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p

00000000000 p, 0000000000000kgm 20000, 00000ms~ 0000000
0000000000000 0000DO0U0O00UODz*00¢000U00O0oUOoOU (2590000000
ubooooooboooooboooobobooooaon

4.2 OJO0O0OO0OOOOO0OOOOUOOObDOObOOOn

4.2.1 0ODU00O0O0O0OODOOOOODOOOOOO0On

gboogboboboobobooboboobobooboboobobobbobooboboon
gboooobobooobOoboooobooooboobooboobooooobooboobooboooon
gbooooboobooobOoboooobobooobOoobooboobobooobooboobOoboooon
ggbogodbog oboobobooboooobobobooboooobobobooooboobooon
ggbooooboooboobooboooooboboobooboobobobobbobooobooboon
gboooobooooooboooooobooboo

gbooobgbooboboobobooobobobbooboobooboobobooboboboon
goboobobooboooboo

o 1000OD0D0OO20000D0O00OOODO

gboooooboooooboobono

googoogon

e JO0OOOOOODOODOOO

e J0IDOI0ODOUODUODDO-OODDO-O00 00000

goooon

e OODOODOO
e OOO

gbooooooboooobOoobOoooOoboooboobooobooooOooobooobo 20000000000
gbooogo

e JO00OOOOODOODOOOODOODOOOODOO

e J0IDUOODOODUODDODDODDODLOODOODLOODDOODOODODO

O000O00o0oUoooooOoO (1999), Murakami et al. (1994), Murakami (1990) 0000000000
ggo
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gbbooboooooooboobobooobooooobooOobobOOoboboobobooobooooboOoooag
googoboooboooboobooooobooboobobbobosbobobboboobooboobobo
gbooobooobooobgooon

o0 00 oo

6 00 0000 #=0+60000

¢ 000000 0O0ODOOO0000O0OO0DOO0O0O0O

¢ 000000 0O0O0O0ODOODODOO0OODOO0ODODO0O0O0ODO0O0000O0DO00OO0OO00O0O0O
0o

¢ 000000 DO0O0O0D100pmO00000000000D0O0O0D0O000OO0O0OOODODOO0
0000000000000 000000000000000000000000
0000000000000 000D0000

¢; 000000 000D0O00DO00DO000D00O0D100pm000000000O000O00O00
00000000000 0on

s OOOO0OO 0000000001 gem3 000000000 1ms™'0000D00000ODO
00000000000000000000000000

¢ 00000 00000000 04gem 3000000000 104ms 00000000
0000000000000000000000000000000000000
oo

g, 0O0O0D0D 00000000 09gem 3000000000 10ms ' 0000000ODO
0000000000000000000000000000CReSSO00O0O0
0000000

N, 000000 00000000000 O000000O0000000000000

N, 00000 o00000o0oooo

N, 00000 ooo0oOoO0oooooo

00000000000 KOOOOOOOkgke 'O OOOO0O0Om30000000000000000
O00Dgkeg '000D0000D0O000DODOOO0DODOOOODODOOOODOO

4.2.2 0O000O0O0O0OOODOOO

gboooooooooboboooobooboooooobooobobOobooboobooobooooOooog
goooobooboobooboobooboobobooboobooboobooboo 210000
ooooooboooobobooooboooooooooobobooogD 41a1b00M™
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oboooOoboooooboobooooboooon

oph 00

% = Adv.§ + Turb.f — pw- + 5 (Sre.fy + Sre.s + Sre.dr) (4.14)
3§zv = Adv.q, + Turb.q, + pSrc.q, (4.15)
OPde _ pdy.g, + Turb.g. + S SFall 4.16

5 — Adv-ge + Turb.gc + pSre.ge + pFall.gc (4.16)
3({;? = Adv.q, + Turb.q, + pSrc.q, + pFall.q, (4.17)
opgi ~ _
a5 = Adv.q; + Turb.q; + pSrc.q; + pFall.g; (4.18)
9pys _ _ _

5 = Adv.qs + Turb.qs + pSrc.qs + pFall.qs (4.19)
opqy _ _

5% = Adv.qqy + Turb.qq + pSrc.qq + pFall.q, (4.20)

goooooooooooooog oene,s, g0 000000O0O0O0OC0O0O0DOOOOODOOOOOOOOO
x0yO000000000O0DOO

obooooOoboooobooooon

Adv.¢ oboooboooooobooogd

Turb.¢ obooboo0ooooboooobOobooooboobooooobooon
Src.0y goooboooooooooobooogoooo

Src.0s ooooboobooooobooooonog

Src.0p gboocobOobooooooooooogooon

Src.qq ooooooboooooono

Fall.q, gooooobooogo

gboooboobooooboobooboobo

ON; N; N; N; N;
= Adv.— 4 Turb.— + pSrc.— + pFall. — (4.21)
ot p p p p
N, N, Ny ., Ng _ N,
9 = Adv.— + Turb.— + pSrc.— + pFall.— (4.22)
ot p p p p
ON, N, N, N, N,
—2 = Adv.—Z + Turb.—Z + pSrc.—2 + pFall.—Z (4.23)
ot p p p p

gogbgoobobbooboobs,s,g0000000O0DLO0O0DOO0ODO0OO0ODOOODOODO =20 yO
ggbooboobooo
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gbooooboobooooooo

Adv. N, /p uboooobooocoog

Turb. N,/ p gbobooooobooooooobooooobooboboooooboon
Src. N/ p oboooopoooobooog

Fall. N,/ p gboooooooboobooboooooDbo

gobobooobooobooobooboobon

00¢0004.14000000000 Src.0y + Src.0g + Src.Op

L,
By = Dy

Src.0y ool \%
Ls

Src.0g = ol (NUAy; +VDyi+VDys+ VD)
p
c

Stefp = L= (NUFy + NUCei + NUHei + CLeos + CLeg + CLy; + CLys + CLyy

D
=

~MLic — MLy — MLy, + FRyy — SHy, — SHy,)

000000 ¢,0004.15000000000 Src.gy

Src.qy = —NUAy; =V Dy —VDyi —VDys — VDy,

000000 ¢ 0004.16000000000 Src.qe

Src.qc = —NUF,; — NUCe; — NUHy; — CLep —CLes — CLeg — CNeyp + M Ly,

000000 ¢, 000417000000000 Src.g,

Src.qr =V Dy, +CLe —CLyy — CLpg — CLypg + CNg,
+MLg + MLy — FR.y + SHg + SHyy

000000 ¢u0004.18000000000 Sre.g;
Src.q; = NUA,; + NUF.; + NUC.; + NUH,;
+VDy; —CLiy — CLjs — CLjg — CNjs — M Lic + SPs; + SPy;
00000 ¢ 0004.19000000000 Sre.gs

Src.gs = —SPs; + VDys+ CLes + CLysotrs + CLijs — CLgy (1 — rs) — CLgg
+CN;s —CNgg — ML, — SH,,

00000 ¢, 0004.20000000000 Src.gq

Sre.gqg = —SPyi + VDyg+ PGy + CLyi + CLjr + (CLyps + CLgy) (1 — airs)
+CNyy — MLy + FR,y — SH,

(4.24)

(4.25)

(4.26)

(4.27)

(4.28)

(4.29)

(4.30)

(4.31)

(4.32)
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nooooo M ono42i000000000 S
p p

N; 1 N
Sre.~ = — NUAy; + —% (NUF.; + NUCy + NUH,;) + SPY + SPX
P m;o Pdc
N; v 1
+=2(VDy; — CLiy — CLis — CLig — ML;,) — AGN — —CNi,
PYqi mso
N, N,
DDDDD?DDD4.22DDDDDDDDD Src.?
Ny N N N N N
Sre.=* = =2 (VDyy — MLy,) — CLY (1 — a,) — CLY, — AGY + —CN,, — CNY
P Pqs mso
Ng Ng
00000 —0004.23000000000 Sre.—
p p
Ng Ng N N N N
SI‘C.? = ﬁT (VDUg — MLgT-) + CLTz + CLT‘S (1 — 067-3) + Cng + FRTg
g

(4.33)

(4.34)

(4.35)

0000L,,L,£;0000000000000000000Jkeg™'M0C,00000000000JKkg™'M
nmoooo00O00O0Om,ms 000000000000 DODOO0kg00DO0DDOOOOOO0O0O0O00O0O00O0OO
booooobOobooobooooOobooboboooobOoOobOOobooobOono410000000 4.24

goboobobobooboboobboobooboobooboobooo

oo oo

NUA,; 00O 000 0 deposition or sorption nucleation[

NUF; 0 0 00 0O 0 condensation-freezing nucleationd

NUC,; 00000000 contact nucleation

NUH,; 00000000 homogeneous nucleationd

SP 20000 00O secondary nucleation of ice crystalsO

VD 00000000000 0Odvapor deposition, evaporation and sublimation[]
CL 0000 0O collectionO

PG 000000DOO0O0O0OO0OO00ODO0ODOdO graupel producitonO

AG 0 0O O aggregation

CN 000000000000 00000000O00O conversiond

ML 0 O O meltingd

FR 0 0O O freezingd

SH 0 0O 0O 0 O shedding of liquid waterd

spN 0000000 2000000 secondary nucleation of ice crystals[]

cLVN 0D0O0000D0O0O0D0OO collectionO

AGN O0DO0O0000O0O00 aggregationd

CNN 0000000000000 000000000000D00OdA0O conversion
FRN 0000000000 freesingd

Olrs l1-a,, 000000000000 O0O0O0DOOOOO
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-VDw VD vy
water vapor (q,)
[ NUA.i
B NUF ¢i,NUC i ,NUH ci <
[a) |w)
> J <
L MLic
2 CLis,CNis .
cloud water (q,) Cles S cloudice (q;,N) D
P, PNs
AGN;
Clog ™
(@)
Zb _,6 MLs,SHs N < :"_
5] O show (qS’NS) CLs,CLsy,CNsg,CN sy ‘6 p
CLrs . &
AGNs Q iFaII.qs, Fall.(N/p I
P MLgr,SHgr
— rainwater (q) »| graupel (g,N)
CLri,CLNri,CLrs,CLNrs,CL rg,FRrg,FRNrg

i%q &m%%m@m

0 4.1.000000000000O0CO0OO

000 (4.24),(4.27),(428)J000000O00OOOO0OOOO VD, OO0OOUOOOOOODOOOOO
obooooopboooobobooog42s5b000000

4.23 0O0OO0OOOOOOO
googd

gbooboooobooooooobooobooooobooooboooobooOobboobooooag
googobooobooboooooboooboobooboobooobobbobooboobooooobo
gboooboooboooboobooboboon

000000000000 00000000000000000O0O00O0Od Marshall and Palmer (1948)
OO0000OoO00O0ooOo0oU0DooOoooooOoooo A OyO0D00O0 n,eOODDOO

Ny (Dg) = ngo exp( —Az D) (4.36)
N—— ~~ ~~

Om—40 Om—40 Om—10

000000000000 Marshall-Palmer 100 00000000000000000020000000

2000000000 2 000000000000000000000000000000000000000000000000
00oo0oo0o0ooU0ooo0o0oonD (436)000000000000D0O0O0OOO0OODO0OOOOUOODOODOUODODOOOODOO
O00r'(zxyDOOODOOOOOODOOOOOODOOOODOOOOOODOOOOO

I(z) = /°° exp (—t) t* 1 dt (4.37)
0
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00000000000000 x00000000000O000O3%0C0

1 D, \"' 1 D,
L Do) =155 <Dn> D, P (‘Dm) (4.43)

0ooooooUoDpD, 00000U0OMMT (v,) DO0O0OO0O0UD0 co00O0OO0O 100000000ODOO
ooy, 00000000000O0ODOD,,,0DD0O0DO0DO0000000O0O0O000OOOOO0OOOOODDOO

ng (D) = @ fu (D2) (4.44)

Om—40 Om=300m-10

0000000000000n, 000000 x00000000D0O0D000000000O0OOOOO D,
oo

D(v.+1)

T (vz) ( )

0

00000000000000 438) 00000000000 UDO0OD0OD0OUO0ODUOOO0DPOOODOOD
gbooooobooooboobopOobObOOobOOoDbDOO

o I (vy + P)
pr f.(D,) dD, = —>——2DF 4.46
| prrn) o (1.46)
goooobooboobooooooo

T'(x+1) =2 (x) (4.38)
ra)=1 (4.39)

U0 00000 nODOOO
T'n+1l)=n(n—-1)(n—2)---2-1-T'(1) =n! (4.40)

gopooooo
1

ooooooooooboooooooooooOoObOOOoOoOoOooOOOOObOO0OOODOOOOOOObO 30000OO0OODObOODbOOO

6

~ (4.42)

oo
1
/ D3 exp (—AeDy) dD, = /\—4r(4) =
0 T

ooooooooooobooooo

300 (1999)
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000000 (436)00000000 (443) 00000000 (443)00000

Ve =1 (4.47)

Dpy = — (4.48)
00000000000 (4.36)000000000(4.46)00

o 1
/O DP N\, exp(=\.D,) dD, = E1“ (P+1) (4.49)

oboocoooboooooboooooooboooooobooooobobooooobooooobooooooboon
oooooooo b,00

D, = — (4.50)

googooboooog

000000000000000000000000000000000000000000000400
gboocooobooooooboobooogooon

= 6pg. \°®
D, = 4.51
‘ (ﬂprc> 50
65 3
= PYqi
D, = 4.52
' (WPiNz') (4.52)

00000000000000p, 0000000kgm™200p; 0000000kgm™2000000000
000000 N.ODOOOODODO001x108m3000000000000000000000

ny (Dy) = npoexp (=Ar-Dy) (4.53)
ns (Ds) = nspexp (—AsDs) (4.54)
ng (Dg) = ngoexp (—AgDy) (4.55)

00000000000000R, 000000 20y 00000m™*0000000000000O000O0OO0
O00000000000008x10m™=* 00000

400 (1999), Ikawa and Saito (1991), Murakami et al. (1994), Tkawa et al. (1991), Lin et al. (1983) 00000 ODOODO
Ferrier (1994) 00 0000000000000 ODO0OO00O00ODOO0OO0O0O0O0O0OOOOOO0OOOOOO
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gbooooooo

goooboobooboobooboobooboobooobo

my (D) = auzDQ“”‘ (4.56)

g00oo0oopooooooooO0n g, =3000000000000000DOD0O0O0ODOO

_ I'(ve +
mx:auxDE;wi( lf(yju’”) (4.57)
g0o0oooooooboooooooooooobooooooooooono

00000000000000000000000000000m™#00000000000000000
gpooboooog

= F(Vx +ﬁua¢) (PO)VW
N T()  \p (4.59)
B T (Z/ + 3 + ﬁ ) 00 Yuz
Uspg = vy DPvr —2 = 00 [ 12 4.60
xrq Qyg n F (Va: 4 3) ( ﬁ ( )

000000000000000000000000000000000(4.47)0 (448)0000 (4.59) 0
(460)000000000O000OOOOOO

¥ L' (1+ Buz) (PO)VW
Upn = ao————= | — 4.61
N )\gw b ( )

= F(4+ﬁux) (PO)WI
Upg = Qup——————= | — 4.62
: Pl (2 (4.6

00000000p, 0000000000000 0kgm=300000

000000 (453)0(455)000°%0 00000 x=r,s,9g00000 N,OO

N, :/ Ngo€xXp (—ApDy) dDy = — (4.63)
0

5Tkawa and Saito (1991)
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oboooobOOobooobO0obooog 000000

e = / %megnmoeXp(f)\sz) dpmz% (4.64)
0 T
000000D0d2000000000000000000000 A\, 00090000 n,OO
N, \?
)\x:<@) (4.65)
P4z
N, \?
Ngo = Ny (ﬂ-p_l ;c) (466)
P4z
go00oooooooooobooouooooood «. 000000000
_ 1 Rl
Usn = N U, (Da)nao exp (_)\an) dD,
x JO
(1 Yuz
ApH® P
000000000 (461)0000000000O0O0OO0OOO0OOOOO0 z00000OQ00OOCO
_ 1 g 3
Upg = — —Uy (Dy) D pyngoexp (—Az D) dDy
PGz Jo 6
T (4 o Yuw
= aw% (ﬂ) (4.68)
BAZ"” P

00000000000 (462)0000000000000000O0O0O0O04.2600000000000
oboooooboooooboobooogd

gogbobooooooboooboobooboobooo

go yO0O0O0O0Om 40 00000O0o0o0ooooon 00 O0kg m30
e — O e = 2.98 x 107, Bue = 2.0, Yue = 1.00  p, = 1.0 x 103
qr Ny = 8.0 x 106 yr =842, Bur = 0.8, Vur = 0.5 pw = 1.0 x 103
q; — a Ay = 7007 ﬁui = 1.0, Yui = 0.330 pPi = 5.0 x 102
qs O ng = 1.8 x 10°0 Qs = 17, Bus = 0.5, ~yus = 0.5 ps = 8.4 x 10!

g Ong=1.1x10°0 Qg = 124, Bug = 0.64, 749 = 0.5 pg = 3.0 x 10




56 040 ODO0OO0OO0OOOO0OO

424 0O000O0OO0OOOOOOOOOOO

obooboooboboooooboooobooobooobooooboooOobooboooooobooOonn
obooooobooobooobooboooooobooooooooobooooboooboooboooonon 4.2.8
ob42700000000

100000000 NUAy, NUF.,;, NUC,;, NUH.;

1g0booboboooboobooboon

0ooooo 0Doooo 000 -00 x 00000000
Doooo 00000-00 | o ONUH,
0D00000 | 00000 | 000 000 -00 o ONUAy;

X

0DO0000 | 00000 0ooooooo
00000 |00000-00 | o0ONUC,
00000 | 0000000 | o0ONUF,,

gooooooooooo NUA,,NUF,,,NUC,;,,NUH,;0OOOOOOOOoo4oooo

010000000 NUAy,
Dad0 000000000000 0OO0O0O0ODOOS

000000000000 T, 0000000000w<00ms~ 000000

; S;—1\" or,
NUA,; = %ﬁQNiO exp (6275) (S — 1) 5 Y (4.69)
N Am'
NUAN = ZO (4.70)

0000000000000 0U0O00000O0O0oUoOoO0n (259)0000000002*00¢C00O0O0O0O
obooooboobooog

ObO0OO0OOOO0OO0ODODOODDODOOOOOOO"

00000000000 8$S;0000000000w<00ms™ 000000

NUA,; = ";_"0 15.25 exp (5.17 4+ 15.255S;) 055, (4.71)
N Am'
NUAZ:—%%T— (4.72)

00000000 (O0O0D0O0O0000000-*00¢0000000000Uoooouon

6Tkawa and Saito (1991), Cotton et al. (1986), Murakami (1990), Ikawa et al. (1991), Murakami et al. (1994), O O (1999)
"Meyers et al. (1992), OO (1999)
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OcO0ODOOOODOOODODOR

Ferrier (1994)000000000000000000O0ODO-5°C 000000 Murakami (1990), Cotton
etal. (1986) 0000000000000 O0OODOO Meyerset al. (1992) 000000000000

000000w<00ms~'000000000000D00000

NUA,; — M0, N
0z
NUA%::NUA”
mio

ocoooonN, 0 -5°CcOO0D0DO0O

Ni: Swi—l

Nioz exp (a155; — 1),

Si—1\"
NiOl €xp (ﬂQTs) < ) )

T > -50°C0O

T < -50°CO

(4.73)

(4.74)

(4.75)

0000000000000 (a),(b)000000000000D000O0O0O0DOz*00¢CO0000UOODOD
gooooooono

()0 () 0000000000000 0O0O0O0ODOOOOO

ai
b1

—5°CO0O0O0O0O0 FerrierO OO OO
—5°CO0O0O0O0O0 FerrierO OO OO
Huffmann and Vail D O OO0
opoooood

Fletcher 0O O OO

—5°CUO0O0OD00O0 Ferrier 00O OO0
—5°CUO0O0OD0O0 Ferrier 00O OO0
opooooooooo
opooooooooo

oo

opooog

ooooodT,—T0

gboooobooooooboooooboooo

goboooobooobooobooboobo

gooooos; —10
z000000O0O04ao
Fletcher 0O O OO
ooooooog

12.96
0.639
4.5
10—12
1072
103
50

273.16

0.6

ms!

kg m—3

8Ferrier (1994)
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02000000000 NUFy

obooobooobOobooOoboobooboooobooobooboobOooooboboobooooboOoon
0 Bigg (1953) 0000 0000000000000O0OOOO0OY

=2
NUF,; = B' [exp (A'T,) — 1] 2 (4.76)
PuwlVe
NUFY = B [exp (A'T,) — 1] L& (4.77)
Pw
0000000000000000000000000
A BigeOOODOODO 0.66 K-!
B’ BigeOOODOODO 100.0 m3s7!
N, oooooon 1x108 m—3
T 0o K
Ty oooo 273.16 K
T, 0000007y —70 K
P Oooooooon kg m~3
Puw ooog 1x103 kg m—3

03000000000 NUC

000000000 0000000000000000000000000D0000 30000000
ogooo

e 1000000 Brownian diffusiond
e [0 00 0O O diffusiophoresis[]

e [0 00O 0O thermophoresis[]

obooobobooooobooooooobooogn

dN,.

= F\ Dy, 4.
[ a ]b 1 (4.78)
dN, R,T

= FF 4.
|: dt ]7} e L"” ( 79)
dN,.

= K F 4.
[dt ]t 1Ea fi (4.80)

900 (1999), Ikawa and Saito (1991)
1000 (1999), Cotton et al. (1986), Young (1974)
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oood

F1 =27 D:N:Ngy

Ra
p

Fy

(T —Tg)

f = 041+ 145K, +0.4exp(—1/K,)] (k + 2.5K,Kq4) ooo
b (14 3K,) (25 + 5kaKpn + Ka)

oo0o0o0ooDo00o0oobO K, O Knudsen OO O

poo T

K, =\
" “TooRa p

O00O000D0000obOobo0o0ooooboonoonDO D00

kT,
= 1+ K
ar 67TR0”LL ( + 71)

000000 7,000000000000000 N,,.OMO
1.3
Nar = Nao (270.16 — T,)
000000000000 000000000000

1 dN, dN, dN,.
N N:_ C C c D
v ﬁ({dt]ﬁ{dt]f{dt])

_ Pl N
NUC. = SENUCHD

c

gbooooobOo30obooobooboooooboooono

gobobooobooobooboobooboboon

(4.81)

(4.82)

(4.83)

(4.84)

(4.85)

(4.86)

(4.87)

(4.88)

D, ooooo

k 00ooooo 1.380658 x 10723
Ly oooooon

Nao 000O00O00oOooOoooono 2x10°

N, oooooo 1x108

1 Cotton et al. (1986)
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P oad Pa

P00 oooo 101325 Pa

R, 0oOoooooooo 3x10~7 m

R, oooooooo 461.0 JK 1 kg™!
T 0o K

Too oooo 293.15 K

Ty ooooo K

K 00o00ooo 2.4 %1072 JmtstK!
Ka 00000000 oo Jmls1K!
A0 oo, Too 0O O0OOODOO 6.6x10~% m

U oooooon kg m~! st
p o0o0oOoOooo kg m~3

04000000000 NUH

000 —40°CO0000D0000O0D000DODOOO0OODOY®0000000000000O000000

1 N,
NUHY = =% 4.
UHY = —357 (4.89)

dc

NUHe =55

(4.90)

goooOo00oO0OoOoOoOooooo 2A¢d000000Q0QO0OOOO0ODODOOO0OO0O0OCOCOOOOOOOOOd
obobo0o0oDbD0bo0oo0oobDO0o0o0oooD0obOobOoO0DbObOOn Ferrier,1994 00

200000000 SP

2000000bO0O0bO0oobOoobobObob0bOobOo0obo0oboobooboobobooboobo

e JO0DDOOOODODODDOOOOODDODOOOOODDOOOOODDDOO Hallett and Mossop, 197411
e JJIDOODUUDOOUOUODOOOODOOOODOOO Vardiman, 1978

e JOJIDODOOUODODOOUOODOOOODODOOODODOOOHobbs and Rangno, 1985011

O000D00000D0O001000 Hallett-Mossop rime splintering mechanism 00000000000
0¥0200000000000

SPY = = x 3.5 x 10%f (T,) CL.s (4.91)

=

SPSZ' = mi()SPs];] (492)

12kawa and Saito (1991), Ferrier (1994)
100 (1999), Tkawa and Saito (1991), Cotton et al. (1986)
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SPJ == x 3.5 x10%f (Ty) CLg (4.93)

il

SPy; = miSP)Y (4.94)

obobooooooooooobobooooboooogooooo 2000000000 b00bO0bOon
oooooooo f(T,) 0000 7,0 T,000 T,00000000000000000

0, T, > 270.160 KO

T, — 268.1
%686, 268.16 < T, < 270.160 K[

F(Te) = (4.95)
268.16 — Ty,
— 265.16 < T, < 268.160 KO

0, T, < 265.160 KO

Cotton et al. (1986) 0 (72) 00 f(7,) 0000000000000 O0O0O0OOOOOOOOO (4.95)
O000000M4.9)00 T, =268.160K0O0 f(T,)=00000000000Tkawa et al. (1991), Tkawa
and Saito (1991) 00O O

0, T, > 270.160 KO
270.16 — T,
%, 268.16 < T, < 270.160 K[J

f(T) =19 1, T, = 268.160 KO (4.96)
T, — 265.16

3 , 265.16 < T, < 268.160 KO

0, T, < 265.160 KO

000007T,=268160K0O0 f(T,)=10000000000000000 -5°CO0O0O0O0OOOOO
ooooooooooo

gogbobooobooboobooboobobooboon

CLe, 000000000000000 s
CL.s 000000000000000 g1
mio 0o0o0o0ooo 10-12 kg
T, oooQ K

T, 0oooo K
T, oooooooo K
D oooooooo kg m—3
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oooooogoo vbD

gbooobgobobooboobooooboobobboboobobobuoboobobooooboon
gogboodbgobooboobooboobo

goooo |go ubd - 00 |oboooboboooo
uggdb - 00 (0obooboobd
go ud - 000 (oboobooboob

00 - 000 | VD, <0
00000 |0000 |000 - 00 | VDy >0
000 -0 | VDy>0
000 -~ 0 | VDy>0
000 -0 | VDy>0
0000 |00 - 000 | VD, <0
0 - 000 |VDy,<0
0 - 000 |VDy<0
O - 000 |VDy<0

010000000 VDyy,

obooobOobooooobooooooon

2
T (S —1) Gy (T,p) VENT,, Sw—1<0

VDyr = —VD,y = P (4.97)
07 Sw -1 Z 0

00000000%“O0O0o0OO00000000000000000000000000000000000
gogboooboobooooo

L2 1 !
Gu (T,p) = <K RU”TQ t oD ) (4.98)

gboooobooooooboooooboonbo

1 1 _ (54Bur) 4
VENT, = nyo lmwﬁ +031S }az T <%) A ® (%) 1 (4.99)

gooooobooo

400 (1999)
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gbooooboboooooboooooboobooonog

D oooooooo
L, oooooon
Nro O000y0000 8.0 x 106
Qusw Ooooooooon
R, oooooooo 461.0
S oooooo 0.6
Sy — 1 ooooooooo
T 00
Qur 000000000000 00000000 842
Bur 000000000000 0000o0o0on 0.8
Ar 00000000000o00ooooon
oooooon 2.4x1072
oooooooo
p oooooooo
00 00o0o00oo0oooooooo

m? s~
J kg™t

kg kg ™!
JK 1 kg™!

