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Development of One-dimensional Atmosphere-Bare Soil Model
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As the first step of modeling of dynamical behaviors of air and water as
media of radionuclide migration in the atmosphere-vegetation-soil system, a
one-dimensional numerical model of atmosphere-bare soil system was devel-
oped. The atmospheric part, which is based on the existing one-dimensional
meteorological model PHYD1V3, consists of prognostic equations for horizontal
wind components, potential temperature, specific humidity, fog water, turbu-
lence kinetic energy and turbulence length scale. This part also consists of a
second-order turbulence closure model and solar-atmospheric radiation model.
The soil part consists of prognostic equations for soil temperature, volumetric
water content and specific humidity in soil air. Both parts are interfaced to
each other with the ground surface water and heat budget equations. This
model employs a finite difference scheme with multi-layer description for the

both part.

Keywords: Atmosphere, Scil, Multi-layer, Numerical Model, Heat, Water Vapor, Momen-
tum, Exchange, Radiation Transfer, Soil Water, Soil Moisture, Evaporation,
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Fig. 4-1 Definition of vertical grid numbering system.
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USEEARTIT DN TR 5. AARXBONRILRE LIRS, &KL
1R A

ab 3 .90

L =—K-—F+ 4 F 4-1

dr  dz oz vAds (“4-1)
(o SISy -y sk

¢856t) - ¢’8c)) =Ot(Apy + A(k)){udJEﬁf)&) +(1- H)‘ch))} + OtFiy,y (4-2)

THALND, p=0TIHALEME. 1=1TETEEBMEE. nw=1/2THCrank-
NicolsoniklT72 5., KRBEOWRTFHSLT. HFEE0, LEWEN T, THEBOK T
BEIL, BEEEO, HHREBENEFET S, NEZADERTSHS, JIT. #H

BT Ay

Ay = Oy (Desny = Ppiey) — O (Pry — Pe-1y) (4-3)

n = m (4-4)
5Z(k)52(k+1/2)

01K 112 : (4-5)

k— —_—
6Z(k)62(k—1 /2)

Ok = Z(ka1/2) = Zk-1/2) (4-6)
THDH, ZOHECLEDE. BIREFER TN CHTETHEN LD, £
CkBEH (P TE4+1EEH. bd8) oAERE

ak,k-lqjgctélt)) + ak,k‘b&;&) + ak,k+1¢&i?’)} =Y (4-7)
TRIND. o 3REST AR TIOT057 SIRE 5D HI O EFRT(LERT

FifFE RRETHS) . T ORKTAR 3 EAATFICES, BRF W0, 1.
NETIEN) DA THERKITROR TERENS,

Q1 =~y (4-8)
Qs = 1= PABE = gy = g @9

Opger = —MOy, (4-10)
Ye = ¢E§3) +(1- H)ﬁm(k)(b([) +(1- H)A(k)f)rtb&)) + OtFyyy (4-11)
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- ORI Gauss BT o THL . ARy, 81 TH. HOEROK
fR S oy, P00 THBREAFIERD S T LK D, M REHRRTROR LI

%0

! +6 7
¢%§56I) + ak,k-lfbgcu]r)) =Y ' (4-12)
Z T,
[0
Oy =~ Lol (4-13)

r
Ok~ Cp k1 Cka 1k

yi=— Vi~ GpheY k4t (4-14)

r
Uk = O o1 %p 1k

TH5. AERADHUET

(K&
aé,] _ a,, (4-15)
1,1
yl=tr (4-16)
ay
(4t |
o
ah_ = O}“ (4-17)
0,0
vy = —0- (4-18)
oo
THELNS

47  KEFPOEEAERORIEEE

KGO | KRR RO REMIEIC D WTI, ERRICE DN B
RO D RN A EED THRICHMICRIE SN TR HOT, AR T AR

T %
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43 PMnEAEROKERE
ACEAERGDITALE IFEREHET S L@ eEEdR L. R@-2)DOKIHE
BAREE SEENRT 5, £/24130, FIZESOBRMINT &7 5 E LRI R
9%,

Gy = - WOIK 412y (4.19)
6Z(k)6z(k—1/2)
Ogp =1—0y g - Qg kal (4-20)

8K
oy = _ MO kr1/2) (4-21)
éz(k)éz(ku/Z)

StIE
Yie = I;(Egc) +(1- M)ﬁm(k)j;(r) - b (4-22)
5,(0)Ps,00)

k0TORRAFMHERGDICEDEZ NS, 7. HE-3)-B-6002REDITRAL.
TR DD TRET 5 &,

; ,
Qg = M(48b03}(f()0) +BG +Bp)+ Py (4-23)

Oy 1 = —Ufg (4-24)

Yo = (1= 4)S 1, +epl vy +(4pn - DeyoT Y P eBul;

(4-25)
B - DTy - T ) + Bl - DT, + T}
Bir = C, Pl (429
K.
B = Cs,(-I/Z)gs,(-W) s{=1/2) (4-27)
Z(-1/2)
BP = CWB'O (4_28)

EB/%, 2T, [iPPcBL TR O, IFEAT y THOMTY, 0E b
DTaylor &R D 1 RDEE TR OMPE L7z, BERAIZHFRRE TOREZ 1Y
EE L TRG-12)IC X 0 IERHIE % 56T 5.
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RG-1)DELE 3HIHR LEIETHEICHS T L0, hEREIRESTRL
7= B E OBEIERIL, SRR

&z

2

CWEW
Cips

dz (DFT]W

T2 oz

2

+KS)

OREEEHEOEAMD NS, BTEE 20.1mO S, BHE TR T REKA R
T DRSS, T OREEBKIZI0 mYs OF -5 —TdH B, TOMOLEPHETHET
I (1, =1, /2) A FOHER s OF—F—THD, 75, LEOH

BEUEET107 mYs DA —F —ThH B, BRADE BN TIIREILEERT
%27, fE->T, AR TENET 2 - BHZEFNORMAE L TE, 1 RESTT
BRTHBEELENS,

4.4 LK RSB ORERE

KIS K RO ERBREAER F U KEEEER 0D, 1220, IFOXDIC
GEOEBEEKEEE2EET S, RENOEFRELTAZH NS,

(t+0r) (t) - - *
Mo,k ~ Thwl(k N e ErnMu)  Ep ()
O ") _ g D, )V} + VK, ) - R - SR
ot P Pw
(4-29)
a5l PN
Ve = P12y = Pr-12) 4-30)
0z 4,
D V -D, Vi
Vo (DV) = i) Yie2® ~ Py Vi-12)9 (431)
0z 4,
. 5
MNwik) = U-T]g:(kt)) +(1- M)ﬂg?(k) (432)

= ”ﬂ&?(k) + Mﬁ”ﬂw,(k)

::T\MﬂmfﬁﬁhnﬂdﬁﬁalxK%%ﬂb@@@?ﬁﬂﬁ%mh1&@

HE TS EEARELTRREE S,
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M,y
ot

= Vi {D(m,, )Vmy, + udm, D'(n,, )V, + uD(n,, )Vom,,}
: 1 - v
+ViK(n,, ) + uV i, K'(n, )} - p—{E:(le,(k)) = udny, (iyEr (M)}
1 =~ a t
-p—{Eb (Mu,)) + 10Ny, (i Ep (M i)}
(4-33)

