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—

)1 s -
= 2 D (KB Y gy
i=1 j=1

1 _ .
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gbboob,ggbbbugobbbbooodgbboboaod.
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B, = ospT) (4.24)
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st bbb botdun

5.1 UO0OOO

gobboobbooooooobbobbbooooooobobooboboooooog
gbog,bgobuogbbodobooobuoobbodoboobbuoobbod
googbooobogboo. gboobboobogboonoboobouonbod
gooboo.

000 depamb 00000000 (Manabe et al., 1965) DO 0OO0O0O0O. 00O, 0O
O0000000o0O00oo0o0ooooOooD. ooooooooo(oooo)
O000.0000000000000000(D0oobo)booooog.

5.2 OOOOOO

5.2.1 0O0OOO

O0000,000000 (eg., Manabeet al.,, 1965) 000000000000, O
g, ggobobobbood,dgggogoobooboo,bodgooad
gbbbuoodoobboda,obbboodgbbboooobbboooobn.

goododgdg,bbbb 200000040, bbbbbbbobbboboooood
go.

1. 0000000000000 000000O0O0000 (DOoOooooooo
O0000oooog),

2.000000000.

cumulus/cumulus.tex(cumulus/cumulus-adjust.tex.tex) 2010/04/24(000000O0O0O0O)
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gobb,gobobbboodobbboooobbboan.

CpTy + La*(Ti) + 92k > CyTess + Lg* (Tir) + 9201 (5.1)
i > ¢ (Te,pr) (5.2)
Q1 > ¢ (Thyr, Prr1) (5.3)

ooo,o0obobooon.

goboboooobo,

N ) Pe—21 = Di41 A R Pryl — Pgy3
{Cka + LQk} ZTU + {CkaH + LQk+1} s s

Prp—1 — Pryl Pr4l — Pryd
= {Cka + qu} f -+ {Cka+1 + qu+1} —2 2 (54)
CoTy + Lax + g2k = CpTiy1 + Lary1 + g2k (5.5)
@ = ¢ (Tk,pr) (5.6)
W1 = ¢ (Thyr, Prr1) (5.7)
ooo.
000, (G5 00000000000D0DOO0O00OO,
. . RTyyq
Cp(Ty — Tir) + L(¢" (Tx) — ¢ (Thv1)) — 2 (pk — Prg1) =0 (5.8)
k+3

DDD.DDDDD,...DDDDDDDDDDDDDDDDDD.DD,TH%D

Ty + Tha
Ty == (5.9)
gooooooooa.
ood, g, e D000 0ooo,
* * (] aq*
@& = ¢ (Teype) = ¢ (Th, pr) + a7 ATy (5.10)
T=T,
i1 = ¢ (Torr,prsr) = ¢ (Teyr, por) + o0l ATk (511)
T=Tk+1

AT, = T, —T; (5.12)
ATipir = Tior — Thnn (5.13)

2010/04/24(0000000O0O0O) cumulus/cumulus.tex(cumulus/cumulus-adjust.tex.tex)
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gbbbuooobobbooao,buooaoboo.

_ L
AT, = {Apk (1 + 'Yk)} ! {HAQ — Apia (1 + ’7k;+1) ATk+1} (5.14)
p
—1
ATy = [Fmé {Ape (14 v) = Aprsr (L4 Y41) } + (L +9%) (1 + Yq1) (Apg + Apk+1)]
L
[Apk (1+ %) Spps + {1 o — Fk+%} @AQ] (5.15)
Apr = Pr1 =Pyl (5.16)
R pr — prt1
F,.i = —— 5.17
k+2 Cp 2pk+% ( )
. I R ) .
Spyr = T = Thpa + roh {q* (Th, pr) — q*(Tk+lapk+1)} —Fil <Tk + Tk+1) (5.18)
p
AQ = Apy {(jk - q*(Tk,pk)} + Apry1 {Cijrl - q*(Tk+1,pk+1)} (5.19)
L 0q*
e = A (5.20)
C, 0T T—1,

gbooo,dbbibd g, g DO0O0ODOO0O0O00OO0O0O0O0O0O0O0O0000O, 00
OO0 ..000ooboo0oogo.go0, 0000000, k00000 k410000
gopobboobbboboouooog,gooo sboobboououoooood
obog.bg0,o0bobboboobooboobg,boboooboboob.

00,0000,
1
1 Pp_L — P12
Po= —gx 2 A (5.21)
k=kmazx g
1
1 pk_l _pk_l .
T 2At Z — {11 — i} (5.22)
k=kmazx g
oool.
5.3 U4

Manabe, S., Smagorinsky, J., Strickler, R.F., 1965: Simulated climatology of a
general circulation model with a hydrologic cycle. Mon. Weather Rev., 93,
769-798.

