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gbogbuoobuooboob,obbob 2340000000000000
gob.bogoobo,g0obboogbbbooobobboooobbuoooboboa
gb,00bood. oo, gboobobuoobbodoboboobooobogn, o
gogod. bbboobbobobooboobooobooboboobbobobobbb. bodououooo
gobbuooobbuoodgbb,obobbooo.bbuooobbuooobboo
g, ggbogobbgbo,gobogbboobbobboboboobog,onbo
gogb,ogdg,bbugoobb,ooobbbooobbboo.oo,bod
gobodbboobbooobobbog,ogoboobbuoobboobobo
gobbuooobbuooobboodobbooo. oo, obbuooobbod
gogobbobbogooobobbooooo,obobbooooo. bo,od
ggobobo,bougod,obbbbuoogoobobobbbouoooognb. o
gogoobooa,gob,bo,gd,bobouogoboobo,ggboobogod
go.

Oo000o0,000000D0000 bCPAMSOOODODODOOOOODODOO
gb,g0bogbobuogbbuogbbodbbobuoobbuoobboobobd
gogbbob,ogbbbooaoob,boag,bbobod.

O00DbO0O0OO0000Db0OD0ODbO. b2000,0000000 DCPAMS O
goooboo. b 30bb,00boooobobbooooobb. 04000,
T21L26 D00 00O, 0000000000000 O0O0DOOODO0ODODOOD
googoogo,go,gobgob.osbbo,T4226 D 0DO0O, 00000
gogbbboooobobuoooobbboooobbbuoooobob,oa,bbod
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DCPAMS O0OODO. ODODOODOO,000000DO00DO,0D0,00,0000
gobogobbooobbbuooobbo.oobboo,0obbuooobbod
gob,0ggob,gggoboboogobboooobbbooogooboobod
O0000.0000,0000ooobo0og bCPAMSOOODODOOOOOODO.
DCPAM5; 00000000, DCPAM5 00000000000 O00O0.

2.1 000

0000,00000000 ¢, 00X 00,0000000=p/p,000.0
00, ps(N\e,2) 000000, p\e2)000,000000.

2.2 0O00O0O0O

gbogbog,obooboboobobooboboo.oobuobbobo
goooobobo,gbooobuoo,obboboooboobooboboobon
goob.gbobooobooboboboboo,0oboob,bobob,bon
googobodo.boobooboobuooboobo b21bboobooobooa,
gbogobgbobobbobooboobgoobooo.

000000000, 0DCPAMS 0000000, 00000000 DCPAMS,
URL: https://www.gfd-dennou.org/library/dcpam/dcpamb/dcpam5_latest/doc/
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dt acosp O\ acosp O\ (2.3)
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dT"  RT (or o Q*
L il 'V, - 2.4
dt Cp {8t+vH VW+U}+CP (24)
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= Inp, (2.5)
u 0 v d
'V, = 22 9.
v Vo acosgp@A+a8<p (26)
) go 0z u 0z v [0z
=97 (2= L (s () - 2.7
=i {(5), e (3), 72 (55), ) e
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ogo,00ooooooooog,
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ogogg.
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ggobbbbbodoooogobbbbbodooooobbobboodao
ggobob,goobbbooooon.

00000, 000 Toonetal (1989)000000 0, §-Eddington 0000
0000000000000.H00000,00000000,0,000000
Chou and Lee (1996) 000 00000000000. 000000,000000
00,000000 Chouetal. (1998) 00000000. 00000000000
000000000000000,H,0, CHy, N,OODOOOO Chou et al. (2001)
0000000000000, 0;00000, Chou and Kouvaris (1991) 000
000000000000.00,000000,00000000,000000
Chou et al. (2001)000000000.

0000000, Mellor and Yamada (1982) Level 25 00000000, 00
ggbbobuogoobbbooooobboooabn.
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000000,00000,000000000000 Relaxed Arakawa-Schubert
0000 (Moorthi and Suarez, 1992) 000, 000000 (0C0000)0O Le Treut
and 1i (1991) 00000000 O0O0O0OOOOOOOOOOO.

gboboda,bboodobbbooobbboobbbooobooob.bod
00000000 (Manabe, 1969) 0 0OOOOOOOOO. 00,000000,
gboooboobooboo,boobbooboobboob,boobooboed
ggbooboga.
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30 Uboobtudood

3.1 UU

gobobogobbdooo,bgoobooobbooobbooo.bbod
000 Koppen (1936) 00 00000000OO0. OO00OODOOOOOODOODOO
gbbod,ggbbodbooobuogbobogboooboonobuooboa
gbbodb. oo, boobboobooo,goboboob,obbodobobo
gooo.

gogboobuoooob og,boob,od,bb,g0 bbdgooobobobod
ggobbob. go,bbbboooooobobbbbooooobbobobo,dd
gobobuooobboogobbooobbo,obbooobbo.gobbod
gogbbbuoodobbbooooboo.