TIT, DRUKEDRUKD n LT BHAERT. £, nly, O LRA LA
Li. ZOEHRIT, BT B HRLEMRT 5, ZIT.,

Doy = D(’%,(kﬂ)); DMy, 1)) (4.34)
Dig ) = D'(ﬂw,(kﬂ)); DMy, 1)) (4.39)
ﬁhua=Kﬁ““ﬂ%th“m) (4-36)
My =12y = Emw’(kﬂ); YO (8-37)

DHBERLEROD L. RARM, (, EELHEFVORMICE D AN ZES,

Of ¢ ”
My (k) [1 - %"“{Ez (M) + Ep (le,(k))}J

ot ., !
) (St [D(k+1/2)(v(k+1/2)71w)5ﬂw,(k+1/2) = D1y (V a-172)M )M (k-172)
(k)
61’] k+1 —5’]’]W k 6le,k "67] (k-1
D +1/2) w,(a+ : = ~ Dz (6) .
Z(k+1/2) Z(k-1/2)

+K (e 1/29Mw,k +1/2) —K{k—1/2)5ﬂw,(k-1/2)]

E (My.x )+Eb(nw,k )
= 81|V DN )V, + K, )} = =28 @
(4-38)
i, RE-NOBREITROEIICHELNS,
o o b [D(k+1@ . Ko .\ D('k+1/2)v(k+1/2me (4-39)
kel =
024y \ 02k +1/2) 2 2
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A ~ D K,
Pk =1—u_6£(E;,(k)+Eé,(k))+ hot ( (k+1/2) _ 2k+112)
Pw gy \ 2ke1/2) 2
_ Dy o172V k412w . Dy _1/2) . K12y . ka—lfz)v(k-1/2)ﬂw)
2 02 (x-1/2) 2 | 2
(4-40)
D ' D \VJ
Oppg = — ot (k-1/2) K(k—lfzj__ k-1/2)Y (k-1/2)Tw (441)
) \ PFke-172)
E +E
Ve =8| Vi (DVny, +K) - Imw’(k))p b(nw,(k))) (4-42)

2T REO-EIEAVD S, DM,)s D) REK () ERORTEZS
1%,

b+2

D(T]w) — _ stws ( Mw ) (4_43)
TIWS TlWS
b+1
b(b + 2)K, P, b-2
D(n,) = - 22K ( " ) -2=2 ) (4-44)
T]WS T]WS nWS
(b +3)K 2b+2 2 +3
' + 5 15%
K'(n,)= ( 1 ) = K(My) (4-45)
ws T}WS W
EjEREAHRUE-15)E N T
-, 0 1
Eb = p{Qsat(I;) - qs}a—[__]
nw rb
. (4-46)
B
s — M

EiB. Eit. EIMEERTDRVWEBICEITS S,
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TAMRREICE S E, LEOBIETE, (o) % dzg DRD 5 DRFE & U THEREKIE
RICANTR Dy, &, P 5RDB L, PEETOVA CREHLE OBaT
A Ey 0y & Ny VEBT B0 Ey o 31 (82) REORRELTRS LEHZ
[MTE S,

TP OBREESKBIIHTLHERAOERFHEEIRG19THASN S, £LD7
T I ARAGBREHNTERT EIDORRBROATERIN D,

—Pw{D(Tl;,(-uz))v(-uz)*l; + K(ﬂ;,(-m))} =-Fg+E (4-47)

ZNEM, o LM, PV TRETS L, @-NOREEUTOLBY £ %,

Dl 1V + K/ D,
g = u[ Y * Ky | D (4-48)
2 52(-1/2)_
W12y By, :
aO,_l = — ( ) +—(D(_1/2)V(_1/2)T]w + K(_Uz)) (4-49)
62 12y 2
1
Yo=—(Bo-E)- D imViyn — Ky (4-50)

W

INEHANTHREFEROGTEAEIZKD O, ViS5,
45 TERKASIETES OB

+EIKBRIBIIDWTH RN AS KR EFROBEZ WS, RE20)DE
DRELTRORER NS,

_ (t+dr) _ (1) . E (qs* )
(Mys nw,(k))éf:,(k) qs,(k)) _ V(k) (D, f (le,(k) Wall+ b pm (4-s1)
PUFTHD, daEisLTHRS., JIT,
T a2 ()
s (k) = W]s,&) + (1 = w)gs k) (4.52)

= Qs(f()k) + pﬁqs,(k)

2 DESRIEREESG, g = g5 - ) PESTHEREMBT B. EHRE, )
FHLTRLERETFORMET S LROREB 5.
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TI _Ttw )SQS W f(n L )
(Mws = M 1))05.0) _ WD, { AR (g 141y — O 1)

bt 02y | OZgraryy

SO ge-12y)
- ) (845 4y = O k1))
Oz
(k=1/2)

210) | £ (o®
. UE;, (qs,(;))ﬁqs,@ + VD, f(ﬂw,(k))Vqsm} N b(fi)s,gk))
(4-53)
nk b, RENOBEEIIRDELITEL NS,
6tDW W, +
oy o = = udtD,, f (M (k+1/2)) (4-5)
éz(k)éz(k+1,2)
udth (4%)
Ok = My~ Mgy ~ “‘—bp—"& = Oy =~ O gyl (4-55)
oD, f(n, .
s = - wdtD,, f (M i-112)) (4-56)
62(1:)52'(1(-1/2)
Sty (a¥h)
Ve = 6tv(k){Dwf(nw)Vq.s(‘I)} + —bp_,QL (4-57)
N 3 2 _p(nws - nw) if Eb = p(nws - ﬂw)(%a;(T) - qs)
Ep === L else (4-58)
as ~,
b

T K ESROMER TOEREHEEIRG2ORTE2)TEALS NS, ZOER
ZHOESEREL

q*,o —q*, ) & 8 14
Dwf(nw,(-1/z))ws( ) 2D +J{q§f<3)f’ ~ st (Ts,(O))}"‘CEo‘“r\(qg(B)) -g,)=0
& (_1p2) "y

(4-59)
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WDy, f (M, <1/2)) , Wz

Qgg = + uegolu, | (4-60)
0z(_1/2) T
G = - ubD,, f (M (—112)) (4-61)
0212 :

0z
Yo = =Dy fMu 1))V (1128 = =2 {qif%o) ~ G (1},(0))} - chJuri(CIE%o) -4q,)

o
(4-62)

INEHRERE U TRHIERAZITY. BERARMTBEREERESNET S, 20T
R—EDHERERELOfMNhERH NS,

RE20)0 HHE A KBRS BA RN ENIC L RO ERRE R TR (.., - M)
MEFEND0, TEADERID BN T WIS B IC X S BEOER T - 13m
HOREEIEZ B FREENS D, BEDT A MHETREOL S BEENELS T
o SBIOMICELTRENBETSH S, —H. MENENSESIE HEh K ER
9 BRELMEOFHIIED TN s, 0L I RESITiZKESSET KE
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5. ®&F)Od—F

KA - T HEARATORKOBMERERTREET VO35, ARERTLLE
RGBT 1A CETNVOHE I~ ROFMETRT 5.

