Joooboboooboboodgdd
HRERERE

obooobooobuobboooboobogd

U oot

MURAHASHI Kuriki

Joobooo oooogd
oogon
Jobooogon



ERN 1

L] [

0000000000000 0000000.00000000000000,0
0D000000000,00000000000000000000000000
0000.0000000000000000000 (Montabone et al., 2005). [
000000000 @O000000)0000000000000000000
000.000000000000000000000000000000000
000 Odakaetal. (2001) 00 0. Odakaetal. (20000 20000000000
000,00000000000000000000000,000000000
00000000000000,0000000000000000000000
0000.0000000000000000000000000,000000
D00000000000000000000000000000000000
(Rafkin, 2009) 0,0 0000000000000000000 (Spiga et al., 2013)
Doooooo.

go,2000d00oobooobboo b 4oobbooobb,obbod
gbbogobuoobooobboobbuoobobooobo,bbooboboo
gogobobboooooboobbooooob.gooo,bboooooobood
ggobobobbooo,gbbobod,ggbbbbbouoooobbobobodad
ggobobbooooobob.oobbobbuoooobbobbuooooob,bood
gogobbbobbbouooooobbobobbbouooooobbobbougo
g.bodgoobobbodoooob,bogooboobooooooobobooa
gogbbobuoooobood.

000d0ooooooooObOoObOO0O0000d0ooooooooooonOn arares
/ deepconv (http://www.gfd-dennou.org/arch/deepconv/)0000. O
oobobooooobbooooobbod (Klemp and Wilhelmson, 1978), O O O
O0o0b0o00o0oooood (Louis, 1979, 000000 150000000000
(Klemp and Wilhelmson, 1978) DD OO UOO. 00 O0O0OOO O Odaka et al. (2001)
01000000000 bobo0dooooobobbo0o0ooooooobooo
O0oooobOoO.0010b0b000000ooobDogd (Ls=1002) 000 20°0
oooboooooo.booooooobbooooooobo,o00ooboooo
O0,0000000000.000000000 50km,00 20km, 000000,




ERN 2

gboodgb 10omib0.gobobibd (Local Time : LT) O 6:000 00000
goo,300booboob.oobooboob 0 oo, bo 200
gboobobgbO.100 Deardorff (1980) 000, 0000000000000
gboogboobo(@uboboobuobobuoobuon).bo 1dd Prandtl OO
gobogobdodob,gboobooboobooboob @booboobon
gogooo)dgoo.

goooooobooooooooooobbbbbo0o0oognn Odakaetal. (2001)
gbbogbbuogbboobbobo.bogbboobboobbooboo
gbogbooobo,0bgobooboobbooboobo,bbobbon
gbobobobobg2-iokmdbgbgobogb.bOobobobobooon
gogoobobbooooooboobobooo.bobbooooobbobbooooono,bood
gbbodgbbogboooboo.boggboooboobbuoobbooboo
googooob.obbbobbbotbodooooooobobbobobobbooooa,
gbobgooooboboboobooDb ikmdboooo,bO0b00.000000
gogobobbooooobooboo.bbobbooooobobob,ooobobobooa
g,bgobl1400b00boob.ooboobbobobuooboobbon
gbobod20dbbogbooo.ggbbodbboobbuoobboobobo
ggbbobogogbbobuoooobbbuoooobobbooan.

gbobogooo,bbuogbbugbbuogbobogboboooboooboo
g, gbgobobobooboboobo.oboboboboboboob,2n
gogoboboboog.bouodgg,bbougggobboboooooboboad
ggbobbooo.bobbodg,obbbbodoooobbbooooobbobodo
gbogb,gbuogbogbogbogboobooboobooboobog.




ERN 1

L] [

010
1.1

1.2

1.3

1.4

020

2.1

2.2

2.3

24

2.5

g 7
0000000 ..o s 7
I 8
121 0OO0OO0O0OO0oO0booboobooboboobog ... 9
8 12
OO0ODO0O0 .. 12
goooo 13
OO0 . 13
211 000000 .0 13
N I 16
221 O0O00OO0O0O00O0O ... oo 16
222 000000000 ... oo, 16
8 I 17
OO0 . 18
S I I 18
242 00,00000000000 ... .00 00000 .. 18
OO0 .. 19




030

3.1

3.2

33

34

040

O 0O A:

A.l

A2

O O B:

ERN 2
goboo 24
N 0 24
31,1 ODOO0O oo e 24
3.1.2 0000 .. 31
313 0000 oo 31
N 0 31
321 OOO0O o 32
322 0000 .00 39
323 00000 .. 39
N 0 44
O 48
god 49
gobbobooodn 51
OO0OD0O0O ..o 51
8 0 54
A21 O0O0D0OO0O0O0O0O ..o 54
A22 O00000O0DOO0ODOO0O ..o 0 oo, 55
A23 O00000OO0DOO0ODOO0O0O ..o oo, 55
A24 O000O00O000O ... o 56
A2S5 O00D00O0O0O ... e 57
OO0 . 57
goboboooobbbuooobbod 59




B.1 00000000 D0OO0DOO0O0OO0O ... o0 .. 59
B.1.1 00O0O0O0OO0ODOO0ODOO0OO .« ... 0. . 60
B.12 0O00O0OOO0O0OO0OOO ..o oo . 64

0 0

1.1 DOoO0oO0oOo10,00020000000,000000000.0
OOooobob 2000000,00b0000001Db0bOobO
oobo.0bo0boooo,obooboob,0b0ooobobobn
O0O00. (Leovy and Zurek, 1979, Fig. 1 o) . ... .. ... 7

12 DO0000000DO0D0DO0O0 MY2)OOooOoooOd (MY 24)
O000000000 Ly=195°-225°000000000000
000000000000 00.0@OMY2400000000.
O@G)OMY2500000000.0 (o) MY240ODOOOODOO
O0.0 @O MY25000000000. (Montabone et al., 2005,

Fig. 70000) . . . 0o 8

1.3 0000000000000 oooooooooog (mo)
O,000000000000000O0DOO00000oooobooOoo
00 (O0). (Kahre et al., 2006, Fig. 100 040dOd) ... ... ... .. 9

14 ODOOOOOOOOOOOOOOO00u00. ggo,ougaa
gboodbogbouogbo,bog,ugbogboobbobbo
oooooo.0bobobobobobo,obooooo (@ so
km) 0O0gooodo,0000b00o0o0.0gboooooon,n
gbooboooobbobo,obbbooogbbbog 1100
oobogoboooob,obbooboooboob. @b b,2014
OOOO) o 10

1.5 gobboooobo.oboog,bbooobboobboon
gbooobo.0boooobobobuoooobbboooobbogao
gboboboood,boooobobooagobood. oo 11

21 000O0OO0O.00000000 deepconvDO0oooog. .. 18




2.2

2.3

24

2.5

2.6

3.1

3.2

33

34

3.5

oboooooobo.boobooboobuoob 100 myuon.
00000000 deepconv DO OO, ©oo v oo oo 19

obobooboob.booobo, oo crogo. oL 20

4A000000000000000.0000 LT=6,10, 14, 18, 24,
zUUODOOODOO.OD0OOO,0booboobooo. .. 21

Ooboooobobobo.Lr=6e000000b0.0b0000,00
OOOD00O0O. e e 22

gbobooobogobuogobuogobo.ogobd m, 000
8 0 23

DoOO0odob.0bo0o0obb0od,dbD Odaka et al. (2001).
DO000000 x),00000 (z. 0000000 LT=12, 14, 16,
BOO.00D0000 Sm/sU,0000,0000000.000
goo,g0b0bobooooboboogg. oo oo 25

0000020000000 We?)000.00000 (2,000
000002000 (Ve?). 0000000000,0000 Odaka
etal. (2000 000000.00000000 LT=10, 12, 14, 16, 18,
20,22,24 000 . o o 26

OO049950mUdbbgonoodo200b00boobooboon. b
oobooobo20b000000,00000.00000000
00,0000 Odakaetal. 2001)000O0OO. © .. ..o 27

000000. 0000000000, 000 Odaka et al. (2001).
0000000 (x),00000 (z.0000000 LT =12, 14, 16,
1800.000000 S5Sm/s0,0000,0000000.000
000,0000000000000000. .+ .+« oo oo, 28

0000020000000 (Ve 000.00000 (2,000
000002000 (Va?). 0000000000,0000 Odaka
etal. (2000 000000.00000000 LT=10,12, 14, 16, 18,
20,22,24 000 . o 29




