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Development of a One-Dimensional Atmospheric Model

(PHYD1V3)
Hiromi YAMAZAWA

Department of Environmental Safety Research
Tokai Research Establishment
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Tokai-mura, Naka-gun, Ibaraski-ken

{Received July 12, 1990}

A one-dimensional atmoshperic model PHYD1V3 was developed in the
study of high performance SPEEDL development. This report contains
description of the model and methods of numerical solution as well as
deseription and usage of the model codé.

The present model covers the atmospheric layer with the vertical
spatial scale of several kilometers and the temporal scale of one day.
The objective items of the model are the horizontal wind velocity, the
potential temperature and turbulence quantities as well as the relative
quantities such as the atmoapheric stability and the turbulence
diffugivity. The model consists of prognostic equations for the wind
velocity and the potential temperature, a second-order turbulence closure
model by Mellor-Yamada, a ground surface heat budget equation, a soil
layer heat conduction equation and models of solar radiation and
atmospheric radiation. The solution method employed for the prognostic
equations is Crank-Nicolson implicit method.

Model calculations can be performed only by setting relevant values
to a parameter file. This usage has certain limitation. To perform
calculations beyond the limitaion, slight modification of the code is
necessary. LExplanations of code modification for possible model

calculations were presented.

Kevwords: Atmospheric Model, Numerical Solution Method, Simulation, Code,

Turbulence Closure, Wind, Atmospheric Stability, Diffusivity
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HE®X 43) dNEE (DEE) OHEFGOZ-HORXTHEY, KEFLvTRERELHE
FTEDICHCT VL., Thd, HEHBEHEHAIKCARSNSZ L HSUB FTERICL L SHUHERNLE
FEUAMBRLNE, TNEHLAHNROS NS EFVDOANELLTELTLSEHETH S,
TR EoRQUEMSELEBLUNCRTHFEICIDEMRT 5. HhiE ﬁ(o)&OmuAiU,
HEE (M) . FRE (L) TARABOATCLLHLEOREREITRTES
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L1 _)0.87+0.05x,+0.03xf , for M (4d)
¢T3 ]0.82+0.09x,+0.05x) , for U
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T. B ENEORETH L, ERF -2 5, 2ROILTRIECEOATLHHLOEHS,
TEBESGCHBECELATOLL2HSOHEG, PTEESNU(GEECEDO T 2H D
Mg, 2 (EomuEs0 et &Lk, LAOFHEERZTOHSTISU THEFET
CEt kD THEORARGEBRBAERD 5. LA THOEGwHRANKRIETHEM, EH L
HEkB L ENKEREO SO REORETIACOBEHRES 42 C3EETSH
BLEZOND I, REFAVTCEAERACTHLEHE LB KBTREST S &icd
. BB AKEEHEREERICHERE»SHET S,

X C4) RO (5) T FVRETHTORRSEMA I, Monin—Obukhov O AL R H T &
Mellor ~ Yamada it K D #E R sN TRNER NS,

g =BCylul {eu(t)y—t 1?23 (45)

gil=hzg". o {46)
EFARDLBTOERENFTRICEDEZ S

du_ dv _ .

2z 62 - O (47)
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=g l=0 (49)
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31 HFS
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FEBED Ry - N2y FEBROVS (Fig.3) . HLFE#HHE ((*RUq?l) &FgEEH
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R Lk 2 iFESE2 205, FHERVILRKETBEOBTES L, &4 Fig 3 ORRE O
HMOBRSERVL, BMATNEBIAS LB TOMEEZT. BURMERMTOME (O,= T, HiEHE
BREE) AH-o, £/, T, @dHidEE (T, -, Tyx) OEJRETLH 2. B TAEEI 2z T2
WTRETOEREZH VD,

