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PROGRAMS FOR THE HEWLETT-PACKARD
 

COMPUTER, MODEL 9825, 
FOR EWUP OPERATIONS
 

BY 

M. Helal, D. Sunada, J. Loftis, 
G. Quencmoen,
 

W. Ree, R. HlcConnen, 
R. King, A. Nasr and R. Stalford 

INTRODUCTION
 

This manual 
contains programs for the Hewlett-Packard Model 9825
 

computer need by the Fgypt Water Use and Management Project in the
 

A flow chart is provided for
 

conduct of its operations. It is divided into four sections: engineer

ing, agronomy, economics and administrative. 

Background material is presented for each program and i cludes 

citations to references where available. 

some programs. InstrucLions fcr the operation of the programs are 

given in colplete detail. Though the instructions are explicit arid 
detailed the user should be familiar with the computer and its opera

tion before attempting to use these programs. 
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DISCHARGE COMPUTATIONS FOR CUTTHROAT FLUMES 

Pro..griam Descrjij)_t i on 

This program is used to calculate the daily discharge of a
 

cutthroat flume 
 for a one month period.
 

The imipuc is taken from two water 
 level charts , one for the
 

upstream water level and the other for the 
 downstream. The charts 

are read with a digitizer, an inLegral part of the Com.pi system.2r 


The output of the program is a tabulation of the daily discharge 

volume, the summo tion of the discharge volumes, and the daily average 

values of Ha and Hb. 

The program can be used for any type of flume by changing the
 

discharge functions accordingly.
 

Background 

Cutthroat flumes are by to(1) used EWUP measure rates in
 

furrows, farm ditches, meskas canals. water
and Two depths are
 

measured in the fluiine, the 
 upstream depth or head, ha, and the down

stream, h . The larger permanently installed flumes are provided 

with recorders to o)tain a continuous record of the two heads, for 

example, the flumes on the Dekalt , Omsen and CanalsHamad at Kafr 

El Sheikh. The charts are read to obtain corresponding pairs of 

valuLes of antimLiehead which arc Lnen fed to the comiputer to cal

culate the rates and volumes of discharue. 

The charts cdn be read manually or by a digitizer (chart reader). 

The program given here is desijned for use for a dijitizer. 

(1) Skogerhoe, Gaylord V., R, S; Walkr, R.Rennet.t ay Wynn Selection

and Installa . un of Cutthroat Flu es for Measuring Irrigation andDrainage Water, Colorado State Univer,-ity Experi,'ental Station
Fort follins, Technical Bulletin 120, 1973.
 



The Diccharge. nctins 

Technical [ulletin 120 (1) provides the discharge equations for 

the flume in English system units. HealW ) has converted these to 

metric system units. The equations are; for free flow: 

Q = Kl W 025 ha (with English system) 

- I 0 2 5Q = (3.281)n, 1975 K1 W ha n (with metric system) 

and for submerged flow 

Q = K9 W102b (h a - h (with English system) 

(- log hb )n2 

ha 

Q = (3.281)ni - 1.975 K2W 1.025 (ha - hb)nl (with metric system) 

(- log hb )n2 

a 

Equations for the relationships between nl , n2, K1, K2 , submergence St 

and flume length (iven in EWUP Staff Paper -06 are: 

,K1 2.962 + 1.44
 

L
 

=nl 1.418 + .408
 

L
 

K2 = 2.51 - .801 InL 

(2) Helal, M.; Cutthroat Flume Metric Equations, EWUP Staff Paper
 

#6, May 1980.
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1 = .748 - .064
 

n2 L
 

St =.485 + .1887L - .0269L2 + .0102
 

L2
 

These equations are limited in application to flume lengths, 

0.46<L2.74 meters. Thus they do not apply to the Abueha Canal 

flume at El Minya which is 3.3 meters long. 
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A. 	 PROGAM OPEKRATION (used U.S.L. & D.S.L. Charts) 

* 	 Turn on the calculator, disc drive, digitizer and the printer then 

insert the disc.
 