-3
-3

0200000000000000M VDys,VDy, 15

gbobooobooooooooooooooboobOobOoboobobOoboooobooooboooOobOonDo
goboobooboobboobooboobboobooboobbte=s,gd00oobogooOO

googooboooobogoogo

T'<TyOOOOoOobOoooOoboooooobooooboooooo

2
VDyw = 2 (S; —1) G, (T,p) VENT, —

L.Ly
IinUT2 Gz (Ta p) CLca:

(4.100)

T>T,00ooooOoooooooML,, <OODO0OO0OODOOODOOML,,>00000000

2 (S — 1) G (T, p) VENT,, ML, >0

VD,, =
27Dy (v — qus (T0)) VENT,, ML, <0

googoboogon

L2 1\
7 T7 == £ —
¢ ( p) (ﬁRvTQ * pQ'UsiD'u>

1500 (1999), Tkawa and Saito (1991), Lin et al (1983)

(4.101)

(4.102)
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ooooG, (T,p)0 (498) 0000000000z =s,g000000000O0O0OO0OOOOOOOOO

1
1 1 5 _ (5+Bux) 1
VENn;whoQm&?+om&w%a@rﬁi¥@0Ax z (%)] (4.103)

oboooboo0oooobooooobooboooooonn

CLey 000000000000000 51
CLs 00000000000000o0 g1
D, oooooooo m? s~ !
Ly oooDo00o Jkg™!
L, 0o0Oooooo J kg™!
Ng0 OdyOoooagd m~*
N0 OdyOoooagd m~*
MLy, 00000000000000 51
ML, 0o0000O0oOoooooon g1
qus (T0) 00O000O0oo0oO0oooon kg kg~ !
Qusi 00oO00ooOoooon kg kg~!
R, 000oooooo 461.0 JK kg™t
S, oooooo 0.6

Si—1 obooobooobooo
Sw—1 googoobogoood

T 0o K

To oooo 273.16 K

Qug 0000000000000000000 124 m!Fug g1
Otus 000000000000000000O0 17 m!Bus g—1
Bug 00000000000000oooooon 0.64

Bus 0000000000000000000 0.5

Ag 0000000000000000n m~!

s 000000o00o0oo0oooooon m~!

K 0o0Oooooo 24x1072 Jm ls 1K™!
v oooooooo m? s~ !

p oooooooo kg m—3
00 00o0ooooooooon kg m—3

03000000000 VD, 16

obooobooooooboooooboooon

VDm' _ Qv — Qusi a (mi)GQ

Qusw — Qusi

(4.104)

E\LZ

16Tkawa and Saito (1991), Tkawa et al. (1991)
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obooooobooooom; 00000000000

o @ip
mszi

(4.105)

O00O000a1,a2 0 Koenig (1971)000000000000000OOOOOI°CO0D000O0O0OOOODO

good

oboooooooon ag

T.0°CO 0 -10 -20 -30
0.0 0.000 7.434 x10710 9.115 x10~10 5.333 x10~10

<-1.0 7.939 x10~11 1.812 x107%? 4.876 x10710 4.834 x10~10

<-2.0 7.841 x10~10 4.394 x107% 3.473 x10~10

<-3.0 3.369 x107%9 9.145 x10~% 4.758 x10710

< -4.0 4.336 x1079%9 1.725 x10~10 6.306 x10~10

< -5.0 5.285 x 10799 3.348 x 10798 8.573 x10~10

< -6.0 3.728 x107%9 1.725 x10708 7.868 x10~10

<-7.0 1.852 x10799 9.175 x10799 7.192 x10~10

< -8.0 2.991 x10~10 4.412 x10799 6.153 x10~10

<-9.0 4.248 x10~10 2.252 x10~99 5.956 x10~10

0o0o0o0o0ooog as
T.0°CO 0 -10 -20 -30
0.0 0.000 4.318 x10~%1 4.447 x1001 4.382 x10701

<-1.0 4.006 x10~01 4.771 x10701 4.126 x10701 4.361 x10791

<-2.0 4.831 x10791 5.183 x10~01 3.960 x10~01

<-3.0 5.320 x10~91 5.463 x10~01 4.149 x10~%

< -4.0 5.307 x10~91 5.651 x10~01 4.320 x10~01

< -5.0 5.319 x10~0t 5.813 x10~91 4.506 x10701

< -6.0 5.249 x10~91 5.655 x10~91 4.483 x1001

<-7.0 4.888 x10791 5.478 x10701 4.460 x10~01

< -8.0 3.894 x107% 5.203 x10791 4.433 x10701

<-9.0 4.047 x10701 4.906 x10~91 4.413 x10701
000000000000000000000000D0
Qusi 00o00O0oooooo kg kg—!
Qosw 0o0o00ooooooo kg kg~*
T. ooooooo °C
p 0ooooooag kg m—3
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ooopooo CcL

gbogbooboboooboobooboboooobooooboboobobooboboobobooon
gogbobooboooboobooboobooooboboobooboobobobobboboobooboon
dbdoO00D00O0O0O0O0O0ODOOMxOOO0ODOOOOODOODOOO

0000 000 |000 | 00 |00 0oo
0000000 e 4 CL; |00000000000000 x
e ¢s | CL, |000000000O0000O o
e ¢ |CL,|D00000D0D000OO0O0 o
e ¢ | CL, |000000000O0O0CO0 o
0000000 4 ¢ CL, | 00000000000000 o
4 ¢s | CL,|0000000000000O o
ar ¢ |CL,|D00000000000O0 o
ooooooo P qr CL, | 0000000O00000O0 o
¢ s CL,s; | 0000000000000 o
¢ ¢ |CL,| 0000000000000 o
oooooo qs ¢ |CL, |00D0O0D00ODOOOOOO o
s ¢ |CL, | 000000000000 o

gooooooboobooooooobooboooboobobooooboooboooDOobboOoboOoDo
gbooooboboooboobooooboooobOOooooboobooooboooooboooboooogon
00Y00O000000000000000000000000000000000

01000000000000000 CLy,0z,y=r,s,g;z#y0

googoboooboooboooobooboobobbooboboboobooboobooboobooo

Pu _ 2 - 5 2 0.5
CLyy = 2 %an\/(Ul — Uy) + aU,Uynzonyo ()\2)\@, + )\2)\5 + )\%)\2 (4.106)

N 7T = = \2 — = 1 1 1

O00z,y=ms,gx#y0000

oboooboo0oooooooooboobooooonDn

Eyy oooooo

N0 0000 2x0y0000 m~*
U, 0000 s0000000000000000 ms~!
a oooooo 0.04

Ao 0000 s000000000000000000000 m~!
p 0oooooon kg m—3
P 0000000000 kg m—3

700 (1999), Lin et al. (1983), Murakami (1990), Tkawa and Saito (1991)
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02000000000000000000000 CLey,CLyOy =r,s,90

uobobooooooboooooobooobobo0oooobooooooobooooooboooooobooboog

=

(4.108)

000000000000 0D000000000 E,000000000000000000000000
oooo E, 00

2
5 __ Stk 2
(Stk + 0.5)

cy

(4.109)

OooOooooOooosStkDODOO0OO0OO0O0OO0O00DOOO0OODOODOOOOO0OO00DO0O0ODOODIkawa
and Saito (1991) 0000000000000

_ U,
Stk = D? Y
cpw gﬂDy

gobobooobooobooboobooboboon

(4.110)

Po
Pw

gooooooo

0000 yOD0ODOO0O0

0000 yOyOODOD
0000y0O00D00D00000000O0O0O
0000y 0O000D0D0000000000000o0oon
0000 yO0DDO000000D0D00000O0O0D0D00O0
0000 yO0DDO000000D0D00000O0O0D0D00O0
goooooo

oooooooo

ooooooooooooo

oooo 1x10%

mi—Buy g—1

kg m
kg m
kg m
kg m

-1

-3

-3

-3

-1

030000000000 00oDooo0oooooon CLy

000000000000 000O00000000000000000000O00oooooooooon
ooooooOooooootéo

-

’/T2

L= . . _(6+6ur) @ :
CLM 24 Ezr Nz Nyro Olyr r (6 + 61“‘) )\r ( ﬁ >

8O0 (1999)

(4.111)
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=

T _ 2
CL% = 4_ﬁEir N;i o iy T' (3 + ﬁuT) )\r (3+6ur) (P_p()) (4.112)

oboooboo0oooobooooobooboooooonn

E;, oooooo 1.0

o 00O y0000 80x10° m™

Qur 0000000000000000000O0 842 m!~Bur g—1
Bur 00000000000000000000 0.8

Ar 000000000000000O0o00 m~!

p 00000000 kg m~3
00 00o0ooooooooon kg m~3

0400000000000000000 Eyy °

oooo()o@3)ooooooooooo0obooo0O B,y 00000000

Eor 000000000000000 &W/wm+&&2
E 00000000000000 &W/wm+&&2
Eeq 00000000000000 &W/@m+om2
Erq 00000000000000 1.0
Eyq 00000000000000 1.0
o 000000000000000 1.0
Ei, 00000000000000 1.0
Eig 00000000000000 0.1
o 00000000000000 1.0
E 0000000000000 0.001

")
Q

Us50000000000000000000 ays

gooooo°eCcOOOO0ODOOUOODOOOOOOO0ODOOOOODOOUOOOODOODDOOOOO
0000@4.31)0 (4.32) 00000000000 s 00000000000 m,0m,00000

rs = = - 4.113
@ m2 + m2 ( )
goooooooooboooooooood m,e-0 mg 0O

40N3

9Tkawa and Saito (1991), Tkawa et al. (1991)
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Ms = ps (/\—)3 (4.115)

0000000000000 0oo0oU0oo00DDo00oUoO0o0oUoDo00 1—-es) 00000000
(4113)000000000000O0O0O0

ooooo PG

gogboobobooboobooobooboo@mooboobbobbooboobboooboon
oboocoooboooooboboooboobooooboooooooobooboonoo

goboobooobooboooooobuooboobboobooboboobooboboobOoon
gboboooobooboboooooboboboboobobobobobobooooooboboboon
oboooooboooooboobono

gobooooooboooooogoooooooooboooooboobUooboobooboDobboboooog
oobooobooooboobooooooooooooboooooooooooooooooooooooon
oboooooooooooboooooboon

googooo

PGdry = CLCg =+ CL»,«g —+ Cng —+ CLsg (4116)

oooooOooooooooooon

2 [IiTs + Evaﬁ (Q'us (TO) - q’U)]
ﬁ (Lf - Cu}TS)

CiTs

PGyet = ENT, L L)1+ ——2— 4.11
Guet 1% g+K7w+CéQ( +£f(%ﬂ> (4.117)

000000000000000 VENT,O (4103)000000000000000000000000
000PG4y 0 PGuw;0000000000000000

PG, = PGy, PGary < PGt (4.118)
PGg = PGyet, PGdry > PGyet (4119)

gobobooobooboobooboobobooboon

CLeg obooooooooooboood st
CL;g ooooooooooobooog st
CL;g oooooooboooooboobooooooboooogoo st
CL,q obooooooooooboood st
CLsg oboocooobooooooonbo st

2000 (1999)
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ng 0000000000000000000000000 s!

C; oooooo 2.0x103 J K 'kg™!

Cu oooooao 4.17x10> J K lkg™!

D oooooooo m? s~ !

Ly ooooooo Jkg™!

L, 0oooooo Jkg™!

ws(To) 0000000000000 kg kg~!

T 00 K

To oooo 273.16 K

T, 0000007, —-7T0 K

K oooooon 24x1072  Jm ltsT'K!
0oooooooag kg m—3

000 AG

gboogbuoobooboobooboobobbobboboobooboobo

gbogodbgbooobobobobooooboooobobooboboooboboobobooon
gogbobooobooboob 20bb0b0o0boobooooboobooboooobooboon

gbobooooooboo

010000000000 AGN %

obooobOoboooobooooooooooo

AGYN = 4 (N 4N
’ At \ 7 ) aggr 2p

ggboobobboobbgbO0o0obOobooboon

hs)

_ pgicwi By X <
Pi

1
0>3

oboobobooooobooooobooboooooboooo

C1

b\|

(4.120)

(4.121)

E; 00o0o0oOoooo 0.1

X 000D00000O0Oooooo 0.25
Qi 00000000000000000000 700
Bui 00000000000000000000 1.0

p oooooooo

0 0o00o0ooooooooooon

Di oooon 5.0x102

ml—Bui g—1

kg m—3

kg m—3

kg m—3

2100 (1999), Tkawa and Saito (1991)
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02000000000 AGY 2

gooboobobobooooooboobobobobobooobobuobobooobobo e oo
oooooooo NOOODboboo

d (Ns):| _ 71ausEssI (ﬁua) L—fus ﬁ2+§us ps*2*35us 240us A= fus
P/ Laggr

AGN — |2 N, 4122
G [ﬁ 5 4x720 e : (4.122)

gogg
I(Bus) = / / 33 (x+ y)2 ‘xﬁs — yfs‘ exp [— (z +y)] dxdy (4.123)
0 Jo

0000000 Gauss0ODODODDO20000000000000000

3 .
_ F(1,d;8 —;0.5)  F(1,d;4 + Bus;0.5)
I (Bus) =T (Bus) 274D ¢ ] ’ — ] ’ 4.128
(B =T ()2 30| FRE L (4129
oooo
dzlo""ﬁus
C,=1
Cy=3
Cs =1

O00000000I(Bys) 000000000 OIkawa and Saito, 1991; Mizuno, 19900 00000000

2200 (1999), Ikawa and Saito (1991)
23000000 hypergeometric functiond 00020000000000 =0,1,c000000000000000000000
0100

a-bx ala+1)b(b+1) 22

F(z,abje)=1+-—— 4 22T /7T 4.124
(@,a;b5¢) + c 1!+ c(c+1) 2! ( )
00000000c¢#£0,—1,-2,---000000000000000
+n—1)!
(a)n:a(a+1)(a+2)---(a+n71):% (4.125)
(a)y =1 (4.126)
000000000000000
o0
_ (a), (b), ="
F(z,a;b;c) = Z e (4.127)
n=0

gooooooboooooooooooboboOoooooooo
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Bus | 04 | 05 | 06
I(Bus) | 1108 | 1610 | 2566

oboobobooooobooooobooboooooboooo

E,, 00o0ooooo 0.1
Qs 0000000000000000000 17

Bus 0000000000000000000 0.5

p oooooooo

Ps oooo 8.4x10"

ml—Bus g—1

kg m—3
kg m—3

goooooogoo CON

doooooOooooOoOoOoOoOoOoOoOoOoOoOOOOOOOOOOCN,, 000000000 Kessler (1969)
goobobooobogoboboboobobobooooooboboboobobooobooboboboo

gobooboboon

0000 000 |000 | 00 |00
0000000000 e r CN,. | 0000000
000000000 qi qs CN;; | 0000000000
oooooooo qs Gy CN.,, | 000000000
oooooooo qs . | CNy, |O0D0DODODOOO
0O0oo00ooon dq ¢ |CN, |DODDODODODOOOO
0O0oo00ooon qs dq CN,, | 00000000
oooooooo qs . | CN, |0O0D0O0DOO0OO
oooooooo a4 g |CNg |ODDDOOOOO

0O0000CN.,CNy,CN,, 000000000000

01000000000000 CN,,. 24

oooobobooboboooboboobobooobobobooobobooobobooobooooo
0 Kessler (1969) 00 0000000000000 Berry (1968), Berry and Reinhardt (1974) 00000
gooooobboobooboooooobbbboooobbbbbooooon

0 a0 Berryd 19680, Berry and Reinhardt( 19740000000 2°

Berry (1968), Berry and Reinhardt (1974) 00000000000

0.104gFE.. ,_ 1

ﬁ p4QZ) s ; qe = Gem
CN,, = t (Nepuw)

0, e < Gem

2400 (1999), Lin et al. (1983), Ferrier (1994), Ikawa and Saito (1991)

2500 (1991)

(4.129)



42 0000000000000CO0O0O0O00O00OO00O0 73

00000000000000000 E.=05500000000000000000000000000
00000 gem OO0

o = g—‘;wpi‘ N, (4.130)

cm*'c

0000000o0D.,,000000000000D,,=200m00000000000000000 N,
000000 N, =100m=300000000000000000000000000000000000
DOooooooooo

Ob0Kesslerd19690 00000 26

gboooobooooboobooooobooboooboOoboooooboooooobooonoag

CNer = a(ge — gem) H (g — gem) (4.131)

O000HOOOOO0OOO0O000 a=10"30s"10, gum = 1030kg kg~!0 0000000 000 Cotton
and Anthes (1989) 0 a0 ¢ 0 . 00000000000000000

2 S5 [ PO
a=1E.UgN.D? =13 x ¢S N; ® > (4.132)
47 pyN.D3
qmn;::_fﬁ_gt__ﬂﬁ =4 x10712N,, Depn = 1070 m0O (4.133)
p

OcOLin et al.019830 000

Berry (1968) D0 O UO0OOD0OOOLinet al. (1983) 0000000000

12

Nec
CNe = p(ge — gem)? [1.2 x 107% 4 1.569 x 10~ 7% (ae—aem) (4.134)

00006?20000000000000=0.1500000000¢em=2x1020kgkeg 00000

(a)0(c)000000O0DO0O00O0ODOOUOOO0OOOOOOO

g ooooo 9.8 ms2

N, oooooag 1x108 m~3

1 0ooooon kg m~! st
p 00oOoO0oooon kg m~3
Po 0ooo00o0oooooooon kg m—3
Puw ogooo 1x10% kg m—3

26Tkawa and Saito (1991)
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0200000000000 CNis
gboboooobooooooboooooobooboobOo 2000000000000 000DbO0O0DbOO
0270

00000000000000 R,O0O0O0D00O RyeDODODDDOO0D0OD0ONO Aty OO

Ry — R}

Atis1 = %
1

00000000ae O (410000 (497)0000O00OO0OOOOO

L2 1 \!
a; = (S; —1) (nR:T2 + ﬁstiDv> (4.136)

0000000000000 00000000000000000000000000000000000
000000CNX® 00

dep qi
ONT = 31— (4.137)

gogod

000000000000000000000000 R;,0000 ReODO0OO0O0D00000000 Aty
OOp; =const. 1000000000000 N;OO N; (R /Re)*00000000000000000
ooo

(s

3
Atigo = czlog <%0> (4.138)
1

00000000 0 (412)000000000000000O0O0OOOOOOOOOOOOOOOOO
gbooooooooon

N9 = 4 4.139
18 Atls2 ( )

0000000000000000000000 CN;,00
CNis = CN{? + CN}99 (4.140)

gogod

2700 (1999), Murakami (1990), Tkawa and Saito (1991)
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gbooooboboooooboooooboobooonog

D oooooooo

L oooooon

Qusi 00o00O0oooooo

R, 00000000 461.0
S;—1 ooooooooo

T 00

K 0oooooo 2.4x1072
p oooooooo

i ooooo 5.0x102

m? s~

J kg™t

kg kg—!
JK ! kgt

Jm st K-t

kg m—3

kg m—3

030000000000 CNgy

000000000 Orimingd embryo00000000®0000000000riming0000000

googoboooboooboobooboboobo

370 (P4e)” B2,02,T (2Bus +2)

! 8 (pg — ps) AT

OO0000OembryoOOOOODOOOODO

ps  3Tpo (ﬁQC)Q Egsaisf‘ (28us +2)

Pg—Ps  8p(pg— ps) AT

CN™ = N,

000000000000 0C0000000 CNs, OO

CNyy = CNJ™ + CNG™

pg  3mpo (pge)’ EX02,T (2Bus +2)

N,
Pg=Ps  8p(pg—ps) N

oood

goboboooboooboooboon

CNéj\; _ p__O |:37TausEcquc:| N,
p

2(pg — ps)

oooooao

28Murakami (1990)

(4.141)

(4.142)

(4.143)

(4.144)
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oboooboo0oooobooooobooboooooonn

E,, 0o0000O0oOoooooon Sth/(SthrO.E))Q

Qlus 000000000000000000O0 17 m!~Bus g1
Bus 0000000000000000000 0.5

s 0000000000000000n m~!

p 0ooooooo kg m—3
00 00o0ooooooooon kg m~3
Py oooo 3.0x102 kg m—3
Ds oooo 8.4x101 kg m—3

0O0oo00oo0o0 ML
010000000 ML,
0D0000000000000000000000T>17,00000000000000000000

gobooooon

T.>To 0000

qi
ML;. = 4.14
2At ( 5)

oooooooooOoOoOoOoOoOO 2At0000000000OOOOOOOOOo

0200000000 MLg, MLy,

gobobobobooboboboboboboboboboboboobbobobooobooooon
000000000000 ML,,O0x=s,¢00000%00000000000000000

CwT.
ﬁﬁ [ﬁTc + £11D'Uﬁ (QU — Qus (TO))} VENT, + E— (Cch + Cme) y T>T
ML,, = d d (4.146)

0, T<T,

2T

oooooTrT >, 00000 ML, <O0DOOO0OODOOOODODOOOML,,=000000000000O
000000000000 00 VENT, O (4103)00000000000000O0O

(1),2)00000000000000000000000

CLes 0000 200000000000000000 51
CL,s 0000 200000000000000000 51
Chw oooooQ 4.17x10% J K-l kg!

29Tkawa and Saito (1991)
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Dy 00o0oooooo m? s~!

Ly ooooooo Jkg!

L, ooooooo Jkeg™!

qvs (T0) 000o0O0O0oOoooooo kg kg~!

T 00 K

To oooo 273.16 K

T. oooooon °C

K 00ooooo 24x1072  Jml'sPK!
p 00oOoO0oooon kg m~3

ooooogd FR

gboobobooobooboooooooobooboooooboboboOooooooobooooooog
obobooooboooobobooooboooooobooooon

gogogooobooboboooboboooboobobobooboobobooboobooooboon
O0000000FR,, O Bigg (1953) 0000000000000 OOODODO3CDN

FRW:QmﬁB%m%?hmﬂATQ—LM;7 (4.147)
D000D000000D000000
FRY = %B’nro lexp (A'Ty) — 1] A4 (4.148)
D000D000000D000000D000000000000000000000000000000
0ooooooo

gbooooboboooooboooobooboonog

A BigeOOODOOO 0.66 K-!
B’ Bige0ODODOODODO 100.0 m~3s7!
Nro 000y0OO0ODOO 8.0x 106 m*

T oo K

To oooo 273.16 K

T 0oo0o0o0odT,-7T0 K

Ar 000000000000000000 m~!

p 0ooooooag kg m—3
Puw ogooo 1x103 kg m~3

30Lin et al. (1983), 0O (1999)
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T>T, 0000

SHy = CLgs + CLys (4.149)
SHyy = CLeg + CLyg (4.150)

obooobOoboooobor<iy,booooon

SHyy = CLog + CLyg + CLjy + CLL, — PGlyer (4.151)

gbooooboooon

O0O0OFerrier (1994) 0000000000000 0000O00O0O0O0OO0UOOD0OO0OODODOUOOOUOOO
gboooobobooooobobooobooboboboobooboooooboooooobooboOoOon

gbooobooboooobooboobooboon

CLeg 000000000000000 s1
CLes 000000000000000 s1
CLyg DO0000000000O0000 g1
CL,s DO0000000000O0000 g1
CL;, 0000000000000000000000000 s1
CL., 000000000000000000000000 s1
PGuet Dooooooo g1
T 00 K
To 0000 273.16 K
0oooo

oobooobooOoooobooooo smmdonoooooooooobooooo0oobo0onooooo
gboooobobooobobobooobobooobOoboobooboooobobobooboobooooOon
gobooooooboooboboboooboooobobboobooboooDobobbooboDobDoooDOoD
obooooooooon

gbooobooobOoobOobobooboooobbOobboobOoooobooboobOoboooooboooonn
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4.2,5 0O0O0OOOOO

000000000000000000000000000000%0000000000000000
ooooo

gobooooooooooobo*bobo0oooobobooooobOoboogoo

0O A¢.>0000000000¢q>00000

. N s
08 = (0= i) [ (14072 ) (1.153)
¢ =g g — gt (4.155)

00006, ¢, ¢ 000000000000000 ¢*4>000000000000000*00000
00000000 (4.153)0(4.155) 000000000000 00O0O00O0O0OOUOOOOUOOOOOOO
00000000000o00oDooody=L,/(CINH000o

000¢ A <0000000

OIAt = 9* — g (4.156)
0, = a5 +q; (4.157)
At — (4.158)

goooooobooobgg

gbooooboboooooboooobooboonog

Cp ooooo0o00oo 1004 JK kg™!
L, oooooono J kg™!