3.6

3.7

3.8

39

3.10

3.11

3.12

3.13

3.14

obooboobooboob200b00b0o0obobo.oon
oooob20000b000,00bo0.booboobooo,
0000 Odakaetal. (2001) DO 0O00O0O. 0000O00OOO0ODO
OoOOo0bOOob0bOOsomObDOO0DOOn. Odaka et al. (2001) O
oobobooboosombodog 75mboobogoo. .00 30

DoOO0boooo0.oob0buoobdb,bdd Odakaetal. (2001).
OO000000 x),00000 (z. 0000000 LT=12, 14, 16,
BooO.oooooboob.obooob,o0bbuooobobo
I 32

0000000000000.00000 (z,00000 ). 00
00000000,0000 Odakaetal. (2000) 00000000
0.00000000LT=6,10,14,18,22,2600. . . . . ... .. 33

gboodgbo.bodgboobbog,ggb obbodgbo.oo
00000 x),0b00db (». 0000000 LT=12,13,14, 15
ob0.000000 Sw/s0,0000,0000000.000D0
go,0gdobobboooobbobogd. oo oo 34

0000020000000 (Vo?)0OO. 00000 (2,00
0000002000 (We?). 000D0000000,00000
00000000000.00000000 LT=10,11,12, 13, 14,
SO0, © o 35

U0 49950muUdpbbgoobooob2000000000000. 0
ooooobo20b0000b00,00b00.00bboooob
I I I 36

gbbogd.ogbbuoodobbo,obbuoogbbog.go
O0O000 x),0b00db (». 0000000 LT=12,13,14,15
Ooo0.000000 5Sm/sO,0000,0000000.0000
I I I 37

DD00020000000 (Ve?)0ODO0.00000 (2,000
D00002000 (Ve?). 00DDOO0O000000,000000
Ooboobob.0booboogLr=10,11,12,13,14,1500. 38

obooboobooboob200b00b0o0obobo.oon
oooob20000b000,00bo0.booboobooo,
I 39




oo

3.15

3.16

3.17

3.18

3.19

3.20

3.21

3.22

gbboood.ggbbbuoodgbb,ogobbbuoodoob,o
O00000 x),00000 (». D0O0DO0ODO LT=12, 13, 14,
Is00.0000o00000.0D000O0D,000O000O0DO
N

OoOoooO0oooboOoooo.oboono @,00000 .00
oooobooobo,oo0buoobogbb.0oboobbon LT =
6,10,14,18,22,26 00 . . . . . . . . ...

gbodbuodgbuodgbogb,oboobobobbo,boboo
gobobbouggo.ggoboobobooo,ggoobooon,
obooboobo,0bgobgob Lr=10-11, 11-12, 12-13, 13-14,
4-1500000.00000 (», 000000 [K/day]. .. ....

oobobobgbobobo,obobobobob,bobob
oooooboooboboo.boogbooobooboo,boobooo,
oboooobob,oo0bboobbooobooobbon. b
ooogoog LT=10-11, 11-12, 12-13, 13-14, 14-15 0000 O
Ub0odl (,000000 [Kday]. O 3.17000000000
I O I

gobboobbbooogo. oo, goobbbib x. 0
gbgbobobog,ogbudbadgboobobboboo.o
000 LT=13,14,15,16,17,1800. . . .. .. .. ... .. ...

oboooobboobbooo.ooobboobbo,oobn
Dooboobooboo.cboboboo,gobgo @o.

gboobgbogbogbogbogb.bodgboodg,guoo

OChH.o0obooboooboo,gobobooboboobgoon.

gbbboooobbbuoooboboboog.oooobboao
@CoD)HDh,0000 <0.002,0.002-0.004, 0.004-0.006 ...000. O
gbbboooobbbooobobbboog.oooobboao
O, 0g0bboboboobooboboo.boobodgb LT=12-
13,13-14,14-150 10000000000, .~ ... ..o,

45

46

47




ERN 7

010 OO0

11 0oooooon

Jddoooodo0doboobod0ooo,b0oooooobooooooo.
0J0dddoopoooooooo,00d0o0obo,0000ooao,boooo0o
O, 00000000000 DO00000.O01100000ooobo0oooon
oodooooooo.011ooooooo 1gooooooooboo,o00oono
2000 0000000U o000 ooboooboDoooa
oo.0o0o0odooooobooogoo oHoobohoooooooo.oo o
1.2 0 Mars Global Surveyor MGS) U0 OO QODOODOO, 00000000000
ODo00odooboodooooooboodoooooobooOononod (Montabone et
al.,, 2005 000.

AREOQCENTRIC LONGITUDE, Ls
| 1 140 60 180 200 220 240

Ay

'ﬁ:"—l‘ : i L L

G 00 200 300 300
1
i} \\“‘.\
¥
300 400

LANDER 2 S0LS
gll: 0gobog1o,ggb 200boo0oo,bo0booboo.obon
gbooobo2200b0obo,bobooobob0i1ogboooobo.obo
gobod,dbboog,0bboobbooobbdudn. (Leovy and
Zurek, 1979, Fig. 1 00 00O)

4k LanDER 2

= '] L]
T T T

o

OPTICAL DEPTH

| LANDER

[

Lt
T

|
o3 0] 200
LANDER | S0OLS




g 8

MY 24 MY 25
Termperature Temperatura
100
— — aa
£ £ a
b |
[= Oh
2 s =
¥ o
! P
Lo IR
I £ il | )
"
a 3
—l —&Q -0 L] a0 —&0 —&0 -30 [s] an

-] Q 3o
Lotdude [degrees) Lobitude [degrees)

T
130 140 15D ki) 170 180 180 200 Fali] 2R 230 240

Mean meridiongl cireulation Mean meridianal efrculation

Log-pressure Height {km)
Log-pressure Haight {km) S
Ers8TdEER

oo

—50 —EQ -30 o 3n L] ac -an —B0 -3a a 30 ED an
Lotdude [degrees) Lobtude (degrees)

-2.00 -1.00 -040 -0uZ0 -0.05 Q00 QD 020 0.Od .00 200 500
kg5« 107

012 0000000000000O0 MY2s)oodoooooo Mmy4od
O000O0D0D0O0O Ly=195°-225°00000000000000O0O00O0O0O
O0o0pDooo0O0O0.0(@0OMY24O00000000.0 (b0 MY250
0o0ooooOd.d eoMYyY24O0OO0O0ooooOo. O @O My2so
O0O00b0gon. (Montabone et al., 2005, Fig. 7000 0)

gbbgbbobuogboboobooboboob.oboo,oobbooboa,
gobgooboobuooobooob @ob)ooooboo,obbooobooo
go(@obo)ooooobobooooob.o13pooeceMuboboooon
go,bbougogbbobbouoogbbbbuoooobbooa.bbbodad
gbobogobooobbogoba,boogboboobboobboooboo
gogoo.

1.2 J0000ooooooooboon

gboboboooobobobgoboobobo,oboobobobobon
gbooobgbobob.Raftkin2009) 00, 00000000000000000
gbogbuooboobuoobuoobuooboobooboobo.boob,o




ERN 9

Globally Averoged 9 um Opacity
0.35

0.30

Wimd Stress Only
Ousk Oewil Only

0.25

0,20

9 wrn Qpocity
o
o

2
=

Q.05

0000 .

013 00000000000 00000000O0O0000000(@mOo)H)O, O
0o00d00do00dDd0oobo0oooDOoooOoooOoooooooooOo @o).
(Kahre et al., 2006, Fig. 100 0 0 0O)

ggobobbuooooooboobo,gogobobbboooogobo,oad
gbooooboobodbbobboobboobooboobboOn. Spigaet
al. 2013)00,00000000000000000 (rocketdust storm) 0 00O,
gbbogbbuoobobooobo,bbugbobuoobbooboboooboo
U, 00000000 “rocketduststorm” U0 000000 O0OOOO0O0O.

obooboboboboobobobob0ob0obOobObO Odakaetal. (2001) OO
0. Odakaetal. (200) 00 2000000000000,00 20kmd00gn
gogoobobboooooboobbooooooboobbooo.bboo,obobobooa
gbbogbobooobooobooob,obobooboboooboooboo
gobbobooooboobood.