3.2 0O0OO

Ty 00000000 [PC|, T,y 00O0O0O0DO0O0DO [PC, ROOODOODOO
mm|, r 00000 mm|]000. 000,0000 rmm|]0000000 ¢t [°Cl,
00000000 Ppay mm], 00000000 Py mm] 0000,00000
oooooo.

(i) D0O000000,00,10% Py, <P 000, r=20t
(i) 0000000, 00,3% Puin <Puax 000, r=20(t+7)

(iii) (i), (i) 00000, r=20(t + 14)
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gg,buogooobobod.

(1) Thax < 10 [°C]

(ii)) R<r

()00000000,00000. (0000000, @()00000000,0
00000, (), (()000000000000000,0000000000

(iii) 18 [°C] £ Tom

(iv) =3 [°C] = Twin < 18 [°C]

(v) Toin < =3 [°C]

(ii)00000000,00000. (v)00000000,00000. (v)O
0D000000,00000.

3.3 Ubuubuubtubodgbogon

gobbobbbooooooobboobobboodooooobboobboogad
gob.ob31000bboodgbbboooobbuooobboo.ooobboo
gbobogoo,gbbugbboa,bbgdgbbodgbboobbuoobobog.
gb,0bobobobboboobod,obbobbobooboobdad 300
gogbbobogooobob,gobbbuodg,buggobbooogooobod
gogobbobboo. obbobbouooooobb,bbooo,gobbobbodd
gbooouoobbuodbooobooboobo. gb,gbe0obgobogn,d
gd,tobbobbuoogbobbbbouooooobboboa. bbb,bodd
goo,bbobbougggobobbogoooobob. oogobbobog,d
goboo,gbbuoodgbbuogg,ogd,bda,bo,gbobbuogobobad.
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4.1 0OOOO

0000, T21L260000000000. 000, TXXOOODOODODOODOO
OO00. TXX O T O ‘Triangular truncation’ 000, XX OO OOOOOOO0O
O00000. 0000 T21k26 0000, 0000,000000000D0000
5630,00000000 2600000000000. 000000 ETOPO1™
oooooOooOoOoOoOoOOOODOOODODOODODO (OD41).0410000,0
0000000000000, 000000,00000000D0000D0O00OO
000000000. 000000 CMIPS? 0000000000000000
00. 00000000 AMIPII® 000000000000000O00. 000
000000 Matthews (1983, 1984) 0000000 0O0.000000000O0O
AMIPII OODOD0OOO0DODODOODODODODOODO. ODODODOO 200,
00000 20000000,000 04200000000000000000
gooobobo,0b00o0bg0obOo sb00b00o0 sbooboobooo. O
00000000 19800, 000000000 90000000, 0DO00D0DOOO
0000000000000000000000O0 (0D 4.1). 00000 0430
O00.00,000000020KO000000000000O.

U 4.1: 000004an

gooooon 0
goog 6371 km
ooooog 9.8 m/s?
ooooo 7.29 x 107° rad/s
googo 23.44 0J

“I0 ETOPOO O O Eatrh TOPOgraphyd 0 000 0. ETOPO1 OO0 OO Amante and Eakins
(2009) DOOOOOO.

*20 CMIP50 O O Climate Model Intercomparison Project Phase 50 0000 0. CMIP5 00
00 Taylor et al. (2012) DO0O0OOOO.

*30 AMIPIIO O O Atmosphere Model Intercomparison Project ID0O0000. 000D O0O
0000000 Taylor et al. (2000) 00000000.
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0 4.2: 000000O0O0ODOOO0O.ODO000O0OOsO0bO200000000O00DOODOO
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k) S ) ( iy =
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~%0 i \_ 7
‘ TR
£
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o _ : . ‘ e
o — T
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4.2 0O0O0OO

0000,0000000000,000000000000,00000000

30000000000000000000000. 0 4.4(a) 0 DCPAM5 00
00000000000000000000000000000000, 0 4.4(b)
O Peel et al. (2007) 00000000000000000000000. 000
0 44(a), ()0 0000000000000000OO.

(degrees_north)

latitude
o

latitude

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

9 12 15 18

9 12 15 18
(x10 degrees_east)

(x10 degrees_east)
longitude longitude

-18 -15 -12 -9 - -3 o

[ PR IR R -z s R
() DODDOO (b) 000D

U 44: 0000000 DOOOOOOOOOODOOOOOO

4.3 OO

4.3.1 OO

g4s50ddoooooooobobboobbboo. bbobbboooagd
gogobgooboboboboboboob.

