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goboooboboooboboobbuooobbooobobooobooobooo. o
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00000000000 (Dickinson 1970).

b. UODOOO0OOOOODOODO
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000000000000000000000000000000000000
D00000000000000000000000000000000000
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gobb.ooobbuooobbooobbuooob,ooobbuooobboo
gogodoob. goooooooobobobboboboobbbboooouuad
g,ugtuououddggooooo 1o00oooob. boouoougoogd
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1 1 96 (8 _ 9
~ 2Qsind [a cosBox T (& J”"ﬁ)“g} (5.4)
000o00.000 4 00000 «00000. (40 (3)000000o
o _0 dg 1 09 _
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— — & — :
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219 09 0¢
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000 (5)0 (11)0 ¢0 ¢00000000000000000000. O
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000 (11) O Charney and Drazin (1961) OO 0O0OO0O0O0O0O0O0OO0OO0OOOO
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000000000 (1) 0000000 oooooooooooo
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00o0000000oo.
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c. 0oog
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0000D0O000. %(,20)000000,0000 w0 TO000,0000
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good. boobgobuooboobboobooboo.obbobboo
O AQ000O0OO0OO0ODOOO0ODOOOOOO0O0ODOOO0ODOO.ODO0ODOObDbOOO
OoooOoooo0oobobooobo. oo soCcOooboboobDboobobooo
000000,60msec! 0000000000 0O0OODO. ODOOOOO,000
gbobobgbooobobgobooobobobobg,oooboboobon
goboboo.gbbuogobboogbbog,bbuooobbuooobboo
o0.000000000 2045 km 000000000 OO00OO0ODO. DODOO
O00000D0D0OD Quirez (1969) D000 O0OOOODODODOD, 00000000
gbooobgobo.

000 C3(m=3)00000000000. 000000 w0 TOOOOO
000000 1msec' 0 200000000. O00D0O0O0ODOOOOOOO
gogbooooa,0bbbggobbbuooobbbog,bbbooooooboobod
gooogoooboob. oodgg,bbbbbobotooduoooooooag.
ggbbobouogoobobbo m=1000 n=200000000000000,
m=300000000000000000000000. bbOOOo00o4ogn
gogooboogd.

gbbog,ggbbogobuodgbboobogbbodgboonobuooboo
ggbbbuooobobbooooboboooobbod.

5. oo noagd

0000000000000000 1930000000000 m=2000
0000000000000. 000000000 m=20000000000
00000000. 0000000000000000. 00000,000 €2
0000 193 000000000000000000000000000000
00000000000000000000. 0 1500 ¢=10, 18, 20, 22 days
0 p=poexp(—30km/H)~13mb000000,0000000000. 1963
0000000000000000000000000,000,0000000
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10 15 20 days — ¢

o

0 12: 000 C2,60NO00000O000DO-0000.0000000000000000.

0 14: 000 Cc20000000000 11000.
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0 15 000 C20000000 (500 m 0000, O0O), 00 (°C, O00), p =
poexp(—30km/H) ~ 13mb 00. 00000D00O00D0O0O0O00DO00. 0000 30N O
ooooooo.
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CASE C2

i

0 16: 000 €2,00 ¢t=0,10, 20,21, >=30km 0000000000000000 [00
0 (°C),00000000ooaj.

0000000 10-mb O (Meteorologische Abhandlungen, Vol. 40) O, Finger
and Tweles (1964) O Sawyer (1965) 00000000000 0. 0000000
00000000000 19630 10 700 ¢t=0000000000 (0 30
oo).

ggobboobbodoooogobbobobbooooooboboboobboogo
gbogbod.bobgobobobooboboobo,goboboobobon
gbbodbbodg,uggboougbbodboobuoobbuoobbooboo
0 (000000)ooooooooD. 01600 ¢=0, 10, 20, 21 days OO0
O0000000000000. 000000000 Julian and Labitzke (1965, O
3) 000000000. 0000000000 DOO0O0OOo000D0DoOoOoOOo
gooobogob ogbodbuoob.0obooboobobb 1o0bOd 60N
oobooob.010boobooboobooboboobobg ~45N0O00O0O, 0O
googoobbbbboboobobbbbootoddgogoooo. boooogoo
gbgoobogboo,bo0boobobbobooboobobbooboob, o
01970 0000000000000000000 Fritz and Soules (1970) 0 O O
gbogobgon.

goboboo,0boggoboo e buogdbooogooooooobobod
gogobobob. obbobobo,gooobobbbbo,oooobbobbodd
gogo,bbd 200d0doboobuogodgoboboooooboboogog.
ggobbobbooooobbbbuoooobuooooobbbobooooon,
gobogobooobboboobooobbooobbuooboobo.ooboo
g, b0oogobboodgbbb.d 12, 1300bbodgg,bbooaobbod
gboboo9pbuogooo,bbugbbuogbbooooooobooobo.d
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. . N . L
5 10 15 20 days

0 17: 000 C200 2=30km 000000000O0O0O-0000.