Qusw 0000000000 kg kg~!
I ooooooo

31S00ng and Ogura (1973)
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obooobOobOo0ooobooooooooooo

p 0z

(4.159)

goboboooboboobooboobobooboo0b00DOn quDD(4.68)DDDDDDDD
gobooboboon

o laNxeN

Fall. =
& 0 0z

(4.160)

b\|5
i)

0000000000000000 200000000000 0U,xy000000.67)0000000

goooooOooooOoOoooOoOooo0oOoooOo0oDoOoO0ODoOOoODDOoOO0 crLOOoDOoOoono
O00O0oooooooo Atmd

Az
Atpim = = 4.161
- (1161)
00000O0ooOoOoOo0oo0ooooo22At00000ooooon
2At .
Atfa”: mtO0O0o0o0oo0oooooooooon (4.162)

int (2At/ Atyip) +1°

godoooogd cCcrFrLofoopooooodoooogooo1opoooooooooooooobooDoooDog
gbobooooobooooooobooooobooboboooooboon

oboooobooboooobooboooobooogbD.x0b¢coboooooobbooboobDOoboog

4.2.7 0OO0O0OOO0ODOO

gbooboobobooboobobobooooboooobobooboooboboboobobooon
gboboooog

00000000000000 Gusw, Gusi 2

610.78 T-T, .

s = 17.269———2 )  Okgkg 'O 4.1

q € exp( 7 69T — 35.86> g kg (4.163)
610.78 T-T _

Qusi = €= exp (21.875T7156) Okg kg0 (4.164)

320rville and Kopp (1977), Murray (1966)
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ODO00000000000008 Ly, L, Ly

T (0.167+3.67x10~*T)
L, = 2.50078 x 106 <—0> 0J kg™ 'O (4.165)
Ly = 2.834 x 106 4 100 (T — Tp) 0J kg 'O (4.166)
Ly = 3.34 x 10° + 2500 (T — Tp) 0J kg 'O (4.167)
00000000000000 v,u
T 1.754
v =1.328 x 10752 (—) Om? s~!0 (4.168)
p \To
w=pv Okgm ' s710 (4.169)
ooooooooo D,
T 1.81
D, = 2.23 x 107722 (—) Om?s~'0 (4.170)
p \To
0000000000000000000000000
P oo Pa
o 0o0O 101325 Pa
T 0o K
To 0000 273.16 K
€ 00000000000000 0.622
p gpoooo kg m~3
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CReSSO0O0O0O0O0O0OODODOODOD 10000000000O0O00O00O000JSM
0 Japan Spectral ModelDJ D OO0 00000 Segami et al. (1989) 000000000
000000000000 000000O0RAMSOARPSOOODOOOOOOOOO
gbobobooodooooobboobodooooobOoOb0oooooooOo oo ooOooa
goodooooooooooooooooooooooooooooooobooooo
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5.1 UO0O0OOOOOOOnO

000000000000000000000000000000000000D00000000**0

5.1.1 0OO0O0ooooo

OO00000o0o0o00oooo000ooo0o0oooDooo0oo0ooooooooooooooon
00o00ooDo0oo0ooooO0o00o0o0o0oDo0oo0oDO0Doo0o0ooo0oooooooooDg
0000 102kem 000000000000 D0O0OCO0ODOOCOO0OOOOO0OO0OO0O0OO0OOO0OO0DOO0OO0
0 atmospheric boundary layerD00 000000 OO OO O OO planetary boundary layer; PBLO OO DO OO
ooo

0000ooooooo2005mifd0000000D00000000000D0ODDOOdsurface boundary
layer00000000D0O0OOOEkman layerd0 00 00 00O OO outer boundary layer0 0000000
00000000000 00D00000D00000000D0dfree atmosphere 0 000

gbogbgbooboboooboboboobobooboobooooboobobboboboon
gboooobobooobobooooboooobooboboobooboooooboooooboooboooogon
0000000000000 000D00000O0Oconstant fluxlayerD000000000D0ODDOOOO
gogbooobobooboobooboobooboboobooboobooboobobooboon

5.1.2 0000o0oOooooobooobod

go0oood0o0oooOOoU0ooOOoOooO0obOO00obOOoUoDOoO0oOo0DOOU0ODOO0bOoOobOoobOUobbOOoDo
00000000000 grid-scale motionD0 OO OOOOOOmean motionfD OO0 O0O00O0O0OO0OOO
0 000 O O subgrid-scale motion, eddy motiond 0 OO0

0o00000o0ooooO000o0ooo0o0o0oo0oooOoD0o0 ADOOoOoUOOoooDOooOoOgo
obooooboooooooooooon

A=A+ 4" (5.1)

gbooobgbooboobooboboboooboboobooboobobooooboooo 2000
gogbooobobooooboo

AT =0 (5.2)
AB = AB+ A"B" (5.3)

gogbgooooboboobbooboobooboobooboobobbooobob 200b000b0O00D
goboob 0000000000000 0DO0O0ODO0O0ODOOOp=const.J0O0OOO0O

0000000000000 0000000000000000000000000 10000000000000000
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9w  _ou ou o0u .. 10p
ot Ox Jy 0z - pox
- % (%pWJr %pu”v” + %pu”w”) +uvV3% (5.4)

000000000000 0000000000000000000000000 —pu"w", —pu'"v", —puw"
000000000000 D00O00C00ODOO0O0ODDeddy stressHO00D0O00OOOODOOOReynolds stressOd
0000d000oooooooo0o0odoooooooooooo00oooooooDoooOooooooon

00000000000 O00000o0on
00 o0 00 00 0 0 0

R 7 — ) — N = — //0// o //9// R //9// 5.5
ot T "or Ty T T Tt U Tyt T R (5:5)

oooooao

gogogobdobooobooboboobobooboboooooboboobobobooboboooobon
gooobooobooobgooooobooobooboobooboobobooboobooboobooboo
obooooobooooobooooobooboooooooooobobooobOobooobooboooooboon
00000000000000000000000000000O00 - 00000000 20000000
gboooboobooobooboobobbobobooboobo™

5.1.3 000000

0000000000000 0000000O0000O000DO0UOO0O0oUoOOooooOG4)0 (5500
goooooooooobooboooobooooooooboobobooooobooobooboobooooo
gboocoooboooooboooooooboooooboooooboboooooboooooboooooon
0000000000000 000000000O000OPrandtl (1925)000000000000000O
ooooooboooooboooooooooog

0000000 -—-{"0O0O00000000O00O0 a(>—-!")00000000OO0!"OD0O0O0OCOOOOOo
0000 000000000000000000O0000000000O00O0 W' 00

goooooogoooooo
- —0u o1
Tow = —pu”w” —_ pl”w”—u _ mez_U’
0z 0z

oooooood

Ky = U (5.8)
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00000000 eddy viscosity coefficientd O O 00O

0000000000000 00o0o000o0000o0o0o0oUD0oO|~ W 000000

w2 (5.9)
o0o0ooooooooooo
goooooo
Ky, =172 % (5.11)
g0o0ooooooobooooooooOono
T <me?> (5.12)
SR (Kh%) (5.13)

gogboooboboooboo

obOoboooobooobObooobooobo0oooobooobobooboOobobOoobOOoOoobOoOoooboOon
Prandtl 0 000 0O 0 OO mixing length theoryO DO 0000000000 O0ODOOOODOODOODOO
ggbooooboooboobooboooobobooboobooboobobbobooobooboob
gboooobobooooobooooooobobooobooboobobooboboooooboon

5.1.4 00000

goooobooooobooooooooooooobobbooboooooboooobOoobooboooo
gbooooooboooooobobooobobooooobooooooobOobooobooboooooon
0000 20000000000 (5100000

ou 1 [1.
e 22 .14
dz L\ p (5.14)

000000o0O0l=vI?00000000000000000000000DO00O0O000O0ODO0O0O0O
gooooogooooliono

I=kz (5.15)
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oood

TZI

* N

= "

; (5.16)

000000 «.00000000000D0000friction velocityDOOOODOODOODOOOOOOOOO
oboocoooooooooonbo

gogogobdoobooboobgoboooboboobobooboboboooboboobobooobon
obooooooooon

zZT a_
Uy = Tzo _ 1 %Y — const. (5.17)
P 0z
JoodbobbbooodU z000bbboood
_ U
uzzlnz—i—c (5.18)

gooooboobooboooboobobbiodbidr,=00w=0000000000000000
OcCcoooooD z=2y,y0u=000000000000000000

Uy z
u=—In——

1
k Zom (5:19)

OO0000D0DOO0OO0O00DODOOlogarithmic profileD 000000 Zy,, 000O0O0O0O0DODOODOOOOOO
00000000000 DOOOO0OOroughness parameter 0 O O roughness lengthO 000 O0O00000OOO
goooooboooooboboooooboooooooooooboboooobooboooo

0000o0o0o0O0oU0oo0Uon K, 0O0(G.11)0 (b.17)00oo

K, = (kz)Q% = kzu, (5.20)

oboooooboooonoo

2000000 k000000000 7=—-pu/w’" 000000000000000 £=0440010000000000000
ooo0o0o00ooopoot
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5.1.5 0OQgdoooo
gbooooobooooooon

gbooobgbooooboooobooboboboobobooboboobobbobooobon
ggbooooboooboobooboooobooooboobooboobobboboobooboob
goooo

2
_ k
10 = —pu'w” = pu? = pu* Tz = pCpi® (5.21)
n—_

ZOm

gobtbd«bb0obbobooboobuoob i mbboooboobooobooboobooo

Crn = = (5.22)

oooooDn ¢, 0000000000000 0drag coefficient00000000000OCO0O00OOO0O bulk
transfer coefficientd O O OO

gbooogoo

000000000000000000000000H,, H,0000000000000000000
0000000w 0 000000000000000000000000000000 (5200000
(5.13)0000

00

K- =w'"0" (5.23)
00o0oooooooo
g_f _ g (5.24)
0000000000000 HOJm™2s7'000
Hy = —pCpu 0" (5.25)

gboboooooobooo

0, = (5.26)
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H, - 00
— ol — —
o = —w"0 kzazu* 0. us

ocooooooooooOd e, 000OO0O000ODDOO00ObODODOOOODOO
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0z  kz

000000000000 0000000000000000=60,000000 Zy,OD0OO0O0o

_ 0. z
§—0c="1n—
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gooooooooooooooooooooo
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gooogogogog
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SEp - Z Z (G—HG)a:—Ch(H—GG)a
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Zon  Zom
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n——m In —
Zon  Zom

oboooobooooobooboboooboboooooobooooooon

googoboogon

oooDoooO He

Hp = E=—-L,w"q]

(5.27)

(5.28)

(5.29)

(5.30)

(5.31)

(5.32)
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uboooobobooobooboooooboooo

04, _ w'q]
—_— = — 5.34
0z k2, ( )
0000000 oL0o0o0ooobo00oo0ooooooooooooooooo
—— 9y
E=-0q = —kru,—2 5.35
w'g!! zu P ( )
O00oooogoo
T AT
Goo = — D0 (5.36)
gogoooobooouooooobobobbogoobbbbboooobbbboga
- 0,
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_W = —QuxUx = — Z Z ((jﬂ - qﬂsfc)a (5'39)

- Z Z (qy - stfc)ﬂ = *Ch((iv - stfc)ﬂ (540)
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5.2 UUOOUOOObOOODbOOOOOOOO
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Hg = —panCh|Va|(Ta —Ta) (5.41)
lE = *pa£v0h|va|ﬂ [qya - qys(TG)] (542)
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Fy = —paCh|Va| (0va — 00c) (5.43)
Fy, = —paCh|ValB lqva — qus(T)] (5.44)
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gboooboooboooboooooboobooboooboboobooobooooboooOoOoOooooon
gooooboboooooooooobooboboooboooooboooOooobOoobooobDooDOooDbbOoD

ob0OoobobooooobooooobOobooooobobooobooboooon

5.2.1 00O

oobooooboooboooobooooOooooooooobo0oobOo0oobO0o0ooooobooboOooonn
0000000000000 0000000000 Ohno and Isa (1984) 000000000
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oooood gk, 000000C0000DOOO0O0OD CDL,OO0O CDyOOD CDgOOODOOODOOOO

CD, | 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00, 0.00,
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0000000000000 000000D00ND000NDO000N0000N00NDNON0N0DD00ND00NDNO00ooDooNonooonn
0 CAPE0OO0OO0O0O0OOO0DOO0OOODOODO0OOODOOO0OOOO0O0O00O0O0O0O0



52 00000000000000000

93

000000 ¢ 0007, 00000000000000¢, 0000000 e, 0000 Tetens (1930)
ooooooboooooboboboooboboooboobooooo

000000000000000000000p(=p+p), T, 0000000000 ¢,00

qvP

e+ (l—¢€)qy (5.46)

€q —

00000000000e00000000000000000000O0Okgkeg™ 00000000 €= 0.622
O00@Mgkeg 00000000 e=622000000000 p000000e, 00000Pa0OOOO

0000000000000 Tetens (1930) 0000000 7T0°COOO0O0O0O0OOOOOOOOOOOO
OO00000000DOD0O0D0000 eqs0PaD000CO0OD0O0ODODO e,0=61078 PADOCOODO

€as = €5 ° 1077 (547)

gogod

T
Cas = €5 €XD ( “+ T 1n10) (5.48)

OO00oo0ooO0ooopoOooDooo e,b00D000OO0OOOOOOO

‘ a b
DOooOOT>0°0C0 | 7.5 2373
DO0OOT<0°CO | 95 2653
000000000 RhOO
Rh = <% %100 (5.49)

eas

gboogbooobooobooboobobooboo

go00O0o0o00ooO0o0oDOoOO000DO0o00ODObO00bOO0O0OO0gCReSSOO0DOO0OOODOO
gboboobooboboooooboboboboooobobobobobobobboobobobDbo
0000000000000000000000 2, 2, 00000000000000m™20

ZL
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OO00oooooooDboooooo ¢obo
¢ = sin(lat) sin(¢s) + cos(lat) cos(¢s) cos[0.2618(TLc — 12)]
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50000 Sec = So(Fe/rr)2cos¢0rp 00000000000F;, 000000000
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RSt = (1-A4))S'(1 —cdy -CDL)(1 — cdps - CDyy)(1 — edy - CDpyr) (5.60)
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Adv.q, = u*@qu.x + v*ayqu + W*@ngS

N,

N, " N, N,®

Adv.p—fzu*@x— + v* Oy — +W*8§p—f

40000000000

Adv.0 =

Adv.q, =

OJIH C:OI»P

C/J|>—‘ C/JI»P

p* p*

w9,0" + 00,0 + W*d:0"
| }

Y g— 2y — . %€
{u*”a 0 0 D0+ T Dol }

[u Qe+ 0 0y, + W agqx}

— 2y —e X
u* 8290%1, +'U* 82yQ1‘ + W= 024%

N e b
+ [p*Src.0]” — {p wocl }

+ [p*Sre.qe)’ + [p*Fall.g,]*

(6.73)

(6.74)

(6.75)

(6.76)

(6.77)

(6.78)

(6.79)

(6.80)

(6.81)

(6.82)

(6.83)
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N, 4 N, " N, N,°
Adv.—= = - w0, — +0v*0y— + W*9—
p 3 p p p
2x 2y 2¢
1|—2. N, —,_ N, — ¢ N,
— — |u* 8295—3 +v*y62y—f +W*<82<—f (684)
3 p p p

00000000000 (@3.18)0(3.2000000000000000 ¢00D000000 Hyi,Hye, HysOO

T

1 —z

Hyy = (PVHhG%) [@n (Jad) + O¢ (J31¢ C)] (6.85)
T\’ _

H¢2 = (pVHhG%) {81/ (Jd¢> + 84 (Jgg(byg)] (6.86)
1 ¢ —

Hys = (pVHUE) I (6.87)

googoooobooon

T

. _ — —v
G?Turb.f = 9, (Jd Hm) +0, (deH92> + 0 (Heg + I Hg1o + JsHa ) (6.88)

1 —x — 7 E—
GHTurb.g, = 0, (T2 Hoa ) + 0y (T2 Hy,2) + 0 (Hq3 t I Hy1o + JsoHg o > (6.89)

N, —= — — —Y
G%Turb.F =0, (Jd HNwl) —+ 8y (deHNx2) + 84 (HN&:S + J31HN3:1< + JSQHNZQC ) (6.90)

oooooao

gbooooobooooboobooooboooooonog

obooboobooooooboooobooboooobooon

00~ 06’ 06’ 06’ 00 1
o= (W v e+ WL ) — pw— + G2 Turb.g + p*Sre. 91
pr (u 8x+v 8y+ 8() pwac—i—G Turb.g + p*Src.0 (6.91)
—~ Ophysicsd physicsO
Orm0O O gm0O

o000 200 Ar00O0Oooooooogoogno

9/T+AT —_p7
Nl

- =77
- 7 w0 } + F} (6.92)
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0000000000000 wO0OO0O0O0OD0O0O0UO0OD00O0(644) 000600000000 ArO00O0OOO

ooo
C T
o wTJrATin Cer o’ - - .
e = o@D ) g |5 | =[BT+ (1= ) (0cr)
T 0
- p/ ¢ T+AT - p/ N T
-1 (gGEC—Q ) +(1-0) (gGEC—Q ) + F! (6.93)

goboobobooboobooboobooboboon

rm (6.94)

t
F! = — [Adv.w]" + [p*Buoy.qS + p*fcﬂ”“'} + {G%Turb.w

. ¢ 1 t—At t
Ff = — [Adv.g)' + [GzTurbﬂ} + [p*Src.6] (6.95)

gogbooboobooo

gbooooooboooooog
ls0bo0bobogobobboobooboooobooboobooboooboobooboobo

ogood
Et+At _ Et—At
- —F 6.96
goodooooooooa
. L t—At
F = —[Adv.E]' + [GETurb.E}
B 1 ) t—At 3 t—At
+ [Buoy.E])' A + {p* <§yEDef2 - ngmﬂ - {p* (?—E3)] (6.97)
h
0000000 3000000000000 0D00000000 Buoy.EO0O
_gﬁVHUC (angee - GQQall) ) Qv 2 Qusw OT e+ q; >0
Buoy.E = (6.98)
——— >
- 1
_gﬁVHvC [(5) 349 + 0-618CQ1)‘| ) Qv < Qusw O Gc+qi =0
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0400 Div, Def 000000

1
2

Div = —— {az (Ezu) + 0, (?yv) + o <ECW>} (6.99)

Def? = 5 (Sho+ Shos) + (S7) + (S7) + () 3ot @100

N =

gboooboobooboobooboboobbooboboobtbooboo20000000000

Adv.E = w0, E + v*0,E’ + WO E° (6.101)
(6.102)

ooooo40b0000goooon

Adv.E = {u*(’?xEx + U0, E + W*&CE‘}

Wl Wl

—= 2 =] 2y — 2¢
|:’u,* O B+ v* agyE + W aQCE ] (6.103)

obooooOoboooboobooooooon

1 —= — — —Y
G2Turb.E = 9, (Jd HEI) + 8y (deHEQ) + 84 (HE3 + J31HE1< + J32HE2< ) (6.104)

oboooooooon

googoood

gboooooooboobooooobooboooboooooobooooooboooooooboOoooooog
googoboooboobooooboooboobooboobooboboobooboobooboobo
OO0 Asselin 000000000 Asselin, 197200000000 ¢t+At0000000O0OQCO0O0OOtO
obooooobooooboobono

0000 w,v,w,p 000 ¢,¢,,N,, ED v 0000000 Asselin 0000000000
T = (0 — 2yt g (6.105)

oboooooboooOp, 00000000000, =010000000000
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6.2 U0OOUOOODOOO
6.2.1 0O00OO0OO0OOOOO0

gooooooo 2000040000000 00000OO0OODOOO0ODOODOOOUObOODO
gobooboboobooboobooboobobooboobooon

obob01o000ocooooaon

ou ou

— =0, 0O o0 6.106
ot te “0x ’ ¢ ( )

gbobo0oobobooooobooooobOobobobOooboobooooboooooOonn

% . UEJrAt - UZZ % _ u't£+Am — ungz (6 107)
ot At 7 Or 2Azx '
00000 (6.106) 00
At
utat gt - ( Ax) (vl e — ) (6.108)

oooooot¢toooo0oU00o0t+At0000O0ODOOO0OOOO000O0O0OODOOOOO0OOCFLODO
0000000 At, Az 00000000000 O0OOOOOOOOOOOO

gboobooboobobboobbooboobooboobooboboobobbooboo1lobooon
0000000o0oooOoo (6.106)000000O0

At

A

ult tufc<A—x) (uf —ui_a,) (6.109)
000000000ooOooooo (6.108)J000o0oooooooooon

c (At c (At
et =t = S (E) (10— 5) (E) (e — 208+ ul_s,) (6.110)

2
gbooooooboboobob 2000 Z—DDDDDDDDDDDDDDDDDDDDDD 1000

ggboooobooboobooobooooboboobooboobobobobboboobooboob
gboooooobooooobooboooooobooobo

6.2.2 2004000000000000

goooboboooobooboooboooobooooobUoobooobOooo40beb ... 0DO0DbO0DODODO
gboooobooobooooobo2000b00bobooogooo 400000000 b0OoDobbOOooOoD
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o0o020000000000000D00 ¢o0OD0OOOOO

9% (pp) | 0% (po) 9 (p9)
222 T o2 | T o

G2 Diff.¢p = vy, (6.111)

0000D0000000000000000000000000¢ =0-60, ¢, =¢ —¢ 00000000
oo0ooO0dDwy,, v 000000000 O0O00O00000A0

van = OQZtA% (6.112)
Vo = QQ&A”% (6.113)
0ooo
An = (AzAy)? (6.114)
Ay = AL (6.115)

goobooobooobboobobooobooboobboobboobuoboblag,a,00O00O0OO0OO
googooon

. oy < = (6.116)

oo | —

agp <

googoboobooboobooboboobooboobooboobobooboon

gboooo2000000000000

1

(83@1- = Az (Pitae — 20 + di—az) (6.117)

gbooooobooooboobooooboooooonog

G2 Diff.u = vy, (02 (p"u) + 8; (P u)] + v20 [8? (P u)] (6.118)
G=Diff.v = vy, [92 (7"0) + 02 (770)] + vou [0F (570)] (6.119)
G Diff.w = vay, {832: (ﬁ<w> + 85 (ﬁcw)] + vay {8? (ﬁgwﬂ (6.120)

GEDIft.0 = voy, [02 (p0') + 02 (p0')] + vy [02 (90')] (6.121)
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G2 Diff.q, = van [02 (5q,,) + 02 (pg})] + vau [0F (5})] (6.122)
G2 Diff.qo = von [02 (pgx) + 02 (pg=)] + vaw [0F (542)) (6.123)
Goir Nr — o, [aﬁ (pﬂj) + 02 GEH + vy [ag (E)} (6.124)
p p p p
GEDIff.E = vy, [02 (PE) + 02 (PE)] + v2y [02 (5E)) (6.125)

oo04000000002000000000000¢00DO0O0DODOOODDOOODOOOOODO
gbooooooo

9" (pg) | 9 (pg) 9* (p9)

GEDiff.¢ = vy, Bt T oy | e (6.126)
00000000 w, v 00000000000000000000
Vap = %ﬁﬁ (6.127)
Vip = a‘ZtA% (6.128)
0000 au,a, 0000000
agp = 0.001,  ag, = 0.001 (6.129)

gogboobobooboobooboob200b0o0booboobooboboobooboobg

obooobobooooobooboooooboooogn

GEDiff.u = —vay, [02 {02 (77u) } + 02 {02 (5"u) }] — v4u2 [0F (F"u)] (6.130)
GADiff.0 = —vay [02 {02 (70) } + 02 {02 (70) }] — va2 [02 (7"0)] (6.131)
GEDiff.w = —va, [ag {a&; (ECw)} + {aj (ﬁCw) H — 4, [ag (;%w)] (6.132)
GEDIff.0 = —vay, [02 {02 (p0)} + 82 {02 (0')}] — v, 02 [O2 (99")] (6.133)