1.21 ODOo0dddooooooooooboboobooo

gbobogobooobbodgbba,bbogdgbboobboonobooboo
gogbob.ggoobbbboduooobbbbooooobb,oooobbbodad
gogob,ggggbbobbouogobobobbooogobobbooognb.o
gbobogbooboob,ob 0 4uoboobooboo2b00000
gbobogoboog,bogbbuogbbugbobuogboboooboooboo
gbogboobobboobooboboobob.bl40b0b0obbobon




g

10

gobogobooobobgoooboobo.2gboboobobo,bobooboboobob,n

O 1.4:

(1000 m)

S_dx0200—dz0200_00_005 /mars—test.dmp

L |  EULBNLENLEN B L S e T T

16 |- -

Height
"I
1 1

1s|

1o [

4+ ‘ s G ' s ]
, o4 eSO RS
-a.1 0.0 a.1 0.2 a3 a4 a.5 0.6 200 250

(—178 degrees_sast)
Iongltude Temperature
-18 -8 0 8 18

- T T T

18 o

12

Height

¢ L]
14 5
11,
.
'l 1 1 Il 1 1 'l 1
0.0 ad a2 a3 a4 a5 0.6

-a.i
(-178 dagrees_east)®
longitude

Temperature

gbbogbogoobooogobuoobboo.gob,gboooboon

gbodgbooo,bodg,ggbgobobboobuagbooobobb. b
gbobobobobob,bobobob (@ sokm.0oogoo,bod
ggoobbb.oobbbboboboo,guoooooooboob, b
goodgooobobbbbi1ooobobbboobobb,bbbbobbb

goooobg.@b 0,201400000)

goooobooboob,ooboobooboboo,0obDb0o0 7kmO04,
gbooobg iokmdonogo,0bgobobbo.obobboboobon
goobooooo,0bodboboobobooobooobo,2obooboon
ggbobbobuoooob.oooobbbbuoooobobb,o0o0obbbodao
goboobooooboboooon.

goboboooobobod

gbobogobooobbogbboo,bogbboobbooobooboo
ggboboboda,gbbbboduogobbbbuoood.ouoooobbobodao
goob,boogogoboboooooobboob,ggooobbobodad




g 11

goodoooouuou. oooooooa,bbboooooooooag,
ggboobuoogoobbbuoogo@uouobobobooo)yboooobobobod
gogbobbouoooobbobooa.bbbo,oobbboooaobbbodad
gbobogoboodb,gobogboogbboobbuoobboooboa
gbbogobooobbob,ooboogbbodobboobboooboo
[Doboooobbboog@oo))boboooooboo.

gboboboooobobobo,boboboboboboobobobobon
gobgoooboboooboobbo. b0 0 syoo,oobboobooon
gb2000000b000.10b00b00b00bobooboboobobon
goboboo@obobo)obobuooboboobobd.0ob 100 Prandtd O
gogodogooobo,gogoo@obobobo)bobbbbbbobobooooooad
goo,0bobobobobobooooboobobobobobobo.gLs
gogoobobobooo.booogoobobobboooooobobobobooo,obobobooa

A
Z

-------------------------------------------------------------------------

015 0obobooobb.oobobo,ooobbooobboooobooon
g.0obboboboobbbbbboooooooobobobobbbooobbb
g,0oggooobooogoooo.

gobogboboobboobbodb.oboobobuooboobboobobo
gogbobug,bbooggbbobuogoobbbooooboo.

oo, goobbbbboooood. goooooog,uoood




g 12

gogbbbooogbbbooobboooobbbdooobobobuooobbb o
gogbbobuogoobbboooobbbooobooboooann.

1.3 0O0ooggg

000000 0ddd0ooo0ood0oooobDoo0ooooobOoOoOooOooOoon
ooddoooboboobobodooooo,0b0bboodooooo.oooooo,oo
gobododooodooooooooooobooooooooo o o4 o
ododooooooo.0oooooooooo,0ooboooooooooon
0J00dddddoooooooooooooodoo,oooooooooooon
00000000000 deepconv/arareS U DD U00OODDOOO. OO0ODOO,
Jdddddddooooooooooooooo, 0000000 ooooon
doooooooo,0ogoooo,0bbod0o0oooboooooooooon
oodoodoodo. oo oooooboooboooo.200
doooooooo 1icomOO000d00O0ooooooooooooooo. oo
00000000 Odakaetal. Q00 OO 0OOOODOOOOOOO, 000000
oodo,0o0o00d00ooooboob.ooo,bo0000ooooooooon
god,jgodoobodoooooooooooooooooooooa.,

14 OOOoogo

gbobogbuooboobgobgoob.b200b,0boobooboobon
goggobobooboboo.b3gud,ggoooob.obbbbobbooogd
gbobOg,0b0b0dbd Odakaetal. 20000000000, 0000000
gobogo.gpobogoboooobboob,oobboobobooob.b o4
ggb,ggdgbbbooaobbo.




gobooo 13

020 00000

U2000,000000000000 deepconv/arareS U OO OO OO.

21 OO0

211 0O0ODODOOO

gbbog22b0ogbobogboogobuoo.gobo3gbooobouooboa
ggoobogaod.

gbobooooooooobogbouobobdl (Klemp and Wilhelmson, 1978) O 0
gb.0booobooobo,oobooobooobooobooobbg @
googoob)booo,bbobobbbooboougoog.bbooooggd
gboooobooboobbooo,2bbgobuoobbo.oboobbon
gboobobooobdw,», 00DOD w, 0000000 @OODO)O 7,00
Oe0D00.00000000DOOCOO p,00p00TODLOOOODOOOO
ggooob.obo,gbbboogobbboooobbbuoooob.

Rq

T = (pﬁo)% - % @.1)
=T (@) . (2.2)
p

OoO,p, Rg,c, 0000000000 DOOOO,000000000000,0
000000000.0000000000000,00000 Rg ~ 191 [Jkg™t
KD, 00000 ¢, ~734[Jkg ' K], 00000 Odaka et al., 2001 0 OO

DR =831 [Tmol"1K~1],CO, 000 M =44.0[gmol~}] 000D

R 1
Rd:Md~189[Jkg '

gog.




gobooo 14

po~700[Pa]O00O0O0O0O.00000000000,0000000000000
00000.00000000000000000.000 ¢0000000 ¢,0
0000 ¢ 0000000, 000000000 DO0U00DOOOOOoOooOOO
goo.

w(z,y, z,t) =u'(x,y, 2, 1), (2.3)
v(z,y,2,t) =1 (x,y, 2, 1), (2.4)
w(z,y,z,t) =w'(z,y,2,1), (2.5)
O(z,y, 2,t) = 0(2) + 0 (2,5, 2,1), (2.6)
m(z,y,2,t) = 7(2) + 7' (x,y, 2, 1), (2.7)
plz,y, 2,t) = p(z) + p'(2,y, 2, 1). (2.8)

gbbogbboobobooobo,bbuabobuoobboobobooobod
ggbbobuoooob.obboboooobobbooooboobo,ooobobobaa,

op

e 2.9

92 Py 2.9
goooo.odd,gbooobbobood. o 290 ﬁ,Q_DDDD,

orw g

A A 2.10

0z et ( )

goo.

ooooo,00b0 co,0bobobooo,0ooboooooooDoooD. oo
ggbbbuoooobboo.ogog,buooboboboooobobobood.

goooo

ou ou ou ou _orn’
o (“a— gyt a—> —alGy T Turbu 1D
ov ov ov ov _on’
7 - - i — + Turb. 2.12
5 <u8x+vay+w8z) cpeay + Turb.v, ( )

ow _ (ua_w v wa_w) 02T Turbaw g (2.13)
z V4




gobooo 15

ggn

o0 00’ o0 o0’ 00 ,
5 = (ua—$ + v% wg) — wg 4+ Qraq + Turb.0'. (2.14)

goobo

or' C? . C2 D

= "5 V- {0y’ s, 2.15

ot cppt? {7 u}+cp62 Dt @.15)
000,Qu000000000,C,000000.000 Turb.u;, Turb.d 00
oo,

1 0 Oou;  Ou; 2
Turbu, = ——— 1< pK, . J —p0;: F 2.1
urb.u; 59z, {p m (axj + 6331-) + 3P0 }, (2.16)
Turb.0 = __8 u; 0’
ai[}j
10 ol
=—— | pK},— 2.1
pOx; (p haﬁj) @1

ogbob. K, K, ddbobgoobogoobuooboboob,oobobgoobobon
gooob.rFO0b000D00OD0O0O0ODDOODOODOODbDOODbDOOD

l—
E:§u2+v2+w2

K2
eryE

goo.obbooboobooboobuoobo22300boan.

goon

gbbogbogboba,bugbbogbogbbogboo.bodgb,oboo
0000000 L,,y000000 L, O0000,000000 000000
goboooogd

(b('r? y? Z? t) = ¢(x + L:B? y? Z? t) = ¢(x7y + Ly7 Z7t>7 (2'18)




gobooo 16

oooooobog p,0bdbwbhUODL00O0OO0O0OO0DywyOODOODOODODODOO
g,

w=0, (2=0,D), (2.19)
a B
“L-0,  (:=0D) (220)

gogo.

