




































































































APPENDIX A 

COMPliTE R PROGRAMS 

The first two programs were used to convert the raw data 

collected from the temperature and wind systems into a temperatures 

and wind speeds. The computer then punched these onto cards which, 

along with another card containing the net radiation, soil heat flux, 

wind run, and the barometric pressure, served as input data for the 

third program. This program calculated the evapotranspiration using 

t he Bowen ratio method and the Thornthwaite-Holzman method. 

Program 1 - Wind Profile. 

Program 2 - Temperature Conversion. 

Program 3 - Evapotranspiration. 
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PROGRAM 1 - WIND PROFILE 

(for the calculation of wind speeds, u* and z0 using 3 levels ) 



!Jl JV. ENSI ~N IL(3l 
OP' ENSHHi Ttl51), C(l5l,6t, T~(l51), CNTS(l5l,6), hS(l51,()) 

C VE RY FIRST CAR D C0NTR 0LS THE N0. ~F TIMES WH0LE PR2GRA MS AKE Te SE RUNrl3 
C EACH SET 0F CATA ~UST C0NTAlN THE F~LLHWING 
C FIRST CARD 0F DATA MUST C0NT AI N THE F0Ll0WING, 
C IC(l Tr 3) NH , ~A, JA/ 212,1 4 ,312/ 
C If F 0RG 0T T0 TURN ~ETf R 0N , THEN C(l T0 '>l=O.O 
C IF SKIPT READI NG , THE~ T, Cll TH 5) =0.0 
C T=TI~E 0F READING, C=OIAL REACING, T~= 1/2 WA Y TI~E, 
C C~TS=N e ~ F ~l T E R C0UNf S PER MI ~ UTE, WS=WINC SPEED PEK MINUTE 

REAC(5,1321 LJ 
13? F0RtMT(l3l 

0~ 777 JL=l,lJ 
RE~ 0 (5,1 0 l(l0(K),K=l,3), NH,M~ ,J ~ 

1 0 FeR~~T(2A2,A4,312l 
NA=Nh* f'I- A 
A=lt.S3841925 
B-=2.54941612 
NS=NA+l 
D0 SC J=l, NS 
REA 0 (5,ll T(J), C(J,3), C(J,Z), C(J,L), C(J,4), C(J,5l ,C(J,6) 

l FeR ~ AT(F4. Q ,lX,6F5. 0 ) 
50 CZ t\Tl t-4 Lt 

DZ 9 0 J=l, ' A 
K=Jt-L 
IF (T(Jl.E Q.O.Ol G0 T0 65 
IF(T{KI.E ~ . O .Ol G0 T0 h9 
DElTAT={f{KI-T(Jl) 
T~(J)=(f(KI+T(Jll/2.0 
lFfOELTAT.LT.41.0) u0 Te 11 
T ~~ ={(l(KI/l O O.C)-t.O I *lOO .C+6 0 . 0 
OELTAT = (f MM -T(J I I 
T~(J):(f ~~ •T(J )J/2.0 

71 IF(C(K,l) • EQ. 0. 0 ) G ~ T0 60 
lF(C(J,l).t ~ .O. O l GC T0 61 
00 51 JK=l,JA 
If(C(K,JKI.Lf.C{J,Jkl.ANO.C(K ,JK). NE.O.G ) G0 T0 56 
C1 TSLJ,JKl=(C(K,JK)-C(J,JK) J/ OELTAT 
Ge r e '>1 

56 CNTS{J,JK)={(lCCCOO.O-C(J,JKII+C (K,JK))/ DELTAT 
51 CZN Tl NL t 

G"" TC 62 
6 9 T~{J) .: 0 .0 
60 C0 52 JK=l,JA 

wS(J 1 JK)= 0 . 0 
5? CNTS(J,JKl=C.O 

r.e re 90 
61 ce 53 JK=L,J~ 



WRlTE ( 6 ,1 5) 
15 FlR~AT(lH O , SX ,~~TI ~E ,lh X.2HU•,l9X,2HZ O , B X,lLHPR0Fll E N~ .) 

DZ 25 ~>=l,NH 
NT=C 
lM ti=Q . C 
ut~r.: =c . c 
ue 24 r--=l,M A 
lS=C.C 
US=C.C 
Lw=L'r.+l 
De 3C JK=l,JA 

30 U(JK)=~S(LW,JK) 
lf(Lfl). NE . O.Ol G0 T0 31 
UM=C.C 
l.-1-!= 0 .C 
G0 T£ 32 

31 ,JC .=JA-l 
oe 22 J=t,Jc 
J B=J+l 
C~ 23 K=.JH,JA 
USTAR=VK*(U(J) /AL CG(l(K)/l(J))) 
ZN0T =EX P ((G(K)•AL0G(l(J))-U(J)•AL e Gtl(K)))/(U(K)-U(J))) 
lS-=lS+l N0 T 
US=LS+ US TA R 

23 CZNTit\Ll 
22 C ~NTlN lJE 

l~=lS/fl0ATtJA•(JA-l)/2) 
UM=LS/FLBAT(JA•{JA- l)/2) 

32 WR IT E ( 6, 19) T(L W), UM ,lM, M 
19 F eR~A T(l H ,Fl0. 0 ,5X,2(Fl6.8,5X),[4) 

N T=t-. T·+ l 
lf( L~ . EQ . O .O) NT= NT-1 
ZM ~=lfi r-' f-l />1. 
U fJ f>' = L to' for + U ~l 

24 Cv NTlf'iLE 
TN= NT 
UMU=L~t-1/TN 
l~l=lli , /H~ 
WRlfE(6,l3) UMU,l~l,N 

1 3 F 2Rl'li:\T (l HO ,l OHi"\EA"l U* =, fl6.8,5X,l OH~ E~N LO = ,Fl6.8,8X,6HI 1 :cWR 
1' [ 2) 
WRlTE(6,16) 

1 6 F£R tJA T{U<Q , 
2S C0N TI !\LE 

RffLRJ\ 
END 



JJ=J-1 
IF(CfK,JK).Lf.C(JJ , JK ). AND.C ( K ,J K ).NE. O . ~ ) Gl T ~ 80 
CNfS(J,JK)={~(K,JK)-C(JJ,JKI)/OELTAT 
Ge re 53 