Do the following operations:
 

1. 	 Execute: y.e ' ile name''
 

Where th. file name is the program name such as "K.E. HA" or
 

KE.OS" r "K.F. HE"
 

2. 	 Press PUN key 

3. 	 When "Date n DDMMYY = DD is the end day" appears in the display
 

1. Type the date of the last day of the month
 

2. 	Press CONTINUE key
 

4. 	 When "new l, old = 2" appears in the display
 

1. 	Type 1 for new data or 2 for old data
 

2. 	Press CONTINUE
 

* for new data go to step -6
 

5. 	 Old data will be printed by the printer and stop
 

6. 	 When "L - flume lengtL (rt)" appear , in the display 

1. 	Type the flume length in meters
 

2. 	Press CONTINUE 

7. 	 When "W , cutthroat width (mrt)" appears in the display
 

1. Type t.he flume width in meters
 

2. Press CONFINIJU
 

8. 	 When "Hd U.K.L.. 1, Hb 

1. Type I for readi ng 

or Type 2 for rp'a ding 

2. 	Pregs CONVT I i 

=
D.S.L. 2" appears in the display
 

the upstream level cha': (Ha) 

the downstrean level chart (Hi) 

9. When 'lay of Peading'" ,jppcars in the display
 

01. dlCu (PirrarLto di(it-2(t' 



2. 	Type last day of chart that will digitized on this section
 

3. 	Press CONTINUE
 

10. 	 When "set lower extreme It + rt pts" appears in the display
 

1. 	Mark 4 poirts on the chart near the corners, forming a
 

rectangle
 

2. 	Take the reading of the left and right lower points from the 

chart hy pressing sample (S) key each time 

11. 	 When "upper rt & It" appears in the display, read the upper right
 

and left points with sample key
 

12. 	 When "X val lower 10" appears in the display
 

1. 	Type the X value of the lower left (time in days)
 

2. 	Press CONTINUE
 

13. 	 When "X val lower rt" appears in the display
 

1. 	Type the X value of the lower right point (time in days)
 

2. 	Press CONTINUE
 

14. 	 When "Y vl lower It" appears in the display
 

1. 	Type Y value of the lower left point (w.s. elev. in not)
 

2. 	Press CONTINUE 

15. 	 When "Y val upper It" appears in the aisplay
 

1. 	Type Y value of the upper left point (w.s. elev. in not) 

2. 	Presn CONTINUE 

16. 	 Read the chart hy pl cing the cursor on each chart trace "break
 

point" and pro;,inq the S key on the cursor. Also take readings 

imediti tely before ard after midnight. Make certain that the 

before and after readings fall on the two separate days. 

It is not necessory to read each fluctuation of the chart trace. 

Instead select the points which define the trend of the line.
 

fU 



Limit the number of readings per day to about 14. 

Take readings until the right side of the chart is reached. 

Then shift the chart to the left and fix to the digitizer table. 

When weekly (,i VL are involved remove Woe chart for the first 

week and repldae it .ith the cAr fIor' the nxL ,,(,L2:. Go to 

Step :9 until end of month is reached. 

When 425 points have been read the computer will print "425". This 

serves as a warning that only 25 more points may be read. For 

example, if 3 days remain the 25 	 points must be carefully spaced 

over this remaining time. If an additional reading is attempted
 

the 	result will be "error".
 

17. When the Ha or Hb 	 charts for the month have been readstart the 

reading of the remaining U.S.L. or D.S.L. chart.
 

Follow step; 8: through 15.
 

These 
 readin .; are ta ken in the continuous mode. Press the "C" 

key onetime o.ly, and then follow the chart trace from left to 

right until the right limit is reached . Shift the chart or fix the 

next weelly chart, (on t inue following the chart trace until the 

end of theion i reached. 

18. When "prep ;rd ," o;ppe r4, in the display 

1. 	Type in n, rti or the operation 

2. 	 Press CONTIM , diq.i r.ized values will be printed for
 

examinati.Ion
 

19. When "data i correct yeg - ' appears in the display 

1. 	Type 1 to ,ore the results 

2. 	 Press CONTI NUE 

or6 
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1. if data is not correct type any number except 1 and 

repeat program. 

2. Press CONTINUE 

7
 



1lOw Chart 

RUN 

Date,= 	 DDMMYY, D is 
cnd day. 

1101 1 read from the dise cghe= 2 jidthj, date, ti,10 1e ' 1) 

o d= 2 LI V,A$, X * ,Y Z 

Entecr 
ume length (nt) 

IV = cutthro'at (mt 

=-hb DSL. 2 

Day of 

Set 4 rtS in the chart 
and display their x, y 
values for scale limited 

a USI..1 , 2 lihb DSL. 