G2 Diff.q, = —vap [02 {02 (pg,)} + 02 {02 (pd,)}] — vawO? [0 (pd),)] (6.134)
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GZDiff.q, = —vap [02 {02 (pg.)} + 02 {02 (Pgs)}] — vau? [OF (Pdx)] (6.135)
G%Diﬁ.% = —van [aﬁ {aﬁ <p%> } + 02 {a; (p];fj) H — 14 OF {ag (p‘];fj)] (6.136)
GiDIff.E = —vyy, [02 {02 (PE)} + 82 {02 (PE)}] — vau02 [02 (PE)] (6.137)

goo40pboo0o0o0o0ooooboooo 3boooooobooooboboooboob00o0og0g Turb.g O
googoboooboooobbobobbobboboobooboobooboboboobooboboooboo
oboooooooooo

000 (6.40)0(6.43) 0 (6.76) 0 (6.77) 0000000000 +000D00OODO FJ)EIEIEIEIEII:IEIEIEI
googo

" ¢ = —t 1 1 t—At

Ft = — [Adv.u]’ + [p* T — o foat } + {GaTurb.u+ GiDiff.u} (6.138)
n t rr——] t 1 1. t—At

Ft = —[Adval]’ — [p* 7 } + {G2Turb.v + Gleff.v} (6.139)
" ¢ ¢ 7! 1 1. t-Aat

F, = —[Adv.w]” + [p* (Buoy.d + Buoy.q)” + p* f.u® } + [G? Turb.w + G2D1ﬂ?.w} (6.140)
+ t 1 1 t—At . = — t

Fj =~ [Adv.0]' + [GHTurb.0 + G3Diff.0]  + [p"Srcd)' — |7 wocd (6.141)

Ft = —[Adv.g,]' + [GHTurb.g, + GEDiff.gn|— + [p*Sre.qal’ + [*Fall. ]’ 6.142
y = —[Adv.g.] + [ urb.q, + i .qm} + [p*Src.q.]” + [p*Fall.q,) (6.142)

t—At t

Nm ¢ Nz Nz N:E K NCE
F}V:_[Adv.F} + [G%T\lrb.F—i—G%Diﬂ?.F} + [p*Src.F} + [p*Fall.F] (6.143)

:| t—At

Fjy = — [Adv.E]' + [G¥Twb.E + G Diff. B

1 ) t—At C 5 t—At
+ [Buoy.E]"™ + {p* <§VEDef2 - ngw)] . [p* <Z_E‘)] (6.144)
h

000oooooo(e94) 0 (6.95000000000000000000000000ODOD FL,FiOO

. ¢ o1t . . t—At
F! = —[Adv.w] + [p*Buoy.q + p*fou” } + [GETurb.w + GiDiﬂ.w} (6.145)

. ) t—At
Fj =~ [Adv.0)' + |GITwb.d + GIDIL.0] ~ + [o"Sre.d]' (6.146)

ooooooooon
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6.3 UG4OQOO

gooobgobooobooboboobooobobooe—-1,041, 5-1,...00000000000
go0ooObo0oO0oooOoooDoo0oU0DboO0geOoOoDbOOOODO

wO0O000; i=1,nx, i=Lny—1, k=1nz—-1
vO0O000d; i=1Lnx—1, j7=1ny, k=1,nz—-1
wODOO0O; i=Lnx—1, j=1Lny—1, k=1,nz

o0000; di=Lnx—-1, j=1Lny—1, k=1nz—-1

(6.147)

000oooooooooooO000dooOoCOoO0O0O000000ooo0o0ooODoODOCOODOOCReSSOD
gboobooooooooboooobooooooo0oobbooobDObD4000bD0O0 @42, 0—2, 5—2, ..
gbooooboobooobol1obo0ooooooooobooooboboooobooboobooboooon

gbooooooboooooog

6.3.1 0O0O0OOOO

gooooboboooobooobooomooooobobo40b0b0obobooboobDooboooDog

gooooo

gboobgoboooobooboboobooooboooobooobooboobobooboobon
oboooobooocooobooooboboooobooooonoog

googogoood

Ul,j,k = Unz—2,5,k>
V1,j,k = Unz—2,5,k,
W1,5,k = Wnx—2,5,k»
D15k = Gna—2,j.k>
Wik = Whe—2jk,

oooobooono

Ui 1,k = Uiny—2,k,
Vi 1,k = Viny—2,k,
Wi 1,k = Winy—2k,
Di 1k = Piny—2.k;
Witk = Winy—2k,

o0b0be¢OO0O0D0OOOODODDOO

Ung,j,k = U35,k

Unz—1,5,k = V2,4.k

Wng—1,5,k = W25,k (6.148)
(bna:—l,j,k = ¢2,j,k

Whz—1,5k = Wajk

Uiny—1,k = Wi2 k

Vimny,k = Vi,3k

Winy—1,k = Wi, 2,k (6.149)
Dimy—1.k = Di 2k

Winy—1, = Wik
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oooooao

0000ooo00o0ooooo00oooo00o0oooo000o0ooo0oooo0oooooooDon
x 000 free-slipd 000

ou Ow ow
8<%+8—C>/8x0, 5—0 (6.150)
Jddz00000D0OO wOO
0?u
922 = 0 = u(r=—-Azx,y,z) =u(z = Ax,y,2) (6.151)

oboboooobooooboboooobooooobooboooogon

googoooooo

U1,j,k = —U3,j,ks Ung,jk = —Unz—2,5,k
U1,5,k = V2,5,k, Unz—1,5,k = Unz—2,5,k
Wi,5,k = W2,j5,k; Wng—1,5,k = Wnz—2,5,k (6.152)
1,k = 2,5,k One—1,j,k = Pne—2,5.k
Wik = Wa ks Whz—1.4k = Waa—2,5.k
Oooooooood
Ui 1k = Us,2,k, Uiny—1,k = Winz—2,k
Vi, 1,k = —Vi3.k;, Viny,k = ~Vinz—2,k
Wi 1,k = Wi 2k, Wi ny—1,k = Wi nz—2,k (6.153)
Di1k = Gi 2k, Diny—1,k = Pinz—2.k
Witk = Wik, Winy—16 = Wi nz—2.k

obbod¢O0ODODOOODOODOOOO

googooboooog

0000000000000 00O00000O0000O0O0U0On grad(p)=00000000

googoooooo

U1,5,k = U3,5,ks Ung,j,k = Unz—2,5,k

U1,5,k = V2,5,k, Unz—1,5,k = Unz—2,5,k

W15,k = W25,k Wna—1,5,k = Wnz—2,j,k (6.154)
¢1,j,k = ¢2,j,k; d)nzfl,j,k = ¢nmf2,j,k

Wik = Wajk, Wha—1,4,k = Whna—2,5.k
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oooobooono

Ui 1,k = Ui,2 K, Ui ny—1,k = Uinz—2,k

Vi, 1,k = Vi,3,k, Viny,k = Vinx—2,k

Wi, 1,k = Wi, 2.k, Wi ny—1,k = Winz—2.k (6155>
Di1k = Pi2.k, Diny—1,k = Pinz—2.k

Witk = Wik, Winy—16 = Wi nz—2.k

oo0ooOo0ooboboObOgUOoDOOOODOOOOn

gooogo

gboogbooboobooboboobooboobooboobobobo1obooboobooboo

op 09
> g =0 (6.156)

goboobobooboobooboobooboboobooboobooboobobooboo

L = o (6.157)

goobooboboobobobobobobobobobobooboboboboboobobobobobo
obooooboooboooooobooooooobooooobon

8(¢f — ¢c) + ca(¢f - ¢c)

ot o~ V(95— ¢) (6.158)

00b0¢OD0OOODOOOOOODOO f,cO0000O00O0OC0COO0ODDOOOODOOOOO

0000000000000 0DO0 cO0D00ODODOO0ODODOOOUOODODOOOCReSSOOOO 300
000000000000 0C00000CO0O¢, ¢f —¢. 000 e00000000A2zO000 AyOO0OOO
gbooooo

giggbogboogoboooboobao

00000000 (6.157), (6.158) 000 0000O0OU0OOUOOOUOOOO cODOUOOOUOOOOOO
gboooooooboooooogoo

At (I)ZJrAt _ q)ifAt
Cl=ct =2 — , -1<C{<0, 0000000 6.159
b A 20t | — @pTAt _ pimAt - ( )

At q)t-‘rAt o q)t—At
Ct=¢t =2 — _ b b , 0<Ci<1,0000000 6.160
PP Ar T oA L ol A 29t - (6:160)



630000

141

obooooobooooobooooooobooooooboooooboooobOobooooboobooooobon
ooooo

gboooobooboooboobooooboolboooboobobooooboOobooo1000oob00bobooonog
oooooood

t t—2At
+ At L A

Cl=cl— =— , -1<(Ci<0, 0000000 6.161
B T = oo
At @t _ @t72At
Cl=ct— =— bl bl , 0<Ci<1, 0000000 6.162
T A T s -

000000000 000o0ooo00bs»0O (6.147)D00000DDOOOODOOOUDOODOOO

020000000000000000000O0

goboboooboobooboobooboboobooboobon

“or 9P “or 9P
il —dz=—~P 1
/Z 5 dz+c /zsfc o dz vy (6.163)

sfe
goobodomigoooooooooob oo oo b ooooooooooo

(At i (9 — 971 sen (20757 — @f, — 9173 }

Cé =& - kmaz — — )
Az Zk:km'm |2®Z—2At - @2—1 - @Z—?At
—1<Ci<0,0000000  (6.164)
k — _ _
Ot — At D b i L (Ph_1 — q)ZjAt) sgn (@), + (I)ij - 2¢)27§t)}
b= oA, T kmaz — — ’
Az Zk:km'm |(I)i—1 + (I)Z—QlAt - Q@Z—gt

0<Ci<1,0000000  (6.165)

Od0d0000dU00ooo0U0oo0oUdU0DOOo0UdU0oOoo0UUooOUUUO0OoOUOODoOOoUOUDOoOn
00 kmin, kmax 00O

u, v, 0000 ; kmin=2, kmar =nz — 2 (6.166)

w0000 ; kmin=2, kmar =nz—1 (6.167)

oood
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o30oooooooobooooooono

0000000« 0000000000000000030ms '100000000000000000
ubob0 000000000000y 000o00000000000000DO0O0

C’;:céi—;:(ufc*)i—i, -1<Ct<o0,00 (6.168)
le:ciA—iz(u—i—c*)%, 0<Ci<1,00 (6.169)
le:‘fii_;:(U*C*) 2—;, -1<Cf <0, 00 (6.170)
Cﬁzczﬁ—;z(v—i—c*)ﬁ—;, 0<Ci<1,00 (6.171)

gboobooboobooboobobooboobo«00b0o0«ubooboboobooboboon
ggbooboboobooboboobmioboobooobo

U400000000000000

oo00oooooooooooooboo0ooooom3oobobo0 cr0obbOobobobbboboooooon
gboooooobooooooooooooooboooobombooooooooooooooooooooon
gboooooboooooooobooooboobobooom@200b00ooboobon

obb0oomiooo4000000000000O00O000C0O0DOOOOOOOO0O0O0000OO0

OO0000ooO0o00D ArO00O0O00DOOCOO0OODOO

Cf A
AT o7 — —b (@), — Bl A1) =D 49 AAr, ODOD0000 (6.172)
1-C} At
Ct AT
TH+AT T b —A —A
PTTAT = oF + e (@), — @) A —y®; AT, 0ooooooo (6.173)
0000000000 At0D000000000000
20}
PITAL — @At - Et (@), — @21 —4@"2*At,  DOO0OO0OOO (6.174)
)
20}
PIHAL — plI=At | T bct (), — @72 —4@l~2At,  DOOO0ODOO (6.175)
b

0000000000000 0y00000D0O0O0O0O0DO0O00O0O0UOD 1/y000 10000 120000
goboooboboon
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6.3.2 00000000
000000000000000MO00000 2000000000000000000
ooooood
0000000000000000000000000000000000000000000
IV:@Um+verw/G% (6.176)
go00ooo0ooooooooooooooooooooooooooooooooooooooo obonOon
ooooOoooowoboooooooooo
O0000k=2000000
W =0, w = —uJs; —vJ32 (6.177)

O0000k=nz—1000000

W =0, w=20 (6.178)
goooooogoooooo
Ug,5,1 = Uj,5,2, Ui, jnz—1 = Ui jnz—2
Vi,j,1 = Vi4,2, Vi jnz—1 = Vi,jnz—2 (6 179)
i g1 = Dij2, Dijinz—1 = Qijnz—2
Wi,j,Q = 0, Wi,j,l = *Wi,j,S; Wi,j,nzfl = Oa Wi,j,nz = *Wi,j,nz72

0000000000000 0¢00000000000O0O0UOD00wOOOOODODOOOO (6.176) 0
ooooooooowoooDooooo

O00D0k=2000000

Wij,2 = = (ﬂnglx +5<J32y) (6.180)
i.§,2

—_ - 1<
Wij1 = — <ﬂ<<]31 JrECJggy + WGz > (6.181)
03,3
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OO000D0k=nz—1000000

Wi jmz—1 =0 (6.182)

— —<
Wi jnz = — (Uchx + 6<J32y + WGz ) (6.183)

ij,mz—2
0000000000000000000 00000000000
Pija = 2P 2~ Pijs (6.184)
0ooooooo

gbooooooo

goooboobooooboobooboobooobon

Ui,j,1 = Uij,2, Ui, jnz—1 = Ui jnz—2
Vi,j,1 = Vi j,2, Vi jnz—1 = Vi,jnz—2
Wi 5,1 = Wi 5.2, Wi jnz = Wi jnz—1 (6185>
Gij1 = Pi 2, Bijnz—1 = Pijnz—2
Wi,j,l = Wi,j,?a Wi,j,nz = Wi,j,nzfl

oo0ooOo0ooboboObOgUOoDOOOODOOOOn

6.3.3 0O0O0OO0OO

CReSSOO0O0OO0OO0O0DOOO0ODOOOOOODODOOOODOOOODOOOODOOOOOODODOO
goboobobooobooboobooboobobooboobooboobooboboo
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if (ipe.eq.0) then
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end if

'$00000oooooooooood
if (ipe.eq.nipe-1) then
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end if
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if (ipe.ne.0) then
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ib=(k-kbmin)*jbmxnl-jbmini+j
sbuf (ib)=var (iwsend, j,k)
140 continue
end if
'000oooo MPIOOOOOOOOO
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170 continue

end if
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smbcvwe Jooooooooo 40000000000 000000000
smbcwbt gooooooboo 400000000 booooooooo
smbcwsn gooooooboo 400000000 booooooooo
smbcwwe Jooooooooo 40000000000 000000000
Smoo2s doooooo20000000000000

smoo2uvw goodo 200000000000 00

smoo4s goooooo4000b000000Oooon

smoo4uvw goooo40000000000000

sndwave gooooooo

sparprt gooooooooooooooo

steppe HE-VEOOOOOOOOODOODODOODOOOOODODOOOOOoDOOoo
steppi HE-VIOOOOOODODOOOOOOOODODOOoOOoOoOooooooooao
stepptb Joooooooooooooooooooooooooo

steppts 0ooooooboboboooooobobbbooooooo

stepq Jooodooobboooooooobbbooooooooog
stepqv doooooobooooooooooooooa

stepsfc 0ooooooboboboooooobobbbooooooo

steptgr gooooooboooooooobood

steptke Joooooooooooooooooooooao

stepu dooooooobooooooooooooa

stepv gooooooboooooooobood

stepwe HE-VEOOOOOODOOODOODODOODOOOOODODOOOoOOoDOOoo
stepwi HE-VIOOOOOODODOOOOOOOODODOOoOOoOoOooooooooao
stretch Jooooooboooooooooooboooooon

strsten gooooooooooo

swp2nxt gooooooboooooooooobooo

t2pt goooooooooooooad

timeflt Asselin DO0OOOO0OOOOO

tkequa 1.50000000000000000DO00O0O

trilat gooooooooooo

trndamp Joooooooooooooooboooboooooooooooo
trndrv gooooong terreen OO OO OODOOO

turbdrv gooooopooooood

turbflx Joooooooooooooooooooooao

turbs JoooooooOoooooooooobooooooooooooooa
turbuvw Jooodoooboooooooobobbooooooooooo
undefsst Jooooooboooooooooboboooga

unidrv goodoono wnite 00000 ooono

unistep O0o0o0oooo wete 0OOOO0OOOOODOOOO

uvw2gpv Jooodooobboooooooobbbooooooooog

ooooocooo
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U8 OooooooboooooDbo

gboboboboo

googo go

uvw2rad gooobooboobooboboobooboobooobg

var8uvw obooooobooooooooon

vbcp obooooobooooooooon

vbcs gbooobooboobooboboobooboobooboobobooobo
vbessfc gbooobooobooboobobooboooDg

vbcu obooooooooooboooooon

vbcusfc obooooobooooobooboonod

vbev gbooobooboobgooboboon

vbevsfc gbooobooboobooboboo

vbcwp obooooooooooboooooon

vbecwc gbooooobooooooobooogooboon

vinti11l gbooobglgobobooboobooobooboobobooboon
vint113g gooobolgoobobooboobooboobooboboon
vint113s obbooooooooobobooobOobooooobooooooobn
vint133g obooooOoooooobooooboboooooboooon

vint133r gooobooboobooboboobooboobooobg

vint3ilg gboocoooboooooboob 3bobobooboool1bocobooboooooboobon
vint3ilr obooooobooobo3ooboobooboo1obobobooooooboOoooon
vint31ls gboooboooboobgoob 3gboobuoobo1booboobooboond
vintobj googboooboobooboboobooboobo

vintrad obooooooooboobobooobooon

vspdmp obooooooooooboooooon

vsps gbooobooboobgoobobooboo

VSpuvw gbooobooboobgooboboon

warmrain obooooooooooboooooon

xy211 z,ydOOOOOOODOOOOOOOO

xy2ij z,y0OOO0OO00OO000OO00000

8.1.3 UUUUObObObOoOooobon

CReSSOO0O00000O0O0O0O0OOOFortrand common 0000000000 0OOODOOnamelistd
O000o00obOoOo0Oo0O00000b0ObOoO000o0o0bOobObO00o0o0ooobOobOoO0o0o0oooooOoDoOo0oOoOooOon
0d0o0o00ooooOo0o0o0o0o0ooooobobOooooooooooo

ooooo

oo

comdmp.h
comindx.h
commpi.h

comname.h

goooooobooboobobibdl commenDOODOOODOODOO
gboboboooooboobobobobobobobd commonDOOOOOOOOO
ob0oo0o0O0oo0oO00o0oob0obf0 commonOOOOOO0OOOOO
obooooOobO0o0o0oobOoboo0oobdb0 comonOOOOO0O0OOOO

goboboobgo
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gooooobooboo
goooo od

comstd.h goboobobooboobid commonJOOOOOOOOO
comunit.h gobooboboboob0boob00o0bd comon OO Ooooood
namelist.h gobooboboooboooooon

814 MPIDDOODDOOO

CReSSOO0OOOOOOOO0ODOOODOOOODODODOOOODOOMPIDODOOOODOOOOOOO
goboooooboooooboooo MPIDOODOOODOOOODOOOMPIODDODOODOOODOOODO
obooooOobooooobooooooon

ooooo oo

mpi_allreduce goboooobooobooobga

mpi_barrier gobobooobooon

mpi_bcast gboooobooooooboooobobbooboooboobooo
mpi_comm_rank gboooooooboo

mpi_comm_size gobobooobooon

mpi_finalize MPIODOODOODO

mpi_gather obooooobooooooboboog

mpi_init MPIOOOODOO

mpi_sendrecv gdboboboobobooboboooga

8.2 UHUOOLOUOOODOONO

g0o00oo00 81100000 CReSSOOOODDOOOOODDOOOOOOOOMPIDDOOODODO
00000000000 CReSSOO00DOOO0O0OOOOOODOOOOOOO

8.2.1 O0OO0O0OO solverdd0O

solver

|

| |—==——-- chkerr
| | -==——- destroy
|
|

|====—= outstd2
|=—==—= iniunit
|====-- rdname

| | === inichar
| | === setcnst

|

|

|

|

|

| |—==——-- chkerr
|

|

| | |====== outstd2
|
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| [-==-—- numchar

| | -=———- outstd?

| | | === outstds

| |

| [-==-—- chkstd

| [-==-—- castname

|

| -==——- setOslv

| |====== getiname

| [-==-—- setcnst

|

| -==——- setgrid

| |====== getiname

| |-————- getxy

| | |====== getrname

| I

| | -=———- setproj

| | |====== getiname

| | |====== getrname

| I

| |-===== xy211

| | |====== getiname

| | | === getindx

| | |====== getrname

| |

| | -==——- setcnst

| | -==——- mapfct

| | |====== getiname

| | |=—==—= setcnst

I |

| | -==——- setcnst

| | === trilat

| | |====== getiname

| | |=—==—= setcnst

| |

| | -==——- gettrn

| | |====== getiname

| | |====== getrname

| | |=—==—= setcnst

I I | ===

| | inichar

| | getcname
| | getiname
| | getunit
| | chkerr

| | destroy
| | (R endmpi
| | | | === outstd2
| | cpondpe
| | outstd3
| | | | === outstds
| | |

| | [-=--—- chkstd

| | [-=--—- setOname
| | | | === inichar
| | | | === setcnst
| I |

| | [-=--—- chkfile
| | | | === destroy
| | | (B endmpi
| | | | -—=———- outstd2
| | [-==-—- putunit
| [-==-—- exchwe

| | |====== getiname

| |

| |====== exchsn

| | |====== getiname

| I

| | -=———- bcs2d

| | |====== getiname

| |

| [|-==-—- getz

| | |====== getrname

| |

| | -==——- phycood

| | | === getiname

| | |====== getrname

| | = copy

| | |====== stretch

| | | -=———- getiname
| | |-————- getrname
| | [-=--—- chkerr

| | [-=--—- destroy
| |
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rdsnd

chkerr

castid

getiname
exchwe

inichar
getcname
getiname
getunit
destroy

putunit

copy
vinti1

inichar
getcname
getiname

copy
setcnst

destroy

inichar
getcname
getiname
exchwe

—————— outstd2
cpondpe

getiname

getiname

getiname

getiname

getiname
exchwe
|-————- getiname

|====== getiname

|====== getiname

|-————- getiname

|====== getiname

| === outstd2

outstd2

|-==--- outstd2

getiname

getiname

getiname
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| | | | === getiname

| | |

| | | === vint113s

| | | |====== getindx

| | | |-=--—- setcnst

| | |

| | | === bcbase

| |

| |-==--- baserho

| | |====== getiname

| | |====—= var8uvw

| | | |====== getiname

| | | |====== exchwe

| | | I | === getiname
| | | |

| | | [-=—-—- bc8u

| | | | |====== getiname
| | | |

| | | |-=--—- exchsn

| | | | | === getiname
| | | |

| | | | -=———- bc8v

| | | | | === getiname
| | | |

| | | [-=--—- bc8w

| | | | === getiname
| | |====== exchwe

| | | |====== getiname

| | |

| | |=—==—= exchsn

| | |====== getiname

| |-==--- setvarld

| | |=—==—= vbecu

| | |=—==—= vbev

| | |=—==—= vbes

| | | === getpt0

| | | | -==———- getiname

| | | |-=———- setcnst

| | | |-————- getrname

| | | |-————- getxy

| | | | |====== getrname
| | | |

| | | |-=--—- exchwe

| | | | | === getiname
| | | |

| | | |====== exchsn

| | | |====== getiname
| | |====—= exchwe

| | | |-==--- getiname

| | |

| | | === exchsn

| | | | -=———- getiname

| | |

| | = copy

| | | === setcnst

| |

| |-————- rdres

| | |=—==—= inichar

| | | === getcname

| | |====== getiname

| | |====== getrname

| | |====== getunit

| | |====—= chkerr

| | | === destroy

| | | | -=———- endmpi

| | | |====== outstd2
| | | === cpondpe

| | |=—==—= outstd3

| | | |-==--- outstds

| | |

| | |====== chkstd

| | |=—==—= setOname

| | | | === inichar

| | | |-=---- setcnst

| | |

| | | === chkfile

| | | |-=--—- destroy

| | | | === endmpi

| | | |=====- outstd2
| | | === putunit

| |

| | === rdini

| | |=—==—= inichar

|

| | === getcname
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[-==-—- getiname
[------ getunit
|-==--- chkerr
[-=---- destroy
| | === endmpi
| |-————-
|-==--- cpondpe
| -=———- outstd3
| | === outstds
|
[-==-—- chkstd
| -=———- setOname
| |—————- inichar
| | === setcnst
|
|-==-—- chkfile
| | === destroy
| [-==---
|
[-==-—- putunit
chkmoist
|====== getiname
setvar3d
|-==--- inichar
[------ getcname
|-==--- getiname
|-==-—- vbecu
|-==-—- vbev
|====== phy2cnt
| | === getiname
| | === copy
| | === vbcwc
| |-————-
| -=———- vbcwp
| | === getiname
|
[-==-—- vbep
| |====== getiname
|
vbes
getdianc
exchwe
| | === getiname
|
|====== exchsn
| |====== getiname
|
| -=———- copy
1spdmp
|-————- getiname
|-————- getrname
vspdmp
|-==-—- getrname
[-==-—- chkerr
[-==-—- destroy
| | === endmpi
| [-==---
[-==--- cpondpe
inisfc
|—=——-- inichar
| -=———- getcname
|-————- getiname
|-————- getrname
| -==——- rdsfc
| |-————- inichar
| | === getcname
| |====== getiname
| |====== getrname
| | === getunit
| | —————- chkerr
| | === destroy
| | |-=———-
| |
| |====== cpondpe
| | === outstd3
| | |-————-
| |
| | === chkstd
|