' Zon—Zn-2 , for u, v and & ,
Sz,= . 4 2
Z3n41— Zzn-y , fOTr g an g ,

52 ${22n+l_z2n-l , for = v anc% e
nrie Zant2~ <2n for g and q TR

Wb oM AR L TR, Fig.3o&Zsffdicdd s,
325,n+1!2=23,n+l_25.n

R0 A,
3.2 FHAEBNORE

FHORATHSEBER CKERE o kT v, BHO, HAEH Tz F- g 2 ROL
MESA2r-—nv1) ARELTeTETE, X (1) (R TFHO-BETESTILNTE S,

e
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$2urs | (48)
2__ 24 _
=g l=0 . (49)

co, Ny qEFALBTORMNAETH S,

3. B fH Mk
3.1 #FA

HBm s R Ky, Ky DEHEq, v, 908 FohhTtERsN T EE, K (1)-03)
OEAEZAOESI RN ERBLUTETESTCENTE R, #-T, £3 - FTiRIKTEFVY
FEBD Ry - VY FEROWS (Fig.3) o BLE#HITE (AU 1) EFEE TN
HAMEEARERS NS, £/, MPTEEEH R I 5L DOBTEZRET S .

AHETE, BrAKETIESEZLUTOLEDERT L. BTHOM LSz kK ohi
TR Likd iS4 2005, PHERUIRERITEOBRTESE, §4 Figd okikTh
HOBRSEHVE, RATNEBIARSEH TOEEERT. BB ELDTOME (O, T HEE
BEE) ZHoo #/, To BHPRE (T, Tyw) DHAWTHS 5. B THRMMRO z 2
WTRHEToEEEZH V. '

Zgpn— Zon-z . fOr u, v and & ,
§2n= £ ® and g%l
Z3n+1™ 2Z28-1 . LOT g 21 g .

5, {ZWWI_zzmd , for u, vand O,
+ = 2
PR N 2z —22n . for g° oand gl

HMob o HEAR T LTHE, Fig3 oBSfriciEos,
825 pr1/2= 25,051 Z5.n

EHV 4,
3.2 FHRAEXORE

FHARATHESEBER UREEZ kT v, BMO, SAEH T 2L ¥ - ¢ 2 RUIL
mExRr—1) 2RELToTESTE, R (1R TEEO-RETERSIILENTED.
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%=M+A¢+F (50)
CLTHMAFEI RFILRBXEEAZL, NATRTEZRSR S,
_ 8 g 0
4= azKaz

KiZdKy, Ku, Kg X2 K 28T b0E95, £/, L B0 ofZE2Hax (4) RY

(5) OEWUEIIGL, |3ER (1), (2) oARWEKREL (4), (5) oA
K ihd a2, BT FATHL T fEH i, —MRiT Crank—Nicolson @S EFEN 2 60
TV, $OLBOERNRLETHMR 7 v THEERTET S L,

(i+ry (i@} Pe ; i
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EDEFEN D, CCTOt BIEMSTHE. LRXEBB 27 271 & i+ IOTEKT G
WHT A iIc kD FREE B,

(hAEt—%A):p“*“=3_Tt41¢“)+ng+q,m (52)

F/, MREHOTEMENRBTHATER 5,

: K, : K,
(oo gh | T oo 2 e | 58

L, 0O TORIZFEBTROESEZELTE, K (52) kX ERATE L, EL
~NEFER T U VicT sl AERETD, FonEE ARG

i+l (i+1) i+1) _
an,n—l?}zil )+an,n¢rxL +an,n+l‘p}1:~1 )_Yn (54)

TRENE, FHOFRK e, | BE¥THND 147 PIOBET, COEETH L3 ELSRITHIC
WhHh, nBIXRENEADESGOERHITATEINS,

atKn-—I/Z

a = —_—_—
non-l 232,,_82,,_1,‘2

Tn n=1—ASt—Fpn oy~ Tn ns1

_ StKrH'l/Z
232n3z,1+1;2

an.n+i=
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T, A0y, BRTEHERT 7 OEHOLYDI+1OHERITHYESEMMEE L THR
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?}zi )+C{ n,n*rlw}nt-l )=Bn (55)
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N Tr onti
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Yn_an.nflﬂnfl
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ZARaE L, WICKK b THE ﬁ“ﬂ%@&%&% ﬁﬂ%ﬁ“ﬁw‘”%m
ATEERCREORASE TREROERAFGEUTCRTAETHEENS ., 97, L (1)