'Read continuous 
IRead sample f tihe chartpoints from 

Calculate discharge D)I per day 

o ,, volume of water 11/day'] 

" av. ha (Y), av Jib (Z) 
per day
 

" av. 0 ner jay 

fromscahart 	 .,Itime, 

Wieon is length, width, date, time]
 

ha, lit, L, 11, A$, X(*), Y(*), Z(* 

oStop
 

No 1 C 
[Storage disc length, widtlt 
]date, time, ha, Jib, L, IV$ 
A$, X(*), Y(*), (*) 
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U (JIM A[ 3 31,IJ'14,11,'',3, 4 1-14 1,l' 1 CG 3,1j I13.
 
1.: 
 hiM L I ' A pI rI' I c'_,L ,W, L7 yYI44.1,T144SI] ,X$L20L 

' ' AlI (4R I I I W-'A'' )t (j 11 4~ 1 1 0IO0 

1 1 ( 1 11 i t .1 I t I (o tl 1), L,' , t' . 'J 

S e1 " ) FI1 L-.(1,4 1 1L A L 1 

' "p 
.h. . L ' U, 1. : . 1. 1 . S .I L i- L ;G r,1 I 

1. f(i .vi ' ,1 ".1 A 1, ' 

r/ ti~ i; r 

I3 b1113I I 1 11 1 I1 1 jIii 4,1t 1D A3Ii, I,'si 131 ;r3)H[2 21J;r,4 )1112,31 

'.'4: ±1 L L(,h "IA 'I IA , N . 

3 I 1 I '. I ' I I ; j oIi 111 I L( 1133 (tI I C 

. : FI I I Y I I I f X I II r, 1'S(J 1 o 2 3 

L,1 ;, I [,4, iI1t 4II r;: J ;X ++X1 ,1 C +t I I .4 " :- [ L ! ' ' { Z i l ' ! ,' - + 7 

4(1 i I I I I 1 0 IIL 1 ]) qi I u 43 
,U : l 4) PI .11 ) 3 1.1^L0 0. 1 jL9
 

I III i I 1) D,
 
- 4,1 1 1 J 3Yi,
 

-44 1X1" M) 


I( infv 27''
 
" .4 : I" oI I, 1
(.-: 3 

3 , I I; I 1, 1 
'4 1iii ' , il i ' -

f mr' 1LIIIx f- rt7 URIN( II I I ,
 
f Imt L L:L " 1i"lS 
 3i ) ljlO -03 

bLb 
I 

f LML (13V-] r Wil ]"1 ",f 0 I t ), ,kli 3 ;?, x 

wr 0'l1, 6> ,w X 1,tl 1, I U ,1 37
 

z 1 x 

q '1+] 1,4 ¢i, + l10(Jl 

r I1I (y, iIL 

y ' ,01 



74: if X(1.+1)0; o 63
 
73: {MI /h ,,"(uesiqri, Ima1ys by M IliLAL AZZA)"wrt 7 U .7 
'16: linm 1 . ri? [': 'rV wrlI ',lt .,xs
;'vYIf j= 
[II: f . i,,eri "1}r-,1c 1, CfI.'LCI y -cs,=1", 

VH IJ f 1z-. ;e l:- ~ le (-' i,Le6l 

7$': * J 1, 1: ~ ' "bI ;oj (, 

0: if .=1 t IV ' pq $ ,L 0 
81I: if j . I i '; pr1 1,L 1,~. X Y 
82: "OLD";

83 f,' d -2L, ' n ¢$ t ) 

84: i~f . I , :'1iL ,I YIv I Zt ji 
05: 1f J-'dp L$, ",C$>ip 
b6: i J=2;y 9 
87: sip

~19 0 22 



B. PROGRAM OPERATION (Entry Points Reading)
 

Turn on the calculator, disc drive and printer then insert the
 

disc (or insert tape in tape drive). Do the following operators:
 

1. Type Get "file name,"' press EXECUTE (for disc)
 

or trk (number), ldf (number), pU.ss EXECUTE 
 (for tape)
 