| === setOname

outstd2

getiname

outstd2

outstd2

outstd2
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| | | | |====== inichar
| | | | |====== setcnst
| | | |

| | | |------ chkfile

| | | | | === destroy
| | | | | === endmpi
| | | | | -==———- outstd2
| | | | -=———- putunit

| | |

| | | === copy

| | |====—= rdres

| | |—==——-- inichar

| | |====== getcname

| | |-=———- getiname

| | |-=———- getrname

| | |-————- getunit

| | |====== chkerr

| | | -==———- destroy

| | | |====== endmpi
| | | | === outstd2
| | |====== cpondpe

| | | -==———- outstd3

| | | |====== outstds
| | |

| | [-=--—- chkstd

| | | | === setOname
| | | | === inichar
| | | |====== setcnst
| | I

| | [-=—-—- chkfile

| | | |====== destroy
| | | | === endmpi
| | | |-=—-—- outstd2
| | [-=—-—- putunit

| [-==-—- sndwave

| | -==——- outgeo

| |====== getrname

| | === inichar

| |====== getcname

| |====== getiname

| getunit

| chkerr

| destroy

| [-=--—- endmpi

| | === outstd2
| cpondpe

| outstd3

| [-=--—- outstdb

I

| chkstd

| outstd12

| putunit

| chkopen

| [-==-—- chkerr

| | -==———- destroy

| | (B endmpi
| | | === outstd2
| |-==-—- cpondpe

[-==-—- chkstd

|====== slvdrv

| |—==——-- inichar

| |-=———- getiname

| |-=———- getrname

| [-==-—- outstdé

| |====== chkstd

| | -=———- gettime

| | |====== getiname

| | |====== getrname

| |

| |-==--- rdgrd

| | | === getrname

| | |=—==—= inichar

| | | === getcname

| | | === getiname

| | | === getunit

| | | === chkerr

| | |====—= destroy

| | | [-=--—- endmpi

| | | |====-= outstd2
| | | === cpondpe

| | |=—==—= outstd3

| | | |-==-—- outstds

| |

| |
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getrname
inichar
getcname
getiname
getunit
chkerr
destroy

outstd3

inichar
getcname
getrname
rdradar

chkstd

inichar
setcnst

| === outstd2

| === outstd2

inichar
setcnst

|=——=—= outstd2

inichar
getcname
getiname

|-==--- outstd2

getindx

getiname
getrname

getiname
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| | | | === getrname

| | |

| | |====-= dbz2kg

| | | |====== getrname

| | |

| | | === vintrad

| | | | —=—==- inichar

| | | |====== getcname

| | | |====== vint31ir

| | | | | === setcnst

| | | I

| | | [ ===em- copy

| | |

| | | === intrprad

| | | [-=--—- inichar

| | | [-==-—- getcname

| | | | === rij8mg

| | | | |====== getxy

| | | | | | === getrname
| I | I |

| | | | |====== xy211

| | | | | |====-- getiname
| | | | | |====-- getindx
| | | | | | === getrname
| | | | |

| | | | |====== 112xy

| | | | | |====-- getiname
| | | | | |====-= getindx
| | | | | | === getrname
I | | | |

| | | | |====== xy2ij

| | | | |====-- getrname
| | | | | === getindx
| | | |-==-—- hintrad

| | | | | === getindx

| | | |

I I | [-==--- vint133r

| | | | | === getindx

| | | | | === setcnst

I I | |

| | | | -==———- adjstq

| | |

| | |======

| | inichar

| | getcname

| | getiname

| | copy

| | -- ndgstep

| [-==-—- masscon

| | -- getiname

| | -- getrname

| N outstdil

| | | [-=--—- outstdb

I | |

| | |====== chkstd

| | |====-- phy2cnt

| | | [-==-—- getiname

| | | [-=--—- copy

| | | [-=--—- vbcwc

| | | | === getiname

| | | === setcnst

| | | === diffequa

| | | |-==-—- getrname

| | | [-=--—- chkitr

| | | |-=---- exchwe

| | | | | === getiname

| I | |

| | | [-=--—- exchsn

| | | | | === getiname

| | | |

| I | [===-=- bclamb

| | |

| | | === fituvwe

| | | | -==——- getiname

| | | | -==——- getrname

| | | |====== exchwe

| | | | | === getiname

| | | |

| | | |=====- exchsn

| | | | |====== getiname

| | | |

| | | |-==-—- vbewc

| | | | === getiname

| |
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getrname
inichar
getcname
getiname
getunit
chkerr
destroy

getiname

sfcflx

getiname
copy

getiname

getiname

|-==--- outstd2

chkerr

| === outstd2

getiname
setcnst

getiname

setcnst

| -=———- getiname

| -==——- getiname
[-==-—- outstd9
|-==-—- chkerr

|-==--- destroy

copy

|-————- getiname

getrname

|-————- getiname

|-————- getiname

outstd2
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| === cpondpe
|====== vint31s

chkerr
destroy

-- cpondpe
outstd3

-- chkstd
| === putunit

outstd2

outstd2

getiname

getiname
outstd9
chkerr
destroy
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|====== cpondpe
forcesfc
steptgr
[-==-—- getrname
[-==-—- copy
| -=———- gaussel
| === getiname
eddyvsfc
|-————- getiname
|-————- getrname
| -=———- setcnst
stepsfc
[-=———- getiname
|-————- getrname
| -=———- gaussel
| | === getiname
|
[-==-—- vbessfc
|====== exchwe
| | === getiname
|
[-==-—- bc8u
| | === getiname
|
|-=———- vbcusfc
|====== exchsn
| |====== getiname
|
| -=———- bc8v
| | === getiname
|
[-==-—- vbevsfe
roughnxt
inichar
getcname
getiname
setcnst
turbdrv
getiname
bruntv

[-==-—- dfomssq

[------ strsten

| | === bcdw

| |=====-
[-==-—- turbuvw

| |====== getiname
| | === getrname
|

| -=———- eddydif

| |====== getiname
| |====== getrname
|

|====== phy2cnt

| | === getiname
| |====—= copy

| | === vbecwe

|

getiname

getiname

getiname

getiname

getiname

getiname

outstd2
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| |====—- getiname
| | === getrname

| |====—- getrname

getiname
getrname

|-====- getrname

|====-- getiname
|====-- getrname
| === smbcswe
| |====== getiname

- getiname

|-—=-—- smbcsbt

-- sheartke
-- disptke

| === getrname

| | === getiname

| | === getiname

getiname
getrname

| inichar
| getcname
| getiname
| getrname
| | === setcnst
|
| -=———- copy
| -=———- uvw2gpv
| | === inichar
| |====== getcname
|
| -=———- 1spuvw
| |- -- inichar
| |====== getcname
| |====== getiname
|
| -————- vspuvw
| === inichar
| === getcname

|
|
| |====== getiname
|
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inichar
getcname

getiname

copy
vbcwe

getiname

getiname
getrname

getrname

getiname
getrname
smbcuwe

smbcubt
smbcvwe

getiname

getiname
setcnst
copy

getiname
getrname
bc8w

getiname
getrname

inichar
getcname
getiname

inichar
getcname
getiname

getiname
getrname

getrname

getiname

getiname

getiname

getiname

getiname

getiname

getiname

getiname

getiname
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getrname
smbcswe
| |====== getiname

| | === getiname

getiname

|====== getrname

| === inichar
| === getcname
| === getiname

| === inichar
|====== getcname
| === getiname

|====== getrname

| === getiname
|====== getrname
| === smbcswe

-- getiname

| |====== getiname

|====== getiname
|====== getrname

inichar
getcname
getiname
setcnst
turbflx

|====== getrname

inichar
| === getcname
|====== getiname

-- inichar
|====== getcname
|====== getiname

| === getiname
|====== getrname
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-- getrname

[-==-—- getiname
-- getrname
-- smbcswe
| | === getiname

| | === getiname

inichar
getcname
|====== getiname

getiname
getrname

| [-=———- getrname

getiname
getrname
|-==-—- smbcswe
| | === getiname

| |====== getiname

copy

getiname
copy
vbcwce
| -==——- getiname

getiname
getrname

| === getiname
| === getrname

inichar

getcname

getiname

exchwe

| |====== getiname

| | === getiname

| | === getiname
| | === getrname

[-=--—- inichar

-- getcname

-- getiname

|====== exchwe

| |====== getiname

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| | |====== getrname
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

| | === getiname



180 U8 O0ooooobooobooDbn

| | | |

| | | | | === exbev

| | | | | |====-= getrname
| | | | |

| | | | | === lbcv

| | | | | | === getiname
| | | | | |====-= getrname
| | | | |

| | | | |====-- vbev

| | | I

| | | |-=—-—- buoyws

| | | | -=———- stepwe

| | | | | === inichar

| | | I | === getcname

| | | I | === getiname

| I | I | === exchwe

| | | | | |====-= getiname
| | | | |

| | | | | === exchsn

| | | | | | === getiname
| | | | |

| | | | |====-- exbecw

| | | | | |====-- getrname
| | | | |

| | | | | === lbcw

| | | | | |====-- getiname
| | | | | |====-- getrname
| | | | |

| | | | |====== phy2cnt

| | | | | | === getiname
| | | | | |====== copy

| | | | | |====-= vbecwe

| | | | | |-=———- getiname
| | | | | === vbcwp

| | | | | === getiname
| | | | -==———- advbsp

| I | [-=---- diverpe

| | | | | === diver3d

| | | | | === getiname
| | | | | === getrname
| | |

| | | inichar

| | | getcname

| | | getiname

| | | exchwe

| | | |====== getiname
| | |

| | | exchsn

| | | | === getiname
| | |

| | | exbcss

| | | |====== getrname
| I |

| | | lbcss

| | | | === getiname
| | |

| | | vbep

| | | | === getiname
| | |

| | | |====== inichar

| | | |====== getcname

| | | | === getiname

| | | | === exchwe

I | | | | === getiname
| | | |

| | | | === exchsn

| | | | | === getiname
I I | |

| | | |====-= exbcss

| | | | |====== getrname
| | | |

| | | | === lbcss

| | | | | === getiname
| | | | |====== getrname
| | | |

| | | |====-= vbcs

| | | === hevi

| | | |-=———- getiname

| | | | -=———- getrname

| | | |====== pgrad

| | | | | === getiname

| | | | | === getrname

| | | | | === copy

| | | |

| === diver3d
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-- inichar
-- getcname
-- getiname
-- exchwe

—-- inichar
—-- getcname
-- getiname
exchwe

| === advbsp

getiname
diver2d

[-==-—- inichar
-- getcname
-- getiname
—-- getrname
-- gaussel

getiname
getrname

getiname

getiname

getrname

getiname
getrname

getiname

getiname

getrname

getiname
getrname

getiname
getrname

getiname

getiname

getrname

getiname
getrname

getiname
copy
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| | | | | | === vbcwc

| | | | | |-=---- getiname
| | | | |==mmme vbcwp

| | | | |====-= getiname
| | | |-=--—- steppi

| | | | | === inichar

| | | | |====== getcname

| | | | |====== getiname

| | | | | === exchwe

| | | | | | === getiname
| | | I |

| | | | | === exchsn

| | | | | |====-= getiname
| | | | |

| | | | | === exbcss

| | | | | | === getrname
| | | | |

| | | | |====-- lbcss

| | | | | | === getiname
| I | I |

| | | | |====== vbep

| | | | | === getiname
| | | [------

| | N inichar

| | N R getcname

| | | - getiname

| | R exchwe

| | | |====== getiname
| | | |

| | | | === exchsn

| | | | |====== getiname
| | | |

| | | | === exbcess

| | | | | === getrname
| | | |

| | | | ===

| | | | -- getiname
| | | | -- getrname
| | | |

| | | | === vbcs

| | |====== cpondpe

| | |====== resetag

| | |

I | |

| | |

| | |

| | |

| | |

I I |

| | |

| | | | |====== getiname

| | | |

| | | |-————- exchsn

| | | | | === getiname

| | | |

| | | |------ exbcsb

| | | | | === getrname

| I | I

| | | |-————- lbcsb

| | | | |====== getiname

| | | | |====== getrname

| I | I

| | | |-————- vbes

| | |

| | |

| | |

| I |

I I |

| | |

| | | | | === getiname

| | | |

| | | |-————- exchsn

| | | | | === getiname

| | | |

| | | |------ exbcsb

| | | | |====== getrname

| | | |

| | | |-————- lbcsb

| | | | |====== getiname

| | | | |====== getrname

| | | |

| | | |-————- vbes

| | |

| |
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inichar
getcname
getiname
exchwe
[-==-—- getiname
exchsn
|====== getiname
exbcsb
|-————- getrname
1lbcsb
[-————- getiname
|-————- getrname
vbcs
1lbcs
|-————- getiname
|-————- getrname
getiname
kg2g
[-————- getiname
getexner
warmrain
|-————- adjstq
[-==-—- convc2r
[-==-—- collc2r
| -=———- evapr2v
| -=———- sedimgr
| | ===
| |======
|
|-=———- satadjst
coldrain
[-————- getiname
[-————- getrsfc
------ adjstq
- adjstnc
—————— nuclstv

|-————- melting
[-==-—- deposit
[-==-—- convers

| === nuc2nd
|—=——-- freezing

|-=———- shedding
|-————- distrpg
|-==--- hndmore0

| === estimpg
| === newcold

getrname
chksedim

getrname

getrname

getiname

getiname
getrname

getiname

getiname

getiname

getiname
getrname
chksedim
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| | |

| | |

| | |

| | | [-=---- g2kg

| | | | === getiname
| | | === exchwe

| | | |====== getiname

| | |

| | |====== exchsn

| | | |-————- getiname

| | |

| | [-==-—= timeflt

| | | |====== getiname

| | | |-————- getrname

| | |

| | | === phasev

| | | |====== getiname

| | | | -=———- phvuvw

| | | | | === inichar
| | | | | === getcname
| | | | |====== getiname
| | | | |====== getrname
| | | | | === setcnst
| | | |

| | | |-————- phvs

| | | | === inichar

| | | |====== getcname
| | | |====== getiname
| | | | === getrname
| | | | === setcnst
| | | === phasevbc

| | | | —====- inichar

| | | |-==-—- getcname

| | | |-==-—- getiname

| | | [-==-—- phvbcuvw

| | | inichar

| | | getcname
| | | getiname
| | | getrname
| | | setcnst
| | |

| | |

| | | getiname
| | | getrname
| | | setcnst
| | | ===

| | |

| | |

I I | ===

| | getiname

| | copy

| | -==——- outres

| | | === getrname

| | | === inichar

| | | === getcname

| | |====== getiname

| | |====== getunit

| | | === chkerr

| | | === destroy

| | | | -==——- endmpi

| | | |====== outstd2
| | | === cpondpe

| | | === outstd3

| | | |-————- outstdb

| | |

| | |====-= chkstd

| | | === putunit

| | | === chkopen

| | |====== chkerr

| | | —==———- destroy

| | | | === endmpi

| | | | === outstd2
| | [-==-—- cpondpe

| | -==——- outmxn

| | |====== getrname

| | | === getiname

| | | === outstd10

| | | === chkstd

| | |====== getmxn

| |

| [-==-—- outstd4

| |====== getiname

|

|

|
| |=—==—= outstd6
|
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cpondpe
resetag

outstd2

8.2.2 0OUOOUODOODO gridatad OO

gridata

[-==-—- inichar
[-=--—- setcnst
inichar
chkerr
destroy
[-==-—- endmpi
| === outstd2
cpondpe
numchar
outstd7
[-=--—- outstdb
chkstd
castname
setcnst
inichar
getcname
getiname
getrname
outstd6
setproj
|====== getiname
|====== getrname
getxy
|-=———- getrname
xy211
|-=———- getiname
|-=———- getindx
|-=———- getrname

outstd2

outstd2

inichar
| -=———- getcname
|-=———- getiname
|-————- getunit
|-==-—- destroy

| | -==———- outstd2

| === outstd2
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| [-————- t2pt

| |-==--- pc2kg

| | -==——- bar8dg

| | | === inichar

| | | === getcname

| | | === getref

| | | |------ setcnst

| | | |------ copy

I I | [===--- vint11l

| | |

| | |====== vint113g

| | | |—==——-- getindx

| | | |------ setcnst

| | | |-————- chkerr

| | | [-=—-—- destroy

| | | | |====== endmpi

| | | | |====== outstd2
| | | |====== cpondpe

| | |

| | | === destroy

| | | —=———- endmpi

| | |====== outstd2

| |====== rotuvm2s

| | | === getiname

| | | === getrname

| |

| | -==——- rotuvs2m

| | |====== getiname

| | | === getrname

I |

| | -==——- sparprt

| | === trndamp

| | | === getxy

| | | |-==-—- getrname

| | |

| | | === gettrn

| | | | -==———- getiname

| | | |-=———- getrname

| | | |-————- setcnst

I I | [-—=---

| | | inichar

| | | getcname

| | | getiname

| | | getunit

| | | chkerr

| | | destroy

| | | | === endmpi
| | | |-==-—- outstd2
| | | cpondpe

| | | outstd3

| | | | |====-- outstds
| | | |

| | | | === chkstd

| | | | === setOname

| | | | |====== inichar
| | | | |====-- setcnst
| I | |

| | | | === chkfile

| | | | | === destroy
| | | | |------ endmpi
| | | | |=====- outstd2
| | | | === putunit

| | |====== rij8mg

| | | |-————- getxy

| | | | |====== getrname

| | | |

| | | [-=--—- xy211

| | | | | === getiname

| | | | | === getindx

| | | | | === getrname

| | | |

| | | [-=--—- 112xy

| | | | | === getiname

| | | | | === getindx

| | | | |====== getrname

| | | |

| I I |-=———- xy2ij

| | | | === getrname

| | | |====== getindx

| | | === hint2d

| | | |-————- getiname

| | | |-————- getindx

| | | |-————- chkerr

| | |

| -=———- destroy
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| | [-==-—- endmpi
| | |====== outstd2
| |====== cpondpe
|
|-==-—- cpondht
| | === getiname
|
[-=---- outtrn
| === inichar
| === getcname
| === getiname
| === getunit
| === chkerr
| === destroy
| [-==-—- endmpi
| | === outstd2
|====== cpondpe
| === outstd3
| |-==-—- outstds
|
|====== chkstd
| === putunit
| === chkopen
[-==-—- chkerr
[-==-—- destroy
| === endmpi
| === outstd2
—————— vintobj
|-==-—- inichar
|-==-—- getcname
|-=---- getiname
| -==——- copy
[-=———- vint31ig
| === getiname
| === setcnst
inichar
getcname
getiname
getunit
chkerr
destroy
| === endmpi
| === outstd2
cpondpe
outstd3
| === outstdb
chkstd
setOname
|—————- inichar
| === setcnst
chkfile
| === destroy
|====== endmpi
[-==--- outstd2
putunit
| === getrname
| === copy
| === stretch
[-=———- getiname
[-=———- getrname
|—=——-- chkerr
| -==——- destroy
| | === endmpi
| | === outstd2
[-==-—- cpondpe
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| | | === inichar

| | | === getcname

| | |====-= vint113g

| | |====== getindx

| | |-————- setcnst

| | |-————- chkerr

| | | -==———- destroy

| | | | === endmpi

| | | |====-= outstd2
| | |-=—-—- cpondpe

| |-—----

|

|

|

| getxy

| | === getrname
|

|

| getiname
| getindx
| getrname
|

|

| | === getiname
| | === getindx
| |====== getrname
|

|

| getrname
| getindx
|

| getiname

| getindx

| chkerr

| destroy

| |====== endmpi

| |====== outstd2
| cpondpe

|

I

| getindx

| |------ setcnst

|

| adjstq

|

|

| inichar

| getcname

| getiname

| getunit

| | —————- chkerr

| |====== destroy

| | [-=--—- endmpi

| | | === outstd2
| |====== cpondpe

| |====-= outstd3

| | |-————- outstdb

| |

| | === chkstd

| |====== putunit

| |====== chkopen

| |—————- chkerr

| |-=--—- destroy

| | === endmpi

| |====== outstd2

| === outstd2

8.2.3 UOUODOUODODO radataD OO

radata

inichar
setcnst
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inichar
chkerr
destroy

cpondpe
numchar
outstd?

chkstd
castname

setcnst

inichar
getcname
getrname
outstdé

getindx

inichar
getcname
getiname
getunit
destroy

getrname

getiname
getrname

inichar
getcname
vint3ir

outstd2

| === outstd2

|-==--- outstd2

| === outstd2

outstd2

setcnst
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| | | | === getrname

| | |

| | | === gettrn

| | | |====== getiname

| | | | === getrname

| | | |-=———- setcnst

| | | |—=———- rdtrn

| | | | === inichar

| | | |====== getcname

| | | | === getiname

| | | | === getunit

| | | |====== chkerr

| | | |====== destroy

| | | | | Eeatamated endmpi
| | | | |-==-—- outstd2
| | | | === cpondpe

| | | |====== outstd3

| | | | |====-= outstds
| | | |

| | | | === chkstd

| | | | === setOname

| | | | | === inichar
| | | | | === setcnst
| | | |

| | | | === chkfile

| | | | | === destroy
| | | | |-=---- endmpi
| | | | |====== outstd2
| | | | === putunit

| | | === bes2d

| | | |====== getiname

| | |

| | | === phycood

| | |-————- getiname

| | |—=———- getrname

| | [===mm- copy

| | | -==———- stretch

| | | === getiname

| | | === getrname

| | | === chkerr

| | |====== destroy

| | | (e endmpi
| | | |-=--—- outstd2
| | | === cpondpe

| |====== intrprad

| | -- inichar

| | -- getcname

| N rij8mg

| | |-————- getxy

| | | | === getrname

| | |

| | |====== xy211

| | | | === getiname

| | | | === getindx

| | | | === getrname

| | |

| | [-=--—- 112xy

| | | | === getiname

| | | | === getindx

| | | | === getrname

| | |

| | |-————- xy2ij

| | | === getrname

| | | === getindx

| | |====== hintrad

| | | | -==———- getindx

| I |

| | | === vint133r

| | | | -==———- getindx

| | | |------ setcnst

| | |

| | |====== adjstq

| I

| | -==——- outrad

| | -————- inichar

| |====== getcname

| |====== getiname

| |====== getrname

| |====== getunit

| | —————- chkerr

| | === destroy

| | [-=--—- endmpi

| | | === outstd2

|



820000000000

191

|====== chkstd
[|-==-—- putunit
[-==-—- chkopen

|-==--- outstd2

outstdb

chkerr

|=—==—= outstd2

824 DUUOOODODO terrain OO

terrain

—————— inimpi
[--=--- utstdl

—————— iniunit

—————— rdname
| === setOname
| | === inichar
| |====== setcnst
|
| === inichar
| === chkerr
|-==--- destroy
| |====== endmpi
| | ===
[-==-—- cpondpe
| === numchar
|-==--- outstd?
| |-==-—- outstds
|
| === chkstd
|-==--- castname

------ setOtrn
| === setcnst

------ trndrv
|-==--- outstd6
| -==——- setproj
| |-————- getiname
| [-=———- getrname
|
[------ rdhigh
| | === getiname
| | === inichar
| | === getunit
| |-==--- destroy
| | | ===
| |
| | === outstd3
| | | ===
| |
| | -==——- putunit
|
[-==-—- destroy
| |====== endmpi

outstd2

| === outstd2

outstd2

getrname

getiname
getindx
getrname

getiname
getindx
getrname

getrname
getindx
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| |—————- hint2d
| | |====== getiname
| | | === getindx
| | |====== chkerr
| | | === destroy
| | | |-=--—- endmpi
| | | |====== outstd2
| | |====== cpondpe
| |
| | === outtrn
| | === inichar
| |====== getcname
| | === getiname
| |====== getunit
| | === chkerr
| | === destroy
| | | -==———- endmpi
| | |====== outstd2
| | === cpondpe
| | === outstd3
| | |—==——- outstds
| |
| |====== chkstd
| | === putunit
| | === chkopen
| |====== chkerr
| | -=———- destroy
| | === endmpi
| | === outstd2
[-==-—- endmpi
| -==——- outstd2
8.2.5 OODOODOODO surfacedOO
surface
[-==-—- inimpi
| |-==--- outstdl
|
| === iniunit
[-==-—- rdname
| | === setOname
| | | === inichar
| | | === setcnst
| |
| | === inichar
| | === chkerr
| | -==——- destroy
| | |====== endmpi
| | [-==-—- outstd2
| [-==-—- cpondpe
| [-==-—- numchar
| |-==--- outstd?
| | | === outstdb
| |
| | === castname
|
| -=———- setOsfc
| |====== setcnst
|
| ______
I R e inichar
| -- getcname
| -- getiname
| -- getinarr
| -- getrnarr
| -- outstd6
[ setproj
| | |====== getiname
| | | === getrname
| |
| [===--- rdland
| | |====== getiname
| | |=—==—= inichar
| | | === getunit
| | | === destroy
| | | | -=———- endmpi
| | | |====== outstd2
| | |====—= outstd3
| I
| |
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inichar
getunit

chkerr

getiname
getindx
chkerr
destroy

getiname
getindx
chkerr
destroy

cpondpe
outstd3

outstd2

|-==--- outstd2

getrname

getiname
getindx

getindx

getrname
getindx

|-==--- outstd2

|-==--- outstd2

| === outstd2

|-————- outstd2

chkerr

| === outstd2
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| | —————- inichar
| | === setcnst

| === inichar
| === chkerr
|-==——- destroy

| === cpondpe
| === numchar
|-==--- outstd?

