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(a*’u'grad)C—E—

oooo,002000000000000,0000000¢DODODOOODOOOOODO.

0. (9.2)

000000,0000¢(z,y,t)0
99 _9%

:_By’ V=g (9.3)
00O00oooo0,00oooooooo ((9.2)0,

9. 0,0 _

8t<+ A(z,y) =0 (94)

00O0. 000, ¢ =An000,A, 02000000000, d,()/d(z,y)0 20000000
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0(A,B) 0AOB 0AOB

o(x,y)  0x dy Oy dx

(9.5)
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00,000000000 2000000000 (aly),v=0)0000000.000000 (0 y>0
0 ¢G,y<0000,y=0000000000000,
(9.6)
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() = —C1y, (0<y<+4c), :001
79 o, (—o<y<0), :002

000 (09.1ab). D000 00OOOOUODOOUOOOUOOOOO ¥'(z,y,t)000, 00000000
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000000000000000,9%(y)0000000000000000000

_ a>v 9 ¢
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2@ —
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e—0000,  (u(0)—c) B—i] +: — W(0) [Z—Z] +: =0, (9.13)

goo.

00000 (910)00,000000 ¥(y) 0O,

(9.14)

B(y) = Aje® + Bie ™ (0<y<+o0), :001
v= AgeM 4+ Bye ™™ (—co <y <0), :002

O000.000,k>0000.0000(9.11)00 A, =B,=0000,0000 (9.12)00 By = A,
o00.0000,0000 (9.8)0,

W (2, y, 1) = e H9IRe [AQeiW—d)] : (9.15)

gobo.0e1000000D000000.0DDbO00b0y=00000000D0OODDOOODODOODOO,
00000 yOOOOOOOOOD.O0OO0O0OO0OO (9.13)000oo,

S
2k’
000.000000,00000000.¢G>0000y=00000000000000000,¢<0
000,000 20000000000.00,000000000000000 20000000000.

(9.16)
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0.0000,000000000000(00)0000000000,000000000000000
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9.21 0000 2000000000000

00000000000 dive=00,00 «O000OO020000000000,00000000O

1 Ou 1 9
4 cos b OX + acos¢%(v cos ¢) = 0. (9.17)

000,0000¢(\¢,)000000

1oy 1 Y
_a%, v = acosqﬁa. (918)

000000000,00000 (e,)0000000OOOODOOO

C = e?"'w7

1 ov 0
~ acos¢o {5 B 8_¢(UCOS¢>}’

1 ey 19 o
T aZcos? ¢ ON2 + a2 cos ¢ O¢ (COS¢8_¢> ’
Agip. (9.19)

00,00000(92)0,000000000000000000O0

D¢ (0 v Jd v 0 .
D= <8t+acos¢8>\+ac‘)¢)><_0' (9.20)

000,0000000v%(\¢,t)0000000000,

0 At — 1 Oy Ay 1 Yol
at 2 a2cosg g O\ a?cosg ON 9
&AW t 2 cos ¢ O\ ¢) 0 (9:21)

000,0200008(,A)/d(N\,¢)0 20000000000.
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000,0000000000000000000DO0000. 00 0000000000 p=sing0d
0000, du/dp=cosp=+/1—p200,00 (u,v) 000 200000000 (Laplacian) A, 00O
ood

V1= p? oy
—_ Koy 22
u 0 o (9:22)
1
V= ——— T, 9.23
ay/1 — p2 OA (6-23)
1 1 9 9 G,
Ap=— |————+ (1 —p?)=— . 9.24
2T @ 1—u26v+6u{( “)auH (324
00,0000000000000(9.21)0000000000
o 1 9(¥, Asy)
—A ) 2
ot 2¢+a2 (A, 1) 0 (9:25)