C(3) On=1kWEdEESHFRERAOEFHFEIET, HMEAMEELE @%m# g i
28y, (29) kv,
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ERTIENTEL, C2TTCLE, oBuXBvOFCyi kL, ¢080DKE Cy BEL
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R TE 21)[1/’2321(523,2 ) (58)
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®(4) RO (5) OFHEAEMHE, B4 (45) RU (46) THEINLES ¢, KH A,

Fra, =048 C EiCLOBORE,
%?wkﬁﬁ%?@ﬁﬁ%#@.ﬂ HEZE522b0EEZDLDEEA5 DD 2 MK

CAmEN S, X (1)-(3) KEEEHEF SN TED (R4, 48, KX (4) BT (5)
cipgarERESATOS (R49) Ko - For, MIFOHEXELTTREHOC T A

82y t8zn-1/2) @ no1 NBNTBN-1
1—a’n.1 nBx

(60)
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AT 5
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3.3 EFEI90C—FFILARIL2D

Ao — FTeh, FO(22) ok s LT Newton ik Rl T WS X (22) O Ld%((1,)T
T &)oL ICMT 540,

3 fllg) =f‘“ kz®(k+a)
310 Jo (Lathz)iliede (61)

S 127U,

F(z)={8u| 2475822 )10

Fl YT h S, (AT E Newton ZOBDEL SRHICHTIKIB L TB LR
Tx5, 1, DMPHE%EL,TEL, Newton ZTERIAEINI I HFBDLELTET L,
Ak o EEFEHELNE T TESNS,

13" =5.0m (62)
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ey _ o _f0™)
£0 —ID fl(lé")) (63)
ISR
léi%-l)_._l((]i) élo—ﬁ
15"

25,
3.4 HERBEE

L2EEEBICARTOREZ 7y 70&F (1 XEFi+]) 2EHoLEHCNT LT L ET
. NEIRLEBM AT 7ORSEHATEEEE, BEAAF v VOFTELERCHEND,
WAREXFEHEFWTLLCB0LE95, A (39) oRAMRIR DR ED 5 DRAMHE,
BR#A 7 7 o 7 REBRT T 0 220, ROCHMIEBERATATERIN .

eaTh=eo { 4(T§9 )P TE*Y (7)) ) (64)
~H-l E=r (6" — T&" 498, qui—g.(T§) } ] - (65)
(66)

—G=cspsho (T =Ty 1824 112
g (TE ) =g (T6 ) +qs” (TEW(TH Y =Ty
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CCLT, ¢ BEDIEA, o BTOEE, q.(T) GEETTOMEMLEE, g (T)iEq,
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1E& T 2o 3 (64)— (66) £ (39) WAL, T, "D THEL &
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ay o T v ay (T =y (67)
i 5 k 4 i

an.0=4eo (T4 ) #5222k r {1 nBug,” (T (68)

 Cab5ks ¢

0.1 EFISUL) (69)

rom (1-A)S+eL Ll +r {017+ 08, { qui—qs(T§) (70
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MR LD,
#(40) oWk 3 28D Crank—Nicolson kA MLy, FAABERAL LTHEL S,
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Bo=7r0/ a0 {7
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4.1
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B
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. Y BN . i
a0‘0=4eo(T6")3+-§—'zp‘T;-+r{1+n8qu (76} (68)
- Cspsks 69
ol $z5, 12 (69)
Tu':(l*A)S+5L1 +r[8{i)+715w{QW1_QS(Té”) (70)

sig, (TED} )
ML |
# (40 OFEiE1Z 3 28O Crank—Nicolson [BigiE & A, FaUAEREHL LTHO S
s, grEfAopBEE LCTRERHG 5,