5.1 77 1R T I —F 2 DR

28 71— B, FORTRAN E@EICL bl a ., XKEEVTER TOYHERKZRIBRE
ﬁTﬁDﬁ?Akbtﬁﬁ@ﬁjww%yﬁB%ﬁéﬂfm%puTtﬁﬁijéﬁﬁ
THET TN —F BT Ty A NEICEEDTHRT S,

1) Include Files

+ Inclconl - common biocks for constants and initial values

+ Inclecon? - common blocks for constants defined in BLOCK DATA
- Inclnum . parameters for dimensions

» Inclvari - common blocks fer variables

2) Program Files

- efalbedo. { : SUBROUTINE EALBED

« ehws. : SUBROUTINE EHWS

« elidva. | . SUBROUTINE ELIZVA

- espara. : SUBROUTINE ESPARA

+ evpara. | : SUBROUTINE EVPARA

- ewpara. { . SUBROUTINE EWPARA

- faipsy.f - FUNCTION FAIM, FAIH, PSYM, PSYH, SHMD, SHMDD
» fepair. f : FUNCTION FCPAIR

- few. f : FUNCTION FCW

- fdensa. f : FUNCTION FDENSA

- f1.f . FUNCTION FL

- gtable. f : SUBROUTINE GTABLE

- gzsoil. f - SUBROUTINE GZSOIL

+ pblkd01l. [ : BLOCK DATA

- pdebugf. { : SUBROUTINE DEBUGF

- pdebugwl. f : SUBROUTINE DEBUGW

« pfiuxcal. f - SUBROUTINE SFPR13, FLXCAL, KMHCAL, SAVEQD
- pgener. { © SUBROUTINE GENER, DIREC1, DIREC2



» pinif0I. f
« pinitpf. f
+ pmainCl. f
+ ppread. {

+ pradiatn. f
- psurface. f
- pvarian. f
- pzroot02. f
- sliqu.{

« solveg. f

- selverl. f
+ solver2. f
- stemp. f

+ svapo. |

- total. |

JAERI—Data/Code 97—041

. SUBROUTINE MSHINT

. SUBROUTINE INITPF, CLSL2A

. SUBROUTINE UMAIN, TMAIN, EMAIN
. SUBROUTINE PREAD, DEWTMP

. FUNCTION RSOL, RINF

: SUBROUTINE SFCRAD

: SUBROUTINE VARIAY

: PROGRAM PHY1V4

: SUBROUTINE SLIQI

: SUBROUTINE SLVGIN, ENTRY SOLVEG
: SUBROUTINE SOLVI

. SUBROUTINE SOLV2

. SUBROUTINE STEMP

: SUBROUTINE SVAPO

: SUBROUTINE TOTAL

.INNT A4, ERERUEH
H T —F R THBERN T A E TR EN L TEZINSERRVEEEUT
AT S, BAORWEDE, BACLTHDS, ik, HEREL—F 2 THVL R

TWAHHREEFETH S,

1) NI A—4

Inclnum N

N1 = 49 . grid number for mean values (or fluxes) in atmosphere
NS =10 :grid number in soil

MI[ = NI + 1 : same as NI bul including upper interface layer

N2 = 2#M] : total grid number in atmosphere

2) EE

Inclconl PY
BELT

STIME
TINTEG
TLAGL
[PRINT

: time increment (s)

» initial local standard time (h)

 integration period (h)

: difference of iocal time from local standard time (k)

; print out interval (s)
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Ul : initial u-component (m/s)

! : initial v-component (m/s)

UGl - geostrophic wind u-component (m/s)

YGI : geostirophic wind v-component (m/s)

T0 - temperature at the bottom of air layer (C)
TBOTM - temperature at the bottom of seil tayer (C)
TOB = T0

Qs0 : specific humidity in surface laver (ke/kg)
WLO  liquid water in surface layer (ke/ke)

RO air density (kg/m®)

GRD . no use

GRTOP - vertical potential temperature gradient at model top (K/m)
GRDX - vertical potential temperature gradient (K/m}
RO cair density (kg/m®)

BET : thermal expansion coefficient (1/K)

CNDCTY © thermal conductivity of soil (m¥/s)

CAPCTY : heat capacity of soil (J/m‘/K)

EMSVTY c emmissivity of ground surface

ALBEDO . albedo of the ground surface

PRECIP . precipitability (cm)

TURBID : turbidity of air

QHA . specific humidity in surface layer (ke/ke)
SMOIST : evaporation coefficient

SLAT . solar latitude (deg.)

FLAT  latitude (deg.)

CNL : cloudiness low (0 to 1 fraction)

CNM : cloudiness middle (0 to 1 fractiom

CNH . cloudiness high (0 to | fraction)

CF : Coriolis parameter (1/s)

Al . surface roughness for momentum (m)

AN . surface roughness for heat (m

TOND) - vertical coordinate of grid points in atmosphere (m)
7ZD{N2) : = 1/dz (1/m)

ZSL (0:NS) © Mo use

CKSL (0:NS) T 0 use

ZDSL (0:NS) . N0 use



JAERI—Data/Code 97—041

Inclcon? A

Al : closure model constant

A2 : c¢losure model constant

Bl : closure model constant

B2 : closure model constant

€1 : closure model constant

B123 : closure model constant

5Q : closure model constant

SL : closure model constant

SEI : closure model constant

SE2 : clesure model constant

SQSL - closure medel constant

G : gravitational acceleration (m/s?)
CK : von Karman consiant

GRDA : adiabatic lapse rate (K/m)

RAIR . gas constant (I/kg/K}

TOO . exchange constant befween Celsius and Kelvin scale (K)

DAt COMMON block I

[STY : soil type index number

HWST (20) : saturated volumetric soil water content (m'/m®)
SATPOTT (20) . saturated matric potential (m)

CONDUCT (20) . saturated hydraulic conduciivitly {(m/s)

POWERT (20) : soil constant in Clapp and Hornberger equation
HWWILTT (20) : wilting volumetric soil water content (m¥/m®)
ROUCT (20} : dry soil heat capacity (J/m%)

3) E¥

Inclvari ;N

TIMEH : model time (h)

TIMET . calculation time (h)

ITIME . caltcufation time (s)

UST : friction speed (m/s)

TST : friction potential temperature (K)

RSOLX : solar radiation (J/m%/s)

RINFX : atmospheric radiation (1/m%*/s)



RNET
STBL
QST
QMD)
QN (M1)
WL (M1)
WLN (M1}
U (1)
V(M1)
T(M1)
E2 (M1)
EL (M1)
UNMD
YNMD
TN (M)
EIN(MD)
ELN (M)
RL1 (M1)
RL2 (MDD
EL (M)
DEM (M1)
DEH (M1)
RIG(MI)
TSL(0:NS)
TAX (1)
TAY (1)
HEA (M1)
UG (M1)
VG (M1)
TAIB
TS1B
1DEBUGW
IDEBUGWV

JAERI—Data/Code 97041

: net radiation (J/m'/s)

. Monin-Obukhov stability lengih (m

- specific humidity in surface laver (kg/ke)
. specific humidity in atmosphere (kg/kg)

. predicted Q (keg/kg)

- liquid water in atmosphere (keg/kg)

- predicied WL (kg/kg)

: wind speed u-component (m/s)

. wind speed v-component (m/s)

: potential temperature in atmosphere (°C)

: turbulence kinetic energy (T.K.E.) (m*/s%
- turbulence length scale multiplied by E2 (n'/s?)
. predicted U {(m/s)

: predicted V (m/s)

: predicted T (C)

: predicted E2 ('/s9

: predicted EL (m¥/s?)

