7T

] 80

Joooooboond

ggoboboooooboooobobuoooobboooobbboooobLbooon
goooo

.1 DUODOUOUOUOUoOooobobobO

00000 000 0000000000 f/200000000000000000
gobobooobobobooooboobouoooobobooooobooog
000000000o0ooooooo0o00 O0OoOU0UUooooooooD VO
000000 200000000000000

000000000000000000000000000000000000000
0D000000000000000000000000000000000000000
DO0000000000000000000000000000000

00000000000000000000000000 30000000 (r,6,2)
0D000000000000000000000000000000000000000
00000 e, eg, e, 000,

000 300000000300000000 er,ep,e, 000 e 0 6000000
goooognd

ggobobboooobbbuooobobbuooon

ov
ot

0003000000000 00DO00 vioooooobooooooo

0 10 0
V—era +69—%—|— e

+v-Vuo+ fe, xv= ——Vp ge. (8.1)

(8.2)



78 080 00000000000

obb0d bbb uoooobo

v = v,.e, +vgey +v,e, (8.3)

goboboooooobbooooooo

v="V(r0,z)ey (8.4)

gooo
00000000 VOODoOOoOooDoooooooooooooo e00O0DOOoOo0Oon
dobboooobobobuoooobooboo

V.v=0 (8.5)

0000(85) 0 (82), (84) 0000000

0 10 0 B oV ey
(er_ﬁr + 69;—80 + ez—az) -(Veg) =e, - eg—ar + Ve, - .
10V V Oeg
+eq-eyg— —€p -

- 90 T o0

ov 660
Teeny, TVe g
. 869 10V |4 869 369
=Ver G T T ey TV g,
doddooodododouououodg e
060_ 369_ 869_
W_O’ 89 = —€p, 82,’ —O, (86)
DDDDDDDDDDDD(8.5)D
10V
V. ov=-—=0 8.7
Y r 06 (8.7)

0000000000V O 0000000000000
00000 (81)0 (82)0(8.4)00000V(r) 0000000000000

(9'0_8_Ve =0,

ot ot '
v-Vv—Kg(Ve)——V—Qe

o 0f o) T

fe. xv=—fVe,,



8.2 DOODOO0ODOO

79

OO00r0600000000000000

V2 10p

T—i_fv_;E_O’ (8.8)
1 0p

95 =" (8.9)
10p

-z = 1
50, t9=0 (8.10)

0000@®8) 0000 10000000000000000000DO0UO0UoOO 2
00 Coriolis000 3000000000000 0D00D0ODOODOODOO0OO 30000
000000000000 00D000000000000000D0000000Odgradient
wind balance0 000000009 000 p0 000000 D0OD0OD0ODOODOO
00000000000000000O0000O00D00O000O(@.10)0oDUooDoO
goobboooobboooobbbooobbbdoobbboUobboooo
gogooboogooo

.2 UO0OOUOOOnO

0000000000000 000oUooUoO (88)uoouoooooo(e8) oo
ooooooooooooo vobobo 2000000000000000D00D 20
0000DO00o00ooOOobOovooooooo

V:%{—fr:i:\/(fr)2+4_pr%}. (8.11)

gogo 0O %DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDDD
gobboooobobboooobboooobbbooobbboooubboo
O %>ODDDDD O00d0O0OO00OOoUDOU0OOOoOoOUOOoOoOoDOoOoDoOO
gobbooooboboooobbuoooobbboooobbboooonooog
O %<ODDDDDDDDDDDDDDDD

o00: OO0OO0O vVvobhooooooboooog

ogoooon (8.11)DDDDDDDDDDDDDDDDDDDDDDDDDDD
0 2y
o>~

Oo000(R12) 0000000000000 oU0o0oooUoooDUooDoOO

%<ODDDDDDDDDDDDDDDDDDDDD |%|DDDDDDDDDD

godooooooooooobbon

(8.12)



080 00000000000

gobob0 oobbbooobbooon
dogooooboboboboboobooboon %>ODDDDDDDD (8.11) O 20

oood
1
V+:§{—f7“+\/(f7“)2+ }a
Vo % {—fr— \/(fr)2+ } (8.13)

0000000f>0000,V,>0,V.<0000000000000000
000000000000 O0 (V,)000000V.0000000000000
00000D0000000000000000000000000000000
00000000000000000000000V, 000000000000
00V. 000000000000000000000000000000000
000000000000 0000000000000000000000000
0000 |Vo|>|Vy 0000000
0000 00000000000000
000000000000000000 £<000000000 (8.11)0 20

ooo
1
V+:§{—f7“+\/(f7”)2—

v :%{—fr—\/(fr)t } (8.14)

0000000f>0000,V,<0,V.<0000000000000000
0000000000000000000000000O00O0O0O0OO000O0
0000000000000000000000000000000000000
0000000000000000000000000000000000000
0000000000 |[Vo|> |V 0000000

4r Op
p Or

4r Op
p Or

ar Op
p Or

8.3 OU0OOOOOOOO
8.3.1 Rossby [

(88) 00D 10000000 Lagrange 100000000 0OODOODOODOO
00000088 0000200 CoriolisI0O0OD0D0DO0OODOODOO Coriolis OO



83 DDOOOO0ODOO0

81

0000000000000 Ressby DO OO OOOOODODOOOODODOOODODO
OO000000Rossby 00O

_ ool vEr Vv
Ro= Eoioisnn] ~ v fr (8.15)

O000ORo>10 Coriolis0 0000000000000 0D0O0O0DO0O0OD0ODORox 1
OO0000O0Ooo Coriolis00000D0OOO0OOOOOOO
ggoboboogoboboooooooboo

832 0O0DOOODMMRe>»100OO0

Ro> 1000000000000 Coriolis00000000O0O0O00ODODODO Coriolis
0oooooooooo (811) 0000 f=0000000000000 (8.11) O

V=4 -% (8.16)

O0oooodoooooooooooooooooooooooooon %>OD O
goddobooooooooooouoooouooouoooooooooooon
oo ooooooooouoooooooooooooooooo
gogddooodooooooooooodoooooooooooogooooon
(cyclostrophic balance) 00 000 O

833 ODUOOUODMMRoxk1DO0ODO O

Ro<10000Coriolis 000000000000000000000000000
00000000 (88) 0000 r—o0o 000000000000 (8.11) O

10
v=—-2 (8.17)

pf or
000000000000 CoriodlisO0OO0OO0OO0OO0ODDOOOOOODODODOOOODO
O (geostrophic balance) DO0DDO0O0Of>00000000000000000000

ggoo

834 0OODOO

0000000000000 0D0000000CeriolisO0O0OD0ODO0O0O0OODODO
gogoboboooobbboooobbbooobbbooobLbbooobobboooo



82

080 00000000000

oooooooooo@1)ooooooooo

V=—fr (8.18)

0000000000000000000000 r000000000DO0O0O0000O0O
000007 =2#r/|V|=2x/|f|00000000000O00DO0O f/2000000 T
0000000000000000000000000000000000000000
000000000 (inertial oscillation) 00000 0000000000000 OOO
ooooooo!

100000000000 000000000000000000000000D0000000