000,000000000000000000000000O000DO. 000,000000
ugboobooaboodan.

cumulus/cumulus.tex(cumulus/cumulus-references.tex.tex) 2010/04/24(000000000)
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060 O0OD0OOO(DOOO0O)

6.1 U000

O00000000000000, Manabeetal. (1965)000,000000 (O
0,00000000)00000000.000D0DOOO00O0O0OODOOOO

go,boggoooodgd.

D0000000D0000000000000.
e > q*(Tk,pk)
000, 000000000.
D00000ooooooo,
Cole+ Lis = CTi+ Loy
@ = ¢ (T, pr)
ooo.

¢0,00000000000000000,

& = ¢(Tropr) = ¢ (T, pr) +

gobbobooodgobbooad,

T, = T+ AT,

= k + da*
C&%ﬂLé%YEﬂ
% = Gu+ Agy
~ aq*
= T, AT,
¢ (T, pr) + T |, k

(6.1)

(6.4)

(6.5)

(6.6)

(6.7)
(6.8)

2010/04/24(000000000)
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goo.

gboo,..dqgbibbddbbdooobbuoobb,ogbboodbboad.
ooooob,bo0boobooboooob,b0oboobooboloooo,oo

(Ti)ir = (T) + ATy (6.9)
(@)1 = (@) + Agx (6.10)

gbbboooobbbuoooobbbooan.

00,000,0000,

1 Prp—1 — Pp-1
P=—gm 2 — b (6.11)
k=kmazx g
1
1 Prp—1 — Pp_1 R
T 2At > 2@ — @} (6.12)
k=kmazx g
ooot
6.2 OOOO

Manabe, S., Smagorinsky, J., Strickler, R.F., 1965: Simulated climatology of a
general circulation model with a hydrologic cycle. Mon. Weather Rev., 93,
769-798.

000,000000000000000000000000O000DO. 000,000000
ugboobooaboodan.

Iscond/lscond.tex 2010/04/24(0000000O0O0O)
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U7 Ooon

7.1 0OO0OO0

gobobooooboboa,obobog,bbbuoooboboooobboan
gobbooggbbbuoooob.

(8_“) _ _10Fu. (7.1)
ot )vp p 0z
OF
t)vp dp
oT qg 8Fh
il - JZL - n 4
(815 >VD Cp Op (74)
dq _0F,

000, Fre, Fuy, Fr, F, 000000000, 0000000000000, 0
00000,00000000000,0000000000.

Fr, = —me% (7.6)
Foy = —me% (7.7)
Fp = —CpPpKh% (7.8)
F, = —qu% (7.9)
o — % (7.10)
p = <%) (7.11)
ko= CE (7.12)

2010/04/24(000000000) vdiff/vdiff.tex(vdiff /vdiff-math.tex)
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gboo,0d00bbobooogbbodn

Foy, = —pCylvlv (7.14)

Fi = —CyPpCilo] (6—0,) (7.15)

Fy = —pClv[ (g —q5) (7.16)
goououo,gooodgo

Frn: = 0 (7.17)

Fry = 0 (7.18)

F, = 0 (7.19)

F, =0 (7.20)

Ooo.0o00,0000000000o0000000o0d0 F,000000
gboooogo.

000,pp 00000000, K, Ky, K,00000000,0,000000
nooo. ¢, G, ¢,00000000,0,000000000000.

K., Ky, K,, 00000 Mellor and Yamada (1982) 00O 200000000
O00. 00ddddooooooooooooooo ... 0oooo. Gy, Cy,
C,, 00000 Louisetal. (1982) 00000000 O00O. 000000000
goooooooooooo ...oooogo.

7.1.1 0OO0oood

000000, K, K, K,;, O Mellor and Yamada (1974, 1982) D OO 2000
gooooooao.

Mellor and Yamada (1974, 1982) 00 00O0OOOC, 0000000000000
go.

ov
K., = [2]== 21
ov
K, = I?|— .22
., || Sn (7.22)
K, = K, (7.23)

vdiff/vdiff.tex(vdiff /vdiff-math.tex) 2010/04/24(000000000)
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000,/00000000,

[ = k(z— z)
1+ k(z—2) /o

(7.24)

0000000.000,,000000000,,(,0000000000°t. 00,

Sy = B2 (1— R;)? §3,5,
1 1 ~1 -
Su = Bf (1 —Ry)? S5 Sn
000. Sy, Sy O,
~ Oél—CYQRf
S - _- e J
= 1Ry
5 Pi— PRy g
Sy =2 2g
M By — BuRs i

ooo,000,R,00000000000000000,

Ri=—
T 26,

ooo0d. 000 Roobooouoouood
998
_ 00z
ST

0z

ooo. oo,
o = 3