. turbuleace length scale (m)

: = RL1® (m?)

- = B2 (w/s)

- eddy diffusivity of momentum (m’/s)

- eddy diffusivity of heat (m¥/s)

: Richardson number

- temperature in soil layer (K)

© turbulence momentum flux of U (m¥/s?

© turbulence momentum flux of V (m’/s%

: turbulence heat flux (K m/s)

: geostrophic wind speed u-component (m/s)

. geostrophic wind speed v-component (m/s)

- temperature of the firsi layer in atmosphere (K)
- temperature of the first layer in soil &)
: output flag

: ouiput flag



JAERI—Data/Code 97—041

DA COMMON block ;Y

SIGU(M1)
SIGY (M1)
STGW (M1)
RAT (M1)
AL (M1)
BL (M)
CL (1)
DL (M)
JENITH
CHO (CHOO)
WLIQU
WBOTF
HWLSF
HEAT
HBOTE
HTOPF
HRADF
HTOPL
HTOTL
VAPOR
VTOPF
VBOTF
VISEV

5.3 BTEHOFEN

: standard deviation of U (n/s)

. standard deviation of V (n/s)

: standard deviation of W (m/s)

o ratio of T.K.E. to eguilibrium T.K.E.

: general coefficient for numerical algorithm

: general coefficient for numerical algorithm

: general coefficient for numerical algorithm

; general coefficient for numerical algorithm

: solar zenith angle (deg.)

; exchange coefficient for water vapor

: total water content in soil layer (kg/m%

: liquid water flux at the boitom of soil laver (kg/m*/'s)

: heat loss due to decrease of heat capacity ol soil (J/mé/s)

: total heat amount in sofl layer (J/mb)

: heat flux at the bottom of soil layer (I/m¥/s)

: heat flux at the top of soil laver (J/m¥/s)

: net radiation al the ground surface (J/m‘/s)

. latent heat flux at the top of soil layer (J/m*/s)

- total latent heat released or absorbed in soil layer (J/m%/s)
" total water vapor in soil layer (kg/m%)

: waler vapor flux at the fop of soil layer (kg/m%/s)

: water vapor flux atl the bottom of soil layer (kg/m'/s)

: total evaperation in soil layér (kg/m*/s)

FTN—F . A I —F LRI DHBESNEERAFEET >0, TOEER

GT = F oMb I— L ENBELD, THICENHTI—NENEHDONHD, T/, =

-

NSOY 7 —F L OF THEAFEIIFEEN —F L ELTHRISHTVWELO T, 371
—F L OESIRNEORE FE OEMNEIE L Lo TnS, FEI— ROEEEFHEDR
- R E LT Fig. 51 WKWRT,



JAERI—Data/Code 97—041

main sfream | branch | secondary branch | functions
PHY!V4
I
PREAD —DEWTMP - - - - - - - - - - =~ - - - -~ SHMD, SHMDD
I
MSHINT

I
SLYGIN  —GTABLE
I LGIS0IL
INITPF  —CLSLZA
I
FLXCAL
I
SFPR13 - - - - - - - = - - - = - - - s === PSYM, PSYH
i
—> time loop start

|

I

L——— 1{ime loop end
l
stop

I

| KMHCAL

| f

l FLXCAL

l I

| SOLVEG —SFCRAD - - - - - - - - = - - - - - -~ RSOL, RINF, PSYH
! [ SVAP) - - FDENSA, SHMD, TL
[ f t FESPARA - - - - - - - - FCW

| ] i F-EVPARA

\ [ | FEHWS

[ I | LSOLV1

| [ FSLIQU  -—————-- N FC¥

| [ | FEWPARA

| I | LSOLY?2

| Il LSTEMP -----——- e FCPAIR, FCW, FL
| I FESPARA - - - - - - - - FCW

| I FEALBED

I I LsOLV1

| SFPRIZ - - - - - - - - -t s s PSYM, PSYH

\ 1

\ UMAIN  —GENER

! i LDIREC2

| TMAIN R R N SHMD, FCPAIR, FL
| I FGENER

| i FDIRECZ

| I LELIQVA = - - = - — - - - - = - - - -~ SHMD, SHMDD

| EMATN —GENER

1 f LDIRECI

\ l

[ SAVEGD

| I

| DEBLGW

l

Fig. 5-1 Calculation Flow
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5.4 U7 )—F T OHEE
BEHTN—F > DBER AR 25 EOBNICHE > TRTRET,

1) AAN—F >

PHY1V4

dF 3 Inclnum, Iaclcon!t, Inclcon?, Inclvari
BRE

- EHEORNOHIE

- REFRR 0 ORF L B B

STIME  sEBERR (h)
DELT : FRfEIES ()

TINTEG : R (h)

TIMET BRI (h)
ITIME D EPELREAERERT (s)
TIMEH DEFIVHFR (h)
TN A2 TOER

IFDBG CEEETFIMA TS
IDEBUGHY WA TS GRERD
IDEBUGW W7 I GRAETH)

2) FIEREDAN

BLOCK DATA

aF L InciconZ

- H7) Inclicond/ Al, A2, B1, B2, CI, B1Z3, SQ, SL, SEi, SEZ, SQSL, G, CK,
RAIR, T00, GRDA

HRAE

-ﬁﬁbmeVF%?w&Uﬁﬁwﬂixwﬁﬂ

PREAD

FiE# L

JIEX Inclnum, Inciconl, InclconZ, Inclvari, SOILTY

- AR Inclcon2/ T0O .

- A Inclconl/ IPRINT, UI, VI, UGI, VGI, TBOTM, TO, GRDX, GRTOF, RO,

QHA, CNL, CNM, CNH, SMOIST, EMSVTY, ALBEDO,
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TURBID, CNDCTV, CAPACTY, Z0, 7T, DELT, STIME, TINTEG,
TLAGL, SLAT, FLAT, CF, BET, ROU, PRECIP
SOILTY/ ISTY :
HgE
- HA¥1 0 :param000 P OLITFOFESEGEETRAAD
IPRINT, UI. VI, UGI, VGI, TBOTM, TO, GRDX, GRTOP, RO, QHA, CNL, CNM,
CNH, SMOIST, EMSVTY, ALBEDO, TURBID, CNDCTV, CAPCTY, 20, ZT, DELT,
STIME, TINTEG, TLAGL, SLAT, FLAT, ISTY
CINT A—F DERIE
CF, BET, ROU, PRECIP
CALL DEWTMP : BAIREEH

3) #IREHOBRE

MSHINT

Elk=% ¢ L

JE X In¢lnum, Inclcon!
- A Inclnum/ N2

- HiH Inclconl/ Z, IID
Hhe

- KEBRER T DO#RE

7(N2), 1ID(N2) = 1/dZ

SLYGIN (WDELT)

glEH WDELT AH RefrE s (DELT)

2% (SOLVEG) TEXTURE, Ts, HW, QS, ET, EB, MYU, Is

IEX Inclnum, SOLAR, SOILTY, Inclconl, Imclcon2, Inclvari, PSFC, HEATB,
WATERB, VAPORB