9.2.2 QJU0O0OO0OO2000000000000
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7] v 0 v 0 uv tan ¢ . 1 ap
I ST —20 - 2
<5‘t+acos¢5')\+a8¢)>u a vsin g Poa cos ¢ ON’ (9.26)
0 v 0 v 0 u? tan ¢ 1 9Jp
= = 4L 27 2Qu si = = 2
<5‘t+acos¢5')\+a8¢)>v + 2Musing poa O¢ (9.27)
2Q oY
000000000(0000)00000,0000(00000)00000e,-10t(22 % u)= — ==
a
oo, 0bodooobooooooon
9 1o, Avv) | 2094
—A S e S A Wit S § 2
ot 2¢+a2 (A, 1) a? o\ 0 (9:28)
000,000000000 ¢g=¢+20u00000,
7] 10 D
% () _ Da _ (9.29)

ot~ a2d(\,u) Dt

000,0000000000,00200000000000000000000000000. 000,
0000002000000000000000.000,20,00000000000(0000)0,0
000 f0000,0000000000000.00,0000(00000)¢0000 (00000
(0oooo)ooo.
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oboboobz2000000000000000000000,000DO0000DOO0O0O0O00O0O0. OO
gobooobboooooooooboobooboooobobooboooob. bbooboooobbooo
(Hawrwitz) 0 000000000, 000000000000000000000O0000OOOOOO0O
gooo.
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9.3.1 UU00Ooboooooboboood

000000,00000020000000000000,00009%(\¢,t)00000000000

gooobboogd
10, 850) | 2000 _

7 oo taa " (9.30)

0
—A
En 2% +

000,000000000 w=9=00000.0000,¢=00,000. ¢\ ut)=>0+0 (A ut)
000,0000 ¢'(\pt)0000000000000000000,00000

200y

N
57020+ 5=+ =0. (9.31)
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goobooodoooooooooobo,dogboboooooon
(0 1) = Re[ ()i =0], (0.32)

000,s0000,00(00)00000. 0000,00000000000000000000. 0O
00 (931)00000000O0O0OUoOon

% {(1 _ ,ﬁ)di} U(p) — ( L 295) T(p) = 0. (9.33)

1—p? w

000,00p=+10000000000000000-00000 (Strum-Liouville) 10000000
000 (00, 1976; p.215). 000000000 (Legendre) 1 00000000000000,0000
000-20s/w=n(n+1)(n0000)0000000000 {P:(p)} (n>|s)000000. OO0,
Pi(w)0000000000000.00,00000(931)00000000000,00000000
0000000000000

O 1) = TP ()N, (9.34)
gbobooobooooooboooooboob. oobobbO, 0000000000000 00
2Qs
=——. 9.35
“ n(n+1) (9:35)

O0000o0o0oooO0o, k=2r/L=2r/(2na/s) =s/a 00,

L w aw 2Qa (9.36)
TrT s T n(n+1)’ ’

goo,0b0b0dd e<og,0bogb.00b n00b0O0O0DO,00000000.

9.3.3 U0OOOobObOOogo

000000000D000000000000000 V(A ) =Pi(pe*0000,00000000

AoY? = —n(n + 1)Y2. (9.37)
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000,0000000000p0 00000 (000000000 0)00,000000000000O0
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0,000000000,0000000000x/20000000000,0000000000000
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9.34 0OO

0000030000000000000000000000000OU0O00UO. oooo (Laplace) O
0000000000, 02000000000000000(000O0O,1981;05.260). 0000
0000000000,00000 (n,s) 0000000000000 DO (Hirota and Hirooka(1984) «—
Andrews et al.(1987;p.171)).

9.4 pO0O0O0OODOOOO

0252000000,00000000000000,0000000pB000000,00000000
gobooooooooboo.ooboooboooboooobooboboooboobDbobobDobboDOoD. oo
o,0ooooogoooboo,0ooobooooooooooobooooboboo. bobbogo, oo
ooo,b0o0o0oob0oboooboboo0obooboboboo. oboobooooobbooobooooooooon
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O000oooooO (M), 00 (¢)000,000000000000000000 (x,y)000000
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y=a(¢— ¢o). (9:3%)

000, |o,ly « «000. 0000, ¢ = %+¢0, |%|<<¢0|:||:|,,u:sin¢:sin(¢0+%):
Sin¢0+gcos¢)0|:||]|]|]DDDD,DDDDDDDDDDDDDDDDDDDDDD
a

f =2Qsin ¢ ~ 2Qsin ¢g + ZQ% cos ¢y = fo + Py. (9.39)