2 . .
5 10 15 20 days

U 18 000 C200 p=poexp(—30km/H) 00000000 (m)000-0000.

gbogbodogob,boobgoboobobobobogbooboboobobon
Oobooooog. -14days 0O00O0ODO, 0000000OO0OOOOODOOOO
gbobo. gobobooo,bboobboooboobob,b1vobbgooboon
O0oooboo. 000D 3o-kmODOO0D0O0O0OO0OOOOO-00D00O00OO. OO0
gogodooooooobo,bbbbbbbodoo, oo ooo
gddddooooooo.oooobobooobooooobooo,boboboooooon
gooobooooobouooooobbuoooob. bbb ooobbbuoooo
(0 17). t=1days 00000000000, 000000000 0ODOODOO
gooooobboboo.oobob 120000000000 ®WOOOQOOooo
O000000ooooOoo. 0180 p=pexp(—30km/H) 00O00O000OO
000-0000000.00000000000000000000007. 00
0 Charney and Drazin (1961) 0000000000 O0O, Hirota and Sato (1969)

00000000000 00000000000000000000000. 0000000
gbogbdg,buggboobgbooobooboobooboobog.
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gobogdobboodgbb.booobbuooobbooobboa,bboo
gboboooooboboo,bobbbob t=20days 0 0oooonoon.
gooooooobooooo c2ooogoooo.

00o0ooobOoo0oooooooobobbodoooooooooboood
O0o0oOoOo0oobOoOoooobOoOoo. oboo,00b000oooboooooooa
00,000000000b00bo0oDboobo0obooob.oooooo,
ooooooooobOoODbOoOoOo000000d0oooooo. boooooooa
000000000 (Hirota and sato 1969, Fig. 2a, Fig. 7a) 00, 0 12,18 O
O0ooooobOoOooooooooooooo. oooooboooo 200004d
0o0o0odboooobo, bbb oobooobooooo
O0.00000,0000000000DO0000O0DO000O0OO000O0O0Od
O0d0.t=9-14days 000000 0O0OOOOOO, 10mb O ~ 500 m OO
O0000000O00o0.000oooooooooooooO (Matsuno 1970) O O
ooo0oo0. 0000000 obobo0oooooboood m=200
O0dooooooooooooOboOooooooooo. boboooooooa
ooo0boooobooobooo, bbb booooboo
O, 000000000000 000000DbO00O0bO0o0oO0ooooboOooooa
oo.

gobbobbboogoogobbobobbbooooooobobboobboogog
gooooooououoooooobobbb. oo, 00o00000o0oooo
000000000 1963 000000000000000 (Finger and Teweles
1964). 000000, 000000000000000O0OOOOOOOOOOO
gobbuogobbuogobbuoodbbooobobooo.obobog,bod
googoobbbbbbbbbbbobobodduoouoooooo. ouggo
gbbodbogob,gbooobuoobbogbooobuoonobuooboo
gogobbobobboouood. m=10000000000000000000
g, gogobbbobbbboddgoooooobbobbboogooag.
0000000000 (0000,000000)00000000000O00O0OO
gogodgogobobbbbobobbbbobobddddoooooooooobob. o
O0000000000000000, Matsuno (1970) 0 m=100000000
gobbooobboogbbooobuod n=200000000000000
ggbboboooobbob.oouod n=20000000000000000
gbobodgbbogbog,bugboobuooboboobbuoobbogbobo
ggbooboboggd.

U 10 1e3tbgobogboobboobboobgg,bobboobo
gobgoooboobgoobob. boobboobbooobuooobooobooo
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gobb,dbbboogbobbuooobbuooobboobobboo.obboo
gbbodbogobuogbbogbooob.boobbooobobuooboo
ggobbbbbbouooooobbbbbouoooooobbbbboago
gbobodgbo,bbodbooobuoobbodgbooobuoobbuooboo
gg. bbbt n=2000000000000000000040000000
gogb. doggoobboobodoogo,obbobbooooobobobo,dd
gogobbbbbbouooooobbbbbouoooooobbobbboago
gooo.

gogobbobobboodug,gggoooobobbobobbbdodd uw=00
gobgboobobooboboobo.obobuooboboobobooobo,on
gogobobob,ggooobboobbouooooboooo. obob,odd
gbobooooooooogoobobgob.oboboboboboboon
gobboooobbooobbbuooobbobuoogbbbooobboo.