a’og=dag, 1/ 0,0 (71

—

l‘O

Bo=ro/aso T2

P BREB T - ECEEY 524, 2oMmoisEd 3 2BEMUTHS, HL, BIFAHS
O 0 TH S

4. FtHa-—-F
4.1 Ak

AEFAOHEI - FE2 T FORTRANTITESLNTED, A4 7oy 7n, 1BHOH
T—FrEIT S5 A, BHMOMBA T 0 7 A RUPMMERER 70 754 (BLOCK
DATA) »OHRELA. R 7 v 7EIFHK 200017 CH b, ChSOPTEELSDICDL T 43
HITFONEEBNT S, Chon 7ol Ia3+otEct bl TosMOFEH oI
I
" AAvn—Fv [FHEBELEORNRUBACKHTIFEHEREAERET S (PHY1V) .
G BiBEL-Fry D EFNVCEOSOSEBOHEZTS (UMAIN, TMAIN, EMATIN,
CLSL2A, KMHCAL, SFPR13, FLXCAL, SOILT, SAV
EOD) .

@ PHIHBRL-F W ohov-F vicANHREETT . FHEV- F b oslH
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@ WAEHL—-F AR I-FEESYT, oEF v CoEHATLIE0TE SN
MI% (Rafnihidd, LEBEEE) O BEITS (FAIM FAILH
PSYM, PSYH, SHMD, SHMDD, RSOL, RINF, DEWT
MP) .
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G Wb —F D EH THEO¥VMALEITS (BLOCK DATA, INITPF, M
SHINT, SOILIN) .
G AMAr—Fv [HBNIA-sDANKCHEEROH S EZT) (PREAD, DE
BUGW) ,

HEwY 2Dy HBEREFigd A Lic, ITH, A4y —F @ THEMNE, FiEL -
FoL W ey —Fr, A= F Y ERONEA, JAGR L -7y RO B Y - T
YREEOMETREINTV L, it ERECRENE Figb KR L L. Figd - aBZWA{LoR
n, Figh ~bBHEICET LV - THOHFBORAZEL T o, FUWOETEE £ 4 ¥
N=F P EOHERNE T TN - F B TH B,
VIEIEOFIHEUTDOEB D TH L, TEHFHRECHLBUL NI -2 EPREADICEY
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WEb T, iR S0k, TORGRERRUAFTEOREMNITDOH L., HiHS0
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SOFEETC, BREFEMHORT (UN, VN, TN, E2ZN, ELN]
BT 5.
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Table 1 List of variables. The first, second and third characters in the
coiumn "Type’ respectively indicate Real/Integer,
Constant/Variable and Parameter/Array.

Name Type Unit- Description

DELT RC &t s Time increment

STIME RC h Start time (standard time)

TINTEG RC h Calculation peried

TLAGL RC h Time lag between local time and standard time
TIMEH RV h Present standard time

TIMET RV h Time from start time

ITIME [V s Time from start time

N1 iCcP N Number of grids in the air

NS |CP N Number of grids in soil

Z RCA z m Grid height

22D RCA sz m™* Inverse of grid interval

ZSL RCA P m Depth of grid in soil

ZDSL RCA §zg m Grid interval in soil

RSOLX RV S Wm™  Solar radiation

RINFX RV L. Wm™?  Atmospheric radiation

RNET RV Rues Wm™®  Net radiation

STBL RV L m Stability length

usT RV . ms™"  Friction velocity

TST RV 6. K Friction temperature

U{N} RVA u ms ' Wind velocity (u—component)

V(N) RVA v ms™'  Wind velocity (uv~component)

T{N) RVA & C Potential temperature

EZ(N} RVA q° m?s™?  Turbuience kinetic energy

EL{N} RVA gl m®s™®  Turbulence fength scale Xg°

DKM RVA Ku m’s™  Turbulence diffusivity of momentum
OKH RVA Ky m*s™  Turbulence diffusivity of temperature
TSL RVA T kK Soil temperature
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Table 2 Commen bleck reference. The marks + and = respectively indicate
the assignment and reference of values of the common block in
the module. The mark — indicates that the common block is
declared but no reference cccurs.