000, f0 y00O0OO0DO0000BA0O00O00D. 0000000000000 00000000AINDO
000000000. 00, dz/d\=acosd, dy/du=a/cos¢o0 00, 00000 2000000000
000000,000000000000000
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o0~ owy) (941
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000000,4000000000 (942)0,00004¢(x,y,t)00000000000000O0O0O0
00. 000000000 @=72=0, ¢»=00,0000. ¢(x,y,t) =+ (z,y,t)000,0000
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9« 00
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94.3 0O0OOODO
gooodooooboboogoo,booooboboboooo
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000 (943)0000000000O,p00002000000000000000000ODO0O0OOO
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k2412
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|
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0000000000Q0000000, (0000000 (ka,le)0000000000 (w/Q)000
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00.00,()00000000000 0 keDw/Q000000000000.00000w> —8/k
000,/[0000000.00000000000000000,000000000000000000
ooooao.

0000 (94500000000 (cpeycpy) D000 (cgurcgy) 0,000000000000

w B
e =T =~ (9.46)
w 6k
v T T T TRIRD (9-47)
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Cgz ok (kQ +12)2 ) (9 8)
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Wl T (R +1)?
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0000 (944) 0000000000000 COO0OOOOOODOOUOOOO

o

oy = —ily’, (9.50)
v = %ﬁ, =ik, (9.51)
(=AY = (K + 1), (9.52)

vw-k=0,000,v-¢c=0000,000000000000000000,00Db000DO0OQOOO
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0940000000000000000000 95 000.00,0000000000000 9.5(b)
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»'000x/200000000. 00000000OY'DO0O0O0O0O0O.

000000000000,00000000000000000000(@COOon).

note/dyn-met /wave-rossby/wave-rossby.tex 20020 10 100 (0O O0O)



110 o001 g90 00000

(a)

w)0,k(0,1)0
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095 (0000000000 (w>0,k<0,m>0000;000000). (b)(a)0¢t000000
00000000000.00000000000,000000000000.0000000,000
O¢<o0oO.
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O000o0ooOo(oooon).

9.5 UUL0OOOOoooo

goobooboooobo,obbobbobbooobobobbobbobo,20b0b00bobbboo
(v-grad)x0 0000000000000 O0O0O. 0000000, 0000,000000000000
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000000,0000003000000000 (942)000. 00000000000 U,0000.
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000,0000¢(z,y,t)00000000000000000,00000
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0000 ¢ (x,y,t) = Re[Tpellbetv—wt] 0 (954) 0000000000, 0000000000000
Oooo00oooooon

kp
00000000 (945 0000,0,k0000000000. 00 (Uy>000000,k<0000
000000000, U,=8/k*+3)000,w=0000. 0000,0000000000000
(stationary wave) 00 0. 000, 000000 (cpe,Cpy) 0000 (ega,cqy)0,00000 (955000

ooooobooooo

w = Upk — (9.55)

B
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Jé) k
Cpy = <U0 TRy (9.57)
B (/{72 _ 12)
e =Uo+ G py (9.58)
2kl (9.59)

0T Rty
00 (x) 000000000000, 00000000000 U,000000000. 00000000

00,000000000000000000.00 (yOUOoooooooooooooooooo, o
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Lighthill(1966) 0, 0 00 0000060000000, 000000000000 OOOOOOOOUOO
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0o00,0000000000000000000000 (¢y/%k). 000,0000000000,00
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000000, ¢guc,y,0000,096(c)0000000. 000000 («=0)00 2|U,|000000
00000000 (000000). 000000000At000000000000000,0 9.6(a)0
oo.

9.5.4 00U

e 000D DOOO (Teleconnection)

o Wallace and Gutzler(1981)
00o00ooooooooo0ooOoooOo,0oo0ooon0 “co”boo0gdoooooood
000 (O 9.7). PNA(Pacific/North American) 0 J0D000,00000000000000
oo.

e Hoskins and Karoly(1981)
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0,00000000U,<0000000000000,000000000000000000.
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097 00000(12,1,20)0000 500hPa0000000000O00OO0OOCOOOO (Wallace and
Gutzler, 1981; Wallace and Blackmon, 1983, Fig. 3.4). (0 ) 000 O0O0OO0OO0OOO 50000000
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ooo-o060000,0000-075000000.0000 10000000000.
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