80 CNTS(J,JK)=((lOOOOO.O-C(JJ,J K)I+C(K ,JK) 1/DELTAT 
53 C2N TH\LE 

r;e r 0 n2 
65 JJ=J-l 

OEL TAT=(T ( K)-T(JJ)) 
Tt"(J)={ f(Kltf(JJ) )/ 2 .0 
(f(O EL JAf.LT.41.0) G0 f fi 78 
fM~=((T(KI/100 . 0}-l.O I*l OO . C+60 . 0 
OELTAT=(T M~-T(JJ )) 
T~(J)=(TMM +T (JJ))/2 .0 

1e oe 57 JK=l,JA 
lF(C{K,JK).LT.C(J JtJ KI.ANO .C(K,JK). NE . O. O) ti0 T0 59 
CNTS(J,JK)=(C(K, JK) -C (JJ,JK))/ DELTAT 
Ge TC 57 

~9 CNTS(J,JKI= (L OOCOO.O-C (JJ,JKI)+C(K,JK) 
57 Cf:NT i t\L;t 
62 oe 54 J K=L ,Ja 
54 kS( J,JK) =A+B•CNT S(J,JK) 
9C C2.'\f l NUE 

C0 100 J=l,NA 
wRITE (7,l5) T(J),TM(J),WS(J,l),h$(J,21,WS(J,31,wS(J,4), 

1 f(J),T M(J),WS(J,S), CNfS(J,6) 
15 F0R~AT(2F8.0,4F l2.5/2F 8 . 0 ,2Fl 2. 5) 

10 0 C~ N TIF\LE 
CALL Z ~ ~ U f(NH , ~A,JA , W S,TM,IU,T) 

77 7 cetHfNL;E 
ST 2 P 
E\'\C 
Sl! b R ~ LrPlE z ~iAUT(NI-l,;"'A , JA,WS ,TM ,l D, f) 
'iA=~A~!\H 
O{~ENSIZN U(6 ) 1 l(3), I U(3), WS(L50,b), TM(l50), T(l5 0 ) 

C P~ ~GRA~~E F0R C~MPUTI NG WINO PR0 FfL E PARAMETERS U* AND lO 
C J A~Nl 7F READINGS I ~ A PR0FIL E VK=V ZN KARMANNS C~NSTANT 
C ~ h=Ne ZF PKlFILES U=WI ~C SPE ED Z~Hf lGHT 0F MEASUREMENT 
C f-\~-= ~~0 ZF REAl I NGS I N Z.l[ H0UR 
C NH=Ne ~ F H0UR S 2F CATA 

JA-=3 
VK =C .4l 
Ln=C 
l (l>= 21 . 0 
lU)=5L.O 
Z( 3 )=l Cl . O 
WRITE(b ,ll) (l 0(J ),J =l ,3) 

ll F 0 R ,_.,, A T ( H l 0 , 3 2 H C 1\ L C U L A TI 0 N 0 F l 0 AT S I ~ C 0 E 0 N , A 2 ,1 HI , A 2 , Hl/ 1 A 4 ) 
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PROGRAM 2 - TEMPERATURE CONVERSION 

( for conversion of EMF readings into temperature in degrees celcius ) 



c 
c 
c 
c c 
c c c 
c 
c 

C0NVERSI0N 0F H0WEN RATI0 DATA T0 TEMPERATURE 
C~NTReL CARD N0. 1 - NP/13 = N0 . 0F TIMES PR0GRAM T0 BE RUN 
CeNTReL CAKC N~. 2 - J~. NH. CO, CW/412 
JA=Ne. 0F READINGS /H0UR 
NH=N0. 0F H0URS 
CO CeNTR0LS CALIBRATI0N USED F0~ DRY BULBS ( 1-8) 
Cw C0NTR0LS CALIBRATI0N USED f0R wET BULBS ( 1-8) 
FIRST SET 0F DATA C0NTAINS TI ME, OT, WT/A4,6Xr2F10.5 
SEC0NO SET 0F DATA C0NTAINS TIME, C0MPD, DT1, DT2 , C9MPW, WTl. WT2, RO, RW 
UNDER A4.1X,2(F4.0,1XyF2 .2,lX,F2.2,1Xl,2F6.0 
Ul~ENSIJN lC!3l,OT!25J,~T(25l,ST0{25),Slw{25) 
REAOt5,60J NP 

60 FeR~AT(I3) 
00 9C9 LL=lrNP 
REA0(5,10)(10(JJ,J=l, 3), JA, NH, LCD, LWD 

10 F~R~AT!2A2,A4,412J 
WHITE(6,11) !10(J),J=l 7 3)~ JA, NH, LCD, LWO 

11 F0RMAT!lH0,40HSIMC0E B0WEN RATI0 TEMPERATURE DATA F0R ,A2,1H/,A2, 
1 lH/,A4 1 lOX,7HC0NTR0L,2X,5HJA = ,I3,2X,5HNH = ,I3,5X,5HCW = ,13, 
2 5X,5HCO ~ ,13//) 
w~lTE(6,12) 

12 F0RMAT!1H 1 2X,4HTIME,6X,2HOl,l8X,2H02,18X,2HWl,l8X,2HW2//) 
NS=NH+l 
00 5C JK=l,NS 
REA0{5,30l STO(JKl,STW(JKl 

30 F0 R~A T(10X,2Fl0.5) 
STDIJKJ=!STO(JKl-32.0)•(5.0/9.0) 
SfW(JK)=(STW(JKl-32.0)•(5 .0/q.O) 

50 CaNTlNUE 
DZ lG O J=l,NH 
K=J•L 
OT(J)=(STO(Kl+STO( J))/2.0 
WT{J)=(STW(K)+STW( J)J/2.0 

10 0 C2NTlNLE 
A592 N=4 7.95737219 
6592N=-26.l4l85381 
~3llAN=43.27915478 
03llAN=-25.70C59681 
A385N=44.38041878 
?.385N=-25.93l46586 
A3ll BN~4 ~.21845484 
83118~=-25.86927176 
A3llB0=44~72l93241 
uJttee=-25.16400242 
A311Ae=43.6l~52ll4 
8311~0=-25.22807503 
A385~=44.87165~33 
8J85Z=-25.7130H54l 