2. Press RUN
 

3. When "CUFTiROAT FLUME NUMBER," app-ars in the display
 

1. Type A of n t2throat 

2. Press COUT INUE 

4. When "Farm No." 
appears in the display
 

1. Type Farm :,
 

2. Press CONTINUE
 

5. When "Date DDMMYY" appears ii the display
 

1. Type the date where DD = (ay, 
.li = month and YY = years
 

2. Press CONTINUE 

6. When "flume length in meters" appears in the display
 

1. Type the flume length (meters) (0.46 m'<L,, 2.74 m)
 

2. Press CONTINUE
 

7. 
 When "flume throat widLh in meters" appears in the display
 

1. Type the flume throat width (meters)
 

2. Press CONTINUE
 

8. 
 When "area served in square meters" appears in the display
 

1. Type the area in square meters
 

2. Press LOUT 1NOE 

9. 
 When "number of data points" appears in the display
 

21. Type of (ata points 

2. Press CONTINUE
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10. 	 When "time" appears in the display
 

1. Type time with a period between hours and minutes after
 

the hour with respect to midnight for example the time 2:25 p.m.
 

type 14.25
 

2. 	Press CONTINUE
 

11. 	 When 'ha" appe .rs in the display
 

1. 	Type up stream level reading
 

2. 	Press CONTINUE
 

12. 	 When h appears in the display
 

1. 	Type downstream level reading
 

2. 	Press CONTINUE
 

13. 	 Go to Step 10 for remainder of data points 

=
14. 	 When "changes?, 1 = yes, 0 No" appears in display 

1. 	If yes type 1, press CONTINUE
 

a. 	When "data set no I" appears in display type the 

number of set for change, Press CONTINUE 

b. 	When "time" appears in display type the time correct;
 

Press CONTINUE
 

c. 	When "h " appears in display type the U.S.L.•
 

Press LONTINUE
 

d. 	When ' b" appears Q display type the D.s.L.;
 

Press CONTINUE
 

e. 	Go to Step 14
 

2. 	If all data are correct, type 0, press CONTINUE
 

13
 



15. 	 When "yes = 1, free flow hb/ha < (the submergence ratios)" appears 

in the display. This step is for the title only; if the submergence 

ratios on paper display are greater than the submergence ratio in 

display type 1; if not type 0, press CONTINUE 

14
 



Flow Chart 

Run] 

Inp Ut 

Cutthroat Flume Number 

Farm No.
 

FluL-e Length in Meters
 

Flume Throat Width in Meters
 
Area Served in Square Meters
 

Number of Data Points
 

Input
 

Time; ha ;hb 

RchData Poinlt 

aD at) 

ChargsC
 

[Yes = 1, f ree flow hK/ , displaced value 

Print; -,h , &h di , , (volume), Dl(depLh) 

15
 



0 : d im L WV,11200]HI !UI,O20U],O20OI,D120OO,E1200 ,PS,JtS
 
1; dim X[200J,Y[200)
 
2: 	enp "CUTTHROAT FLUME NUMtBER",V
 
3: enp "ForM No.",N
 
4* enp "Date DDMMYY",K
 
5: (UP
 

6: 	enp "flume lenqth in meters",L;if f'1qi3+(L(.45)+(L)2.7S);cfg 13ljmp 0
 
7: 	 enp "iluMe throat width in eeters'",J 
8: 	enp "'ren served in squore Meters",S 
9: 	 enp "nuMber of' Jqte points",Q
10: 2, /&2 ti.44ilILLB;i.418+.405/L)C;,7/40-,O&4/t..)D;i/D)D 

11: 2. i-.E30tn(L));.4B53+.1t8l)7L.-.0269L^2+.,OO2/L^2)F
 
12: I)H 
13: for 4ft to U;prt I;enp "TLme",Y1II ;enp "ha",HfI] ;enp "hb",G[I];next I 
14: ent "chnnqe' ?, 1 Yoes,O=NO",J(21;iff .(21=0 jto 17
 
IS: enp "d'ito set no I",I;enp "TIME",Y[I , "Ha",H[I], "Hb",G[I)
 
16: qto t1 
17: for J=H to 0 
II: I-I)J 
i : if 1; 03~rTli;ne t I
 
'210:if frc(V I])-fl :(Y[J])(0;1o 0(Y[I]-Y[J]-.4)+A)A)T[I]}gio +2
 
21; tOU(Y IJ-Y(JJ )+A)A)TCU)
 
22: next 1 
23: for I H to G;G(I]/fH(I])X(I;prt X[I];next I
 
?4: spc (prt F;d .p " ye.s=i , FREE FLOW hb/hai(F;enp "",G
 
2: for l=H to ) 
26: 1f HI I ]=r;Ii J;0)(J I] ;e,to 29 
27: if [II/HI ](F;IOO.13.2Oi (C-i.97S)W^i.025(H[I]/iOO)^C)(Q[I] gto 29
2ff: 1000E3.23i (I:-1.975)I~. 0251l(H[I I-G[Il)/1OO)C/(-Ioq(CCII/H[II 	 )D}QCi) 