- AT SOILTY/ [STY
Inclconl/ TO

B

CHIR DN T A—F ROEROHHE
TEXTURE, Ts, HW, QS, ET, EB, MYV
CALL GTABLE c BB T AT DA
CALL SZSOIL (Zs) W SRTE AR T DR



INITPF
HEH
OELY
- A

- h

e
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mEL

Inclnum, Inclconi, InclconZ, Inclvari

Inclnam/ Mi, NI, NS

Inclconl/ TO, VGI, UGI, VI, UI, GRDX, Z, QHA, Z0, Qs0, IT

Inclcon2/ CK, TOO

Inclconl/ TOB

Incivari/ STBL, VG, UG, V, U, T, Q. WL, UST, 7ST, QST, TSL, TAIB,
TS1B, RINFX, RSOLX, RNET,

c REH DT A—F RUEROFHHE
TOB, STBL, VG, UG, V, U, T, Q, WL, UST, VST, TST, QST, TSL, TAIB, TSIB,
RINFX, RSOLX, RNET

CALL CLSLZA

CELf T o= TN LAV 2. 0K BELREYIFE

RL1, RL2, E2, El, EL, DKM, DKH

FLXCAL
BlEH
adEX
* AT

cHh
{73515

HeL

Inclnum, Inclconl, Inclecon2, Inclvari
Inclnum/ N1

Inclconl/ ZID

Inclvari/ DKM, DKH, U, V, T

[nclvari/ TAX, TAY, HEA

- KEWPELT T 5w 7 AFHE

TAX, TAY, HEA

SEPRI3
FIEK
aEYL
- AJ

- 7

L

Inclpum, Inclconl, Inclcond, I[nclvari
Inclconl/ TO, BET, Z, 70, IT
Incicon2/ G, CK

Inclvari/ U, V, T

Inclvari/ STBL, UST, TS8T
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e
- BRI NS A —FFIRL
STBL, UST, TST

4) KA 7y TG

KMHCAL
glEk ®mL
IE Inclnum, Inciconl, Inclcon?, Inclvari, RATIO
- AA Inclnum/ N1, Ml
Inclcont/ ZID, BET
Inclcon2/ Al, A2, B1, BZ, CI, G
inclvari/ U, V, T, RLZ, EI, RL1, E2, EL, DKM
- A Inclvari/ DKM, DKH
RATIO/ RAT
Hae
CEHBI O— Ty —ETFALAI 2. 5K AEHAESE
RAT, DKM, DEH
FLXCAL
5l EH L
&N Inclnum, Inclconi, Imclcon2, Inclvari
- AN Inclnum/ N1
Inclconl/ ZID
inclvari/ DKM, DKH, U, V, T
- tHA Inclvari/ TAX., TAY, HEA
HEE
- KQHELR Y T v U AR
TAX, TAY, HEA
SOLVEG (IFDBG)
FlE IFDBG  AA WRBAHHET ST
HE @458 (SLVGIN) TEXTURE, Ts, HW, QS, ET, EB, MYU, Is
& Inclnum, SOLAR, SOILTY, Inclconl, Inclcon2, Imclvari, PSFC, HEATB,
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WATERB, VAPORB
- AN Inclcont/ DELT, QHA
Inclcon2/ TOO
Inclvari/ U, V, T (TA), Q, TIMET, RSOLX, RINFX, TSL, TIMEH, STBL

PSFC/ CHOO
HEATB/ HTOPF, HTOPL, HRADF
- Inclcont/ TO, Qs@
R RE
- T HE L OF B
CALL SFCRAD : RS, B EAE
CALL SVAPQ : MK S AR
CALL SLIQU : WP g ROKETE
CALL STEMP IR EETE
- RK[ETFIVOERGH (BHE B
T0, Qs0
SFPR13
FlER EL
IEX Inclaum, Inclconl, Inclcon?, Inclvari
- A7 Inciconl/ TO, BET, Z, %0, T
Incicon2/ G, CK
Inelvari/ U, V, T
- A Inclvari/ STBL, UST, TST
7 1:1

CBHIES A—FER
STBL, UST, TST

UMAIN

Clk=3 B

dEX Inclnum, Inclconl, InclconZ, Imclvari, LCLOZ
- Ah Inclnum/ NI, Ml

Incleonl/ DELT, 7ID, 7, Z0
Inclcon2/ CF, CK
Inclvari/ U, V, UG, VG, DEM
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- 7 Inclvari/ UN, VN
LCLOZ/ DL
HaE
- BEEE
U =» UN, V => VN
CALL GENER DR REGE R
CALL DIREC2 LR ATy TEER
TMAIN
glEE L
aE Inclnum, Incleconl, Inclcon2, Incivari, LCLOZ
- ATj Inclnum/ N1, Mi

Inclconl/ DELT, 2ID, 7, 20, ZT, Qs0, T, GRTOP
Inclcon2/ CK, T0O, GRDA
Inclvari/ DKH, Q, STBL, U, V. T, WL

- HA Inclvari/ QN, TN, WLN
LCLO2/ DL
HERE
- KALCEETE
Q=> QN
CALL GENER  REMAREEE
CALL DIRECZ CRATy TERE
CALL ELIZVA PR E
- KERFR
T => TN
CALL GENER  PE A REGHE
CALL DIRECZ RAT oy SEETE
- REFEAKEE
WL => WLN
CALL GENER D ERSREGTE
CALL DIREC2 CRATy SRR
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\
|
? EMAIN

gl E% L
JEX Inclnum, Inclconl, IanclconZ, Inclvari, LCLOZ
- A7; Inclnum/ NI, Ml
inclconl/ DELT, ZZD, BET, 1
Inctcon2/ B1, G, SQSL, SE2Z, SEif, CK
Inclvari/ DKM, Ei, RLI, TAX, TAY, U, V, HEA, E2Z, UST, STBL, EL
- 7 Inclvari/ E2IN, ELN
LCLO2/ DL
HREE

- ELPTEE T R F-RURE AT VER
E2 => EIN, EL => ELN

CALL GENER D E MR EGETE
CALL DIRECI DR ATy TEEHE
SAVEOD
FlER 'L
Q%X Inclnum, Inciconl, Inclcon2, Inclvari
« AT Inclnum/ N1, Ml
Inclconl/ Z

Inclcon2/ TQ0
Inclvari/ T, UN, VYN, TN, E2ZN, ELN, RLI1, RLZ, QN, WLN

- H 7 Inclvari/ U, V, T, E2, EL, Q, WL, RL1, RLZ, EI

e

CRATy TESERE
N =>U, W=>V, TN =>T, EIN=>E2, ELN =» EL, QN => Q, WLN => WL,
RL1, RL2, El

DEBUGW(IU, IS, IE, N, Ki, K2, K3, K4, IPG)
Bl E 1Y AN HAREES
IS AN HAHEEETAES
IE AFl HARTRTAER
N Adr AT
K1 AN EBEEHEET ST
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K2 A7 HmBEH WA 57
K3 AH PERE R o S S
K4 AR ERAEROEBARME Y ST
PG AT Hh—UHIE 7 57
JEL Inclnum, Inclconl, InclconZ, Inclvari
- Ah Inclnum/ NI, M1
Inclconi/ ZID, Z, TO, BET
Inclcon2/ CK, G, SEI
Inclvari/ STBL, UST, TST, U, V, T, Q, El, RL1, RIG, E2, EL, TAX,
TAY, HEA, DKM, DEH