A5<J20=45.570768253 
B~<J2e=-25.A4042835 
G0 T0 (101,102,103,104,105,106,107,108), LCD 

101 HO=B311A 0 
AO=A311A 0 
G0 re 150 

102 80=83118 0 
AO=A3llP 0 
G~ re 150 

103 BO=B 38 5 0 
AO=A3850 
G0 T£ 150 

104 80=85920 
AO=A5<J20 
G0 Te 150 

105 B0=8311AN 
AC=A3llAN 
G~ re 150 

1C6 80=83llE3N 
AO=A311BN 
ce TZ 150 

107 BD=8385N 
AO=A385N 
G~ re 150 

108 HO=B5<J2N 
AO=A5<J2N 

150 G0 Hl {201,202,203,204,205,206,207,208), LWD 
201 cl W=831lA Z 

AW=A3llA0 
G0 TZ 160 

20? BW=83118 0 
AW=A311B VJ 
G0 TZ 160 

203 8W=B3850 
Ak=A385~ 
G0 T0 160 

204 BW=B592 e 
Ak=A5920 
G0 T0 160 

205 8W=B311AN 
AW=A311AN 
Ge re 160 

206 BW=83llBN 
AW=A31l f\ N 
Ge re 160 

201 Bw-=638SN 
AW=A3~5N 
G0 re 160 



208 8W=B5 <J2 N 
AW=A592N 
G0 TZ 160 

L6 C oa 99 P~=l.NH 
AJ=JA 
SCl=O.C 
so2~o. o 
SWl=O.C 
SW 2:::;0 .C 
02 90 N=l.JA 
REA0(5tl3) T, C0MPO, OTl• OT2, C0MPW, WTl ,wT2, RO,RW 

13 FeRMA T A4,1X,2(f4.0,1X,F2.2tlX,F2.2,1X),2F6.0) 
Ol=(tC0MPO-OTl•RO)/lOOO.Ol•BO+AO 
02=((C0MPO-CT2•RO)/lOOO.Ol•BO+AO 
Wl=((C0MP~-WTl•RW)/lOOO.O)•BW+AW 
W2=(lC0MPw-WT2•RW)/lOOO.O)•B~+AW 
SOl=SOl+Dl 
S02=S02+02 
SWl=S\oi lHH 
SW2=Sw2+W2 
IF (CTl.NE.O.O) G0 T0 20 
AJ=AJ-1. 0 

20 WRITE(6,14) T, 01, 02, Wl, W2 
14 F0R~AT(lH ,2X,A4,2X 1 4(flO.S,l0X)) 
90 C0NTINUE 

fHf#=SCt/AJ 
02M=SC2/AJ 
WlM=SWl/AJ 
W2M= Sioi2 /I\J 
WRITE(6,15) 

15 FZR~A T(lHO, ) 
WR lTE( 6,16) OlM,02M,WlM,W2M 1 M 

16 FeRMAT(lHO, llHMEAN DTl = ,FlO.S,SX,llHMEAN OT2 = ,FlO.S,SX, 
l llHMEAN WTl = ,FlO.S,SX,llHMEAN WT2 = ,Fl0.5,lOX,9HH0UR N0. ,13) 
WRITE(6,18l OT(M),WTt~ J 

18 F0RMAT[lH0 1 20HMEAN SCREEN REAOINGS 1 10X,9HORY BULB ,FlO.S,lOX, 
l 9HWET BULB ,Fl0.5) 
WRITEI6,15) 
WRITE(7,17) M, OlM 1 02M 1 WlM, W2M 1 OT(M), WT(M) 

l? f0 RM AT(I3,.2X,6Fl0.5) 
99 C0NTI NuE 

WRITEt6,25) 
25 ftlR~AT{l H l, 

909 C0NTINUE 
STZP 
END \.11 

...... 



PROGRAM 3 - EVAPOTRANSPIRATION 

( for calculation of E using the Bowen ratio method, and the 
T 

Thornthwaite-HoJzman aerodynamic method ) 
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C P~0;RAM F?iR THE CALCULATI0N 0F EVAP0TRANSPIRAT10N BY TH E ti0WEN 
C RA TI & METH00 AND BY TH 0 R N TH~AITE-H0LlMAN AER0DYNAMIC M~TH 0D 
c 
C FIRST C 0N T~ B L CARD-ND=N0 0F DAVS 3F DATA/12/ 
C SEC&NO C0N TR 0L CARD-NH=N0 GF HRS IN OAY 7 ZN 0T=ZO F0R THIS DAY/12, 
C Fl6.8/ 
C EACH H0UR 0F DATA C0NSISTS 0F 3 CARDS 
C CA RD l - DAY,M0NTH,TIME ,RN1 1 RN2, RN3 ,G,U,BP/2A2,1X,A4,1X,6Fl0.5/ 
C CA RD 2 = 
C CA RO 2 - DTl,DT2,WT l,WT2, 0T ,WT,/5 X,6Fl0.5/ 
C CARD 3 - U2,Ul/l8X,2(Fl0.5,2X)/ 
C RN = NE T RADIATI0N IN GM-CAL 
C G = SelL HEAT FLUX UN GM-CAL 
C U = WINO RUN IN MI /DAY 
C HP = PRESSURE I N MB 
C TEMPERATURES IN DEGREES CELSIUS 
C U2,Ul IN CM/SEC ,.. 
" C THIS PR0GRA ~ ALS0 CALCULATES ET USING PENMANS METH0D WITH HIS 0W~ 
C ~ I ND FUNCTI0N AND A M0DIFICATI0N BY BUSINGER . 
c 

0 H I C 'S I £l ~ I 0 ( 3 ) , I 0 0 ( 2 4 ) , E T l ( 2 4 ) ., E T l l ( 2 4 ) , E T 2 ( 2 4 ) , E T 2 2 { 2 4 ) , E T 3 ( 2 4 ) , 
l ET33(24), B0W EN(24) , W~TER(24l 
DlkENSI0N BLA(l32) 
OA TA AST /l H•/ 
AKARMA=0.4l 
l=l70.(; 
Zl=2l. C 
l2=5l. G 
Z3=l5. 0 
Z4=45. 0 
Dl=l2-Z1 
DLZ=~L 0G (Z2/Zl)•AL 0G (Z4/l3) 
GAM ti A= 0 . 6">9 
READ{5,40) ND 