| === chkstd
| === castname

I
|
|
|
I
I
I
I
| | | -==———- outstd2
I
I
I
I
I
I
I
I

outstd2
[-==--- destroy
| | === endmpi
| [------ outstd2
| -=———- outstd3
| | === outstd2
I
| -==——- currpe
| -==——- putunit

|
|
|
|
|
|
|
|
|
| |-————- getunit
|
|
|
|
|
|
|
|
|

| === outstd2
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CReSS OO0O0O0O0OO0OOOOOOOOOOOOOOO0O0O0OO0OO0OOO00
compile.conf UOOOOODOO0O0OO0O0DOO0OO0O0DOOOO user.conf U 200
oooooooooooooooooo 200000000000000000000O
U00b0o0o000ob0o0o0ddb0wser.conf 0000000000 O0O0OO0O0O0OOO
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090 CReSSOODOOOO

9.1 UOOOOO

9.1.1 000000

CReSSOO0OO0O0O0ODO FortranOOOODOOOOODOOOOODOOOODDODOOO 2000000

e JO00OUOOOOOOCReSSOOOODODOOOODOOO0OOOOOOODOOOOOOOOOODDOO
gbooooooooboooooboboooooobooboon < o0obo110boooooboobooog
gogoooooooo

e J00DDOOUOUODODOUODODOOUODODOO solwerOOO0OODOOOODOODOODOOODODOOO
ggbooooboobooboobboobboobboobooobooobbooboobboon
googbooobooobooboobooboboo

9.1.2 0O0O0OOO

& sysdep

gboogbdoobooboooboobooboobbobboboobooboobooboobo

wlngth

integer x4
gbo0ooOobOOdbOOo0ooOO0obOoboOoobOOobDOoOoboOooDObo40b0Oo0

& dmiset

oboooboboobooobOooooooobOooooobooboobobooboobboooobooboOoonn

ogooo

xpedim,ypedim

xdim,ydim

zdim

integer *x 4
000000 -,y 0000000000 0ODOO0OD0O000OD0 zxyOQOOO

integer *x 4
0000 2,y 000000000000 Arakawa COO0O0ODOOOOODODOOOO
gooooboboobooobi1ogbboobbuobuoobobobbooobboo
gdbobooobooobooobuo0obooboobobooobooobon

(xdim — 3)/ xpedim = integer

(ydim — 3)/ ypedim = integer

integer *x 4

0000 000000000000Arakawa COO0OOOOOOODOOODOOOO
JdoobOooo1o0oboooobobooooboooooooooobooooooa
UO0D0000cphopt > 2000 zdim > 120 sfcopt > 1000 zdim > 10000
goooooooog
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& expname

00000000000 00D00OO000DOOdsolver, gridata, terrain DO0000000000C0O0O0O

exprim character x 80
tododoooooooooooooosoooobooooooOoOOOO0OCcOboOg
ooooooooooboooooobooooooooooooooboooooooo
Uoobdobddlexprim.sounding.txt OO0 O0O00O000O00O0O0O0O0O0O
coooooooooocooooooooo

& project

0000ooooooooooooooooboOonDsolver, gridata, terrain 0000000000000

mpopt

nspol

tlatl,tlat?2

tlon

integer x 4

0000 z,y 0000000000 0ODODOO0ODOO0OOOO0 40000000000
gooooooog

oboooooobbooog

0oo0oooooDbooooooooooo
0oooooooooooood
gooOd0ooOOo0obOoO0obOOo000obO0o0obOooboooogobooooo
gobodbOo0oboO0obOOo0bOOoobOoobboOooboobooooo
0oooooooooooood

oW N e

integer x 4
000Do000ooooooooooo0oooooooooooooooooogg
oooo

1: DO0O0OO0OODOOoOooOoooo

-1: 0O00O0DOO0O0O0OO0ODObOOoOoon

real x 4
Od00000000o0oo0oUooo0UoooOoU0UooooUooooeoog
o000000dU000o0oooOoU0UUU0DoOoOoUUOUOoDOooOoUOUO2004dd
gdd000+lat200 000000000 0000O000O0O0O0OO0OOO0OO0O0
odobooooooooo

real * 4

0000000 0o0oooo0o0o0o0o000yoooooooooooooo
000000000 0DODO00D0OOOmpopt = 40000000000000O0DOO
odoodooeo0oobDOoO0oOoOonoooooog
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& gridset

000000000ooodooooooooooooo0ooooonnodddsolver, gridata, terrain O
oopooooooooood

dx,dy,dz

ulat,ulon

riu,rju

real * 4
0000 z,y,z0000000000000C0C0O00mMOO00ODOOdzOOOOOO
000000000000 0000O0O0sthopt = 1,200000000000000

real * 4

000o0oOooOO0O0 1000000000000 00ob0o0o0°0bbO000b0000oOoa
0000000000000 000000000000 0000000 LoDUoUoOog
riv,rju0 000000000000 0O0O0O0DOO

real * 4
O00000Ouwlat,ulon 0000000000 0O0O0OOOOOO

& gridsth

O0000000ooooooooooO0O00000000O0solver, gridata OOO0O0O0OO0O00O0O0OOOO

zsfc

zflat

sthopt

dzmin

layerl,layer2

real * 4
000000000000 00O0OmbOO0OOO0O0O0O0oomOOOOOaO

real x 4
oobOO0o0o0oO0o0Oo0o0ooo0bOOo0bO0o0OmbOOOnOg

integer x4
gbo0ooOobDOo0ooOobOOoboooOoDOobo
0: O0OO0OO0OOODbOoOooOg
1: 300000000000000
2: tanhO0OO0OO0OOOODOODO

real * 4
0000000000 0000000000 aczO0O0O0OoOooooomoooQooo
00000000000 0000004dzO0O0O0OOODODO

real * 4

ubobioooboboiddblayer1 0000000 dzmin OO OO0O0OOlayerl
U0 layer20000000 sthopt UOOOOOO0OOOODOlayer2000000
Olayer200000000000COO0O0O0COOODOCOmOO000OAO
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& terrain

00000000000 00D000dsolver, gridata 000000000 OCOO0ODO

trnopt

mnthgh

mntwx,mntwy

mntcx,mntcy

integer x 4
ooo0ooOoo0oooooDoooDo
0: ODOOOod
1. ODO0O00O0DoDOooogooo
22 J0O0O0O0OO0ODOOOOODOOOODOObOOObOOD

real x 4

trnopt = 1 0000000000000 00O0000O0000mDOOO0O0O

real x 4

trnopt = 1000000000 2,y 00000000 O0O0O0O0ODOOOOOOO0

oboooooboooooooOmdboOogon

real * 4
trnopt = 1000000000000 2,y000000000O0000mOOODOO
oooobooobooboobobboobboobD i,jobooboo0obOoobOon
xr=(1-2)xdx
y=00—-2) xdy

& flength

00000000 000DO0OO000D0OO0Osolver, gridata OO00O000«000000000D00CO

ooo

sfcast™ character * 16
00O000O00O0bOO0obOO0obOoO0obobOobooovUrTcooooooooooooa
sfcast = ’yyyy/mm/dd hh:mm’> 0000000 20000 90 220 130 0000
O0000Osfcast = ’2000/09/22 13:00° 000000000

stime real x 4
Oo00000000ooO0ooboodso000boonod sfecast00ooooon
Oo00o0o0oooooooooooooosbooon 3600.0s0000O0O0O0O0O
000 3600.0s000000O

etime real * 4

goboooboobbooboboosgbuoobibogn sfcastdonoooooog
ob0oO0o0oooob0obo0ooo0og 3600.0sd000000000O 1800.0s0O00000
ob0oO0o0Ogs400.0sO000000
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& gpvpram

O000000ooooooooo00oooDoooo0oO00oOooDoObOOogddsolver, gridata 000
gogb«000000000000404gno

*

gpvvar character x 80
gooooO0ooooOooooOoOoDoOoOoooobOOoOooooOooDbooOosoDoO
goooOorood0oDOOoO0bOoO00OooOU0DoOOo0oOOoO0oOboOoOoOooooDOg
goooooofdooO0ooooooooooooooOoooogooOooooo
o0d000000000C00CCO0O0000DODOODODOOOOODOOOOO
goooooooooooooooobobooooboOOobOOoOoOObObOOo0ogoooo
goooooo00oo0@ogooooogooooogoooooooooooag
Uboo0O00b00d0gpvvar = ’ooxoxxx’ 0O OO

oo ODOOODODOOOOO
x: O0O00O0DOOOO0ODOO

gpvitv* real x 4
goooOOo0oO00oooOOo0ooooOoOo0o0oDbDOOoOooooboOoOooDoOsOoooon

nggopt™* integer x 4
goooooOooooOo0oobOo0oOoOoDObo0ooooDoobooooon

0: ODOO0OOOoOOoOoOoDbooooo
1. JO0O000O000oooogoooo

nggvar character x 80
go0ooOo0ooooOo0o0ooobooooobsooooooOOooO 11obooooobooo
gooo0oo0oo0oooO0poooU0oOOo0OooOoOooUDbDoUoOoboOoOooooooOg
gooo0oo0odooo0ooo@oooooooooooooooboooag
o0ooooooooooooooboooooobooboooooboooDOoObObOoOoO
O0OD00O0Onggvar = ’oooccoxxxxxx’ U0 OOO0OOODOO0ODOO0ODOOODOOO
O00gpvwwvar OO0 O0OODOOOOOOOOO

oo ODOOOODOOOODOOOO
xx DO000OO0OO0OOO0OOOOO0DOO

nggcoe real x 4
gooooOoOooDooOoOooDbooooooDoo

nggdlt real x 4
o000ooOoO000Oo0o00ooOoU0O0oDoOoO00DOsogdobobDat»dOOOOd
goooOoOoDoOoOO0O0qap0O0O000DOOOODO

nggend real x 4

gbooboboboboboooobobobobobooobooboosbbooo
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exbopt*

exbvar

exbcoe

corspn”®

lspopt®

lspvar

1spcoe

1lspspn

vspopt™

vspvar

integer x 4
00o0oooooooooooooooon
0: U0O0O0O0OODOODOOObOObDOObOOoDbOobOoo
gbo0o0oOooOoboooOooooon
2: 0J0000OO0DOO0O0OOO0ODO00O00OO0DOoODODoDOoDOoOOodg
11: 1000000000000000000O0
12: 2000000000000000OO00ODO

character * 80
00000000000000000000000000OOnggvar00 00000

real x 4
O0oooogoooooooooo

integer x 4
00o0ooooooooooooooooooon

integer x 4
goo00ooOOoo0o0obO0obOO0obOoooOoboooboooo
0: ODDOOOoDOoOoDbOon
1. DO00000O0DOO0O0oOoooooo
22 0J0O0OO0O0OODOODOODOObOObDOO

character x 80

0000000000000 000000000000000000Onggvar00
D0dd00ooo00oooo0o0gUoudone,xOOO— 0000000 OOOO
odooooooooooon

real x 4
dodoOooOoOoO0o0o0oooooooooooa

integer x 4
oooooooooooboood

integer x 4
00o00ooooo0DoooDoooooooooon
0: OOO0OOOODOODO
1: DO0O0OO0OODOOoOooOoooo
2. 0J00O00DO0DOoOOoOoDOoOooOooo

character * 80
OO000D0OOo0o000D0O0000DOO0000DO000000DC0Onggvar0d
ooooo
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vspcoe real x 4
goooooOoOoOoOoOoOoOoODOODOODODODOOO

zsplow real x 4
go0oOooO00oooOoOoOooooOoOoDoombooon

& boundry

000000000000 000O0solver, gridata 000000«x000000C0O00O0DOCOOOO

wbc*,ebc*, integer * 4
sbc*,nbc* 0do0DooooooooOoOobOo0obOOoobOooooooooo
1: doOooooood
2. DOOODOOOODOOo0O
3: DOoOoDOOoOobDOoon
4. 0000ODOO0OODOODOODOODOOODOOOOOODOOoOn
5: DO000D0O0D0O0O0DO0O0DO0O0O00DO0OO0DoOoOO0oOoooDOon
6: DO0D0O0O0OO0O0DODODODOOODODODOO0OOODOODOOoOOO
7. DOODOOODOOODOOODOOOOODOOOn
bbc,tbc integer x 4
000000000 0O0O0O0O0O0DbO0ODOODOOO0OOO4mpopt = 10000O0O
O bbc =2, tbc = 20000000
2. DOOODOOOODOOo0O
3: DOooOoooooooo
1lbccoe real * 4
JooooooooooooDoonooonooooamm
& radpram

OO0000o0O0o0000oOo000oDOOoo00OoDOo0O00bOODO0oO0O0DOOOOOsolver, radata O
goboo«000b0o00booboobon

radvar*® character x 80
00o000o0oU0ooDOo0ooooU0oOoDO0DO0ooooooOooDOoDOoos8on
O000000040000000000000000000000O0O0O0O0O0O00OO0
pddooodoooooodooobooobooooboboooooboooooa
000000000000 00o0000d000U00O00dUO0Oradvar = ooxx’
Jdd0o0oodUooooUooooooUoooooooooooo

o UOOOOUOOOOO
x: UO0OO00OO0O0O0O0DO
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raditv”™

ngropt*

ngrvar

ngrcoe

ngrdlt

ngrstr

ngrend

ngraff

real x 4
oo oooooooooooooooosobobo o o

integer x 4
00o00oooo0oooooDoooooDoooooooDooooag
0: DO00ODOO0ODbOoOooOoooooo
1: DO0O0OD0OO0O0O0DO0O00O radate O0ODOOODOOOODOODOODO
2. 0J00000ODOO0O0O0O0ODOO0O0O0DOOO0ODODoOoDO

character * 80
ocoooooooODODOODOODODO8&OODOODOOODO eDOODOOOODODODOO
oo00ooooooooooooooooooooOooo0oooo0ggoogogoog
oO00o0ooOoOo0o00oooOo0oooooOoooUooooboOooooooOoooooo
ngrvar = ’ooxooo’ DU 0O0radvar 00O O0O0OO0OOODOOOOONO

oo O0DODOOOOODOOOODOOO

xx 00000O0OO0OO00ODOOOOODo

real x 4
doodOooOoOobOoOO0o0ooOooobooooooa

real x 4
00000000 00bO00b00b00b0000so0b0o0atb0OO0ODOOO
000000000 0dtb0000O0OO0OOOOO

real x 4
0000000O000O0ODO00o0oODbOO00o0bOo0o00bOobOOo0ooOoboOoshoooa

real x 4
00000bO0bO0bO00O0000bOO0bO0obO0obOO0oO0o0OO0O0O0bOOOsOonoooa

real x 4
goo0ooooooooooooooooooooooooooogoooooooo
oooooosoboooa

& sfcphys

0000000000000 00000D0DOsolver, surface OO0O0O00O0x00000000O0DODO

ooo

sfcopt

integer x 4
ooooooooooooog
0: OO0OOOODbOoooOd
1: ODO00O0OO0ODOOOOod
2. 0J0000O0ODOO0ODOOO0ODO0DOO00O0OO0DOO0ODOOOOODOOn
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levpbl

levgrd

dzgrd

ctgr

prvres

sfcdat™

cbeta

calbe

czOm

csst

integer x 4
00000000ooooo0o0o0nonD dz00001 < levpbl < zdim - 2000
gpbooogo

integer x 4
goooooooooooooog

real x 4
goobbooobobboooobboobbd0bmbdO0Onlevgrdxdzgrd U0
goboooo0oooooooOobOoobOooobooon

real x 4
goooooooobooooooooooooooooooooooooooooo
goboooooookKOooOoooo

character * 80
Jooo00o00ooooooooooooooboooooooooooooooooon
oooDoooooooooan

character x 80
pgoodooooobooodobobooooooouooosoonoooog 20
Jd0dd0ooU00od0oooUoooU0ooUdUooUoUooUooUDoOooog
0000000000000 00000000000Osfedat = ox> OOOOO
goodooooooooooouoboooooon

oo OD0OUOUO0ODOOUOUOOODOOOOOO

x: OD0000O0OO00O0O0d

real x 4
00000o0o0oo0oooo0o0o0o0o0oo0ooo0ooooooooobOoobOobOoDba
00O0O0o00ooo0o0oOo0o0bO0o0bO0o0bOo0ooOoooOoOooOoOoOoDLOo0oDOon

real x 4
o000oo0o0o0o0o00o0o00o0ooDO0bObO0obOO0obO0obOobOOoooOooooOoooooDa
oooDoooooooooan

real x 4
J0bO0o0DbOo0O0o0oOo0o0ooOoO0oooO0Oo0OO0bOO0o0bO0o0DbO00DmbOOooOoa
o00oooo0oooooooOoboobooonoo

real * 4

00000000 bO0o0oO0O0oO0o0obObOO0o0o0ooOobOOooo0oOobOOo0oooOoKOoOooOo
Jgo0ooo0o00o0O0o00ooo0o0bO00o0bO0o0oooLOUoUUUoobOooooDooOog
ooooooo
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& initype

000000000000 0DO0O000DO0OsolverO0O00O0OOOOO

iniopt

snddim

sndhed

sndtyp

zsnd0, psndO

masopt

alphal,alpha2

integer x 4

oooooOooogoboobog
1: DO0O0O0O0OO0ODOO0OOODObObOObDOoDbo
2. 0J0000DODODOOODoDOoDOoOoOoOoon
3: 300D00000000ooobOoobOon

integer x 4
iniopt = 1 0000000D00DOO0OOOO0OOOOOODOOODOOD

integer x 4
iniopt = 1000000000 OO0OOODOOODOOOODOOOODOOOODOD
ooooooooooooobooood

character x 80

iniopt = 1 0000000000000 00DODOOOOO0OOODOOOOOOO
do00doo0ooDOooDOooDOoooooooosoooooooog 30000
ooooo

ppk: 0100000Pa00200000KO05000000000kgke !0
zpk: |:|1|:||:||:||:||:|m|:||:|2|:||:||:||:||:|K|:||:|5|:||:||:||:||:||:||:||:||:|kgkg_1|:|
ptk: |:|1|:||:||:||:||:|Pa|:||:|QDDDDDKDD5|:||:||:||:||:||:||:||:||:|kgkg_1|:|
ztk: 0100000m0O0200000K0O05000000000kgkg™'0
ppp: 0 100000Pa00 200000K0O0O 50000000 %0
zpp: 0 100000m0O0200000K0O00000000%0
ptp: 0 100000Pald0 200000KOO 50000000 %0O
ztp: 0 100000mO0O200000K0O0O0000000%0O
real * 4

O00o00oOo0oO0ooOoOo0o00ooooOooooDoOoo0oOodm
OPa0O00O0OOsndtyp(1:1) = ’p> 0000 2zsnd0 O Osndtyp(1:1) = ’z> 000
Opsnd0O0DOOOCOOO

integer x 4

oooooooooooboood
0: DO0ODOO0ODOo0oOoOoooOoooooDo
1. DO000O0D0O0DOOoO0oOooDOooooon

real x 4
masopt = 10000000000 00DO0OCOO0OO0OOCOO0OODOOOOOOOOO
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& gridmove

OO00000O0000O0O000D0O0O000DDOOsolver000ooooonQ

movopt

umove,vmove

integer x 4
0000000000 trnopt = 0, iniopt = 1, exbopt = 00 ODOOOODOO
oooo

0: DbOOoobooooo

1. JOoOoooooo

real * 4
0000000000000 000000000000000ms™'00000

& ptinicon

000000000000 0000O0000D0O000D0O0solver OO0 O0OODODOO

ptOopt

ptOnum

ptp0

ptOrx,ptOry,
ptOrz

ptOcx,ptOcy,
ptOcz

ptOds

integer x 4

000000000 0O00DOO0O00DbDOO0OODOdO4iniopt = 100000O000O0OO
oooooooogo

00000o0o0oD 0000000000

0000000 yO0DODODOOOOOOd

go0o00ooOoooOoboOo «s0000D000
gooooOoDooOobogoybOOoOoboonog

00oooooooogo 20000000000

a bk wny o

integer *x 4
ptOoopt = 1000 20000000000000O0C0O0OO

real x 4
00O0o0o0O00ooOoooOooooooKOoOooOooo

real x 4
0000000000000000000000000Opt0opt = 50000 20
o0oooo0ooooooo00OmbOOOooOO

real x 4
0000000000000000ooo0000d «,y,20000ptoopt =50
000 000000000000000mOOOOO

real x 4
ptoopt = 1000 2000000000000 0OOOOOOOOOMOOOOO
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& integrat

0000000000000 Asselin0 000000000 DODOO0OO0OOOOOOODOSOver 00000

good

dtbig,dtsml

gwmopt

impopt

weicoe

filcoe

real x 4

000000000000 DbOO00b0000bOo0o0b0bO000bO0o0ooDooOoooOon
00000000 0O0Oguwmopt = 1 0000000000000 desml OOODOO
O000000sO00000CFLODO00O00O0OD0O000oo0oooooo

integer x 4
00o00ooooo0DoooDoooooooooon
0: DO0ODO0O0DOO0O000ODOo0OoDOoOoDbOOoOobOoOoDbDOon
1: DO000O0O0OO0ODOO0ODO0ObOOoOoboOobOobooobooo

integer x 4
00OO000DO00O0DOO00O0DbO0ODO0ODbODO0ODbDO0ODO0On impopt = 00000
impopt = 1 0000
0: DO0ODOO0ODOo0oOoOoooOoooooDo
1. 000000000 0D00000o0O0DOOooooogon
22 JO00O0OO0ODOOOOO0OOO0O0ODOOODOO0ODOObObOOObDOoOn
3: JO00OO0O0O0O0OO0OOOoOOobDOoOobDOoDobooog

real x 4
O0o00oo0oooooooooooboooooooooooooooooooa
00000000 0b0b0ODbO000 ArO000000 70 1-weicoeOOO 7+ AT 0O
weicoe OO OOOOOOO

real x 4
Asselin 00 000000OOOOOOOOOO

& advction

0000000000000 00O000DO0OO0O0Osolverd00n00OOO00nO

ad4opt

integer x 4
00000000 00o0oo00oo00Dooooo0ooooooooooogg
ooooooooooooDo

0: 20000000000OCOCOODODO

1: 4000000000000D00000d
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& smoother

0000000000000 0DOO0O0O0DOsolver OOOOOODOOO

smtopt

smndch

smndcv

integer x 4
gbo0ooOobDOoO0ooOO0oOO0bOoU0oOo0bDOobOoobOOobObOboOoDbDOoDbo
0: O0O0O0OC0O0ODOOODOODOODbO
1. 20000000000000000
2: 40000000000000DO0O0O

real * 4
goobooobooobooobuoobobobooubooobuobobobboo
goodobooboooooobobo

20000: smndch/dtb< 1/8

40000: smndch/dtb~ 1/1000

real x 4
gooooooooooooobdooooooDoooLD oo oOoOoOooOooa
goodoooodooobooouobobooobooood

20000: smndcv/dtb< 1/8

40000: smndcv/dtb~ 1/1000

& mapfcter

000000000000 00D00O000D0O000DOOsolverD00O0DOOOOO

mfcopt integer x 4
gooooOoO0oooooobooooDoo
0: ODO0OUO0ODOOoO0ODOOoOoOoooo
1. JO0O000oO00oooooooood
& coriolis

0000000000000 0DOO0O0O0DOsolver OOOOOODOOO

coropt

integer x 4
gbo0ooOOobOOdbOOoO0oO0obOo0o0oO0bOOobOoOobOOobDOoboobooo
0: DOOODOOOoOooDg
1. DO000000D0OO00DO0DO0oDO
2. 00O0O0OOCOOOODOODOODO
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& earthcrv

0000000000000 00O0O00D0OO0O0Osolver0000O0oO0gon

coropt integer x 4
oooooooooobooobooobooog
0: ODOOO0O0OOOOOOoDooOoO
1. OO00DOOOoOoOoobooooono
& buoyancy

Ob0o0o0OO0D00b0O0obo0obO0oOboOdDselver OO0 OOOODO

buyopt integer x 4
oooooooooooo
0: O0DO0OO0OOO0ODOO
1. DO000OO0OO0OO
& diabatic

00000000000 00b00O0O0O0solver00000O0O0O0ODO

diaopt integer x 4
oooooooooooo
0: O0DO0OO0OOO0ODOO
1. 00000000
& ddamping

0000000000000 00O000DO0OO0O0Osolverd00n00OOO000O

divopt

divndc

integer x 4
00o00D00ooooo0oDooooooooooooooooooDoooooooag
0: DO00DOO0ODbOOoOogooo
1: ODO00O0OODOObOOogoOoo

real *x 4

000000000000 DOdivede = 0.060000000000
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& turbulen

0000000000000 0D0O0O000DO000DO00O0O0solver 0000 OOODOO

tubopt integer x 4
gooooooooooooo
0: DOOOOOOOoOoOo
1. JO0O000O000ooooooo
2: 15000000000000D00

isoopt integer x 4
go0ooooOoopoooooopooooo
1. JO0O00o0oO00oooooooooodg
22 OD0OO0O0O0ODOOOOO0ODOOOOOOOOb

prnum real x 4
00000000000 OgPr=v,/vgdtubopt = 2000000000000
ooooooo

csnum real x 4

tubopt = 10000000000 O0O00O0O0OOCODO

& cloudphy

0000000000000 0D00O000DOsolver000O0O0DODODOO

cphopt integer x 4
gooboooOooooooooo

0 ODOoooOoooooooad
1: 00000000000 DO0o0oDoOoooOoooaon
2. DO0O0OO0OO0ODOOO0ODOODOOOOODOOOoDoOd
3: 2000000000000000DOO0DOODODOOOOOOOODOOO0
good
numnc real * 4

cphopt = 2000 300000000000000000000O0O0O00m™300
ggo
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& outfomat