22 OJ00O0OoOooooooooooo

221 0O0OOOOOOOOO

0000000000 100000000000 (2.13)00,

dpK _ 0 )
IPR LV (pKu) = —c,0pu -V + pu- D+ pogw — K2 2.21)
ot 7 ot
ooo.ooo,
K=;ﬁ+ﬁx
D:(Duva)a
u  u 9w
Du”m@@*@*&a—x)’
w9 ou\ 2K, 0 [ dw
Dw—Km<w+a—xa—z)+—p a_<pa_)
000.00000000000
dp
P4V pu= 222
8t+v pu =0 ( )
00000,0 22200000 22)000000,
e 7
% = —pu-VK —c,0pu-Vr + pu- D + p%gw (2.23)
ooo.

222 0OO0OOOOOOO

gooob 2140 pgob,p0bboboobooboobobbobo,

o(ph o0
9(pd) _ —pu - V0 — pw— + pQ + pDy (2.24)
ot 0z




gobooo 17

ooo.ooo,
Dy = hg—z—l-%a% <P%)
000.0000 (2000000000000,
@:—V~(ﬁ@u)—l—@V-(ﬁu)—ﬁwg—f—l—ﬁQ—i—ﬁDg (2.25)
ooag.

23 UO00ooooooonon

Klemp and Wilhelmson (1978) D U0 ODUODO OO 200Hdoooooog 1.500
gbogoubbobobobbo.ooboboboobobbobboboboboba,

dE C.
= B+ S+ Dg — (7) E3/? (2.26)

oooooOo.00b/(00obO0oboobo.B,SO0O0DO0ODOO0ODOODODODO
gboooobogobbuoooboob,pgp0b00bboobboo,04000000
gogbbooboogon.

9

B = 5@, (2.27)

S = —W?—Z, (2.28)

Dp = a% (ng—ﬁ) . (2.29)
1.500000000000,000000000000000000000.

(wiu;) = —Kp, (g—s_; + %) + ;%E, (2.30)

u;0 = —th—qi. (2.31)

bt K,00bobdobobobobobog,rO0bobboobooooon
gboobooobo, K, 000000000, K, K, O EO00D0O00O0DOOO0
goo.

K,, = C,E'?l, (2.32)
K, = 3K,,. (2.33)

ooooo c,c, 0000 02000.




gobooo 18

24 000

241 0O000O0OODOOO

oooooooooooooo,oo0boo0booooooooboouooooo.
O00000 ArakawaCOOO0O,000000 LorenzO0OOOOOODO.

goboobgobg (e:gboobgo,gobooboobo)ooboobon
gob.0bbuog @ub«.00)bbooobbbooobbooobboboo.
r,yOUOODODODOOO0oOoooobobo,bbuoooooobbobobboog,ogn
gogooboobb.0000ooboboobbooo,ggoobobobbbogod
goog,b0ogbooobobooobo.boobuoobo o21b0ooboo.og,
gobbobuoooobboooobob220b0000nboa0.

/, o /; o /
I I

1.5 k+1/ 13, ky()

? 1J+1(\a ktl 1+1,j+l(v L k+1

y

:.i'()+1' '.1+1(vk1
o o DR g LG
./ i,j,k+1 1(u),J 1‘+1I1+1,Jl+1i+1(9j,k+1
I
7
— - L — - -

! . j— — J _
11,0, K(0) 1.7 vi+1,,k(w)
7
s | ® /..’. '1( )kT i1l ( Kk
{ 1 | ¢ 1)+1,%), 1+1{j+1(v),
& .

[ | 1 ®
o LP%-L » S
-

Ve 7z
7 7/
/ ® / ®
/ 7

021:000000.00000000 deepconv0OOOODOOOO.

242 00,00000000000

gbobobobo200b0b0obobob.bobobobuoboboDooon
Oo0obO.00000DbO00b00O00bDb0oo0 ArobboOoOoooOo.ooo
goboboodbbob HE-VIDODOUOO,w,o 0000000, w,w 000000




gobooo 19

7 NN
boundary boungary

im-2 im-1 im im+1lim+2

im-2 im-1 im Nm+1im+2

@ vector @ scaler

022 00000000.0b00b0o0oboobobob0 1o mbo0.oon
0000 deepconv D 0D OOOODOOO.

gobodgb.0obboooboooboooboobobuooboobboobobo
OO000.00000000DOO000b0O0o0bOoOoOoooDooOo0 AtODoboOoo
O00.00000000000Db00b00b0bOd deepconvdODDOOO0OOO
gogoooo.

25 0UO4do

0000000 Odakaetal. 20000 0OOO0ODODO, 000000000000
0000, Odakaetal. Q00H OO OOOOO, 0000000000 20km, 00
000 S0kmO0O00.000000O0O00O00O022000,00000 500000,00
000 Az =Az=100mOO00.0000000 5S0mO00.000000 At
OO0 15sec, 000000 A70002secO0OOO.

gobboooobbooobbobuoobobobuooobbboogbboog.
O00b000o0o0bO0oDOon (Lecal Time=LT) 60000 00000O00O0O0O0OO.
O0O0,Odakaetal. (200) 000000 100mOO000000O0OO0DOOO0ODOOO
O,000000000 1.5625m,4.6875 m, 9.375 m, 18.75m,37.5m, 75 m, 0 O
goo.cooo,bobobosomdbgnoo7Ssmbdboobobogooonog.
gboooboobo,oboobbuoobboboboob 23,024000.0
googoo300secbddpod.0ooboobooob b25000.00
gooobog3KOo 1500 1.s5Ki00noooogoog.




gobooo 20

Surface Temperature
(K)

N
@
o

Surface Temperature
N N N
n L =2
o o o

N
o
o

[s.4]
(=]

10 15 20 25 30
(hour)

local time

g23:0000b0obogo.ggobb,o0b0 Lrrogn.

goboooogod

goooo,b oo, oobooboobuoobo@oboobon
gbooooo)yoboboboooobobo@wohooooobobobobo)o
20000.00ooooooboob,boblob e2ey0bob oo, o
goog2000000404,!10

I =1y = (Az % Az)'/? = 100[m] (2.34)

gogdob.oooooooobooobobooo.bbobobobbooggo,d
oo/gbooooooo,0oboooboooooboD (ZoobooboooDo
gogoooo.

1 1 1

- = — 2.35
l l0+Kr-z ( )

gob 00000, KrOOOoooboboo,b0boooobobob o260
go.

gobooogd

godgggooobbbboobbbobobooodada,boboouugooooag.
gbobodobog,boobogboo,bogbbooboobbooboo.oo




gobooo

21

Radiation Heating rate LT=6.0

T x=50 m

y=50 m
t=172800 sec

(x1000 m)
T T
15+ E
I3
£
o
£
o
5100 2 -
o
o
|
N
sk ]
. L L .
-2 o

2 3
(x.001 K.s=1)

Radiation term of potential temp

Radiation Heating rate LT=14.0

(x1000 m)
T T T x=50 m
y=50 m
t=201600 sec

s 1
i1
2
o
£
Tot i
o
o
|
N

sl ]

B
5
1 1 \—A_~ 1
I 1 2 3
(x.001 K.s=1)

Radiation term of potential temp

Radiation Heating rate LT=22.0

(%1000 m)
T T T x=50 m
y=50 m
t=230400 sec
15+ -
)
£
o
£
Tt N R
8 N
S °
|
N
s ]
. 1 \ .
-2 -1 0 1 2 3
(x.001 K.s=1)

Radiation term of potential temp

Radiation

(x1000 m)

Heating rate LT=10.0

= o
T T

z—coordinate

o
T

T x=50 m

y=50 m
t=187200 sec

-2

-1

o
e

,K\'\L
o 1

2 3
(x.001 K.s—=1)

Radiation term of potential temp

T x=50 m

=50 m
t=216000 sec

Radiation Heating rate LT=18.0
(x1000 m)
T T
150 R
2
o
£ o
Tt 2 ]
o
o
|
N
stk ]
. \ . .
-2 -1 0 2 3

(x.001 K.s=1)

Radiation term of potential temp

Radiation Heating rate LT=26.0

(%1000 m)
T T T x=50 m
y=50 m
t=244800 sec
15 B
)
2
o
£ o
5 3
5 101 s i
o
o
|
N
sk 4
L L L L
-2 -1 0o 2 3
(x.001 K.s=1)

Radiation term of potential temp

024 4000000000000000.0000 LT=6,10, 14, 18,24,26

gobooboo.boggo,ogogoboboogd.

gboobuooboobobbyobboo,oobooboobobbobo.

oY

ot

= —Adv.)p + - +v(2)¢

(2.36)

b yObOooobobbboooobbboooobbbo.buoooobo

v=a

(2 — Zmaz —

1 — cos

d

d)\°




gobooo 22

Mean Potemtial Temp.