6. UL uooooonon

gbbogboogbbdodgboooob,gbuogbbodbooobuooboa
god. bbobouuduooooooooooboboobbbobooooduuoao
gogodggoobobbbb. oooooobobobbboboobbbbooooooad
gogd. bdddoooooooooobbbbbobbbbbbooodguuao
goo.

a. ggQ

0000000 (Matsuno 1970) 00 000000000000 v 00000
ooboooobo.boogobogob ci-CGsgboooooooboooboooo.
000000-0000000000000000000000000 10 m sec™?
gobbobogdb.bbuggoooobobbooobbobuoooboboobo. g
o0 Cclbo c2boobooboooobooooboooo. oo m=20
gooobo,ob0boobobonbD MkmOD0O0O t=21daysO00onoon.
O0b0ooboooboogd t=19days0000. ODOODOO C2O0000000.
ggboobooggooboooooobo.
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0 2: 000000 (0,°C)00000000 (O,days). 0000000000000 0O0O.

Ri(sec™)

P max (m) 0 SX 10—7 75 X 107
300 82/20 75/20 82/21
200 35/23 50/25 X
150 (25)/27 X X

b. 0OODOOODO

gbooooooboobodb t=16daysU0000O0,t=22days0 0000
oobooooboooobD.ooobbo c2boo0oooobobo. 000 t=21days
O000. 000 c2000000.000DO0DO0ODbDODbDObO 4CO0O0Ob0O
0.000 z=45km0 200000000.00000000DO00O,D0000
gobobdoo.obbuogobbooobbooobob,oobboooboboo
goggobbbbodooooooobbbbbouooooobobbobbougo
goooo.

c. 0oog

gbbogboogbbodoboobobuoob,gobbodboobbuoobobo
gogodoobobb. oooooooooboobobbobobobobbbbooooooao
gobobuooobbto.ggbbooobbuooobbo,0obbuooobbod
gogodgoobobbbobobobb. oobbobbbobobobbbboooooaod
gboobobobobobobobo. bbb RgyOODODLODLODOO
gobobooo.bbogobbooobbooobb,oobbooobboo
ggobbbbbooooooobbb. ooooobbb 9uobbbbboao
I A I A A N I O B Ry = R
ooboooooobo c2ooboogbobooboo.ooobo 2000b0. 00000
000 (2r00)00000000D00OO0000DOOO000ODOODOO0ODOOO
ggbooboooobn.

OU0D0000000,¢mex ODOOOOODOOODOOODOOODOO,000000
gooooobo. b g OOoobogobbooboobbooboooboboon.
gogoooobbbbbbbobbbbotbotboddoooooooodoo. ooaaado
O,000000000b000bo0b0ooo0o.obobobooboobon 24-bhr O
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gobbooobbuood. bboogbbo,obbuooobbooobboo
go,togdoboogdgob. bggbbbuogobbuooobbuooobobod
g.ogbgbobobobobobooooobobobo Rgpuboboooo
000000000000007. 000000000000000000000
(~90km)000O0,000000.0000000000000000000O
000000000.0000 (DOoooooooo0)ooooooooooo
ggbbbuooog,bugodgobbboooobbobog.

gbd,dbobobobobobobobooobobobobobobobo
goob.gobooboobobooboboobobuooboboobon, o
gbogoobooboobboobuoobbooboobboobuoobbon
goboobdgo.ooboobooboobooboobooo,

r.0uoogn

gogdogoobbbbobobbbbbododouagd. bbbboobooooaad
gogogoobbbbbbobobbbbooodudooooooo. boouaogg
gogodgogoobbbobobobbbbobododdddooooooo. ouugd
gbbdboobuodgbbgob.ouobbooboobbooooboabobo
ggoobooggooobod.

gobbooobbobooobbooobobbuooobbobooobbogod.
gog,oobobooboboobobbooboboobob.gobobon
O000OC0OO0O0OO0OO0OOoOoOO (Elassen and Palm 1961). OOOOOO0OOOOO0O
0 (0Oooo0O0O)00O00O0OD0OD0O0O00O0,00000000000D00D0OO
gobbooobbuooobbo. gobbuooobbuoogbbog.gbbd
gboboboobobob,boobobobobooobobobooboobn
goboobooa,b0boogbbobogobobooobbo.gobbuooobboo
gogbo,0boboobobbo.bboobgobboboobobobobobon
googoobbbbboboobbbobooodooogog. bbooooogoo
gbobobobobo.ooooobooooooooboooooooooon
ggbooboogo.