000000000000 0DO0O000DO000ooOo00DoODOsolverb0oooooonQ

dmpfmt

dmpcmp

dmpitv

resitv

mxnitv

integer x 4
gooooOobO0O0o0O0obOO0bOo0obOdboooobooboooobooo
1: DO0O0OO0O0OO0ODOOOoOoogooboo
2. J00O00DO0DOOOoOOoDOOOoOoOoOoOooog

integer x 4
000000000000 00000b00000O0dmpemp = 100000000003
000000000000000000000000000000000 -1.0x10%°0
ooooooo

10 0000000 zx00¢0O00O0

20 dzODOOOOODOOOODODOODOO

30 00DOO00DO0oooooDoooooboobooooooooooog

real * 4

0000000 0oooooooDdoodoooooooosogoooonooooon
000000000000 000 stime = 0.e00000D000DDOODOOOO
00000000 300.0s00000000450.0s00000000000O00O0O00O
00 600.0sO0000

real x 4
000000000000 000000000000000s0000OdmpitvO0
doo00o0Oo00bO0o0bO0o0b0o0O0o0oooOoooOoOobOOo0oDbDOoo0oono

real x 4
0000O00O00O0bOO00O0o0O0obO0obO00OO0o0oo0oOooooOOobOOooOOooOoooa
O00sO00000dmpitv,resitv 00 0000000000000 OOOOOOOO
goooooooooo

& project_grd

0000000000000 b0O0O00DO00000Ogrideta 000000000 O0OODOO

mpopt_grd

integer x 4
oooobooobooboobuobobOobbosuobooboobobooboon
goooooooooooooago
0oo0oooooooooooooooDoooo
gbo000ooO0oboOO0ooOOobOobooOobOobooboOooboooon
gbo000o0O0bO0o0obO0obOOobOooboOoDbOoDbo
00oo000oooooooooooooooooooo

W N o
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nspol_grd integer x 4
oo0oooooooooooooooo0oooooooooooooooogogooag
gooooo

1. JO0000000DOD0O00b00O00Oo
-1: JO000OO0O0O0oooooOooooodg

tlatl_grd, real x 4

tlat2_grd goooooOoOoOooooOoOooOoOodooDpOoeOo0ooDOooooooboDooDoOooo
oooooooo0ooooooooooOob0o0ooo20000000000 t1lat2_grd
goooooOooooOoOoobooooobOooooooboOooooboooo

tlon_grd real x 4
0000000000000 000000000° 0000000000000 000

& gridset_grd

OO0000O0O0000O0o0U0oOOo0o00oooO000ooO0o00oDooO00O0DOO0O00DOggridata 000
gbobooooooboo

xdim_grd, integer x 4
ydim_grd, 00000000 z,y,:000000000000000000O0O0O000O0O0O0OO
zdim_grd O00000D0000DbO00O0ODrefsfc = 10000000DO0OOOODOOO

gboobooboooooooboboobooboooo sponooobooooobobo
Ub00000O0refsfcO0000O00O0O0O0O0O0O0O0ODOOOOODOOOODOOO

ooooood
dx_grd, real x 4
dy_grd 00000000 2,y000000000D0ODO000O0DO00C UOmpopt_grd =000

goboc°oboooboobomdoboooooboooooboboooooooooo
gobobooobooboobooboobooooboobooobo

ulat_grd, real x 4

ulon_grd obooooooooobo 1gboobobooooboooboobeoobooono
oo0oooooooooooooooooooooooooooooooogoooag
000000 riv_grd,rju_grdd000000D0CO0O0ODOOOOODOOOO

riu_grd, real x 4
rju_grd Ub0000 uwlat_grd,ulon_grd OO0 00000000000 O0O0COOOOO
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& how2intp_grd

000000000000 00O00o00O00o0oO0obOoOO0DOo0OnOdgridate, 00000000 O0OO
goo

biiopt_grd integer x 4
ocoooooooooooooobooCooboo0o0ogooooobooDboboboooo
obobooooobooooboooooooooboo 3sobobooooooboooooo
o000 100o0o0o0ogoooooooooooobooooooooooo

0: 1000000000
1. 20000000000

& datacf_grd

gooooooOo0oOo0ooD30000ooo0o0o0oooooobo0o0oooooDbooOogg gridata O
oooooooooogo

datype_grd character % 80
oooooooooooooOoo0oo0o0oooooooooooooooooooo
oboooooobobobooooooobobobooooosooooooooo
2000000000

tk: OO000OD0100000KIDOO1000000000kgkeg 10
pk: 000DD100000KMOO1000000000kgkg !0
tp: UO0O0OO0100000KmMOO10000000%0O
pp: 00000 100000KMOO10000000%0O

refsfc integer x 4
gobo0oboO0oobOOoO0booobOoOobOo0oobDoooobbooooooogo
000000000 oooooodoo00ooooo0oooooooooooog
000doDooooooooooodooooooooooooooooooogg
00000000 DO0O0000O0DO0bO0O0O0O0O0DO0OD0O0OO rdobj.£0000
oooOooOOobooooooobo

0: DO00DO0O0DbOo0o0OoooOooooboooDo
1: DO00O0O0O0OO0ODOO0O0OOODObObOODbDOoDbo

& project_rad

oo00o00O000DOOO000DOO000DO000b0000O0radate 0O0OO0O00DOOOOODODO

mpopt_rad integer x 4
obooooobooooobOoboooobooooso0ob0oboooboobooon
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nspol_rad

tlatl_rad,
tlat2_rad

tlon_rad

0: DOO0O0OOOoOoOoboOobooo

1. DO000000DOOo0DoOooOooooooogo

2. J0O0O0O0O0OOODOOO0OOODOO0OOODOODObOOODODbDO

3: J0OO00O0O0OOO0bOO0OOOobDOoOooOobOoboooon

4: J0000DO0ODODODOODOOOOOOOd
integer *x 4

gboobogooobobobobobobobbobobobobobobobobo
goobooood
1. OO00OO00O0O0OO0bOOoOooooon
-1: 0O0O0O00OO0O0O0OOobOO0oOoooan

real x 4
00000O00b000000o0ooOoooooooe0b00obooboOOobOoOoDOoO
0000000000000 000000000020000000000 tlat2_rad
O000ooooooooogooooooooooooooooooooooo

real * 4
Jd00OoOO000bO00o0bOo0o0o0b0oOOooooe000o0oOobOOoOobobOOooOooon

& gridset_rad

O0000oooooooooooo0o0oooooooDooo0oooooobooDobboO00dOradate OO
gobooooooooon

xdim_rad,
ydim_rad,

zdim_rad

dx_rad,

dy_rad

ulat_rad,

ulon_rad

riu_rad,

rju_rad

integer x4
0bo0ooOoDoOoon z,y,z 000000000000

real x 4

0000000000 »,y000000000000000O0OQOmpopt_rad =0
Jdddde udiooo00d0mb0000d0U0U0UOooooOoOoOoOoOOoog
goodobooodobobououoooouoooooobobouooooo

real * 4

00000000 O0ODOO00b0bO0 1000000000000 000o00e0oOoQon
0000000 b0o0ooO00b0O00000ooLOU0o0bO0ooULOUoOoUobOoooDoDOog
0000000 riv_rad,rju_radd000000000O0O0OC0OOOOOCOOO

real x 4
000000 vlat_rad,ulon_rad OO0 0O 0O000OO00OO0OOOOOOOOOOO
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& datacf_rad

00000o000oo00O0oDoo000DO0o00DODO0000O00000 redete 000000000

good

datype_rad

radcoe,radpwr

character x 80
0000000 DOO0000O00000000DO0000obOOo0oDoDOOoO00DOoaso
00000000 22000000000

z. 00000OO0OD0O0OOOdBZeDDOODOO

k: 00000D0O0O0Okgkg™'0ODOODOOO

real x 4

Dl:ll]l:ll]l]l:lEl|:|ElDDDdBZeDDDDDDDkgkg_lElDDD|:||:||:||:||:||:||:||:|
0000000000000 000000 solver D000 DOOOOOOOODOOO
0000O00O00O0bO00bO0obO0obOO0obO0o0ooo0oooO0oOooOoOooooOoDbOoonoa

Okgm200000000

& project_trn

gobobooobooboobooboobobOdterresn DODODODODOOODOODOOO

mpopt_trn

nspol_trn

tlatl_trn,
tlat2_trn

tlon_trn

integer x 4
ooooboooboobooboboboobosbooboobooboobo

0: O0OO0O0OD0OODOODbboOOobogobOono

1: DO000O00O0DOO00DoOooOoOoooobooog

2. 0J0000O0ODOO0ODOOO0ODO0DOO00O0OO0DOO0ODOOOOODOOn

3: J00OO0O0O0OOO0ObOOoOOobDOOobOOoDbOoDbo

4: J0O0ODOOCOOOOOOOOOODOODOODODbDO
integer x 4

oobooooooooooboboooooboooboooooooooooboOoon
oooo

1. DO000O00OO0obOOoooooooboo

-1: O0O000000O0O00O0oOooooao

real x 4
go0oo0oooooooooooooooooe bbb obooooog
000000000000 000000000b00020000000000 tlat2_trn
0o000O0Oo0O0bO0o0bO0o0b0o0Oo0o0oooOoooOoOobOOo0bOOoOoDbOoo0ooa

real x 4
000000000000b00bO0bO0o0oooDe000oobObOOobooooooooa
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& gridset_trn

gboboboboobobobooobobobuobboobobooboboobdterraie DO ODOODO
gobooooon

xdim_trn, integer x 4

ydim_trn, 000000 z,y0000OO0ODOOOO

dx_trn, real x 4

dy_trn 000000 2,y 000000000 0ODO0O0OCOODOOOmpopt_trn = 00000

geobo0oO000Oo0oOmOODOO

ulat_trn, real x 4

ulon_trn 0000000000 10000000 bDooooooooeobooooan
0o0do0oo000ooDO0DOO0o0DUOoU0oU0o0oOoDOoDoDOooDOoooooOooOo
00000 riu_trn,rjuten000000000O0OCO0ODODOCOOODOO

riu_trn, real *x 4
rju_trn 000000 wlat_trn,ulon_trn OO0 00000000000 O0O0COOOOO

& how2intp_trn

gboogbooboobobboobboobooboobodgbdterrasn, DOO0DO0ODOO0OOODOOO

biiopt_trn integer x 4
goooooOooooooobooooobobooooo
0: 1000000000
1. 20000000000

& project_Ind

OO0000O0O000DO0O000DooO0o0o0DoO000DOsurface 00000 O0OOOOOOODO

mpopt_1nd integer x 4
ubooooboboooooboooooboobsb00b0ooo0oooonboonn
oO00ooooOooooogooooo
ooooooOooooooooooooooodg
ooooooOoooobooooobooOooboobooooboooOoo
ocoooooOooooooobobooooooOooo
gcoooooOooooooobobooooooooo

NN o



9.1 000000 217

nspol_1nd

tlatl_1nd,
tlat2_1lnd

tlon_1nd

integer x 4
000000ooo0oooooooooDoooooooooooooooooDooog
ooogooo

1: DO0O0OO0O0OO0ODOOOoOoogooboo

-1: 0O00000O00OO0O0oOoooogo

real x 4

000000000000 0b00ooo0oooe D000 bOUobOUooboobOoonog
000000000000 0000000000020000000000t1lat2_1nd
doddOoO0OODOO000000oooobOoo0o0o0ooOoooboobooOoOOooooooo

real x 4
Og0o0o0d0o0oooooo0ooooooooeobooooobooboooooog

& gridset_Ind

g000poOooO0o00oDooO000DOO000OoDOoO0000oDDOoDOoO0O000O0surface 000
ooooooooooo

xdim_1lnd, integer x 4

ydim_1nd, 00000000 z,y0OOO0DOOODODOOODO

dx_1nd, real x 4

dy_1nd 00000000 z,yOOOOOODOOOODOOOODOOmpopt_1nd = 000
Jdo00°@Mmob000000o0omOOoOonon

ulat_1nd, real x 4

ulon_1nd JoddoooOoO000doD 10b0bO0bOoO00dobooDoDoOo0ooeooooOon
0000000000000 o00oooo0ooo0nooooooooooon
000000 rivu_1nd,rjulnd00000000O0COOODOCOO0ODOOO

riu_1lnd, real x 4

rju_lnd 000000 ulat_1nd,ulon_lnd D0 0000000000 DODOOOOOOO0O

& landuse

00000o0oO00pDoOod surface O0O00OO0O0ODOOOOOO

linopt

integer x 4

o0oooOOoooOooOOoboobogooooon
0: DO00ODOO0O0DO0O000ODOo0OooDoOobOOoOobOoOoDOon
1: 0DO000000D0OO00oOO0DO0O0ooOooDOooo
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categ

usland(1:100)

usbeta(1:100)

usalbe(1:100)

uszO0m(1:100)

integer x 4
JoDoDo0oooooobooobooooowooboobooogoo

integer *x 4
000000 categ OO OOODOOOODOOOOODOOOODOOOODODOO
00D00o0obD-10000o0040000B0900000000O00O0DOO0O

real x 4
wsland D0 00000 000O00O0O0O0OOO0OO0O

real * 4
usland OO0 OO0 00000 O0O0OO0OOOOOO

real * 4
usland 00000000 OCODOOO0O0O0OOOOOmOODOOO

& project_sst

OO000DO000DO0O00000O000b0oO000DO0O0surfaceJ0000O0O0DOOOOODOO

mpopt_sst

nspol_sst

tlatl_sst,
tlat2_sst

tlon_sst

integer x4
gdbobobooboboobobooboobooboosbboobOoOoboobooon

0: O0OO0OO0O0OOOobOoooooono

1. DO000000DOOo0DoOooOooDoooooooon

2. 00000000 DOO0O0ODODO0O00ODOO0ODOO0OOO0DODOO

3: J0OO00O0O0OOO0bOO0OobOOobDOoOooOoboOoboooo

4: 0J0O0O0OODOOOODOODOODObDOOboODO
integer x4
gooooboOOoobooOO0OoooOOoobOobOOoOobOOoOo0bOOoOoUobooOooobooo
gopboboogd

1. Jobooboooboobooobon
-1: DO0O00OO0O0bOOo0obooboooo

real * 4
0000000o00oob0ooooooooooeo00DbbO0obOU0oooobOoboOooo
0000000000000 000000000b020000000000 tlat2_sst
0000o0ooOoO0Oo0O000000obOobOo0OoO000ooooooooooon

real x 4
J000o0o0o0o0bOO0bOO0bOobOOoooooooe0b00bObObOOooooooDbOona
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& gridset_sst

g000poOooO0o000oDooO000DOOO0O00O0oDOo0000oDoODoODOO0OO0000O0surface 00O
googoboooobooood

xdim_sst, integer x 4

ydim_sst, 000000000 -,y OO0D0OO0O0DOODOOODOO

dx_sst, real x 4

dy_sst 000000000 2,y00000D0O0O0OO00ODOOO0OD0ODOmpopt_sst =00
Jodd°@oObD0000oo0DoOmOcononOon

ulat_sst, real x 4

ulon_sst Jd0D0000O0dboOodooD 1bo000bo0o0boodoDoooooeoonooono
Jd0D0O0d0dbO000bO00oDoodoooodoDbOOodbDoOooooOooooaon
OO00000 riu_sst,rju_sst000000000COOODOOCOO0ODOOO

riu_sst, real x 4

rju_sst 00000 ulat_sst,ulon_sst 0000000000000 OO0O00O0O00OOC

& united

goboboooboobogwnite DOODOODODOOODOO

fltype

flsize

flitv

delopt

chracter * 80
gdob0ooooooooouoooogouuouoobooo3ouoooouon
dmp: 000000000 1000000
geo: 000000000 1000000

integer x 4

0000000000000 0000DO0O00DOO000DOdmpopt = 200000
00000000 outdmp2d.f 0 outdmp3d. £ 0000000000 OOOOOOO
00o000oo00oooooooooo0odooooooooooooooog

real x 4
000000000000 000O00000D00O0000f1itvy # dmpitvO 00
O0stime, etime 0000000000 0O0O0OOODOO

integer x 4
00o0000o0oo0ooooooboo0oooooooooooooooooo
0: DO00ODOOOobOoOoogooo
1: ODO00O0OODOObOOogoOoo
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9.2 UUOOUOOOUOUOObOOObDOODO

9.2.1

gobooogdgon

CReSSOO000D0ODOOOOO0OO0OODDOODOOOOO0YIO00O0O00O0OOODDOOOOOOO9.2
ggboooobooobooboboooobobooboobooboobobboboobooboob
gbooooboobooboooboooooooobooobo

gboogoloboob2iboboobooboobuooboobobooboo

exrprim
TTXTTX

Yyyyy

gogbogbooobooboobooboobobooboobooboobooboobo
gboobooobooboboboboboooboobob 1200.0 s 00 zzzeze = 0012000
gboooobooboooboobobooooobooboooobooooobooDn

oooooooo

Q
» o
TR
&

|

| booooooo

ooooooo
user.conf

3000000oood
exprim .grd>o000c .bin
exprim .grd.check.txt

>

ooooooooo
exprim .geography .txt
exprim.geography .bin

oooooooooo

exprim .resxoo .bin
exprim .res.check.txt

ooopoooooooon
ooooooo
exprim .terrain.damp.bin
exprim .terrain.damp.check.txt

-

ooooooooo
exprim.dmp 000 .txt

exprim .dmp xooxx .bin

oooood

L

A 4

A 4

terrain

ooooooo
user.conf

0Doooooo
ooooooo solver < user.conf
%rimllafly

exprim terrain.check txt <—|

\ oooooooooooo
4 A ) .
exprim .sounding.txt

A 4

N
v w A oooooooooo
uooooooo / ooooooooo
N surface oooooooo C exprim.rad 000 .bin
exprim surfacebin exprim .rad.check.txt
T exprim .surface.check txt
— ;
" 0oooooo
user.conf ooooooo
0oooooooo radata user.conf
Ll
\—/

0 9.1.CReSSO000000000O0O0O0O0OOOO
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oooooooo N
~——

opooooo
user.conf
pooopooooo

m (| 1
ooooooo w unite
user.conf SD_DDDEDDD]DD_ N ——
exprim .grd000c .peyyyy .bin w¢
exprim .grd.check.txt Uoooooooo
., exprim .dmp x0000 . united.bin
grideta S
oooooooo )
A —
oooopooooo
pooooooooooo — exprim .geography .peyyyy_b‘(t
ooooooo exprim .geography .peyyyy .bin
exprim terrain.damp.pe yyyy.bin oooooooooo
exprim terrain.damp.check.txt exprim .resxooox peyyyy bin ——
exprim .res.check.txt v
A e
oooopooooo
exprim .dmp X000 .peyyyy .txt
A 4 prim.dmp 000 .peyyyy .bin
— > -
N . 0ooooogo
terrain ooooooo solver < user.conf
exprim .terrain.pe yyyy.bin
exprim .terrain.check.txt »

ooooooo 'y i oooooooooooo
user.conf L exprim .sounding.txt

v 0000000000
0ooooooo \_/

surface 0ooooooo oooooooog "~

exprim .surface.pe yyyy .bin
ooooooo
user.conf
gooooooooo

exprim surface.check.txt
ooooooo
radata user.conf
N~

0 9.2. CReSSOOOOOOODOOOODOOOOOO

M

exprim .radoo;x .peyyyy .bin
exprim .rad.check.txt

L

Il

9.22 DOUOOO0OO0OOOOOO

gboooooslooooo92bnooboobOoboboOooobOoboobooooboobobooooonog
O00000bD0o0o0o0ob0obo0oboO.peyyyy 0 0oboooono

oooono oo

exprim.terrain.peyyyy .bin gooobooooboooobobooboobobobooo
goooboobooobooobgo

exprim.terrain.check.txt oboocobOobooobOoooobooooobooooobooon
googooboooboooboobgooobd
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exprim.

exprim.

erprim.

erprim.

exprim.

exprim.

erprim.

erprim.

erprim.

exprim.

exprim.

exprim.

exprim.

exprim.

exprim.

exprim.

exprim.

terrain.damp.peyyyy .bin

terrain.damp.check.txt

surface.peyyyy .bin

surface.check.txt

grdrrrxrx .peyyyy .bin

grd.check.txt

radrzrrrx . peyyyy .bin

rad.check.txt

sounding.txt

dmprrrrxrr.peyyyy .txt
dmprrrrrx.peyyyy .bin

geography.peyyyy .txt
geography.peyyyy .bin

resrrxrIrx.peyyyy.bin

res.check.txt

dmprrxrarx.united.bin

geography.united.bin

gboooboobooobobobooboboooboboboo
gogbooboboobooboobooboobooboo

uboboooboooooooooobooobooboooobn
oboboooooboooboooooboo

gboboobooobooobooboobooobooboooon
gboboooooboooboooobooboobobooog

uboboooboooooooooobooobooboooobn
uboooooobooooooooboo

gboooboobooobobobooboboooboboboo
gboo0ooooboobooobooboooooboobn

ggbobooobooboboobooboboboboobo
gobooboboobooobooobd

gboboobooobooobooboobooobooboooon
oboboooooobooboobooooboboooo

uboboooboooooooooobooobooboooobn
uboooooobooooooooboo

gboobooboi1oooboooobooobooboooooon
gboooooo

gboooooooboobooobooboooooooboogoo
uboobooooobOoobooooobobooooobooon
gbooooooboooooboobooooon

gogboboooboboobobobooboboboobo
gbooooooboboobooooooboboooon

gogboobooooboobooboobooboboon

uboboooboooooooooobooobooboooobn
uboooooobooooooooboo

gboobooboobOooobooooboo1bobooooooon
oboooooooooboobooooobo

gogbgobooooboboooobool1gobobooobo
oboooooooooboobooooobo
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9.23 0OU0O0OO0OOOOOOOObOODbDOOO

gbooooooobooobooooobooooboboobooobOobooboobooobooobooooOoooag
oboooooboooooboobooog

oboooooboooooboobooog

gogogobobooobobol1bgob 200000000 50000000000 0DOO0O0ODLOn
googbooobobooboobooboobooboobooboobooobooboobooboboooboo
obooooobooosoooboooocooobooogn

o1d
020
o3d
040
s

000mO0O00000000Pa0
O00KOOOODOOOOOKO
00000000ms™ !0
00000000ms™ !0

O00D00O0O0kekg 00000000000 %0

gogboobogesigbooooobooboobuooboboobooobbooboobooboon
UbooboobDdddwer.conf 10000000000 Form 00 0000O00O0O0O0O0O0OO0ODOODOODOO

oooooooono

B s s s s s s s T T

Second column:
Third column:
Fourth column:
Fifth column:

# #
# One dimensional sounding input file, sounding.txt.cats.eye.form #
# #
# This is the cats eye simulation data. #
# #
# Author : SAKAKIBARA Atsushi #
# Date 1999/07/23 #
# Modification : 1999/07/28 #
# 1999/11/19 #
# #
# First column: height [m] #
# #
# #
# #
# #
# #

HAHHHAFHHBHHHHRFHHBR AR B RS HHBR AR RS HH BRI R R R R R R R R
780.e0 300.200e0 8.0000e0 0.e0 0.e0
720.e0 300.200e0 7.9999e0 0.e0 0.e0
660.e0 300.200e0 7.9993e0 0.e0 0.e0

tempereture [K]
x components of velocity [m/s]
y components of velocity [m/s]

water vapor relative humidity [%]
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600.e0 300.200e0 7.9946e0 0.e0 0.e0
540.e0 300.199e0 7.9449e0 0.e0 0.e0
530.e0 300.199e0 7.9231e0 0.e0 0.e0

200.e0 299.802e0 -7.9231e0 0.e0 0.e0
190.e0 299.802e0 -7.9449e0 0.e0 0.e0
180.e0 299.801e0 -7.9604e0 0.e0 0.e0
120.e0 299.800e0 -7.9946e0 0.e0 0.e0
60.e0 299.800e0 -7.9993e0 0.e0 0.e0

0.e0 299.800e0 -7.9999e0 0.e0 0.e0

gobooboboobooboobooboobo

ooboooobooobOoooooooooooobboooobooooooooboo0oobooooooo0ooon
ggbooboboboooobuooboobobbobbobbobooboobooboobooboob
gogboooboboooboo