- 77 Inclvari/ RIG
313
- JEERR O FHEMEH T

SR U, v, T, QLS. Q

I iR : RIG, E2, EL, DU, DV, DT, TAX, TAY, HEA

| J-BI%% : RIG, El, RL1, DKM, DKH

H SRR OIE ¢ RIG, TQ. PQ, DQ, FQ, TL, PL, DL, FL

VARIAN(IUNIT) - - - RfFEH

Bl & INIT A1 HHEESS

%X Inclnum, Inciconl, Imclcon?, Inclvari, SIGMA
< A7 Incinum/ N1, Ml

Incleonl/ 7ID, I
‘ Inclcon2/ Al, Bl
% Inclvari/ E1, RL1, DKM, U, V, E2, DKH, T, TINMEH, TIMET
\

- SIGMA/ SIGU, SIGV, SIGK
LCLO2/ DL
HAE
- JRE O 225 R

SIGU, SIGY, SIGW

DEBUGE (IUNIT) « - - R{&
BlEH INIT  AH  HAREES
i TE W Inclnum, Inciconl, Inclcon2, Imclvari, SIGMA
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- A Inclnum/ N1, Ml
Inclconl/ 1
Inclvari/ TIMEH, TIMET, RSOLX, RINFX, RNET, STBL, TSL, U, V, T,

E2, DEM, DKH

SIGMA/ SIGU, SIGY, SIGW

HEE

- BEEITRE AN

U, V, T, E2, SIGU, SIGY, SIGW, DEM, DEH

5) T®WEFI
SFCRAD
FlEH R
JE Incinum, Inclconl, Inclcon2, Inclvari, PSFC
- AT Incicon!/ Z, 20, ZT, PRECIP, TURBID, ALBEDO, SLAT, FLAT, TLAGL,
CNL, CNM, CNH
Inclcon2/ CK, T0O
Inclvari/ U, V, T, STBL, TIMEH
C Inclvari/ UST, RSOLX, RINFX
PSFC/ CHO
Hne

- HURERE. KN BERE
UST, RSOLX, RINFX, CHO

SYAPO(Z, TEXTURE, MYU, DELT, TR, UR, QR, CE0, AIRDEN, HW, EB, T, Q%)
5l &K A A HiH O $E FE AR

TEXTURE A41  LEOFWEOERE

MY At BREES/ST A-F (0 BEE. 1 BRER)

DELT  AFr RS ()

TR AN RZELEIE K

UR AN O KEE 1 EE®E (0/s)

QR AN K&EHE1EHE (keke)

CEO AFT KRERZHREK

AIRDEN A ZEREE (kg/n)

HW AB EEEKE @¥/md)
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EB A LEKEFER (ke/n'/s)

T A HEBEE ®

Qs A PR (ke/ke)
T FLUGS, AWORK, VAPORB
- A VAPORB/ VAPOR, VTOPF, VBOTF, VISEV
BEE
- H K AT EE
CALL ESPARA MR, AREERE
CALL EVPARA  HRIEPIRE
CALL ENWS : B S KRR E
CALL SOLVI T AL

SLIQU(Z, TEXTURE, MYU, DELT, ET, PRO, HW, EB, ER, T)
lEH z AH i oR O GRTE B AR
TEXTURE AF1 T HOFEEOEE
MY AH EEESNS A— (0 BfE 1 BRR)
DELT A1 RS (9
ET AN EHEER ke/nh)
PRO A KRR (ke/nY/s)
HW AF wEAE /nd)
EB A Tk EER (ke/n'/s)

T AN TEEE ®
IEX FLUGS, AWORK, WATERB
- A WATERB/ WLIQU, WBOTF, HWLSF
HEEE
- Hi PR A KETE
CALL EWPARA cBuR B, BREER
CALL SOLV2 AU AMEE

STEMP (Z, TEXTURE, ZENITH, MYU, DELT, RS, RL. TR, UR, QR, CHO, AIRDEN,
PRO, TP, HW, EB, T)
BlEK Z AT HR O EE
TEXTGRE A THEOBEHOEE
IENITH A KBXIEA (deg.)




MY AN BMESNT A—F (0 : BME.
DELT AN RS )
RS AT HHEE (/n/s)
RL At R&EE U/mY/s)
TR AT REHE L ESR K
UR AT RRE1EEE (n/s)
QR A KEH 1 BeE (ka/ke)
CHO AN B R R
AIRDEN A T EE (kg/md)
PRO AN REFRIEEE (ke/mY/s)
TP Ah MARE &
HW A7 EHEEKE (mf/m°)
EB H 7 +tHRkAEHFERE (ka/m'/s)
T AN THERE ®
IFE FLUGS, AWORK, HEATB
A HEATB/ HEAT, HBOTF, HTOPF, HRADF, HTOPL, HTOTL
HRE
CHHRESE
CALL ESPARA R R, BREER
CALL EALBED TN RER
CALL SOLVI A AMES
6) FBAQEL—F >
GENER(ID, DK, A)
51 & ID AN BTR/INTA—F
DK AT FRERE
A A7
€ X Inclnum, Inclconl, LCLOZ
- A Inclnum/ NI, Ml
Inclconl/ 27D, DELT
) LCLO2/ AL, BL, CL
BERE
- EILEE OO REGTE

JAERI—Data/Code 97—041

1 Bfgik)
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DIRECI (N, TOP, PEl, PFI, Q)

FlE%K N
T0P
PEI
PFI
Q

w4 Inclnum,

HBE

- S L RIURFE D EHR

AN
AT
AT
AT
7

WEE TR ND
LR T OERDRIE LA
KEHE 1 BOREE
REHE L EORMA

I P A 20 i

Inclconl, LCLOZ
« A7 Inclnum/ Mi
LCLOZ/ AL, BL, CL, DL

DIREC2(N, TOP, PE!, PFl, @

lEH N AT TR (ND
TOP AT FRERTOERO#E AR
PE1 A7l REHELBEOFEM
PFi AR KEH 1 BORREHE
Q A RS E
IE X Inclnum, Inciconl, LCLO2
- AT Inclnum/ Ml

Incleonl/
LCLO2/ AL, BL, CL, DL

R HE

< GvE 1 KRR B R

ELI2VA(TA, QA, RO, CP, CL, QASS, EFDD)

lEE TA
QA
RO
CP
CL
QASS
EFDT

IEL L

AT
AT
AT
A
AT
H
i

iR ®

i (ke/kg)

KEEE (ke/md)

Ka# (1/ke/K)

Si# (3/ke)

fafoii (ke/ke)

R HErL K ES R (ke/m)
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- AR LD RR R R L OFHE

€, D. Q

SOLVI(NX, NY, NZ, A, B, WK1, WK2)

glE=% NX AR KERTE GEEAM)
NY AT KSR (FEACAID
NZ AL wmERTER
A AF EE
B At RE
C AN R
D A BRE
Q AT A AMEIRIC LS
WK1 H 7 RE
WK2 H 71 R