(x1000 m)
T T T Jy=50m
i 1t=0 sec
[ laoveraged x:5C
i | averaged x:—
15 -
o ! |
- 5 i
o
= i ]
5 i |
et - -
) 10 [ -
o]
0 L 4
| X ]
N " ]
5L -
[ PRI PR |

200 220 240 260 280 300
(K)
disturbunce of potential tempera

g2s5 000b00b0boobooo.Lr=6000bgo0b.0obboo,oobon
ggo.

ao00000O0O0DO,000000D00000.00qd000000000, 20
0 2n. 00000,0000,0000000000.00000 1/a = 42800sec,
d=3kmO0000.0000000D0000000D0O000O0ODO, Odaka et al.,
2000000 0O0o0ooo,0bb0dO0b0U0DODO0 rO0DOO,00O00ODOODO
0,00000y =[,7]0000000000O0O00O00O0O0OO0O.

gboobgobooboobobbobboobo b2s51b000.




gobooo 23

20000

18000 | -

16000 - -

14000 - -

12000 + -

10000 - -

2000 -

EO00 - -

4000 - -

2000 - -

T I L I L
30 40 i E0 o a0 90 100

026 00000000 0O0ODOO0O0OODO0OD.ODODLD0O0 ml,0DO0000

gogoog.
0251:0000000
g og U
g gbooogo 3.72ms™2
R, 000ODO0O0OOOO 1889Jkg 'K
c, 4LO0O0O 734J kg 1 K}

Kr DOO00D0OO 3.5




gogon 24

030 0Oo0d

ggbooogodabon.

31 0000o0oooon

gbogoboobobbobbobbooboo.0obgbb Odakaetal. (2001) O
ggo,goggobobooogn.

31.1 0000
00O

g3lgbggbobooboob.booboobbooboob,oobobon
ob Cr=1200 ®)yb2000ooooooooo.coboooooooon
god,LrT=16000000000,0000000000000000,0000
UOkmUOO000O0.00000 SkmUO000,005SkmO00000000O00O0
gbooo.boobd25sm/s00000000000O0. 000 Odaka et al. (2001)
gogobobbooog,bbbouoggbobobbuooogobob.oobobodad
gboooboobobD SkmO0O0000O00O0O00DOO0.000000 Odaka
etal. 200) 0000000 OOOO0ODOOODOOODOO.

gogobobobobooooooobobooboboo.g32b0,00000 200000d
U \/ﬁDDDDDD.DDDDDDDDDDDDDDDDDDD,DDD LT=18
gooobgo,0bobooobooobgobgo.Lr=1e00boobobooo,on
400 SkmUO0000 I2m/sO0000,00 1I0kmUOd0000000O0O0O0O
gob.ogdgdgrLr=20000000000b,LrT=240000,000000
gbooboo. 2m/s00000 400 SkmUO0000000O0O,LT=220000
gO00b0O0000. Odakaetal. 200) 000000, LT=1400000,0000




gogno 25

Vertical Velocity LT=12.0 Vertical Velocity LT=12.0
(%1000 m) (%1000 m)

y=50 m t=194400
t=194400

4 8 12 16 20 24 28 32 36 40 44 48 4 5
(x1000 m) (x10% m)
x—coordinate X—coodinate
CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00
ST ST
-20-10 0 10 20 -20-10 0 10 20
Vertical Velocity LT=14.0 Vertical Velocity LT=14.0
(x1000 m) (x1000 m)

y=50 m t=201600
1=201600

4 8 12 16 20 24 28 32 36 40 44 48 4 5
(x1000 m) (x10* m)
x—coordinate X—coodinate
CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00
T ST
-20-10 0 10 20 -20-10 0 10 20
Vertical Velocity LT=16.0 Vertical Velocity LT=16.0
(x1000 m) (x1000 m)

y=50 m t=208800
t=208800

4 8 12 16 20 24 28 32 36 40 44 48 4 5
(x1000 m) (x10% m)
x—coordinate X—coodinate
CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00
T T
~20-10 0 10 20 ~20-10 0 10 20

Vertical Velocity LT=18.0 Vertical Velocity LT=18.0
1000 m) 1000 m)

(x (x

t=216000

4 8 12 16 20 24 28 32 36 40 44 48 4 B
(x1000 m) (x10* m)
x—coordinate X—coodinate
CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00
T T
-20-10 0 10 20 -20-10 0 10 20

031: 00b00db0.0bdb0obduobo0,dbd Odakaetal. (2001). O OO0
000 x), 00000 (». 0000000 LT=12,14,16,1800.000
U000 Sm/sO,0000,0000000.000000,0000000
gbooobgooo.

oboobooooooooooooo.0oob0 LrT=160000000,000000
gbooooboobboobbobobdgbn,Odakaetal. (200 0D00000O0O




gogon 26

W root mean LT=10 W root mean LT=12
(x1000 m) (x1000 m)

LN S B B B t=187200 sec LI S B B e t=194400 sec
averaged  x:5C overaged x50

Z—-coodinate
= o
L L

Z—coodinate

@
L

PR S S S L
0 2 4 6 8 10 12 14 16 6 8 10 12 14 16

(m.s=1) (m.s=1)
Vertical Velocity Vertical Velocity

W root mean LT=14 W root mean LT=16
%1000 m)

T T T T T T t=201600 sec T T T T T T T =208800 sec
overaged x:5C D overaged  x:5C

(x1000 m)

Z—coodinate
S @
T T
L L
Z—coodinate
3 @
T T
L

@
T
L
o
T
L

R R B! i S T R R
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
(m.s—1) (m.s=1)
Vertical Velocity Vertical Velocity

W root mean LT=18 W root mean LT=20

(x1000 m) (x1000 m)

T T T t=216000 sec L B S I t=223200 sec
overaged  x:5C ) overaged  x:5C

Z—coodinate
3 a
T T
L L
Z—coodinate
3 a
T T
L L

o
T
L
o
T
L

> R R L
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16

(m.s=1) (m.s=1)
Vertical Velocity Vertical Velocity

W root mean LT=22 W root mean LT=24

1000 m)

(x1000 m)

T T T T T T t=230400 sec — T T T T t=237600 sec
ed x:5C b overoged  x:5(

Z—coodinate
3 @
L L
Z—coodinate
3 @
T
L L

5
L
o
L

e P S S S R R
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
(m.s=1) (m.s=1)

Vertical Velocity Vertical Velocity

032 0000020000000 (Ve?)0OOO.00000 (2,000000
002000 We?. 0000000000, 0000 Odaka et al. (2001)
000000.00000000 LT=10, 12, 14, 16, 18,20,22,24 0 0.

gbobobobO0obOoDb.000 Odakaetal. (2001) 0 LT=180000.000
gboobgoboob,boobooboo,r=2000000000000.

gboooobgooboboobo.go330gbgooobobooobonon




gogon 27

U@sombogooobog200b0obggbuooboob.oobon

W root mean
(m.s—=1)

20 T T T T y=50 m
z=4950 m
averaged x:5C

vertical velocity

0 A % 1 Lz
10 15 20 25 30
(hour)

local time

033 004950mO0000000022000000000000.0000
0000 220000000,00000.0000000000,0000
Odakaetal. (2001) 0O OO OO,

oo Lr=11ggoggoogood,Lr=16e0000000b0d,LT=180
goooooooob,LT=30C LT=6UUOUOLO oOQooob.0boog,
Odakaetal. (2001) 0 LT=1000000000,LT=1500000000000
gooobo.gob Lr=150b0b00Lr=170boobogoobg,Lr=2300
gboogooobD.boobod,bodb0oObDb Odakaetal. (2001) 0000
g,0bobogooobboboooooo,bog,obboboooo,bbood
gogoooo.