40 F;JKMA f(I2) 
03 20R KA=lrl30 

208 f3 U\ l k.A l =AS T 
D0 999 K=l,ND 
REA0(5,30) NH, ZN0T 

30 F0RMAT{I2,Fl6.8) 
00 9 9 J=l, . H 
REA0(5,101) (10(L) 1 L=l,3J, RNl, RNZ, RN3, G, U, BP 

LOl F0 RMA T{2A2,lX,A4rlX,oFl0.5) 
READ (5,L02l DTl, DT2, WTl, WT2, OT, WT 

10 2 F0R~AT(5X 1 6Fl0 .5) 
REA0 (5,1 0 3) Ul, U2 

10 3 F0R HAT(l 8X,2(Fl0.5,2X)) 



c 

IFlJ. NE .l) G0 Te 4 
W~ IT E ( 6 , 20 7) 
WR ITE( 6 , 20 7) 
WR ITE ( 6 , 205 ) K 

205 F0RMAT (l H , 56X,S HTAB LE,l3) 
WR IT E ( 6 ,20 6) ( 8 LA(J P),J P=l 7 8l 

206 ~~~~~ T b ! ~ zJ 5Y~tYt~'f~cz> 
12 F ~RMA T ( l H , 2 7X, 34HE TR A~D ET H DATA FR3 M SI ~ C 0E F0R ,A 2 , 

l l2H OA Y 0 F THE , A2, 14 H M0 NT H BF 1967//) 
wR1 TE ( 6 , 209 ) Zl,ZZ,L3,Z4, Dl,Oll 

209 F3RMA T(l HO ,l OX ,5HZl = ,F8.2,5X, 5H Z2 = ,F8.2,5X,SHZ3 = ,F8.2,5X, 
1 5 HZ4 = FB. Z,SX,SHDZ = ,F 8 .2,5X/LH ,lOX,22HL ~ (Z2/Zl)•LN(Z4/Z3) = , 
2 Fl2. 5 J 

WR ITE(6,20 2 ) 
202 F ~RMAT(l HO ,l4X, 4HTI ~ E,6X 1 2HT1,6X,2 H T2,5X,4HO IFT,5X,2HE1,6X,2HE 2, 

LSX,4H01F E,SX,2HU2,6X,2HUL,SX,4HDIF U,SX,2HAT) 
wR ITE( 6 , 20 7) 

20 -f F 0RM AT ( l HO , 
4 T= ~ T 

SV P = 6 .1 0 797 + T • 0 .441496 + T ••2 • 0.0142871 + T ** 3 * 0 .26 
16 74 • 10 . 0 ** (-3) + T••4• 0 .30696l•l0. 0••(- 5 ) +T••5• C.l789 35•lO. O 
2 ••{-7) 

T=iHl 
SVP l = 6 .1 0797 + T * 0 .443496 + T ••2 * 0.0142871 + T ** 3 * 0.26 

16 74 * LO. G ** (-3) + T••4• 0 .3 0696l•10.0••(-5) +T••S•0.178935•l0.0 
? *il-{-7) 

T= WT2 
SV P 2 = 6 .10797 + T • 0 .443496 + T •• 2 * 0.0142871 + T ** 3 * 0 .26 

L674 • t c . o •• l-3> + T••4• 0 .306961•l0.0•*<-5J +T••5•0.I78935•10.o 
2 ~Ht{-1) 

VP = SVP -( 0 . 0 007 9 ~(l.C+0.00115•WT ))ii-HP•(OT -WT 
VP I =SVP l - ( 0 . 000 6 6•(l.O+ O. CO llS•WTl) l•BP•(DT1-WTl) 
V P2= S V~ 2 -( 0 . 0 0066•(l. O + O . OO llS•WT2) )•B~•(DT2-WT 2 ) 
DIFT= OT1- DT2 

OIFV P=VPl - VP2 
T= DT 
SL e PE =0 .443496+2.0•0. 0 l426 7l•f+(3.0•0.26674•l0.0••(-3))•f••2 

1+1 4 . 0 • 0 . 30 69 61•10.0••(-5) J•T••3+(5.0•0.l789JS•l0.0••(-7))•T••4 
B0fl EN(J)=( DlFT/OIFVP)•GhMMA 
Wl=0.35•(1. 0 +U/l OO . O)•(SVP-VP) 

W 2 = l. 2 • U• ( ( ( l. 0 I AKA~ M II.) * (A U~G ( ( l + l N 0 f l I'- r.J vH) ) ) • • (- 2 ) l • ( S V P-IJ P 
L) 
V~L UES F0R LAT ENT HEAT 0 F VAP BURlZATI0N 
l F t OT . LE . 5 . C l VAP LH=5J.71 
l F ( Df. GT. 5 .0.AND.OT.L c .l0.0) VAPLH=59.45 
1F( Of. GT.L O.O.A ND .DT.L f .t5.0J VAPLH=5~.17 
1Ft OT. GT.t 5 . 0 .A ND .OT.L E.20. 0 t VAPLH=58.89 



tF( DT. GT. ZO . O. AN D. OT.L E.2 5 . 0 ) 
lf( OJ. GT. 25. 0 .ANO. OT .L E.3 0 . 0 ) 
lFt UT. GT. 30 . 0 . AN D. OT.L E.35. 0 } 
IFCOT. GT.3 5 .Q.A NO. OT.L E.40. 0 ) 
IF( OT. GT.4 0 . 0 .ANO.DT.L E.45. Q) 
IF {0 T.Gf .45. 0 ) VAPLH=l OO. O 
I DU ( J l = I D { 3 ) 

VAPL H=5 8 . 60 
VAPL H=5 8 . 32 
\/APL H=5 8 . 0 4 
VAPLH=57.76 
VAPL H=57. 47 

ETl(J) =((RNl -G)/VAPLH)/(l. O+B 0W EN(J)) 
Ef 2 (J} =((Sl 0 PE/G AM MAJ*(( RN l -G)/VAPLH)+Wl)/((Sl 0 PE/ 

l GMH·',A)+l. O l 
ET3(J) =((SL 0 P E /G AM ~AI•(( ~N l -G)/VAPLII)+ W2)/( (SL 0 PE/ 

1 GM4~1 A)+l. O ) 
G = 0 . 05 * RNl 
ETll(Jl =((RNl -Gl/VAPLH)/(l.0+8 0WEN(J)) 
ET22(J) =((SL 0 PE/GA MMA)•((RN1 -G)/VAPLH)+ Wl)/({SL0PE/ 

1 GA MM A)+l. OI 
[ f33{J) =(($L 0 PE/GA MMA)•({RN1 

l GA M?4A l + 1 • tJ ) 
WATER(J) = ( ~N l-Gl/V A PLH 

-G)/VAPLHI+ W2)/{(SL0PE/ 

D I MENS I 0 ~ ~ 1{24), EPISI(24l, ETTH(24) , l TTH R(24l 
<\ Tl =U T1+ 2 7 3 .l6 
AT2 = 0 T2 +2 7 3 .16 
Af= { ~Tl+ A T 2 )/2. 0 
Z[ (J)=( 29 4 30 . 0 •(0T2-DTl))/(AT•({U2-Ull••2)) 
tP l S I(J) ~ (( ( S l ~ PE/GAMM~J•{(RNl-Gl/VAPLHl+W2)/ETll(J))-(Sl0PE/GAMMA 