(degrees_north)

(degrees_north)

latitude

latitude

(x10 degrees_east) (x10 degrees_east)

longitude longitude

(a) 00000 (b) DOOO
0 4.5: 0000 (000DOO0OO0DO)
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4.3.2 00O

g46000000000000DO0OO0ODOOO0ODO. bOoOobbOOoOobDoDOo
00,0000000000000D000000 (0DO0,044(x)00)0000,
gboobooboooboobooboo. obboobo,bboobg,bbon
go,0bdoo,gbbobboobooboobuooboobuooboobon.

(degrees_north) (degrees_north)

latitude
o
latitude

|
g

-60

o H 1 H H H H i

-18 -15 -12 -9 -6 -3 0 3 6 9 12 15 18
(x10 degrees_east)

longitude longitude

(aypoooO (b) 0000

(x10 degrees_east)

0 4.6: 000O0O0O (DODOOODODOO)

4.3.3 00O

g4700000000D0O0O000DOOODOOO. DOOOLObOOoObDDbO
gob,dggobobboggobobuoooboobobog,bbbouoogbooboobod
000000 (000,044(Mb)00). 0000, 0000,00000,000
g,b0boggooboo,gbbbuoogobbuoooobboooogooobod
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°

|
&

-60

H H H H H
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(x10 degrees_east)

= H H H 1 1 i i
-18 -15 -12 -9 -6 -3 0 3 6 9 12 15 18 -15
(x10 degrees_east)
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() 00000 (b) DODOO

0 4.7: 0000 (DO0DOOOODOO)
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4.3.4 00O

48 0000000000000 b0b000b0. boboobob,0bo
goooobobo,oboobuoobobbobooboobob,obooboon
0000000000 (booO,044(b)00). 00,000000000000
gog,bobooboobuoobobboboobo,bobboboobon
000000 (00,044()00). 0000,00000000000000O

gobooogg.

(degrees_north)

(degrees_north)

latitude
°

|
g

-60

= H H H H i H H
-18 -15 -12 -9 -6 -3 0 3 6 9 12 15 18
(x10 degrees_east)
longitude

() 00000

latitude

H H i H H H H
-15 -12 -9 -6 -3 [ 3 6 9 12 15 18
(X10 degrees_east)
longitude

(b) DOOO

0 4.8: 0000 (DODOOOOOO)

4.3.5 OO

U4900b000b0bo0oboboboobuooboo.boboobg,o0oo
00000000000,00000000000000000CQO (00,0 44(a)
O00)0o0o0O,0000000000000000.00000000O0O0ODOO

goboogao.

latitude

-8 -5 -12 -9 -6 -3 0 3 6 9 12 15 18
(x10 degrees_east)

longitude

(a) 00000

latitude

-5 -12 -9 -6 -3 o 3

longitude

(b) DOOO

04.9: 0000 (DOODDOOODODO)
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4.4 U0

gbbogob,gbboobobuogbboobuoobbodboobobuoobobo
g,gobgoogboo.

44.1 0000

gbobobobobobobobooooobob,bobobobobobog
gogbobobogoob.3bbobuooooboboogg,bogoobobbod
gboobobgbgooooboobo,ob,b41000b0b0b0bOobODOn
gobobooobooobobooboboobobuooboboobo.oo,0oboon
gboooobogbo,b 411000000, 00 800b00b0b0ooboboon
gobgooboogobo. b4120000,000b000bb0oobbooboOon
gbo,00b000b0000 1coomboobooobooobog,boobon
goboboobobobobobobobobobobobobobobo. oo
go,0bgboobooboobobboboobg,bobbobuoobon
goboooobooboboobobuoobobooobooobo. ooobooo
gog,b413000000,000000000000000,00000000
gbobdobobobuobuoooooobobobobob,boboboooon
gbooobgooboboog.

. .
T T T T ——
[ I I Y — o (mm

1000 1500 2000 3000
0 750 1500 2250 3000

200 300 500 70
Precipitation Normal [Year-round]
(a) DOOOO (b) DO OO

0 4.10: 0OO0O0OO0OO0bOOobOoOooOo.boboboobooboboboobobobo
O000o0o0o. (b)0 D00,0000000 (https://www.data. jma.
go.jp/gmd/cpd/monitor/climfig/?tm=normal&el=tn) D0 00000, 00
ugoooo.
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150 200 300

30 5 70 100
Precipitation Normal [August]

(a) DDODOO (b) 00DODO

0 4.11: 800000000000 00O0ODOODO. ObOoOOOOOOOODOOOOO
Oo00o0oooooooooooO. (b)) D OO0, 0000000 (https:
//www.data. jma.go.jp/gmd/cpd/monitor/climfig/?tm=normal&el=tn) [
ooooog,oooocooog.