uggn

g34000ooobooboob.booboobbooboob,oobboon
g Cr=1200 1200000 popoooooo.obobobbobooogd
good,Lr=1e0gobgbbgob,0booboobuoobooobo,bon
goooooo0D @ kmOOH)OOOOoOODOODOO,0025kmO00000O0O
gobobobgobo,0o0bob0 okmbbgbobgobobooboobobn
g0o0.00b00dd25sm/sO0000000.000 Odakaetal. (2001) 00000
goob,bobobobobobobo.bobobobob 20m/s0DOnDO,
gobboboooobobobooooooboo.




gogno 28

Zonal Velocity LT=12.0 Zonal Velocity LT=13.0
(%1000 m) (%1000 m)

y=50 m t=198000
t=194400

4 8 12 16 20 24 28 32 36 40 44 48 4 5
(x1000 m) (x10% m)
x—coordinate X—coodinate
CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00
T ST
-20-10 0 10 20 -20-10 0 10 20
Zonal Velocity LT=14.0 Zonal Velocity LT=15.0
(x1000 m) (x1000 m)

1=205200

RN/ A
4 8 12 16 20 24 28 32 36 40 44 48

4 5
(x1000 m) (x10% m)
x—coordinate X—coodinate
CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00
T T
~20-10 0 10 20 ~20-10 0 10 20
Zonal Velocity LT=16.0 Zonal Velocity LT=17.0
(%1000 m) (%1000 m)

y=50 m t=212400
t=208800

4 B 12 16 20 24 28 32 36 40 44 48

4 5
(x1000 m) (x10% m)
x—coordinate X—coodinate
CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00
T T
~20-10 0 10 20 ~20-10 0 10 20

Zonal Velocity LT=18.0 Zonal Velocity LT=19.0
000 m) 000 m)

x1 x1

t=219600

T4 B 12 16 20 24 28 32 36 40 44 48

4 B
(x1000 m) (x10¢ m)
x—coordinate X—coodinate
CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00
T T
-20-10 0 10 20 -20-10 0 10 20

034 000000.000D0000000,000 Odakaetal. (2001). OO0
000 x), 00000 (». 0000000 LT=12,14,16,1800.000
U000 Sm/sO,0000,0000000.000000,0000000
gbooobgooo.

gboboobooooooooobooboobo.gs3so,00b00b0 20000000
0Vv«?000000.0000000000000000000,LT=10000




gogon

29

U root mean LT=10

(x1000 m)

Z—-coodinate
=

n
0o 2

Zonal Velocity

T R S S T
4 6 8 10 12 14 16

t=187200 sec
veraged  x:5C

(m.s—1)

U root mean LT=14

(x1000 m)

Z—-coodinate
S

t=201600 sec
overaged x:5C

L
0o 2

PRI R S R T
4 6 8 10 12 14 16

Zonal Velocity

(m.s—1)

U root mean LT=18

(x1000 m)

T

Z—coodinate
3

T

T

t=216000 sec
overaged  x:5C

sk
2
0 2 4 6 8 10 12 14 16
(m.s=1)
Zonal Velocity
U root mean LT=22
(x1000 m)

Z—coodinate
3

t=230400 sec
overoged  x:5C

"
o 2

P S S R
4 6 8 10 12 14 16

Zonal Velocity

(m.s=1)

(x1000 m)

U root mean LT=12

Z—coodinate
3
T

(x1000 m)

s T ST
2 4 6 8 10 12 14 16

t=194400 sec
overaged x50

(m.s—1)

Zonal Velocity

U root mean LT=16

Z—coodinate
3

t=208800 sec
averaged x:5C

(x1000 m)

TR st L
2 4 6 8 10 12 14 16

(m.s—1)

Zonal Velocity

U root mean LT=20

Z—coodinate
3
7

t=223200 sec
overaged  x:5C

(x1000 m)

Sa, 1 L L L ! L
2 4 6 8 10 12 14 16

(m.s=1)

Zonal Velocity

U root mean LT=24

Z—coodinate
3

t=237600 sec
overaged  x:5C

P S R T
2 4 6 8 10 12 14 16

(m.s=1)

Zonal Velocity

035 0000020000000 (V«300OO0.00000 (2000000

002000 (We?. 0000000000, 0000 Odaka et al. (2001)
0D00000.00000000 LT=10, 12, 14, 16, 18,20, 22,24 0 0 .

o0 2km0O000008m/sHO D O0OO0OO0ODO.LT=18000000,0
gbooooboobo,Lr=2000000000000,00 I0kmOd0000
U0, 008m/sODO0O00O0OO0DOOODOO. Odakaetal. (2001)) 0000 O0O,LT




gogon 30

=10000000 1kmUO000O0,00000000000000,0000D0
gboo,00bdbobbo0boboobO0obdun,Odakaetal. 200000000
googoobooob.obo,LT=12, 14000 6kmUd oo ooooOoO
gb.0b00dLT=16000000 1kmUO0000OO, Odakaetal. (2001) O OO
gobobooboboo,gbobooboboboobobobonob.Lr=18
OO0 Odakaetal. 2001)) U0 D OOO0ODOO0OOOO,00000000 LT=20
Ubogbuoobofd.dgb LT=2200 Odakaetal. 200) 000000000
goooboo,goooobooobo,bobb 8kmbobobooboo,bon
ggbooogd.

gbogboooobooboobo.b3ebbooboonD SomOobon
goo20b00000ooobobo,bbodoooo Lr=900b00b0boo0oa0d

U root mean

18 T T T T y=50 m
z=50 m
averaged x:5C

30
(hour)

local time

g36: 00booboooboboob20b00booboobo.boobon
go20000000,00000.0000000000,0000 Odaka
etal. 200D ODOOO0OO.000DO0OOODOOO0OOLOODLODODOOD S0m
Ub000Db00. Odakaetal. (200) 0000000000 S0mO0O0O
b 7>mdobogooog.

gbood.bo0 Lr=16edbooboonb,ddb 4ms0dnbo.gobon
gog,Lr=220000000,000 1m/sO0000O0O0. Odakaetal. (2001) O O
o Lr=90000000bobobb,bbobboboboobuooboobg.
OO0 Odakaetal. 2001) 0 LT=140000000000.00 LT=23000
U000 Ilm/sO000000,LT=30(C LT=6)U0U0O000 Om/sO0000O0
goboogd.




gogon 31

312 0000

g37sbobooodooooobooboob.bobobboooooooboboo,bboogd
oo Cr=1200 ®)yog200000boo0obo0.gbbgoboon
gooooooo,LT=120b00boboooooobo,Lr=16e000obgon
DkmO0000000000000O.LT=18000000000000. Odaka et
al. oo DOOoOobOOo,b00bo0boobooob,Lr=1600000000
gboboobgobobbob.Lr=18000bo0boobuoobooobon.

gbobobobobooooooo.o3sbuooooooboobobobooog.
gbooobobodbd LrT=600000000000O0O0O.LT=100000 1
kmdooogogoooooobooooo,0bodbobgobboo.ob 1100
2km 00000000000 LT=22000000,LT=24000000000
g.00200 10km0O LT=600 1000000000 DOO,0000000
gboooboobo,0o0 0okmdoboob,000000000000DOO0
gOOgb.Odakaetal. (200000000, LCT=10000000000000
gbogbuoobooboobooboobo,LT=1800000000000
gbooooood.db0bOd Odakaetal. 2Q00HUO OO0, 0000000000
gogbobbbbuooodoobbb,ooooobbbboooooobbbo,d
gbooooobooboobobooobuooboobboob.oobo0o 2400 10
kmOO0000000000O0O0OOO0OO0OO.00 I0kmOOO0OOO0O0O0OOO,
2000000 boboobob.bobbooboobobobobobobooboD
gboboboobob,bobooboboboobobobuobobobon
ggbbobuooobobobooooboo.

313 0000

goooobdgo,Lr=1000 15sg0boobobobobboboo,gobon
goog,boob,0bboobuogbo0onbb,Odakaetal. (2001) 00000
gbbuodgbbuodgbboobboob.oboobbodobboobboobobo
ggbboobuogoobobo,oboo.