1 ) 
ETTH{J)= 0 . 0056q•OIFVP•(U2-Ul) 
lf( RI(J).LT.O.OI G0 T0 60 
IF(RI(Jl.Gf.O.Ol G0 T0 61 
IF{ Rl(J). EQ . O. O) G0 T0 62 

60 KC=(l. O-l O.O•RI(JJ) 
E T T!H ( J ) = t T T H ( J ) • R C 
G0 T0 6 3 

61 RC=(l.O+tO.O•RI(J)) 
ETT HR (J}=ETTH(Jl/RC 
G0 T0 63 

6 2 ETTHRtJl =E TTH(JJ 
6.3 OU=U2-Ul 

WR IT E ( &,2 00 ) I U (3),0Tl,OT2,DIFT,VPl,~P2,01FVP,U2,Ul,DU,Af 
2 00 F:.3RM AT(L H ,l4X,A4,2X,l0FB.3) 

9 0 C :t•H I ~IUE 
70 F0RJ'o' AT( tHl, 

WR IT £ ( 6 ,? 0 7) 
W{{ I T E ( 6 , 2 C: -~ ) 

20 ~ F 0R~hT {l H 1 lOX,4HTIMF. 1 lOX,3 HETB,l2X,3H[TH,l2X,2HK1,13X,4HETHR,l0Xr 
l 5 HBZWEN rlLX,4HRN-GJ . 
oa t oo J=t, NH 
WRIT E (6,2 0 l l IDO(J),Efll{J) 1 ETTH(Jt,RI(J),ETTHR{JI 1 BIWEN(J), 

V1 
V1 
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APPENDIX B 

DATA 

The following symbols are used: 

Zl, Z2 = height at which humidity and temperature were measured (ern) 

Z3 , ZiJ =height a t which the wind was recorded 

DZ = 22 - Zl or 24 - Z3 

Tl , T2 

DIFT 

El, E2 

DIFE 

Ul , 

DIFU 

AT 

ETB 

ETH 

RI 

ETHR 

U2 

BOWEN 

RN 

G 

= me an hourly temperature at levels 1 and 2 (de g. c.) 

= temperature gradient (Tl - T2) 

= mean hourly humidity at levels 1 and 2 (rnb.) 

::: humidity gradient (El - E2) 

= wind at levels 1 and 2 (em/sec.) 

= wind gr adient (U2 - Ul) 

= ave rage of Tl and T2 (deg . K.) 

= evapotranspiration using the Bowen ratio (rnm water/hour) 

= evapotranspiration using the Thornthwaite-Holzrnan equation 

= Richards on' s number (dimensionless) 

= ETH us i ng Ri chardson's number in a s t ab i lity cor r ect i on 

fun c tion (mm water /hr.) 

= mean hour l y Bowen r a t i o (d~nens ion les s ) 

= net radiation (mm water/hour) 

= soil heat f l ux (rnrn water/hou r ) 

Measurements were started on t he hour and the time i s given 

in local time ( E.D.S.T . ) . 

57 



TAI1lt 1 
******* * 

ETR ANC ETH CA TA FR0Y S1 MC2E F0R 05 DA Y ~F THE 07 ~0NTH 0F 1Y 67 

L1 = 21.0 0 l2 ~ 
l~(Z 2 /ll)•L N(l4 /l3) = 

T i i"E 

073 C 

083C 

lC3C 

11 ~ c 

l23 C 

L3 3 C 

TI~ E 

C730 
08 30 
C:'BO 
1C30 
1l30 
1230 
L33 0 
1430 
1530 
1630 
1730 
uno 

14 3C · 

1 53 C 

l 63C 

l 73 C 

un o 

r L 

f. . OLH 
7.689 

ll. C48 
15.06 2 
16.61? 
1'1.561 
l6.543 
l6.3C2 
17.C86 
lCJ.437 
1H.473 
16.113 

c Tf:. 

0 .1733 8 

C.ll7'1 0 

'} .33327 

1J .357 65 

C.31 822 

0 . ?58 ' 9 

C.3 C3 18 

G.27 8<15 

C. 37l69 

0 . 428C5 

C. 2'::i2C9 

r2 

6 .0 8 7 
7. 637 

10 . 6 17 
14.235 
15.b54 
15 .161) 
16.199 
15.9~8 
l6.5 f36 
1 8 . 680 
ltl.232 
16. () 27 

5l . CO l3 = 
0 .974 80 

CIFT 

-0.069 
0.052 
0.431 
C.d27 
0.758 
o. 396 
0.345 
0.345 
c.~oc 
0.758 
0 .241 
0.086 

ETH 

0. 0 630CJ 

0.05438 

0.134 85 

0.26974 

0.2761& 

(1.2319 8 
"' 

0.4132~ 

0.13711 

0 .37574 

(' . 5 306'5 

0.5247 '::} 

0.2'59()1 

f l 

7.982 
8.232 
9. 284 
9.795 
9.661 

10.384 
ll.C79 
LL.517 
ll- 759 
12.504 
12.882 
12.300 

l'5.CO 

E2 

7.7e5 
8. 06 4 
8. 8 95 
9.C84 
8 . 855 
9.700 

1 0.0~7 
10. 2 '>4 
10.467 
10.600 
10. 5 36 
1.1.534 

RI 

0 .002 31 

- G.00 1.67 

- 0 .01207 

-0.01902 

-0.02129 

- 0 . 011.40 

-O.OG720 

-0. 0 1593 

-0. 0 1<J 1t2 

-0. 0 3LHL 

-0.01576 

-0.0025 4 

/4 = 45.00 

DIFE U2 

0.19 8 145.554 
0.168 149.420 
0.390 158.301 
o. lll 182.81 8 
0. 80 7 170.666 
0 .685 159.491 
1.042 181.883 
1.263 130.979 
1.293 123.204 
1.904 130.895 
2.347 103.233 
0.775 139.010 

