBAMH D bh S, F1v/ivd TR 4AEEBEORBAMS &
DS, B4, BENLEBRENRON S, 0L, BH2OFHBRBOH
Bikb3RBICELN > T PRE (BHEMN) POoOBRBNIRAENTERR &
BRZ >TW3, AOCFAERLZBEELCVB EXIIE., Frvin2, 3IKHT 25
I1HEOESARELTORBRBEERBPZOSCHREINT. BoZ W EHREINZD
B, CORBENBEREOFKEALIER DN S, '
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T Eh TR, :0?&§£25325}0)B)R§b’é¢>7:5b‘(b\%%@&i{i}ﬁi)éﬁwzob\‘c‘%
KT 5. NlO0BEIVEORB L RAOEEFAREOBALE L ZMBOED %
FLTWV3, EF/ivE bHEEERIATHY., HASEDISBAGZHBLT VB I &
FELTV3, TRXIODEBRBERX AL —HOBELALHAKE LTV LDOTH 3
P EBRRBIE VORI THBNEEENRON S, Lidb, TOEHBORTFRHI
28#5%14H§T®%lz%ﬁ?&%24EiT®%2;328&?@%3
EFWLDOIDRAF—IITHFTRBIENTE S, £L T, EFNEFNDODRTF—VIT
BOT. FovirBoEEr T2 &, EAEMN (HH) B, IMNEHRRETETS -
T Lhd, HHEERBIOI EHNINE, Ho>T., BREMOLHARPLPRTER
EMOMBAEBVCBT LB, ZOLINEAR. KFEARNTRET S L LD
EIUELTH A o L
B11od(a),(b),(c).(d) BHE1RAF—VONM. P, W LTE2 27—
VOMBMIKHITEZ, BANLEESGERLTV S, 2+ ORHOERIERIKRL
HA (W) KB I3BMEINALAES (%L, LIBBOF— s N51IHERT
55) THH, ARFEE (HAHH) BHO~4 b BEEBRREREEZERL
THONEEEETH 5, EHORTOHDRITERICHE > WA BKMEEMO M
ETHD, ERONHOER DR EF/VIVE B A RB2ORADOEMEREELT
WBE (METREALRABOEHINLEE (FLHE) EEOBKAIKYE L B) .
4.5 B (10%) O%MARZIRZE, BRI O THM (L) B, i
HARBEABEOT VS, SO EIS, BRPODRE-HOEBRFHIDBERE D
& (FLBEE) THEZ XS, ZOBAIEDO IR ILVF—-NERKEMN D
CHEEMIIEBUTVAIRBERLE S, 2. 10 B (228) oS MEAREILR

. S e T RN lr._:.. L RN T Lt
0 5 10 15 20 25 30 35 48 45 5@(day)
Phase Propagation (wave number 2)

B10 £F+ RANBOREABEOHEN 2 ORIFOLHOE
WM 2OBJEAEOLNE (PLHE) RAVBRICHLIB/AERLTNS.
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KblhoT. BIEM-THH, HILHATM procesaIng s ame NS 55
REEBMERSL 2 TLBERTE S,
ZLT, 13 8B (29%) oFEMMERE.
BFIELBRIKDLZ->THHENSENMTEH
h, BREXBERME (&), ¥4
b, BOZTXNVF—IPEREMUD> S KR
EMIEBLTOLIRBERLEESZ, &
512 17.5 B (39%) o FMMERI 4.5
BERBIRIRVF—-—DILHMEEREET
LTWw3,
Thbboh sz, 3. 3HMTFHAL
fckoR. HHBMETHEINLLES : :
DAV —BOAEREMCAFTOZRR % rcorss ) date TR TR,

LT3 EEFBRLTVS, 20&D ST TN OB
Ky BAEEORAHBERHKOER '?%%ﬁﬁw-}
BOUOMENENRTHEERB L. "f%%3f$
FoZAP—BRbLIDODSTHH2OMN {3y gezﬁ;
MOBBERNECEBLTRASIEDNER N

T& 3, o

Processing data namen: sHZTNAHZTOD. LIl

(d) 17.5 B

T2, B3, BARF—UbER., B
1ECYBTREVY, B X
A, REABOVELTV 3, 7L,
OB EERER S o EETTRT
—UEERDEIT. EER O FER DL D
D AF—VORMIFEL K 3,

B1l1l BEMMAOASRREHM2OMBOHE : (a), (b), (c), (d)

’ ) %% 4.58, 10 8, 13 B, I7.5 BOBESBICHET 5.
5. Ebbic MEDOEMIIEROE ENSETABUTHS.

DL, MBOERBEBMIIEKT SN0 boly s AKORES BN, HE
MBMUEAERRTERTE 2, TLT. GREMNDMSHREMN~KFEEET 5 2
HORAE—-—BIRE-T. BROREVXEBIBZ3IENXADoTte RED A A =X LK
SVTH., EXORAV—BROEFBEHTABEMEEHRIER (FLH) TEY
BIRBZELS., HY - FHURHEAAORNTERNICEERINS N, 208
MIKOL TR, BEOHRE., KRBBEOHE. JUTF1+ AL REOHRELE, ©
(ODDERDBAB->TVITEBENS D, 4%, LOVHRUTEIAERS LUK
EEREF-THETALENS 3,

E XM

Matsuno, T., 1971: A dynamical model of the stratospheric sudden vwarming
Journal of Atmospheric Science., 28, 1479-1494.