2Y: iF =1i;jMp 3
 
.u: O)F[tI
31: FL I-t]('(6/100) ((WI IQ[I-i]l)/2)({)-r[I-1]))E[I] ;1O0ELIl/S2DCI]
 

32: nIe t I 
33: U)P 
34: fet U,/,/;wrt 701,3 
35j: wrT 701 .fI;wrt 701.13 
Z6: coriy 124,27
 
3/: wrt 70t,'n .1k I"
 
3U: if GI>-;fMt Y,2x,"FREE FLOW CUTTHROAT FLUME DATA",/;wrt 70i.9;gto 40
 
39: fm t 2,3x, "AH.4MERGED CUTTHROAT FLUME DATA",/;wr t 701.2 
-11 : r't 7 01 , " NkDS"
 
41; ,eet i,A0x,fh.(0;wrt 70t.t,"Date",K
 
4;': fmt Y, 

2 
2x,"Inrm No.",f3.1,4x"Area",2x,f9.3,mt22"wrt 	 701.9,N,S

43: fet 1I,/,/wrt 701.t0 
44: fmte 3,30x,"for flume nueher";wrt 701.3
 
4L, fVmt 7,3 xf;' .0 
-16 we t 1I 7 V 
4// i f,/,''0wrt 7UI . 8 
.II: fet ', t I, 'r , "hi ,9 x , "hb" ,9x,"dh' , 9x, , xQG O "," 9x ,"D11wr l 701.4 
1Y: wrt "t'P 1 .. )" 
,I( i'm /,,, 'I " Ir Yx "c m Y"X,,cm,9 x ,.rcm x l p, Oi x ,,"m3" 9x c m",wrt 701.6 

1 	 wrt 0(1 , , dA 

1J 	 1 );I 

4 	 for I M o Q
 
w, 1 . TIiiI I HfI II ,((II,ffLII-GIIIfQ I IL,E I ,1) 11
 

et, n eo t I 
ijee nmnci y ii
'l(14l ,'e qn by M.Helnl)";wrt 701,2 

*240 I. 
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DISCHARGE COMPUY'ONS FOR THE 

BENI MAGDO'.JL NYRPIC GATE 
Pro graln Description 

Thiis proqram calculates and rates and amounts of discharge through 

the Nyrpic Gate at. the head of the Beni Maqdoul Canal. 

The input consisLs of date, water surface elevation in the approach 

forebay as taken from a recorder chart, and the width of gate opening. 

The nutput is - tabulation of daily discharge volumes an] summations 

for a calendar ionth. 

Prograo [Backj round 

The Nyrpic Gate controls the rate of flow into the Beni Magdoul Canal. 

Its raised sill provides an excellent control free from subllergence
 

effects. Six parallel 
 sluice gates for openingjs rang ing 'om 10 to 45
 

centimeters control the 
 flow. A seventh opening , 5 centimeters wide,
 

has no closure gate. Flow through the gate can be either 
in the weir
 

mode or in sluice gate mode.
 

Current metoer fur'ements calibra ted the gate and yielded the
 

following discharge functions:
 

WeiFr Flow 

Q 1.443 W(WL - 16.77)1.487 

Submergiejd_ Flw 

Q =0.4856 W (W - 16.77) '6453 

Te hea-d at the change from weir to sluice flow is
 

. 0076 -0 18 69
1 

These Oqultions are incorporated into the program. Any physical 

changes to the ga t would a ffurts il a ratinqj. This would necessitate 

rerating the gate and deriving new discharge functions. 

17
 

http:MAGDO'.JL


PROGRAM OPERATION
 

1. A. Turn on the calculator, disc drive, digitizer and the printer.
 

B. 	Fixed the chart on the digitizer
 

2. 	A. Type get"File name"where the file name may be B.M.D. or 
any other 

name according to the site operation. 

B. 	Press EXECUTE
 

3. 	Press RUN
 

4. 	When "NEW DATA 
= 1 OLD DATA = 2" appears
 

e,cher
 

A. 	Type 2 for old data
 

B. 	Press CONTINUE
 

Or 

A. 	Type 1 for new data 

B. 	Press CONTINUE; go to Step #6
 

5. 	When "Date = DDMMYY = DD is end Day of Month" appears
 

A. 	Type the date of the last day of the month
 

B. 	Press CONTINUE; go to Step :-20 

6. 	When "set lower extreme Ift & rt pts.' appears 

A. 	Mark 4 points in the chart 
to read it (rectanrile)
 

B. 	Take the reading of the left and right lower points 
from the 

chart by prepnIig iample (S) key each time. 