ETHR 

0.06167 

0.05529 

0.15113 

0.32106 

0 .33496 

0 .2 5844 

0 .44300 

0 .39080 

0 .44 872 

0 .6994.j 

0.60751 

0 .26'561 

Dl = 30.00 

Ul DlFU AT 

89 .466 
92.526 
97.497 

116.150 
110.499 
99.961 

112.156 
84.070 
72. 113 
81.903 
63.929 
80 .246 

56.088 279.212 
56.895 280.823 
60.804 283.<)93 
66.668 287.808 
60.167 289.393 
59.529 288.'523 
69.727 289.531 
46.910 289.290 
51.091 289.996 
48.992 292.218 
39.304 291.512 
58.764 289.230 

B 0 ~o;EN 

-0.22968 

0.20273 

0 .72816 

0.76633 

0 .61923 

0.38125 

0.21799 

0.17978 

0.25472 

0.26240 

0.06773 

0.07328 

R:--J-G 

0.13356 

0.14180 

0.57594 

0.63172 

0.5476o 

0.35759 

0.37000 

0.32910 

0.46637 

o.S40H 

0.26916 

o.090SH \11 
oc 



TA BLE 2 
******** 

ETH AN8 ETH DATA FR0~ SI MCEE FBR 13 DAY eF THE 07 M0N TH CF 1967 

ll = 2l.CO l2 = 
LN(Z2/ZlJ•LN(l4/l3) = 

TI ME 

0 73 0 

0830 

093 0 

LC 3C 

1130 

123 0 

13 30 

l'd C 

L53 C 

16 3C 

l73 C 

18]0 

TI ~E 

C73C 
08 30 
0 930 
1030 
ll30 
1230 
1330 
1430 
15 30 
1630 
1730 
uno 

r t 

15.277 
11. E5 3 
19.28 2 
29.630 
JC.281 
20.'18 8 
22.332 
21 .126 
2 1.36 7 
20.101 
18. 0 98 
17.1 8 1 

ET8 

0 .10250 

0 .23C44 

0 .38 249 

c .5542l 

O.H!8 7 13 

0.596 8 7 

0 .47 8 7 6 

G. 87 22 7 

0 . 2 7S76 

C. 26123 

.l C7t- f. 

O.l C6C9 

T2 

15.157 
17.267 
l8.b28 
28.803 
29.103 
2G.695 
21.643 
2 1. 608 
21 .1 26 
19. 1:J9 4 
18 . C46 
L7. 1(-.8 

51.00 l3 = 15.00 
0.9 7480 

CiFT 

0 .121 
0.586 
0.655 
0. 827 
1.178 
0.293 
0.689 

-0.482 
0.241 
0.207 
0.052 
0.013 

ETH 

o.o -i 101 

0.20952 

0.3 5839 

0.99763 

0.17730 

0.26814 

0.7 U9H5 

0. 5U610 

0.34914 

0.30095 

O. l4A49 

0.18172 

E1 

10.194 
ll. 562 
12.553 
25.118 
25.554 
13.520 
13.933 
14.401 
14.775 
13.322 
12.798 
20.060 

E2 

9. 8 56 
10.729 
11.348 
22.741 
24.935 
12.717 
12.141 
12.751 
13.770 
12.715 
12.380 
19.387 

Rl 

-0.03322 

-0 .. 03030 

-0.02415 

-0.01479 

-0.04516 

-G.O C736 

-0.01418 

0.01237 

-0.00647 

- 0 .00 274 

-0.00 138 

-0.00 0 58 

Z4 :::: 45.00 

DIFE 

0.338 
0.832 
1.205 
2.377 
0.619 
0.803 
1.792 
1.650 
1.005 
0.608 
0.418 
0.673 

U2 

83.900 
180.226 
205.126 
279.484 
195.395 
241.710 
259.344 
233.509 
228.325 
314.326 
220.975 
176.147 

ETHR 

0.04939 

0.27302 

0.44493 

1.14520 

0 .25738 

0.30936 

Q.8l053 

0.521'58 

0.37172 

0 .30919 

0 .14852 

0.18278 

Dl :::: 30.00 

U1 DIFU 

64.652 
135.993 
152.862 
205.720 
145.044 
178.611 
189.744 
171.091 
167.266 
227.306 
159.448 
128.6H5 

19.248 
44.233 
52.263 
73.764 
50.351 
63.099 
69.600 
62.419 
61.059 
87.021 
61.526 
47.462 

B0WEN 

0.23477 

0.46365 

0.35796 

0.22925 

1.25475 

0.24048 

0.25334 

-0.19262 

0.15816 

0.22414 

0.08139 

0.01265 

AT 

28H.377 
290.720 
292.115 
302.377 
302.852 
294.001 
295.147 
294.527 
294.406 
293.157 
291.232 
?90.334 

RN-G 

0.12656 

0.33728 

0.51941 

0.68129 

0.69622 

0.7404 0 

0.60006 

0.70425 

o. -H9H 

0.3l97H 

0.11642 \11 
...c 

0.1074 ~~ 



TA!5LE 3 
******** 

ETB aND ETH CATA FR0r-' SIMCZ!E F3R L8 DAY 0F THE 07 MkHHH ZF 196 7 

ll = 21.00 l2 = 51.00 lJ -= 15 . 00 l~ = 45 . 00 DZ = 30.00 
LN(Zl/Zli•LN(L4/Z3) = 0.97480 

T PH: rl T2 DIFT El E2 DI FE U2 Ul OIFU AT 

C830 1=1.933 19. 700 0.233 1 7. 944 17. 5 4 1 0 .403 173.734 118. 9 21 54.81 3 292. 9 76 
ll3C 23.1C5 24 . 537 0 . 56}) 2 0 .443 19.086 1. 35 7 277.4 0 2 1 91. 996 8 5.406 297.9 8 1 
1230 26.397 25.6 74 0.724 20 .429 19.078 1. 351 312.117 215.23 8 9 6.879 299.195 
1.330 26.604 25 . 949 0 . 655 19 . 73 5 18.6 79 1. 0 56 321.592 2 24.416 97.176 299.437 
l43C 26 . 432 26 . 139 0 . 293 21.157 19 .239 1.918 306.083 215.323 90.760 299.445 
1'530 26.941:1 26 . 363 0.5 86 2 1.306 19. 56 7 1. 74 0 257.7 5 0 184 • . 5 18 73.23 3 299.816 
1630 26 . 845 26.311 0.534 19. 68 7 1 8 . 583 l- 104 274.173 192.888 81.285 299.7 3 8 
1730 26.604 26 . 363 0.241 20 . 8 2 0 19 . 3 13 1.507 250.973 175.510 75.463 2q9.64J 
l8 ~0 33.<}25 33. 485 0 . 439 2 2 . 797 2 1. 8 91 0.905 2 03.97 8 141.177 62.801 306.865 
193C 22.52 1 22.624 -0 .1 03 10 . 6 15 10. 0 48 0 . 566 15 0 .993 103. 6 58 47.335 295.733 