32 JOoUoogooon

gobogbooobobooboobooboob.obrrr=1000 1500000
gog,bogbbooboobooboon,




gogon 32

PTemp dev LT=12.0 PTemp dev LT=12.0
(%1000 m) (%1000 m)

t=194400

12 16 20 24 28 32 36 40 44 48

4 5
(x1000 m) (x10% m)
x—coordinate X—coodinate
CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00
- - T
-24-12 0 1.2 24 -24-12 0 1.2 24
PTemp dev LT=14.0 PTemp dev LT=14.0
(x1000 m) (x1000 m)

4 8 12 16 20 24 28 32 36

4 5
(x1000 m) (x10% m)
x—coordinate X—coodinate
CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00
o o
-24-12 0 12 24 -24-12 0 12 24
PTemp dev LT=16.0 PTemp dev LT=16.0
(%1000 m) (%1000 m)

t=208800

12 16 20 24 28 32 36 40 44 48

5
(x1000 m) (x10% m)
x—coordinate X—coodinate
CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00
T T T o
~24-12 0 12 24 -24-12 0 12 24
PTemp dev LT=18.0 PTemp dev LT=18.0

(x1000 m!
t=216000

4 8 12 16 20 24 28 32 36 40 44 48 4 B
(x1000 m) (x10* m)
x—coordinate X—coodinate
CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00
T T T T T T
-24-12 0 12 24 -24-12 0 12 24

037 0000000.0000000000,000 Odakaetal. (2001). 000
0000 x),00000 (2.0000000 LT=12,14,16,1800. 00
00 o00000.000000,0000000000000000.

321 0O0O0O0O

oo

0 IDDDDDDDDDDDD DDDDDDDDDDDDDD LT=14000



gogon 33

Mean Potemtial Temp. LT=6.0 Mean Potemtial Temp. LT=10.0
(x1000 m) (x1000 m)
y m y=50 m
t=172800 sec t=187200 sec
overaged  x:5(C averoged  x:5C
overaged x:— raged x:—
15+ 15+
o Q
2 2
o o
£ £
Tt Tt
o o
o o
| |
N N
5k 5+
______ L L . i L L L
200 220 240 260 280 300 200 220 240 260 280 300
K (3]
disturbunce of potential tempera disturbunce of potential tempera
Mean Potemtial Temp. LT=14.0 Mean Potemtial Temp. LT=18.0
(x1000 m) (x1000 m)
y=50 m y=50 m
t=201600 sec t=216000
averaged  x:5¢ averaged x:5C
overoged x:— overaged
15+ 15+
Q Q
2 2
o o
£ £
Tot Tt
o o
o o
| |
N N
sk 5
L h L L L i L L
200 220 240 260 280 300 200 220 240 260 280 300
(K) (K)
disturbunce of potential tempera disturbunce of potential tempera
Mean Potemtial Temp. LT=22.0 Mean Potemtial Temp. LT=26.0
(x1000 m) (x1000 m)
y=50 m y=50 m
t=230400 sec t=244800 sec
ged  x:5C averaged  x:5¢
ged averoged x:—
15+ 15+
o Q
2 2
o o
£ £
T ot Tt
o o
o o
| |
N N
5t 5t
deaeel’ 1 1 -4’"" 1 1 1
200 220 240 260 280 300 200 220 240 260 280 300
(K) (K)
disturbunce of potential tempera disturbunce of potential tempera

038 000000o0oooooobo.ooboonD (@, 00000 0.00000
U000dO0O,d0000 Odakaetal. 2001) D00 0O0OO0OO0O.00000
gobd LT=6,10, 14, 18,22,26 U 0.

gboogoob,oobboooboobbooboboo,bbd 0 kmdbbO0. O
gobosSskmO000,00 SkmUO000000OO0OOO0OO0ODOOOO.DOOO
U25m/sO0000000000DO.000000000O00O00O000O0DO0O0b, 0
gboboobobooboboob.oobobooboboobobogob s
kmOOO0O0O0OO0ODOOOOOOOO.00000000O000O00O00DOO0O0DOO0
ggbobouoooobood.




gogon

34

Vertical Velocity LT=12.0

(%1000 m)

4 8 12 16 20 24 28 32 36 40 44 48
(x1000 m)
x—coordinate

CONTOUR INTERVAL = 5.000E+00

T
-20-10 0 10 20

Vertical Velocity LT=13.0
(%1000 m)

4 8 12 16 20 24 28 32 36 40 44 48
(x1000 m)
x—coordinate
CONTOUR INTERVAL = 5.000E+00

ST
-20-10 0 10 20

Vertical Velocity LT=14.0
(x1000 m)

4 8 12 16 20 24 28 32 36 40 44 48
(x1000 m)
x—coordinate
CONTOUR INTERVAL = 5.000E+00

T
-20-10 0 10 20

Vertical Velocity LT=15.0
1000 m)

(x

(x1000 m)

x—coordinate
CONTOUR INTERVAL = 5.000E+00

T
-20-10 0 10 20

y=50 m
t=194400

y=50 m
t=198000

y=50 m
=201600

Vertical Velocity LT=12.0
(%1000 m)

y=50 m
t=194400

4 8 12 16 20 24 28 32 36 40 44 48

(x1000 m)
x—coordinate

CONTOUR INTERVAL = 5.000E+00

T
-20-10 0 10 20

Vertical Velocity LT=13.0
(x1000 m)

y=50 m
t=198000

ith

4 8 12 16 20 24 28 32 36 40 44 48

(x1000 m)
x—coordinate

CONTOUR INTERVAL = 5.000E+00

T
-20-10 0 10 20

Vertical Velocity LT=14.0
(%1000 m)

y=50 m
t=201600

4 8 12 16 20 24 28 32 36 40 44 48

(x1000 m)
x—coordinate

CONTOUR INTERVAL = 5.000E+00

T
-20-10 0 10 20

Vertical Velocity LT=15.0
1000 m)

(x

y=50 m
205200

4 8 12 16 20 24 28 32 36 40 44 48
(x1000 m)

x—coordinate

CONTOUR INTERVAL = 5.000E+00

T
-20-10 0 10 20

039 000000.0000000000,0000000000.00000
00 x), 00000 (. 0000000 LT=12,13,14,1500. 000
0D005m/s0,0000,0000000.000000,0000000

gogboobogod.

gbobgoobobgoboobobgoob.gsiod,gboob 20000000
0+vw000000.000000000000000000.LT=1000 13




gogon 35

W square mean LT=10 W square mean LT=11
(x1000 m) (x1000 m)
t=187200 sec T T T T T T T t=190800 sec
eraged  x:50 roged  x:5C
roged y:5C oged  y:5C
15 15
o Q
2 2
o o
£ £
o o
5 10 5 10
o o
o o
| |
N N
5 5
S. L L
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
(m.s—=1) (m.s=1)
vertical velocity vertical velocity
W square mean LT=12 W square mean LT=13
(x1000 m) (x1000 m)
lllllll t=194400 sec T T T T T T T t=198000 sec
overoged  x:5C averoged  x:5C
ged  y:5C raged y:5C
15 15
Q Q
2 2
o o
£ £
T ot
o o
o o
| |
N N
5 sk
R R R T
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
(m.s=1) (m.s=1)
vertical velocity vertical velocity
W square mean LT=14 W square mean LT=15
(x1000 m) (x1000 m)
t=201600 sec T T T T T t=205200 sec
averaged  x:5( overaged  x:5(
uuuuu ged y:5C raged y:5C
15F 15
o Q
2 2
o o
£ £
T ot Tt
o o
o o
| |
N N
5 5
e R R R T
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
(m.s=1) (m.s=1)
vertical velocity vertical velocity

03.10: 0000020000000 We?)0DD.00000 (2,00000
0002000 (Wo?). 000O00D00000,00000000000
0D0000.00000000 LT=10,11,12,13,14,1500 .

gogob,buoooogbobbbouooooobbbboooooobbb,dd
200 3kmUd0poooobgooboobbooboonoDb.LT=150000
gog,00bdd 1 0okmdbogbogobobboboob.b0oboobon
gbogbobogbog,ggboobboobuogbogboboobgobon.
ggbboboooobbbooooobbbdaod.

gbooooooobogobgbobo.o3nugouoogooobobouboon




gogon 36

U@sombogooobog200b0obggbuooboob.oobon

W root mean
(m.s—=1)

20 T T T T y=50 m
z=4950 m
averaged x:5C

vertical velocity

0 1
10 15 20 25 30
(hour)

local time

O31l: db04950m000ooooobo20b000b0ooboobo.obogon
gboobz200b00b000,0boobo.gobobgooooob,boob
gobooboggd.

bodLr=1oo0bgobgbod,Lr=1600000 15m/sOO0O0O0O
gooo.LT=180000000000,LT=30 LT=60O0OobD oooon
go.LT=1000 15000000000, 00000000 bo0boobDon
gobbo,gdbbbogil1oggobobuoooobbooo.