v
K]
s
Ve

-
OmELT
om ~  500mMT
500m ~ 1,000mHT
1,000m ~ 1,500mE(F
1,500m ~  2,000mF
2,000m ~ 2,500mELF
2,500m ~  3,000mMT
3,000m ~ 3,500mBLF
3,500m ~  4,000miT
| 4,000m ~ 4,500msF
4,500m ~ 5,000mMT
5,000m ~  5,500mET
5,500m ~

[m]
0 1500 3000 4500 6000

(a) 00000 (b) 0DDDO

0 4.12: JO00O0O0o0oooo0. 000000 oooooooooaa
O00000. (b)) 0 O0ODODOO,00000 (https://maps.gsi.go.jp) U
gooooo,gooobooooao.
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A

L~

(a) DOODOO (b) DDODOO

U 413: 80000000000000O. 00000DO0DOODOODOOOODbOODn
O000O0oO0oo0Od. (a)0e=100000, (b)0 1000 hPa0 00000
O000.(b)0 NCEPODODODOOOOOODOOODODO.

4.4.2 O0O0OOOOOO

gbbogbogbbuodgbooobuoobbooboob,obnbuoobobo
gboobgoobobbobobo.3sgboobobbobbobo,boobon
gobobobooboooobobobobo,uob,0440b0obobooon
gogbobbbbdooodoobbbbuooooobobobboooooobobo. oo,
googbdoobooboo,0410b00boob 9obuoobuoobon
gboobobobobogo.b41eb0b00,000000000D0O0O00O0OO0
gobo,ggoboboooobo,ogbbbuoooobboooobobbod
googoboobo.bg,o0obobooobgoboboboobobobobobon
goo,bbobbougooobbob. ogbob,bbbouoooobbobodad
goboboo,boobdobobobobobooobobobobobonoon
goooooooobo.gobooboo,b41vboob,ooboooboo, o
gbobobobobgobobooooobobobobobobobooo,on
gobbooboog,bb,ogbbbuoogobbuoooobbooogobobobon
gbogob,bbobboobooboobuobobobobob.
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b S
‘F‘- ‘r‘-ﬂ- ]
v .
/ 1
@‘ﬂ =N Sl ~, 2
— : >/ -
[mm] oo o o ™)
0 800 1600 2400 3200 4000 Precipitation Normal [Year-round]
() 00000 (b)y 0O OO

0 4.14: O0OOODOOOOOOODODODODOOOO. OOODOOOOOOOOOOOO0O
ooooooooooooooo. ()0 OO0ODO,0000000 (bttps:
//www.data. jma.go.jp/gmd/cpd/monitor/climfig/?tm=normal&el=tn) [
oobooog,oooobcoboogoo.

o E— —— —— g ]
30 S 0 100 150 200 300
Precipitation Normal [September]

(a) 00000 (b) DD DO

U 4.15: 90000booooobooboboobuoob. oboobobooooboboo
000000000O00oo0ooooUOo. ()0 0DU0,0000000 (https:

//www.data. jma.go.jp/gmd/cpd/monitor/climfig/?tm=normal&el=tn) O
Oo0o0o0oO0,00000000.
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OmELTF

om ~  150muT
150m ~  300mM{F
300m ~ 450mBLTF
4s50m  ~ 600mELIT
600m ~  750mBLlT
750m ~ 900mE(T
900m ~  1,050mHT
1,050m ~ 1,200mi{F
1,200m ~ 1,350mB{T
1,350m ~ 1,500mB{F
1,500m ~

0 450 900 1350
(a) 00000 (b) JDDODO

0 4.16: 000000000000O0O000. 0000000000000 0000O0
0000000000000, ()0 00000,00000 (https://maps.
gsi.go.jp) 000000 D0,00000000.

(a) 00000 (b) JDDOO

0 417: 900000000000000000. bD00OO0O0OOO0DbDOOOObDOOn
O0000000000000dn. (a)0eo=100000, (b) O 1000 hPa OO
00000000, (b)0 NCEPOOODOOOODOODOOOODODO.
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44.3 0O00O0O0O0O0OOO

gbobobobobgobobgobouoooobobobobo,obobobo
googoobgobobobobo.sgbuooboobobbobo,boobon
OO0 ecobobboooob,oecobooboooooooooobo.oboo o
4.180000,7r0o00o0bOo0obOooboobbOoobOooboobDoboOon 10
ccobooboooooboo,booooog,wweCchbboooboboboooDbon
0.00,0419)0000,000000000,0000000000000O
gb 100 o0o6000000,0000000D000O0DO0O0OO0ODOOOO
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