PBMIC;UTESF KSG i DS SP
HLSNL{MMMFL:MAEII { EOOR
YOHIS  AAAPX HVNRR  BI11E
1CITL: ITTRCi{CEEEE ! ULLA
VKNPZ2 i NNNIA I AOQORCC:iGTID
3DTF A 3L:;LD 12{W N
CLOUDI - = - = - == — - e - - - - L — = -+
CSOILl = — = = -~ — - - e - - - Poe =
CSOIL2 - — - - — == — - P e o L= -+
GDIF = ~d === I
GFLX - e = - -
GLBLCT + - - e e e o L - P== -
GLBLCO = - - - === ! - - -« R
GLBLCl =4+ =—-=-—-=—-- =~ - - -
GLBLC2 =+ - =i - —-=-—- & =« -
GLBLC3 = + - = == == - = - = = _
GLBLC4 =+ = — | = - — — b- - f—= -
GLBLVI - - - ===+ - D=+ -
GLNG - e T L - -
GMSH - +== =====!=-===]=="-
GNEW - e -
GOLD - + = ======+ == -
GPDF - e e - - -
GTSL - e N
LCLO2 e :j + ==
QUTPUT = = = - — — = = = | — - — — — - - -+
RADDAT - — = = i ~ = = = - P - - - - - P- = -
SOIL e A L - - - - P = -
TMPDAT = - == - ===} = - - - =+
TMPINT = - = -1 - = - = -1 -~ = - { -+ -+
WNDDAT = - — — 1 == - - @ - -~ — - R
WNDINT - - =-: = - - — - N P- - -
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Tabile 3 Standard grid configuration.

Grid number
Air N1{N}=28
Soil NS( Vs )=7

Grid height {m) z;;_,= 10, 40, 70, 100, 150, 200, 250, 300, 350, 400,
z3; = 25, bbb, B85, 125, 175, 225, 2756, 325, 375, 425,

45¢, 500, 600, 700, BOO, 900,1000,1200,1400,1600,1800,
476, 550, 650, 750, 850, §50,1100.1300,1500,1700,1800,

2000,2400,2800,3200,3600,4000,4400,4800
2200,2600,3000,3400,3800,4200,4600,5000

Grid depth (m) z2,2= 0.0, 0.01, 0.02, 0.04, 0.08, 0.16, 0.32, 0.64

Table 4 Ground surface properties.

Nature of surface Albedo Emissivity Capacity Diffusivity
(Soil type) A 3 CsPs ks
10%Jm3k? 107 %més™?
Urban land 0.18 0.88
Sand (wet) 0.20 6.91 2.8 0.7
(dry) (.45 0.84 1.2 0.2
Bare scil (wet) 0.05-0.25 0.92-0.98
{dry) 0.20-0.40 0.90-0.97
Grass, short vegetation 0.15-0.25 0.80-0.98
Coniferous forest 0.05-0.15 ¢.95-0.69
Deciduous forest 0.15-0.25 0.83-0¢.¢8
Water surface 0.03-0.10 0.92-0.97
Snow surface {old) 0.35-0.656 0.82-0.97 0.8 0.4
(fresh) 0.80-0.85 0.99 0.2 0.1
Ciay {wet) 3.1 0.5
(dry) 1.4 0.2
Mar! {wet) 4.0 0.1
{dry} 0.6 0.1
Table 5 Typical vaiue of air turbidity f..
i Atmospheric situation
50.056 Blue clear sky without haze, rural area,

visibilitya50 km.

0.1 Slightly hazy sky., visibility=30 to 50 km.
0.2 Hazy sky in urban area. visibility=10 km.
=0.3 White hazy sky, visibility<10 km.
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Table 6 Typical values of roughness length parameters.