ggn

g3nooobooooobb.oggobobbooooob Lr=1200 15
gbi1ogbogbooboobobo.gboboboboboboob,Lr=16000
gooooo,bbbogdooboooobb,gouobbbooobbb (@ km
gbH)obooboooo,bo25kmibddoooobogobooobog,bon
good iokmO0O00000D0OO0O0ODL0O0OO00O0OD00O0ODOO0.000 25m/s0
ggbobobbuoooobbb.oobbbbouooo,bouoooobobobodad
gogbboboooobobo,obbbuoobobboooobo.

gbobooobobobooboboob.gs313g,gooob 2000000
U \/ﬁDDDDDD.DDDDDDDDDDDDDDDDDDD,LT:IODDD
oo oo 17kmO000000 8m/sO0O0O00O0O0O00O0O0O0.00000000
godLT=1000 150000000000 boo.Lr=1300 15000000




gogno 37

Zonal Velocity LT=12.0 Zonal Velocity LT=12.0
(%1000 m) (%1000 m)

y=50 m y=50 m
1=194400 t=194400

)
o 3o

\ o A =
4 8 12 16 20 24 28 32 36 40 44 48 4 B 12 16 20 24 28 32 36 40 44 48

(x1000 m) (x1000 m)
x—coordinate x—coordinate
CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00
T ST
-20-10 0 10 20 -20-10 0 10 20
Zonal Velocity LT=13.0 Zonal Velocity LT=13.0
(x1000 m) (x1000 m)

y=50 m y=50 m
t=198000 t=198000

A
S )

— \ /o)
4 8 12 16 20 24 28 32 36 40 44 48

X I ] i =) BINS
4 8 12 16 20 24 28 32 36 40 44 48

(x1000 m) (x1000 m)
x—coordinate x—coordinate
CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00
T T
~20-10 0 10 20 ~20-10 0 10 20
Zonal Velocity LT=14.0 Zonal Velocity LT=14.0
(%1000 m) (%1000 m)

y=50 m
t=201600

-

Ay
y
3f57A\ /) A

4 8 12 16 20 24 28 32 36 40 44 48

= IS
4 8 12 16 20 24 28 32 36 40 44 48

(x1000 m) (x1000 m)
x—coordinate x—coordinate
CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00
T T
~20-10 0 10 20 ~20-10 0 10 20

Zonal Velocity LT=15.0 Zonal Velocity LT=15.0
000 m) 000 m)

x1 x1

y=50 m
t=205200

2 Q) SN

8 12 16 20 24 28 32 36 40 44 48

4 8 12 16 20 24 28 32 36 40 44 48

(x1000 m) (x1000 m)
x—coordinate x—coordinate
CONTOUR INTERVAL = 5.000E+00 CONTOUR INTERVAL = 5.000E+00
T T
-20-10 0 10 20 -20-10 0 10 20

0312 Dggooo.ogoboooboo,cbooboboobob.boon
O00 x),00000 (z. 0000000 LT=12,13,14,1500.00
oboo0d Sn/s0,0000,0000000.000000,0000O
gbogoobgoooobo.

g, 0000bobobgobo,obo2003kmO000000000000O0O0OO
go.0oo0boogbooboo,Lr=1200 B300OO0o0OOo0obOOo0O 200 3




gogon 38

U root mean LT=10 U root mean LT=11
(x1000 m) (x1000 m)

t=187200 sec
veraged  x:5C

averaged yi5C

o
T

z—coordinate
z—coordinate
3
T

o
T

0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
(m.s=1) (m.s=1)
zonal velocity zonal velocity
U root mean LT=12 U root mean LT=13
(x1000 m) (x1000 m)
94400 sec
ged x:5C
ged yi5C
15+ 15t
2 2
<] <]
£ £
T Tof
<3 <3
S S
| |
N N
st st
0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
(m.s—1) (m.s=1)
zonal velocity zonal velocity
U root mean LT=14 U root mean LT=15
(x1000 m) (x1000 m)
yyyyyy £=201600 sec T T T T T T T t=205200 sec
overoged  x:5C overaged x:5C
ged y:5C overaged y:5C
15+ 151
2 2
<] <]
£ £
Tof Tt
<3 <3
S S
| |
N N
st st
L .
0 2 4 6 8 10 12 14 16 18 0 2 4 6 8 10 12 14 16 18
(m.s=1) (m.s=1)
zonal velocity zonal velocity

0313 0000020000000 (Ve OOO.00000 (»,00000
0002000 (V). 0000000000,00000000000
gb.000o0o0bog Lr=10,11,12,13,14,1500.

kmOOO0OOOoOOoOoOoOoO,0b0boboboobobob,bobooboooon
gogboogad.

gboboooobobobooo.gs34oboobobooooo somog
gbog20bboobooboob,oboobgoobgooboobon,Lr=90
goboobobooboo.boo Lr=1e0000o0boob,0od 17m/s 0
gboob.ooooboobo,Lr=220000000,000 1m/sO00000. O
gogobbobbuogooa,bbobouoooobbobbooo,gobbobodgd
gbooobg,ogbooboobgobgoog.




gogon 39

U root mean

averaged x:5C

10 15 20 25 30
(hour)

local time

Ug3l4. 00ogboboobobgobgo200b0b0oboooob.obooon
gbo20000bo0oo,0odbo.gbgobobooo,boboob
gogoobgo.

322 00O0OO

g3isoggobggoooobo.ogbbuoobbooboo Lr=1200
1500100000 o00b0obob.boboob0obobDooboboOon,LT=
1200 15000000 I0kmUO0O0000O0O00OO0O0ODO.OD0O0O0O0O0OODO
ggbobobooooboboooon.

gbooooboobboooboob.b3ledbboobbooobuoobbon
g.0boobooobooob rr=6dbbobboobbobbo.Lr=10000
UlkmO00000D0DOOODOODOO,0000000O0000O0.001
Ub02km00000000DO00O0 LT=22000000,LT=24000000
gbooo.0b 200 10kmU LT=600 100000000000,000000
gooobgoobooo,0o0 iokmbooboo,0boobooboobon
goboggb.obbuogobbooobb,obbooobbooobobod,
gogbobouogoobood.

323 0O0OO0OOO

gbobogobbodobdao,bogbbugoboooboobbuoobboo
goboo,0boogdgbbuogoboo.bo37gubooggobooooo 1o0d




gogon

40

PTemp dev LT=12.0
(%1000 m)

y=50 m
t=194400

4 3 |2|sznz4253235w4445
(x1000 m)
x—coordinate

CONTOUR INTERVAL = 5.000E+00

|
-24-12 0 12 2.4

PTemp dev LT=13.0
(%1000 m)

4 8 12 16 20 24 28 32 36 40 44 48
(x1000 m)
x—coordinate
CONTOUR INTERVAL = 5.000E+00

| i
-24-12 0 1.2 2.4

PTemp dev LT=14.0
(x1000 m)

4 8 12 16 20 24 28 32 36 40 44 48
(x1000 m)
x—coordinate
CONTOUR INTERVAL = 5.000E+00

[ = —
—24-12 0 12 2.4

PTemp dev LT=15.0

y=50 m
t=205200

% B 12 16 20 24 28 32 36 40 44 48
(x1000 m)

x—coordinate
CONTOUR INTERVAL = 5.000E+00

[ - — |
-24-12 0 12 24

PTemp dev LT=12.0
(%1000 m)

4 8 12 16 20 24 28 32 36 40 44 48

(x1000 m)
x—coordinate

CONTOUR INTERVAL = 5.000E+00

|
-24-12 0 12 24

PTemp dev LT=13.0
(x1000 m)

N ) Y )

12 16 20 24 28 32 36 40 44 48

(x1000 m)
x—coordinate

CONTOUR INTERVAL = 5.000E+00

|
~24-12 0 1.2 2.4

PTemp dev LT=14.0
(x1000 m)

4 8 12 16 20 24 28 32 36 40 44 48

(x1000 m)
x—coordinate

CONTOUR INTERVAL = 5.000E+00

| -
—24-12 0 12 24

PTemp dev LT=15.0

4 B 12 16 20 24 28 32 36 40 ¢4 48

(x1000 m)
x—coordinate

CONTOUR INTERVAL = 5.000E+00

[ - — |
~24-12 0 12 24

0315 0o0gogbo.coooooobob,bobobobooboo,ooon
000 x),00000 (z. 0000000 LT=12,13,14,1500.00

gbooobo.obooobo,bobboboboobooboobg.

gbbogboogboooboooobooo.obboobboobbogboo
gboooob,obgooboobooboobooboobooboobbo.bon
gbogboobogobobobobobobo.oobobobooboobooobag,




gogon 41
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