fl r-'[ fTR ETH Rl ETHR B2W EN RN- G 

0830 0 . 24877 0. 12558 - 0 .00 778 0 . 13534 0.38065 0.34346 

1130 0.6 UC 4R 0 . 65 94 3 - 0 .00 770 0.71 0 19 0.27608 0.76626 

1230 0.6 1681 0 .7 4455 - 0 . 00 75 8 0. 80 1 0 1 0.353 0 1 0.83456 

L33C 0 . 55742 0 . 58399 - 0 . 0068 1 0 .62 378 0.40845 0.78510 

14 30 0 . 7415 0 0. 9906-, - 0 . 00349 1.025 2 8 0.10060 0.8161 0 

1530 C.5456'-J 0 . 72492 - 0 . 01072 0. 80264 0.22187 0.66676 

t63C 0 .. 42521 0.5 1G39 -o . oo79't 0 .55089 0.31891 0.56081 

l FiC 0 . 3f>559 0 . 64719 -0. 004 16 0 .67411 0.10544 0.40414 

1830 c.ceecH 0 • .323'54 -O . Ol0 6H 0 .358 10 0.31974 0.1162 5 

1'-J3C c . cL399 0 . 1'5?5 0 0 . 004?9 0 .1458 1 -0.1203 0 0. 0 12.3 0 

0\ 
0 



TABLE 4 
******** 

EfB A"JO ETH DATA FRr1M SIMC0E f0R 20 DAY 0F THE 07 fJ0NTH 0 F 1967 

l1 -= 21.00 l2 = 51.00 13 = 15.00 l4 = 45.0 0 Dl = 30.00 
lN(Z2/Z1)•LN ( l4/l3 ) = 0.97480 

r It-' f fl T2 OlFT f l f2 OifE U2 Ul OIFU AT 

0830 18.972 18 .731 0.241 13.496 12.624 0.872 84.401 67.065 17.336 292.012 
093C 22.297 21.59 1 0.706 20.1011 18 . 32 8 1.78 'J 106.632 82.285 24.347 295.104 
103C 24.140 23 .227 0.913 23.468 21.677 1.791 122.184 92.763 29.420 296.844 
ll30 25.2 77 24.278 0.999 24.219 20.788 3.431 154.113 120.989 33.125 297.938 
1230 26.208 25 .105 1.103 22.675 20.434 2.241 178.951 133.571 45.380 298.816 
l33C 26.518 2 5.364 1.154 21.813 19.'t57 2.355 175.765 129.237 46.527 299.101 
l4 30 26.742 26 .156 0.586 22.512 19.254 3.258 201.896 148.401 53.496 299.609 
1530 26. 759 26.225 0.534 22.658 20.278 2.380 206.273 150.015 56.258 299.652 
1630 26.793 26.'•32 0.362 21.863 19.771 2.092 170.326 125.243 45.083 299.773 
1730 26.742 26.449 0.293 22.285 20.617 1.668 172.875 126.773 46.102 299. 755 
1830 24.106 24.485 -0.379 22.601 20.857 1.744 157.111 112.199 44.913 297.455 
1930 22.245 22.693 -C.44 8 21.371 20.032 1.339 174.787 124~308 50.479 295.629 

ll r-' E ETD ETH Rl ETHR B0~EN RN-G 

OH3C 0.24367 0.08605 -0.08087 0.15564 0.18219 0.28807 

0930 0.]9866 0.24661 -0.11883 0. 53964· 0.26148 0.50290 

l 0 3C 0 .41799 0.29990 -0.1 0458 0.61353 0.33586 0.55838 

l L30 c . 64057 0.64669 -o.oo9q5 1.22838 0.19191 0.76350 

12 30 C. 6382l 0.5787<> -0.05273 0.8tl392 0.32416 0.84509 

133 0 0.65598 0 .62354 -0.05246 0. 95 0 66 0.32294 0.86782 

L43C 0 .75 Cf3 0.99157 -O.O~OLO 1.19091 O.ll849 0.83957 

l 53C C. 658Cl 0 .7 6 1 8 4 -0.01657 0.88809 0.14787 o. "15531 

l 6 J C o . 55C9 9 0 . '53662 -O.Ol747 0 .63039 0.11397 0.61379 

1 7 30 C.35501 0 .4376'\ -0.01353 0 .496A6 0.11568 0.39600 

l 8 3C O .t S 34~ 0 . 4457 8 0.01859 0.37590 -0.14318 0.1">717 0\ .... 
l91C C. C<J59 7 0.38't6 0 0.01750 0 .32732 -0.22044 0.07482 



TABLE 5 
******** 

ETI::I A:m ETH DATA F R.~~ SI MC0E F0R 25 DAY 0F THE 07 Me NTH eF 1967 

l1 = 21. 00 l2 = 51 .00 l3 ::; 15. GO Z4 = 45.00 Dl = 30.00 
l N ( l2/l1 ) ~tl .H l4/l3 ) = 0.97480 

TI ME f1 T2 CIFT El E2 DIFE U2 U1 OIFU AT 

093 0 2 t . 69 lt 21 .350 0.345 18.404 ll.559 0.845 231.895 156.176 75.718 294.682 
l C3C z-1 .796 23.262 0.534 18.805 17.640 1.165 327.371 221.782 105.589 296.689 
1130 25.053 24.606 0.448 19.320 18. 0 26 1.294 318.151 216.088 102.062 297.990 
1230 25.364 24.<!47 0.517 20.382 18.460 1.922 338.419 229.430 108.988 298.265 
1330 24.985 24.623 0.362 19.976 19.067 0.909 348.<)56 236.696 112.260 297.964 
l43C 2 3. 88 2 23.710 C.l72 19.133 18.581 0.552 293.209 197.<)02 95.306 296.956 
1530 24 .313 23.830 0.482 18.989 18.432 0.557 393.826 263.253 130.574 297.232 
163 0 24 . 640 24.278 0.362 17.722 17.375 0.347 409.165 274.215 134.950 297.61<) 
1730 24 . C72 23.796 0.27 6 16.933 16.141 0.792 391.277 262.870 128.407 2<)7.094 
1830 22.745 22.711 0.034 16.668 16.294 0.374 356.0<)5 238.651 117.444 295.888 
l93C 20.867 21.022 -C.l55 16.498 16.009 0.489 275.065 181.798 93.267 2<)4.105 