Surface type zg {(m) zr {m)
Snow surface {smooth) 2x107% 7x1078
(rugged) 2x1073 3x107®

Sand, soil (smooth) ax10™ 8x107°
(rugged) Ex1073 1x10™

vegetation (2cm high) axto™? ax107*
(10cm high) 1.5x107? 21078

(50cm high) 5xji07? 7x107?

(1m high) 1x107? 1.5x107°

Orchard §x107} gx10?
Forest 0.8-2.0 1.6x107¢
Rural town 0.2-0.6 2x1072
Suburbs 0.8 1.5x107*
Urban area 1.6 3x107?

Eqg. 41

£Eg.29 Eqg.30

)
\ S a-9L¥ L Xed H m
A4 N\// ‘ ‘ ‘ |

Ground surface

kq.40 G

Fig.1 Schematic illustration eof ground surface heat budget. Equation
numbers corresponding to each processes are shown.
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Fig.?2 Ratio of gleobal solar radiation from cloudy sky to that from clear
sky as a function of total cloudiness n and low level and medium
level cloudiness n;; Eq.{43).
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2 —u>z -"-——92 —3
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1 +—uq1 ——87 —1
0 .
0 To 0 Ground
surface
— T4 1
Soil
— T —{2
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Fig.3 Schematic illustration of grid system.
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MSHINT

| INLTPF |——|cLSL2a]

— SOILT { RSOL

TMAIN |—r— GENER |
[ d

_——————

DIRECL

O |

- ————

FATM !

[ afisalhesiuslion ]

DEWTH |

DEBUGH

BLOCK DATA

Fig.4 Diagram of module reference.
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(j?HYDlVB : Star§:>

Calc. parameter input Parameter file

( PREAD ) L\\\_—’//J

Time dqta init.

l Calc. parameter print

Grid height init.
(MSHINT)

Soil layer init.

(SOILIN)
Vertical profile init. Turb. guantity init.
( INLITPF) {CLSL2A)
Other init.

{( FLXCAL, SFPR13)

®

Fig.5 {(a) Flow chart of PHYDIV3 code (initialization).
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v

Turb. diffusivity calc.
( KMHCAL )

Turb. diffusion term calc.
{ FLXCAL)

Ground surface temp.
and soil temp. calc.
(SCILT)

Surface layer parameter calc.
{SFPR13)

Wind velocity calc.
(UMATN)

Potential temp. calc.
{ TMAIN)

Turb. kinetic energy and
Turb. length scale calc.
(EMAIN)

Substitution for old data
{ SAVEOD)

Time control

Output
{ DEBUGHW)

Fig.5 {(b) Flow chart of PHYD1V3 code (time l|loop).
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Cx#+%x CONSTANT SECTION
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COMMON
COMMON
COMMON
COMMON

COMMON

COMMON
COMMON
COMMON

c

/GLBLCO/
JOUTPUT/
FUNDINT/
/TMPINT/
/TMPDAT/
/CSOILT/
/CSOIL2/
/RADDAT/
/CLOUDI/
/WNDDAT/
/GMSH/

/SOIL/

N1=28 .
M1=N1+1 .,

NS=
N2=

DELT » ST
IPRINT
ur
T0 ., TBO
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CNDCTV ~
EMSVTY
SLAT