ggobbobobbodoooooobbobbboooooobbbobbougo
g.0obogobooobbuogobuooobooobboobobooooboo. o

0000000000000 0000000000000000000000 RC;lDDDD
ggbgobogoobooooooog.
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000 (0000000000000, 00000000000DODOO)D0OO0OO
gogobobbobbbuodgoooobbobbbuooooobobboogd
0 (Matsuno 1970). 000000000000 O0ODOOOOOOOOOO,000
gobobog,bboodgbbuogdgboobooab.bboogobbuooobbod
00000000 (Hirota and Sato 1969) 0000 0000000000000
gogobbobbuoooogob. og,gobbbboooooboboobog,d
gboboogobod,ggbuogbbobobuodgbo. obbooboobba,bdo
googogoobbbbobbobbboboobodddoooooooo. ooggao
gbbodbooobuoobboobooob,gobooobuoobboobobo
gobogob.boobbodgbobooobooob.boobbooooboo
gbbogoboodobbdoada. bbuooobooobboobboobobo. o
000000000000000™. 00000,0000000,000000
g.bbouoggbbbbbuoooobbbbooooobbbbboooa.
gobboooobbuoogbbobuooobbobooobbbooogbboog.
ggbbbuoobobbooodgbobboon.

gboobbooboobboobuoobbooboobbooboobbo
gogbo.obod,gobbb 20000b0b0b0000bboboooob,bodad
gboboboboboboboboboobob.booooooooooon
gobobuooobbuooobbo.ogbbooo,buogobbuooobboo
go,b0ogdoboooooboogobobooobbooobboo.obboo
gbbodobooobuogobbooboooboobboobo,bbuogbbo
gogoobbobboooooooobobobboooooooobobobboboooa
gbboobogbbo.gbogbbooboobbooboobobboobo
gogbobobooooboboboooobbbooooobooboog.

gogobboobbodooogobbobbodooooobobooboboogad
gobbd. gob,gobbbuoobbuoodbbooobbuooobboo
goodgooobobobbobob. ggooboobbbbobobobobobbooogd
g.obogobbuoobboobboobb.oobobooobboobboo
gbboogobuodbogbooboobobuoobooboob.bogboobobd
gobooguogoboodgbboobbuooobboobbobbuooboboo
g.gbbooggbobuooooboobod.

000000 0000000000 (Dooo)ooooooo.
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HRN

gbboggboo,bbogbbugbboobuoobbodboobbuobbo
go.boo,gdbbboogoboboogbobobogobbuooobbooobboo
g.gbbbooggbbobuoobbobobbbooobb.buooobbboo
gobobooobbo,obbuogobbooobbooobboo.obbod
gbogboobbbog,bobbobboogbuagbuoobuoobogabon.
ggooobog,0boboogooobooo.

sotsuron.pdf 20110 20 280



gooo 49

HREpEEN

1. Dickinson, R., 1968: A note on geostrophic scale analysis of planetary waves,
Tellus, 20, 548-550.

2. Matsuno, T., 1970: Vertical Propagation of Stationary Planetary Waves in
the Winter Northern Hemisphere, J. Atmos. Sci., 27, 871-883.

3. Matsuno, T., 1971: A Dynamical Model of the Stratospheric Sudden Warm-
ing, J. Atmos. Sci., 28, 1479—1494.

4. Matsuno, T., Nakamura, K., 1979: The Eulerian-and Lagrangian-Mean Merid-
ional Circulations in the Stratosphere at the Time of a Sudden Warming,
J. Atmos. Sci., 36, 640—654.

5. 0000,0000,1981: 0000003-0000000000,000
0ooad, 279pp.

6. 0000,1999: 00000 [0 20],0000000, 308pp.
7.0000,1978: 0000O00,0000000, 249pp.
8. 000D, 2000: 000O000D, 0000000, 289pp.

9. Pedlosky, J., 1987: Geophysical Fluid Dynamics [second edition], Springer,
710pp.

10. DOO0O,2003: U0ODLbOoOooooobooog,b0bboooobobboaa.

11. 0004, 2010: 0o oooooboobobooooobobooooboobog,
ggbooogg.

sotsuron.pdf 20110 20 280