fiJV[ t= T B ETn RI [THR B0WEN RN-G 

0930 0 .34613 0.36411 -0.00 600 0.385<)6 0.26866 0.43912 

10 3 C 0 .4C)C)42 0.70003 -0.00 475 0.7332<) 0.30205 0.65026 

113 C 0 .59836 0.75134 -0.00425 o.7B.324 0.22814 0.73487 

12 30 0 . '> 8 5 i37 1.19191 -0. 0 0 429 1.24308 0.17720 0.68969 

l33 C C.l)l3'1] 0.58049 -0.0078 4 0.59695 0.26234 0.64825 

143 0 Q. 3 7'i 55 0.29916 -0.00 188 0.30479 0.20~78 0.45042 

l C) 30 c.J53 eo 0.41401 -o.oo2 ao 0.42561 0.57045 0.55562 

16:1 0 0 .35 t C9 0 .26621 - 0 .00 196 0 .27144 0.68766 0.')92'>2 

1 7"5 C C.34332 o .~7 H7t -0.0016A 0 .58R29 0.22933 0.4220~ 

Hl3C 0 . 25 161 o.2'•9C)2 -0.00025 0.25055 0.06072 0.26689 

tcJ.3 0 C. L2 C94 0 . 2'J93 1 0 . 00 1"18 0 .25479 -0.20908 0. 0 9566 
0\ 
1\) 



TA RLE 6 
··iHHHlll-** 

ETH A\l: Eff-• DATA F l ~ ;"-'1 SHiC0E F t.;R '2.7 DA Y eF THE 07 M0i'J TH e F 196 7 

ll -= zt. co l? = 5 t.O G Z3 ~ 15. 00 14 = 45.00 oz = 30.00 
L ~;j { l2 I l 1 ) .. L '•; ( l Ll I l -, l = 0.9 74 BO 

Tl ~t T l r £' CIFT E l E2 C IF E U2 Ul OIFU AT 

0 9~ C 21.9 5 3 , > L • 7 1 t 0.241 2 0 .755 l9 . 9LJ8 0.756 171.414 126.518 44.896 294.(}92 
1CJ C 24 . J64 2. J. t65 c. soc 22 . 634 2 1.4 7't 1.1 60 207.565 150.304 57.260 297.275 
ll3C 25.656 ?.5 .3 8 1 0 . 276 22.116 21.50 7 0.609 277.40 2 198.964 78.438 298.679 
l23C 25 . 63 1 2 C,.3 0 3 0 . 32 7 2?. . 8 98 ?1.784 1.114 31 0 .485 222.734 87.752 298.627 
l -~ .3 c 25.975 25. & 31 0. 34 5 2 3. 83 5 22 . 630 1.206 302.786 214.677 88.109 298.463 
14 ~ c 23 .4 60 23 . <t08 c. osz 21 .389 22 . 9 71 0.418 269.031 193.228 75.803 296.594 

fP f f Ti i E TH RI EfHR H0wEN RN-G 

('1 ) ( C. 42'i95 0 .1 9"32 2 -0.01194 0.21629 0.21013 o.sts4 s 
u: J c G. 4536P 0 .377 8 1 -0 . 0 1508 0 .'t34RO 0.28391 0.':>8248 

ll 3 (.1 0 . 39543 0 . 2 117 8 - C.00 44l C.2c3378 0 . 29828 o.~l33H 

1 2 ] C c. 4 tit:· g t, G.5 ':J62 7 - O. OC•419 0 . 579'>7 0.19361 0.58122 

t 3 3 C G.4 6 43 3 0 . 6043 7 -0.004Jf C.63C77 0.18834 0.55184 

1 4 ·3o G.l44l 8 O.l. b04Y - U.O OO<l 9 O.itj2l0 0 . 08139 0.1'5591 



TA BLE 1 
I!******* 

E TH A~L ETH DA TA F ~?~ SI MC0E F ZK 0 4 DA Y 0 F THE 08 M0N TH e F 1967 

ll -= 21.00 l2 = 'S l.CC Z3 = 15. 00 l4 = 45.00 oz = 30.00 
LN(l2/ll)*L N(l4/Z3l = 0.'174 8 0 

rt i-'E fl u CIFT El f 2 O[FE U2 Ul DIFU AT 

ll1 C 23.43 8 2.} . (4 4 0 .394 1 8 . 814 l 7. U65 0.949 299 .922 209.ROO 90.123 296.401 
123G 24 . 6 21 24. 20 <1 0.411 17.994 17. 22H 0.766 334.637 232 .320 102.317 297.575 
1 3~C 24 .1 C7 23 . 90 1 0.206 18.091 17.125 0.966 335.317 230.153 105.164 297.164 
14 ·1c 23.747 23 . 62 7 0.120 16. 820 16. 0'13 0.726 315.006 216.173 98.833 296.847 
1530 23.<}52 23. 6q5 0 .257 16.245 15.71 5 0.529 299.200 204.573 <}4.627 2<}6.984 

TI t< i ETB ETH RI ETHR B 0 ~EN RN-G 

11 "i c C.£)77 26 C .4 868~ -0. 004112 0 .51 033 0.27352 0.73515 

l2 ~ 0 C. 55 4Ll 0 .4457 'i - 0 . 00 38 8 0 .46306 o. 353<}3 0.75022 

l3 3C 0 .472 C7 0.5770 G - O.OC1 84 o .s aa54 0 .14030 0.53831 

14 3 (. 0 .4 G3C5 0.40tl1 8 - 0 .0 0 122 0 .41335 0.10884 0.44692 

153 C 0 .42C Cl o .2 eso6 -0.00 28 4 0.293 17 0.31991 0.55437 



TA t1 L E 8 ............ 
ETA A~C ETH DATA FR ~M SI ~ CZE FOR OR DAY ~ F THE OR ~eN T H 0F 1967 

l t = 2LCO Z2 = 5 1.00 13 = 1'i. CO l4 = 45. 00 DZ -= 30.00 
LN(l2 /lll•L ~{l4/l3) = 0 .974 80 

T I 1-' E fl f2 OIFT E1 EZ OIF E U2 Ul C lFU AT 
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