OEX L

HEhE

- A AHEHE

SOLV2(NX, NY, NZ, A, B, C, D, Q, WKI, WK2)

glE% NX AN KRR CGRAEST)
NY AN KERTE (EILARD
NZ AT RERTH
A AN RE
B A7 ¥
¢ AT R
D A R
Q AR AT AWEERICLLSH
WK1 7 R
WK2 Hh o RE

IE L

HesE

A AMERE
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7) REN—F

DEWTMP (@A, TDEW)

Elk=3 QA Af kil Ge/kg
TDEW  HHh  BARE K

- mL

A

i S ERIRE AR

GTABLE

HlE mL

ITN SOILTAB

- 7 SOILTAB/ HWST, SATPOTT, CONDUCT, POWERT, HWWILTT, ROUCT

A

T HINT A DAT] (-Table 5-1)

Table 5-1 Lisi of soil parameters

Soil lype Index HWST SATPOTT CONDUCT POWERT HWWILTT ROGCT
number  (n°/m?) (m) (m/s) (?/m?) (J/m)
SAND* l 0.395 -0.121 1. 760%10¢ 4.05 0.0677 1.47X1Q8
LOAMY SAND* 2 0.410 -0.090 1.563x10 4. 38 0.0750 1.41x%10¢
SANDY LOAM- 3 0.435 -0.218  0.341x10" 4.90 0.1142 1.34x10°
SILT LOAM" 4 0. 485 -(). 786 0.072x10% 5.30 0.1794 1.27X108
LOAM" 5 0.480 -0.478 0.070x10°* 5. 39 0.1547 1.21x10°
SANDY CLAY LOAM* 6 0.420 -0.29% 0.063x10* 7.12 0.1749 1.18X10°
SILTY CLAY LOAM" 7 0.4717 -0.356 0.017x10°* 7.75 0.2181 1.32x108
CLAY LOAM* g 0.476 ~0.630 0.025x 10 8.02 0.2498 1.23x10¢
SANDY CLAY" 9 0.426 -0.153  0.022x10™*  10.40 0.2193 1.18X]108
SILTY CLAY" 10 0.462 -0.490  0.010x10™* 10.40 0.2832 1.15x10f
CLAY* 11 0. 482 -0.405 0.013x10* 11.40 0.2864 1.09x10°
PEAT* 12 0. 863 -0.356 0.080x107°* T.75 0.3947 (.84x10°
NARITA-SAND** 13 0. 4040 -0.050  0.350X10™* 6. 00 0.1500 1.26x10°

* Summarized by Pielke '¥ according to the United States Department of Agriculture (USDA)
textural classes, with data by Clapp and Hormberger ' and McCumber 2"

** Kondo and Saigusa 9.



GZSOIL (Z)

AGE:

OTEL

% AE

- M EE R T O

CLSLZA
glEH
IEL
< AH

- tH7
HBRE
CE O-T

ESPARA(N, NIN, T

JAERI-Data/Code §7—041

Z HA HHEEET M)
L

B

mL

Incinum, Inciconl, Inclcon2, Inclvari
Inclnum/ NI, MI

Inclconl/ ROU, GRTOP, ZZID, BET, 7
Inclcon2/ Al, A2, BI, BZ, ClI, G, CK
Inclvari/ U, ¥, T

Inclvari/ RLI, RL2, E2, El, EL, DKM, DEH

—EF L)L 2. 0Tk BELFOFHE T

EXTURE, HW¥, T, CSRS, KS, WORK)

51 Z K

IEIX

« A7]

BERE

- HBOBREEK

EVPARA(N, NIN, T

N AJT HIH 3 RITR A
NIN AJT BRI TR T R
TEXTURE AF1 L 3EO#EE

HW A7 EHEEKE (m/nd)

T Af hEEE ®

CSRS HiZr  LHEoRFE (/1270
KS HA REGEE (/)
WORK 7

SOILTAB

SOILTAB/ HWST, SATPOTT, POWERT, ROUCT

il

VBB DORE

EXTURE, HW, T, CDIF, RB)

FlEK

N AJ1 M 3RITTH T RE



dF X
« Ah
BEBE

- TBOKRQIEERBR R ORRRAORK
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NIN AN HHUKEER A

TEXTURE Ah  HBOEH

HW AT FHEEKE (W/nd)

T AN TEEAE ®

CDIF WA P kEKEEERE @/s)
RB 7 ARFEIRE

SOILTAB

SOILTAB/ HWST

Wl
2
&t

EHWS (N, TEXTURE, HWS)

k=34 N At HoHr 3 R TAS T R
TEXTURE AH THEEOEE
HWS A BRREES AR (ke/ke)
dEX SOILTAB
< AT SOILTAB/ HWST
HEE
- EHBORIEHEE KBEORTE

EWPARA(N, NIN, TEXTURE, HW, DW, DDW, KW, DKW

7l E¥

OFX
- AN
By RE

N A1 B 3RITHT R

NIN A HHKEETRE T R
TEXTURE A4 LEEOEHE

HW AF EHEEKE /0

DV HA EEIEEOKERERE (n/s)
DDW Wh DR DS W/s)

K¥ Hh o EKEER 0

DKW A KW ofs (/)

FLUGS, SOILTAB

SOILTAB/ HWST, SATPOTT, CONDUCT, POWERT

il

- LIBOWARKIEERE R OBKRRORTE



JAERI—Data/Code  97—041

EALBED(N, TEXTURE, HW, ZENITH, ALBD, EMIS)

5l E 8 N

AT MR TR

TEXTURE A H et 10kt |

HW AF EREAE (f/nd)
IENITH A KEBXIEMA (deg.)
ALBD H7 FILANE
EMIS i 5 2R

€ SOILTAB

- AH SOILTAB/ HWST

e

< BRI T LN R RO HBORE

8) BEgIL-—-F >

SHMD (TEMP)

PIEH TEMP SR (K

HH SHMD  #afutkdE (ke/ke)

SHMDD (TEMP)

5l EH TEMP KR &

7 SHMDD  fRfultiE oMy (ke/ke/K)

PSYM(Z, STB, ZZER)

glE 1
STB
11ER

H5 PSYM

PSYH(Z, STB, ZZER)

BlEH 7
STB
71ER

7 PSYM

mE

Ty oATOT7DOEE (W)
HEE )
HEBRICET 527 —HAkOMS

BE

EoL o ATATOES )
HES

HECETS 7 —EROES
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FDENSA(M, @, T, QQ, TD

gl &8 D EESEE (at Qand )
Q tiE (ke/ke)
T TR (K
QQ g (ke/ke)
TT i A0y
H7 FDENSA ZE® R (at QQ and TD)
FL{T)
gl&E T ki (K
th 7 FL AROER (1/ke
FCPATR(Q)
BiEH Q beiw (ke/ke)
Hi FCPAIR ZESRMLEL (1/ke/E)
FCW (1)
5l &R T Kig )
77 FCW KD LER (1/keg/K)

RSOL (TIME, PRECIP, TURBID, ALBEDO, DSLAT, DFLAT, TLAGL, CNL, CNM, CNH)
PiEH TIME — HEAF

PRECIP WIEE/AKE (cm)

TURBID KIIEMHEHE

ALBEDO 7 IR

DSLAT  KREB7R#& (deg.)

DFLAT  #&HE (deg.)