U0o00O0bO0000b0000ampifnt = 10000000000000O0 10000

do xxx k=2,nk-2
write (tonum,*,err=errnum) (variable(i,j,k),i=2,nx-2,j=2,ny-2)

rxx continue

gbooooboooon

goooboobooboobdibbamptfmt = 20000000000000 10000

do zzx k=2,nk-2
recnum=recnum+1
write (tonum,rec=recnum,err=errnum)
(variable(i, j,k),i=2,nx-2,j=2,ny-2)

rxx continue

gbooboboboboboboboboobob0obUbUoutdmp3d.£0 outdmp2d. £ 000 MMIOOODO
nx,ny,nz0000000000CO0O0O0O0COO0O0OO0O0OO0OO0O0O0OO0010000

o0bo0o0Do0o0b0ooobooboo z.00¢C0b0O00DbD00D000 Odmpemp = 1000000000
gbo93bbe2000000000000000O0x0O00000000DOO0O0DOO0O0O.O0O0O0OOODO
gbooooboobooboooboobooooobobooboooxbooobobooooooboooon
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ny ——0 — @0 — -————-—-—-—————— " S « nz —|T——
vyl X @ X @ X X & X O X nz-1@ X @
ny—l e : : ——— — — — : : g —— nz-1 O-
2@ X @ X @ X X @ X x + 2@ X ©
ny-2 @ @ @ L 2 nz-2 @
3@ X @ X X @ X + nz3 @ X ?
| |
. o | o o
o | | 0 | |
o |y ! | | ! oo |
O | ! - } }
o ' 0ooooo ' o ! !
(xy) =(0.0,0.0)
3@ X @ X x l X @ 3@ X 3
3 ] o o o 3 o
29 X @ / ® X X @ X @ X O 20 X ©
2 — O e—— —— —— — — O <O o—— 2 O
1@ X @ X O X X 0 X T X @ / 10 X
1 L @ @— ——————————- @ @ L % 1 —

093.00000000DLO00DOOObD.OI0DOOLODOxODODOODOODOOOODO

gooooooobooboooboobboobOoobDoobOoObbOUobobOon z.x00¢cbooooog
ooobo9400000000

dmpcmp =2 dmpcmp =1 dmpcmp =3

A —

0 94.00000000DOCOOOOOODOOOOOOODOO

ubobooobooboooboooooooooooobobo0obobooooco0ooobooooboooobOonog
0000000 m00000000000O0O0O0O0OO0OO0O0O0UCOOO0OOOOO0ODOOOOOOOOOO
goooooooooooobobogd
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gbooooboooooooboooooboboobooboooooonn

ht(2:nx-2,2:ny-2) oo m
lat(2:nx-2,2:ny-2) oo °
lon(2:nx-2,2:ny-2) oo °
mf (2:nx-2,2:ny-2,1:1) O000oO0oooooo
fc(2:nx-2,2:ny-2,1:1) OooooOooooo
fc(2:nx-2,2:ny-2,2:2) OooooOooooo
land(2:nx-2,2:ny-2) gpbooogood
go0ooooO00ooooO0OoooOoo0oUoDoOoOoooooOoooooo
usfc(2:nx-2,2:ny-2) ugbiliombOO000O0O0O0O0COO ms~!
vsfc(2:nx-2,2:ny-2) obiomOO0O00O0O0O0O0OCODO m st
psfc(2:nx-2,2:ny-2) ugb1s5mbO0O0000n Pa
ptsfc(2:nx-2,2:ny-2) b 1s5mbO00000 K
qvsfc(2:nx-2,2:ny-2) ob1s5mO000000000 kg kg~!
u(2:nx-2,2:ny-2,2:nz-2) ooooooa ms !
v(2:nx-2,2:ny-2,2:nz-2) goooood ms!
w(2:nx-2,2:ny-2,2:nz-2) goooood ms!
pbr(2:nx-2,2:ny-2,2:nz-2) uboooob oboboooobooobooog Pa
pp(2:nx-2,2:ny-2,2:nz-2) gbooooboOooooon Pa
ptbr(2:nx-2,2:ny-2,2:nz-2) 0000000 O00O0O0OOO0OODOOOOOOO K
ptp(2:nx-2,2:ny-2,2:nz-2) gobooooooooon K
qvbr(2:nx-2,2:ny-2,2:nz-2) 00000000000 DOOOOOOOOOO kg kg~!
qv(2:nx-2,2:ny-2,2:nz-2) gpoood kg kg~!
qc(2:nx-2,2:ny-2,2:nz-2) goooo kg kg1
qr(2:nx-2,2:ny-2,2:nz-2) goooo kg kg1
qi(2:nx-2,2:ny-2,2:nz-2) gpoooo kg kg~!
gs(2:nx-2,2:ny-2,2:nz-2) goooo kg kg1
qg(2:nx-2,2:ny-2,2:nz-2) goooo kg kg1
nci(2:nx-2,2:ny-2,2:nz-2) ooooaoa m™3
ncs(2:nx-2,2:ny-2,2:nz-2) ooooo m—3
ncg(2:nx-2,2:ny-2,2:nz-2) goooo m~3
prr(2:nx-2,2:ny-2,1:1) goooo ms~!
prr(2:nx-2,2:ny-2,2:2) ubooooboobooooobooog m
prs(2:nx-2,2:ny-2,1:1) gpoooo ms~!
prs(2:nx-2,2:ny-2,2:2) gboobooboooooobooog m
prg(2:nx-2,2:ny-2,1:1) goooo ms~!
prg(2:nx-2,2:ny-2,2:2) ubooooboobooooobooog m
zph(2:nx-2,2:ny-2,2:nz-2) uboooob oboboooobooobooog m
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9.3 CReSSU0OUO

9.3.1 solverQQO0QOQOQO

000000000 00DOo00ooo00oo00oOo00Dooo0DoDOO0ODoO0n solver 0O0O
googobooobooboooooboooboobooboobooobobboboobooboobooboo
oooooooono

gobgobooobooboobooboobobooboon

e JO00ID0O0OODOODOOOODOOOOOODOOODOODODOODOO
e JUIDODDODDODDODLOUODLOODLOODDOODDOODOD

e JO00OOOODOODLDOOOODOOOOODOOO

oboocooobooooobOoboooobooooooboooobOoboooobOoobooooonn

g00000ooOO00oDoO0ooooOOO0D CReSSOO0O0O000O0OO0OOODOODDODOODOOODODODOOOOO
oboooooboooooboobooog

% 1s
cressl.4m.tar.Z
% uncompress -c cressl.4m.tar.Z | tar xvf -

messages

% 1s
CReSS1.4m cressl.4m.tar.Z

A

000 CReSSOODOODOO0OO00O0DOODOOOOOODODODOOODOOCRess1.4am0000O0DDO0O
obooooobOOoooobooboooobooon

% cd CReSS1.4m

% 1s
Doc Src compile.conf
Form Tmp compile.csh

%

gogogoobooobobbooboobooboboobobbobooboobobooboboobon
googboooboobuoobooboobooboooboo

Doc oboboobO0RrReadne U0 O0O0OOOOOOOOODOOO

Form gbooooboooooooobooooboooobooooobooooobooooooon
Src ubooooooboooooobooon

Tmp gobobooboobooboobooboboobooboooboon
compile.conf gogboboooboobooobooboobobooobo

compile.csh ubooooboobooooobooog
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U00FermO0000000O000OO0OCO0O0DOOOO0ODOOOOOOOOOOOOOO0OOOO0ODOOO00D0AO
CReSS1.4m 0000000 0OODODO0ODO0ODO0ODO0ODOODOODO testOOUOODOODODOOO
gobooboboob test. 000000 ODOOOODOODOOODOODOODODO

% cp Form/user.conf.cats.eye.form user.conf

% cp Form/sounding.txt.cats.eye.form test.sounding.txt

% 1s
Doc Src compile.conf test.sounding.txt
Form Tmp compile.csh user.conf

%

obo0oooob0oooboooboooboOoboooboooooocobO0ooo0obooobooooobooboOoonn
gbooogbodbuwser.conf 000000 DOcompile.cshJ 00D 0O0OODOOOODOOOOODODOODO
goboboobobobobobobooboboooooboboobbobobobobobbobob
gboooobobooobOobooooboobooobOoboobooboboooboobbooboOobooooOon
gobooboobobboobboobbobbO0bO0user.conf 000 wlngthOOOOOOODOOODO
45 10000000000000DO00Fortran00000000ODO0OOO0OO0OODO0ODOO £900 mpifo0
obo0oob0ooco0oooobO0obO0obob0o0o0ooboob0dbDOcompile.conf 00000000 OOOO
gbooooo

% compile.csh solver user.conf

cd Src; messages

A

O000000000000000000 solver.exeOOOOOOOOOOOONOAOsolver.exe Src
0000000000000 o0ooo0o0o0o0ooooDoo

% 1s

Doc Tmp solver.exe

Form compile.conf test.sounding.txt
Src compile.csh user.conf

b

gboobgboobgobooooboboooobobooboboboobobooboboobobooon
oooooMPIOOOOOOODOOOOOOOOOOOODOOOODOOOOOOOOOODOODOODODOO
000000000000 wser.conf 000000000 000O0O00O0C0O00OO log.solverDOOOO
goboobobboobboobbo0obo0buo0obuooboobUubobO solver.exeJUOOoooooOo

% solver.exe < user.conf >& log.solver &

A

ocoooOoO0OO0O0o0oO0oO0ooOoOooooooooOoOOOOOOOOOOOCOCOOOODODOOOOOO0O00
000000000 4000000000400000 0000000000 OODODODOODOOOOOO
O log.solver U0 UOODDODOO “This program stopped normally.” DOOO0O00OOOO0O0OOOO
oooooooooooOoOoOOOOOOOOOOOOOOOOOOOOOOOOOO0O0O0O0O000000
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obooooobooooobobooooboooon

% 1s

Doc test.dmp000120.pe0002.bin
Form test.dmp000120.pe0003.bin
Src test.dmp000160.pe0000.bin
Tmp test.dmp000160.pe0001.bin
compile.conf test.dmp000160.pe0002.bin
compile.csh test.dmp000160.pe0003.bin
log.solver test.dmp000200.pe0000.bin
solver.exe test.dmp000200.pe0001.bin

test.dmp000000.pe0000.bin test.dmp000200.pe0002.bin
test.dmp000000.pe0001.bin test.dmp000200.pe0003.bin
test.dmp000000.pe0002.bin test.dmp000240.pe0000.bin
test.dmp000000.pe0003.bin test.dmp000240.pe0001.bin
test.dmp000040.pe0000.bin test.dmp000240.pe0002.bin
test.dmp000040.pe0001.bin test.dmp000240.pe0003.bin
test.dmp000040.pe0002.bin test.geography.bin
test.dmp000040.pe0003.bin test.res000240.check.txt
test.dmp000080.pe0000.bin test.res000240.pe0000.bin
test.dmp000080.pe0001.bin test.res000240.pe0000.bin
test.dmp000080.pe0002.bin user.res000240.pe0001.bin
test.dmp000080.pe0003.bin test.res000240.pe0002.bin
test.dmp000120.pe0000.bin test.sounding.txt
test.dmp000120.pe0001.bin user.conf

b

9.3.2 wniteD U OO0

gogoobgobooboboobobobooobobooboboboobool1bgoboboobobon
obooooobooboobDwete 0000000000 O0O0OOCODOOOOOOODOO

% compile.csh unite user.conf

cd Src; messages

h

000000000000 unite.exeJOOOOOOsolver.exeOOOOOOOOOOOOOOOOO
gbooobooooboooboobooobobo

% unite.exe < user.conf >& log.unite &

h

obo0oooooooboboono20s000000000000 test.dmp000240.united.bin 0000
oobOobOoOo0oO0o0ooOoObO00o0o0o09.23000000000000000000000Osolver.exe
00000000000 1leg.solver DO DUODOODOOODOOODOODOODOODODOODOO
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oboboooboboooooboonooesntneetn 10600 1070000 ODOOOOOOOOODOOO

B e e e Pl Y~ R ESEE N |

550

500

.
ol

=1
300 /_‘\
20 \_/

height(m)

100

0 95.00000000 240s0000 (u—w)O 09.6. 00000000 240s00000KM

9.3.3 terraend 0O 0O0O0O

goooooo terresn OO0 0O0O00O0DO0ODOOO0OO0ODOODOO0OOODOOOOOOODOOOODO
ggbooooboobooboooooobobooboobooboobobbobooobooboon
gbod0dterrasn O0O00O0O0O0O0ODOOOOODOOO

O0Oterraen OO0 O0DOO0O0OO0OO0OO0ODOOOOODOODOOOODOODODODOOOOODODOOO
O00000CReSSOO0OO00000O0O0O00ODDOOOOOO0O0O0O0OO0OOOOsrcODDODODDOO
0000000 rdhigh.f0#0000000000000O0O00O0O0O0O00OO00OOO0OOODOOOOO

* ##### You will have to modify the following lines. #####

siz=nid*njd*wlngth

write(trnfl(1:16),’(al16)’) ’data.terrain.bin’

open(iotrn,iostat=stat,file=trnfl(1:16),status=’0ld’,

access=’direct’,form="unformatted’,recl=siz)

* HHHHHHHHHHE RS

* ##### You will have to modify the following lines. #####

read(iotrn,rec=1,err=100) ((htdat(id,jd),id=1,nid),jd=1,njd)

* HEHHHAHHH R
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gboboooooooooooOooooOmbO0O0O0OO0O0OO0O0O0OOO00o0oOo0ooo0ooooooo0og
oooooooboooooboboooooooo

gboooobooslboboooooooboobooooboooooboboooooboon

% compile.csh terrain user.conf

cd Src; messages

A

0000000000000 00000 terrain.exeOOOOOOOOOOOOOOOterrain.exed Src
00000000000 000O000000oOooooo

OJO00000000000000 terrain.exelOOOOOOOOOODOO terrain.exedOOOOO
O0ooooooooooo

% terrain.exe < user.conf >& log.terrain &

%

gobooboobooboobooboobooboubD testb0onooonooonDOoOoDOOn
O0O00D0 terrain.exeO0O00OO000000O0O0 10000000000000000O010000000¢0O
O0O000000 solver.exelOOOODOOOOODOOOOOOODOOOOODOODOOOOO

9.3.4 surfaced O D000

goooDOdo surface OOOODOO0OOOODOOODOOOOOOOODOOOOOODOODOOOOOO
OO0000o0O0o0o00oooOO0o0o0ooOOo0o0oD0o0ooooO0oooooODo0oOoooO0dOsurface
oboooooboooogon

O00Osurface 0O0O0O00O00ODOOO0OODOOOO0OODOOOOO0ODODOOOO0OODOOOOODODODOO
000000000000 00OoOo00o0oDOOOsurface 000000000 OOODOOOOODDOO
UobO0oobo0o0o00b00src0000000D0O00O0O000DO rdland.£f0000 rdsst.£0#00000
gooobooboobogoooobooboobooboboobooboboobooboboob 2000
googboooboobooboobobobobooboobooboboboboobooboobon

* ##### You will have to modify the following lines. #####

siz=nid*njd*wlngth

write(1ndf1(1:13),’(al13)’) ’data.land.bin’

open(iolnd,iostat=stat,file=1ndf1(1:13),status=’0ld’,

access=’direct’,form="unformatted’ ,recl=siz)

* HHHHERAHEE RS
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* ##### You will have to modify the following lines. #####

read(iolnd,rec=1,err=100) ((landat(id, jd),id=1,nid), jd=1,njd)

* HEHHHASHH B RR SRS

* ##### You will have to modify the following lines. #####

siz=nid*njd*wlngth

write(sstf1(1:12),’(al12)’) ’data.sst.bin’

open(iosst,iostat=stat,file=sstfl(1:12),status=’0ld’,

access=’direct’,form="unformatted’,recl=siz)

* HEHHHAHH R

* ##### You will have to modify the following lines. #####

read(iosst,rec=1,err=100) ((sstdat(id,jd),id=1,nid), jd=1,njd)

* HHHHHHHHHHE RS

Ubo0obO0ob0000b0obO0obO0ob0obOobOb rdland.f000000000#00000000000O
o0oooooooobooooooooooKooooooooooooooooooooboooooooo
gbooooboboooboooobooooooboboboonog

OO0O00ODO0O¢terrain.exe0 0000000000 O0DOO0O0O0O0DOOOOOCOOOOOOO

% compile.csh surface user.conf

cd Src; messages

h

U000000000000000D00 surface.exeOOOOOOOOO

O00000000000000 surface.exelOOOOOOOOOOOO surface.exeO OO OOO
gooooooooooon

% surface.exe < user.conf >& log.surface &

/)
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Uboo0o0oooobOob0ooooboobOOoboooondnD testdO0O0O0O0OO0O0OOODOOOOOOO
00000 surface.exeU O ODUOOOOOOOO 1000000000

9.3.5 gridata00O0O0O0O

0003000000000000000000DO0OD0Od gridete 000000000 DOOOOODDOO
ooooon

gogboboooobgo3booboboobooboboboobooobobooboboob sgboobon
gobooobobOooobooobooooooooobobooobooooooooooobooOooooooooo
U0000srcO000000O0000000DO00 rdobj.£f000000000000Ordobj.£0#000
googobooboobbooooboobobooobooboobooboobooboobooboob
00000000 00DO0o0DoOooooOoooooog yyyymmddhhmmOUTCOOOOOOOOOO
ooooon

* ##### You will have to modify the following lines. #H####

write(objfl(1:24),’(a8,a12,a4)’) ’data.obj’,cdate(1:12),’.bin’

open(iobj,iostat=stat,file=objf1(1:24),status=’0ld’,

access=’sequential’,form="unformatted’)

* HHHHERHHEE S

* ##### You will have to modify the following lines. #####

read(iobj,end=100,err=100) zdat

read(iobj,end=100,err=100) udat
read(iobj,end=100,err=100) vdat

read(iobj,end=100,err=100) pdat

* HHHHERAHHHE RS

gobobooobooobooobooboobobooobo

zdat ooooooobooooobobooooboooo m
udat ooooooOoooooooboooooooOoooDooboooo ms~!
vdat ooooooOoooooooboooooooOoooDooboooo ms?
pdat googoood Pa

ptdat gboooboooboooog K
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ubooooboooooboobooooboboooooon

wdat 000D00000000Dooo ms~!
qvdat 0000000000000 00000 kg kg=tor %
qcdat 0000000000 kg kg1
grdat Ooooooooon kg kg~!
qidat 00000000on kg kgt
gsdat 0o0Do0o0oo0o0on kg kgt
qgdat 000000000 kg kg1

gbooooboobooobOobooooboboooboobooboobooooboooooobooobooooon
gbooogoo

Uo0o00bo0obooboobo0bDOrefsfc = 100000000000 000O00O0O0kd = 10000
obboobO0oobOob0oboobooboO0obOoobO0ooboobO0o0obOOo0onoOobo0oobO0o0o0O00Orefste
ggboooobooobooboooboooobobooboobooboobobboboobooboob
goboooboobiidb zdat OO o0oobooooooboobooooboobboobobooobo
O0O00OD0O0Orefsfc = 10000000kKd = 100000000000O0CO0DOOOO0OOCODOOOO
ob0000ob0O0o00ob00bObodkd = 1000000000000O0C0O0O00O0O00O00O0O0O00O0DO0O0O0
ggbobooobooboobobooobooboobooboypboobobbOob0obOobOoOobOoOD
gogbooboboobooboobooboobobooboobooboobooboboon

obooboobOooooboooobooooooobooooboooboobOobOoboOooOooooOoobOOoOonOn
oboooooooon

% compile.csh gridata user.conf

cd Src; messages

%

Ub0o0b0o0boobobiboOobil gridata.exeJOOOOQOOOO

U00000000000000 gridata.exeOOOOOOOOOODOOO gridata.exedOOOOOO
uboooobooooog

% gridata.exe < user.conf >& log.gridata &

b

gboooboooboobooboobo0bbobbOobD testO0O0OODOODOODDOODO
gboooO3ooboboooobooooooboooooboooobooboooobooboobooboooon
gboogboboodbOdbO0gridata.exe0000DO00O0O0O0OOO0ODOODOOO0ODOOODOO 1000
gooogo
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9.3.6 radata0O OO0

go000O0o000oooO0o00oDOo00O0ODO000DODb00000 radate OODOOODDOOODODOO
ooooooooo

gbbooooboobobobooboobbooooboooboooboooboooosbbobbooobooon
ooooboooooooooboobobboobooboooooooooooooooboOoooboooosrc0bon
00000000000 rdradar. f0000000000000rdradar.£0#0000000000000
go000oooooOooOOo0o0o0o00oooobooo0ooooooobDoboo0o0gg yyyymmddhhmmss
ouUTCOOOO0O00DOOO0O00DOO0OO0Ogridate DOO0O00DO0O0 ssO020000000000

* ##### You will have to modify the following lines. #H####

write(objf1(1:28),’(a10,a12,i2.2,a4)’)

’data.radar’,cdate(1:12),csec,’.bin’

open(iobj,iostat=stat,file=objf1(1:28),status=’0ld’,

access=’sequential’,form=’unformatted’)
* fHHHHEEEE
* ##### You will have to modify the following lines. #H####
read(iobj,end=100,err=100) zdat
if(radvar(1:1).eq.’0’) then
read(iobj,end=100,err=100) udat
end if

if (radvar(2:2).eq.’0’) then

*  HEFHHHAHHHASH B RS

gobobooobooobooboobooboobo

zdat obooooobooooobobooooboooon m

udat googbooobooboobooboboobooboon m s~ !
vdat googbooobooboobooboboobooboon m s~ !
wdat obooooobooooobOobooooboooooooooo m st

gpdat obooooOoboooooboooooooon dBZe or kg kg~!
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gbooooboobooobOobooooboboooboobooboobooooboooooobooobooooon
0000000000000000000000Oundefined pointD00~-1.0x 1030000000000
goboobobooobooboobooboobobooboobooboobooboboo

obooboobOooooboooobooooooobooooooboobOobOboOooOobooobOOobOoOoDn
obooooooooon

% compile.csh radata user.conf

cd Src; messages

%

U000b00booboobOibid radata.exeJ O OOQOOQoQno

O00000000000000 radata.exedOOOOOOOOOOO0O radata.exeOOOOOOO
00000oooooooo

% radata.exe < user.conf >& log.radata &

b

oboo0o0oobDOobooooobO0obooooooobobOo0test 000000000 OOODOODOO
ob0obOobOOobO0obOoboobo0oboobobobooboObODradata.exe0O00000O00OO0O0OOOO
gbobooooob 1oooooooobo
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OO00O0O0OCReSSOOO0DOOOOODOOOODOO

ooboooooOoooooboooooobooobobbooboooobooobooon
gboobgoboooobobobooboooobobbooobobobobobobbo
gobogbooboobgooboobooooboobooboooboon

OO00D0O00D0O0O0D0 CReSSOOOODOOO1990 902000000000
o000 ®8OobOOooooooooobooomso et 11gog rb 20000000
00 GAME/HUBEXOOODOOOOOOOOOODOODODOOODOO0OOOOOOOO
ooobooooooobooobooobobooobooboooooobooooooooon
ubooooooboooooboboo
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10,1 OOOOOOO0

gboobgboobooboooobobooboboobobobooobooboboobobooon
gbooooboboooooboooooooo

10.1.1 0OO0OO0OO0OO

gboobgbobooboobobobooooboooobobobooboboboboobobobooon
gogbooboboooboooboo

ooo 363 x 4 x 147

oood 400 x 400 x 125 m

ooooogoo HE-VIOOOOODOOOO10.0s0001.0s

go oo s00mbOd0dn02000m 00000000000
ooooon 000 10 ms™!

oood 0oooooooooooo.0ls 00000000000
ooooog oo

oood 40000000400000000000

oood 1500000000

ooooo oo

gboooooooooboooboob ol10b00oboobobooooooooobooobooooooooon

gobooooooobooood
pooooooooooo poooooo
exprim .soundi ng.txt4\\_uiloo/nf—\‘

_I

ooooooooo
exprim.dmp x000cx .txt
exprim .dmp x000cx .bin

gooooooooo
eXprim .resxoox .bin
exprim .res.check.txt

goooooooo
exprim .geography .txt
exprim.geography .bin

0 10.1.00000000000ODOCO0

gbooooooobobgobonoooooboboboobobobobob o200boooooon
gboooobooooog
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14000

12000

10000

8000

height(m)

6000

4000

2000

56000 64000 72000 80000 88000 96000 104000

x(m)
0 10.2. 00000000 9000s0000000m s~ 1O
gb0b00ooodooooooboboooooooooooob0 bbb o000 OO oo oOoOoooo

OMmooOooD 2001000 B3O ODOOOoooooooobooooooobobooobooooooo
googbooobedobuobboobbobbOobO0olgbooboobooooboobobooboon

gboobooooboooooooboobooobooooobOobooooboooboooobooooOooog
oooooog

oboooobooooboobooooobobooboOoboooooonn

e 200000O0OODO

goobogoboobooboobooo

OO000D0D000 2000xdz0dx 00000000

OO00o0poOoO0oO0 1kkmO000000OQCO0O0OODOO0OODODOOOODOOOO

oboooboooooobooogd

gboooboobooboobooboobooboon

OO000000OCReSSOO0DOOO0OO0ODODOOODODOOO

e OODOODOO

ooooboobooooon

e NIUIDODODODODOODODO

gboogoobooboobooo

e JOIDODDOOx000 00D000O0ODODOOO
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oooooboooooboooooooooboooOooooboooob0ooobooooon0o 10000
ugod

ooo 2003 x 4 x 253

good 50 x 50 x 50 m

gooooao HE-VIDOOOODOOO10.0s0001.0s

oo obOso0mdOOO0S00mO000000000O0
ooooo 000 10 ms!

good 000000000000 0.01s" 00000000000
goooog oo

oood 40000000400000000000

good 1500000000

goooo go

obooooooooboboboooboooooooooooboOobooboboooono 200000
od0ds4000000000o0DO0O00000ooooooOobobO0ooooooOobObOooooooobODDbOODbO
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