4
7
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4

VI

CF
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¢ A-H -
7 3
2*¥xM1 >

0~2 3

IME ~» TINTEG,
» UGI ’
™ ~, TOB
- GRTOP -~
CAPCTY
ALBEDOD .~
FLAT
CNM ’
10 -
ZZID(NZ)
ZSL(O:INS)
» ZDSLCOINS2

CNH
7

Cxxxx CONSTANTS DEFINED IN BLOCK DATA

C
COMMON

C
Cxxxx END OF
C
C

Cxxxx VARIABLE SECTIOCN

9
COMMON
COMMON
COMMON

COMMON

COMMON
C
C*xxxx
C

END OF

/GLBLC1/
/GLBLC2/
/GLBLC3/
/GLBLCG/

CONSTANT

/GLBLCT/
/GLBLVL1/
/GOLD/
/GNEW/
/GLNG/
/GDIF/
/GTSL/
FGFLX/
/GPDF/

VARIABLE

A2
SL
CK
RAI

SECTION

TIMEH » T
UsT T
UiMi1o
UNCM1)D
RLI(M1)
DKM(M13
TSL{O:INS?
TAX (M1
UG (M1

SECTION

B2
SE2

, Bl ’
s SE1

R, TOO

IMET » ITIME
ST s RSCLX
s V(M1) ,
s VN(M1)
» RLZ(M1)
, DKHIM1)

AT T Y

s TAY (ML) .
» VG(M1)

PRECIP .

TLAGL

VG1

GRDX -~

s, €1 -~
SQsSL

, RINFX
T(ML)
TN(M1)
E1(M1)
RIG(M12

HEA{M1)

RGU

TURBID »~

+ BET

QHA

B123

#

I

’

Fig.6 Definition of gommon blocks.
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IPRINT = 7200 ¢ 5 PRINT OUT INTERVAL *
uI = 4.0000000000D-00 (M/S) INITIAL U-COMPONENT *
Vi = C.0000000000D-00 (M/5) INITIAL V-COMPONENT *
UGl = 4.0000000000D~-00 (M/SD GEQSTROPHIC WIND U-COMP.x
VGI = 0.0C00000000D-00 (M/SO GEOSTROPHIC WIND V-COMP.=x
TBOTM = 1.50000000000+01 (D.CH TEMP. AT BOT. OF SOIL L.=x
TO = 1.5000000000D+01 (b.C2 TEMP. AT BOT. OF AILR L. =
GRDX = 3.5000000000D-03 (C/KM) VERT. POTENT. TEMP.GRAD.=x
GRTOP = 3.500C000000D~-C3 (C/KMY V.P.T.G. AT MODEL TOP *
RO = 1.2000000000D+C0  (KG/M3)Y AIR DENSITY 3
QHA = 8.0000000000D0-03 (KG/KG> SPECIFIC HUMID. SFC.LYR.=
CNL = 0.-30000000000-0C ¢ > CLOUDINESS LOW *
CNM = C.50000000000-0C ( > CLOUDINESS MID .GE. CNL =
CNH = 0.70000000000-00 (¢ ) CLOUDINESS HGH .GE. CNM =
SMDIST = ¢.5C0000000000-00 (¢ > EVAPORATION COEFFICIENT =
EMSVTY = C.9800000000D-00 ( Y EMMISSIVITY OF G. SFC. =
ALBEDQO = 0.2000000000D-00 (¢ )} ALBEDO OF G. SFC. =
TURBID = 0.100C0000000-0C ( TURBIDITY OF AIR *
CNDCTV = 0.2000000000D-06 (M2/8) SOIL HEAT CONDUCTIVITY =
CAPCTY = 1.5000000000D+06 (J/M3/K3SOIL HEAT CAPACITY *
20 = 0.30000000000+00 (M) SURFACE ROUGHNESS (WINDY=x
T = 0.0200000000D+C0 (M) SURFACE ROUGHNESS (TEMP)=*
DELT = 3.0000000000D+0C1 {5) TIME INCREAMENT *
STIME = 3.0000000000D+00 (H.JSTY INITIAL TIME (J.5.T.) *
TINTEG = 24.0000000000D+00  (H2 INTEGRATION PERIQGD ¥
TLAGL = 0.36700000000+00  (H) (LOCAL TIME) - (J.S.T7.2) =x
SLAT = 5.0000000000D+00 (DEG) SOLAR LATITUDE ¥
FLAT = 38.0000000000D0+00 (DEG) LATITUDE x

Fig.7 Contents of the parameter file.
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