TLAGL  HiAREEOTH ()

CNL EEER (0 to i fraction)

CNM mEER (0 to I fraction)

CNH EEER (0 to 1 fraction)
tH RSOL H&E (I/m/s)
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| O SOLAR
i - SOLAR/ ZENITH

RINF (PRECIP, TEMP, CNL, CNM, CNE)
BlEf PRECIP wREKE (cm)
TEMP [ )
CNL EEER (0 to | fraction)
CNM FEEE (0 to 1 fraction)
CNH EEER (0 to 1 fraction)
5 RINF RKUBHE (/n'/s)

[
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6. &EEH

6. 15HES&HE
EFNOEZAEANDL DI, MFICRTRERGETET VORRAEZERBL /2.
HELEZKESRMHIE. ORMEOFESZREHOOIA, BRI <EN-OMEE 15
PEREL TWRETH D, 100 HEOHE 272720, ZOMKBRETIEL Lz
HOELT

1) BERHE
<ETRTF>
REAFE : 50
KR B 3300 m
AEBOES : Im (B1/E) ~100m (¥
TIEEK : 10
TIEERE 0~0.5, 0.5~1.0. 1.0~2.0. 2.0~4.0. 4.0~6.0. 6.0~9.0.
9.0~13.0, 13.0~17.0. 17.0~23.0. 23.0~37.0cm
<BTHESEH>
SR R 36
PN TS ; 0
ETEBLARRA 21:00 (Local Time)
& PRk IR 2400 W (100 H )
Ty b
=8 ; izl
7K : AgP
2) WiHE
BE (U, V) 3.0 m/s. 0.0 m/s
L0 (1) 20 ° C
AL A 3.5 K’km
Kl 8.0 g/kg
TERE 20 ° C
THEKSE 0.2 m*m?
ks B3R VTS S AT L
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6. 2ETERER .

BB RBUET R VPP500 o L CPU THE AT >/ E 25, CPU Tine i 20503 B TH-
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Fig. 6—1 Temporal changes of heat fluxes at ground surface. Rsol: solar radiation,
Rinf: atmospheric radiation, Rnet: net radiation, H: sensible heat flux, IE:

latent heal flux, G: heat conduction fo tihe ground.
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Fig. 6§—2 Temporal changes of soil temperature.
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Fig. 6—3 Temporal changes of volumetric soil water content.



JAERI-Data/Code 97—041

7. F&®

AL, KR WA - TEESRAO R ERERTORE TH 52 R KB
HEEPRITHETTNOE—BEE L THEL A -#IEE | XKTETIVONEEZ X
EDEEDTH S,

AEFINE, EECHS A RKERVHEIIDWTENFNHNLEZET N ERE,
KR ETENETAMEROBREEITLD 2DO0FEFIVIHEEGL TWS, R&ET V.
1 RICEET TV PHYDIVE OHBEFNIELZHO T, RAROREZXTYHETH L ERE,
WAL, L. SLRES LA F - AR E XS, RUBKREFRTDETILTE
2. HEFILDS OEERIED, HERUEKRONEBE, KOMELICE b1
DAHBBHETH S, TEETNVE, LtEABELOHHEFOBICHEIL. SBTORE.
S KER PEEOEBOBME L 2HET S ET N ThHb, INHOYRREFET
O R EEE & U TE, B OBGE, IR SR DK DR, KO/
ThaEELTHD, HEHHEBHES LT, HREVEFKE ORI, R ROHH,
KEEDFERFRNBRAOCHEEVEKELEEL TS, KRETIIVETEEFINEZ/EDST
B OHREMBEBREE T, BB BRERVKEEHROTHEZERL THD. 15
@OEFELZ 1 Monin-0bukhov OFF{LLHIE H V1 /=,

EFINOEZYEEFET B0 IR E AT o7, BRAMSRE TEIEL T,
EBRICOWT, EFLE 100 AMOFEEEEL THRD T LN TER, HERROBN
. TERERPEEOREEKROBEEL,S, EFNHARERERLOTHL L
PR E N, A%, BREALRMTORBRIE. EHECHHFFESICLD. BT OWREE
BT D TETHS,



D

2)

3)

4)

3)

6)

7

8)

9)

JAERI—Data/Code 97—041

z E X M

Brutsaert, W. H.: A theory for local evaporation {or heat transfer) from rough and smooth

surface at ground level, Water Resour. Res., 11, 543-550, (1975).
Brutsaert, W. H.: "Evaporation into the atmosphere"”, D. Reidel Pub., (1982).

Kondo, J.:  Air-sea bulk transfer coefficients in diabatic conditions, Boundary-Layer Meteor., 9,

91-112, (1975).

Kondo, J. and H. Yamazawa: Bulk transfer coefficient over a snow surface. Boundary-Layer

Meteor., 34, 123-135, (1986).

Kondo, J., N. Saigusa and T. Sato: A parameterization of evaporation from bare soil surface, J.

Appl. Meteor., 29, 383-387, (1990).

Kondo, J. and N. Saigusa: Modeiling the evaporation from bare soil with a formula for

vaporization in the soil pores, J. Meteor. Soc. Japan, T2, 413-421, (1994).

Kondo, J. and A. Kawanaka: Numerical study on the bulk heat transfer coefficient for a variety

of vegetation types and densities, Boundary-Layer Meteor., 37, 285-296, {1986).

Watanabe, T.: Studies on momentum and heat exchange between vegetation and the atmosphere,

Doctoral dissertation, Tohoku Univ., (1991).

Hopmans, J. and J. H. Dane: Effect of temperature-dependent hydraulic properties on soil water

movement, Soil Sci. Soc. Am. J., 49, 51-58, (1985).

10) Manabe, S.: The atmospheric circulation and the hydrology of the earth's surface. Mon. Wea.

Rev., 97, 739-774, (1969).

11) Schidler, G., N. Kalthoff, F. Fiedler: Validation of a model for heat, mass, and momentum over

vegetated surface using LOTREX-10E/HIBESS data, Beitr. Phys. Atmosph., 63, 85-110, (1990).

12) Jones, H. G.: "Plants and microclimate (second edition)", Cambridge Univ. Press, (1992).

13) IFEESETE () : KEREBEOSKRY, GaE/E, (1994).

14) 1hiEEAE © 1 XoTRRETIVOMRE (PHYD1V3) . JAERI-M 90-128. (1990).

15) Piclke, R. A.: "Mesoscale meteorological modeling”, Academic Press, (1984).

16) Clapp, R. and G. Hornberger: Empirical equations for some soil hydraulic properties, Water



JAERI—Data/Code 97—041

Resour. Res., 14, 601-604, (1978).

17) Jackson, R. D. R. I. Reginato, B. A. Kimball and F. S. Nakayama: Diurnal soil-water

evaporation: Comparison of measured and calculated soil water fluxes, Soil Sci. Soc. Am. J., 38,

861-866, (1974).

18) ILHERLIE (TSR HE) "RER A 1 HIRIGEVL AR, REARHRS, (1981).

19) Yasuda, N.: Turbulent diffusivity and diurnal variations in the atmospheric boundary layer,

Boundary-Layer Meteor., 43, 209-221, (1988).

20) McCumber, M. C.:  “A numerical simulation of the influence of heat and moisture fluxes upon

mesoscale circulations” , Ph.D. Dissertation, University of Virginia, Charlottesville, (1980).