7. 	When "Upper rt. it." appears 

Read the upper right and left points with the sample (s) key.
 

8. 	When "X val. lower it" appears 

A. 	Type the X value of the lower left (time in days)
 

B. 	Press CONTINUE
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9. When 	"X val lower t." appears 

A. 	Type the X value of the lower right point (time in days)
 

B. 	Press (ON INUE 

10. 	 When "Y val. lower It." appears
 

A. Type Y 	value of the lower left point (head in mt)
 

B. 	Press CONTINUE
 

11. 	 When "Y val. upper It." appears
 

A. 	Type Y value of the upper left point (head in rt)
 

B. 	Press CONTI NUt
 

= 
 =
12. 	 When "Date D[)tMYY DD is END day of Month" appears
 

A. 	Type the date of the last day
 

B. 	 Press CONTINUE 

13. 	 When "No. of W max. (18)" appears
 

A. 	Type the - of time periods during the month which have constant
 

gate openings widths; which must not be more than 18
 

B. Press 	CONAINUL
 

14. 	 When "W(1)" appears
 

A. 	Type the I,ttime period gate opening width in meters
 

B. 	Press CONTINIUE
 

15. 	 When "FROM" appears
 

A. 	Type the tartinq date of the gate opening period;
 

Exam V]e: , days 6 hours = 2.25
 

B. 	Pess CONY WitI 

16. 	 When "To" appears 

A. 	Type the end data of this gate opening period (same form as
 

Step w15)
 

B. 	Press CONTINUE
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17. 	 When "W(O)" appears where I changes from ? to No W 

A. 	Type the Ith time period gate opening width in meters
 

B. 	Press CONTINUE
 

18. 	 When "To" appear; 

A. 	Type the last day of this gate opening period
 

B. 	Press CONTINiUE
 

C. 	Go to Step ::17 until 1 = No of W 

19. 	 Take the reading of the chart with sample (s) Key, take around 14
 

readings Per day.
 

Press S key/ for each data point.
 

Take readings within rectanqjl, formed by 4 corner points.
 

Press halt (H) to change the chart, and halt (H) at same point next
 

page of chart to continue.
 

After taking 400 readings this no. is printed to show you that you
 

can take 50 more readings only.
 

=
20. 	 When "TAkL 11, PLOT 0" appears
 

either
 

A. 	Type 1 for taking the results by the printer
 

B. Press CONTINUE
 

or
 

A. 	Type 0 for taking the results graphically
 

B. 	Press CONTINUE; go to 23
 

21. 	 When "No. of Copy" appears
 

A. 	Type the a of copies needed
 

B. 	Press CONTI NUE 

22. 	 A. List .,'i.n ,fiDate, USE, DAY V, TOTV. is printed
 

B. 	All the diata and results are stored in disc on a file named by 

date for new data and go to 31 

20
 



23. 	 When "X AXIS" is printed and when "From" appears
 

A. 	Type the starting day for the graph; Example: 2 days 12 hours = 

2.50
 

B. 	Press CONTINUE
 

24. 	 When "To" appears
 

A. 	Type the end day of the graih (same form as Step #23)
 

B. 	Pres:; CONTINUE
 

25. 	 When "Tic" appevrs 

A. 	Type Itno incremental units of the X axis 

B. 	Press CONTIUE
 

26. 	 When "Step" appears
 

A. 	Type the no. of TIC for which the number of the X value is 

written (1 is for every TIC mark X value is written; 2 is for
 

value written every other TIC mark.
 

B. 	Press CON 1INUL 

27. 	 When "Y intercept" appears
 

A. 	Type where the Y axis intercept the x axis
 

B. 	Press CONT INUifE
 

28. 	 When "Y AXIS", "From", "To", "Tic", 'Step" and "X intercept" appear 

do the nme an from Se) :23 to #27 for the X axis 

29. 	 For old ,ivo jo to Step .32. 

30. 	 When "DATA IS CURI:CT yes = 1" appears 

ei ther 

A. 	iype 1 to tore the daLa 

B. 	Press CGINIUUF
 

or 

A. 	Type 0 if dh tu ri correct; 

B. 	Pres'; COUNTI NW , and repeat run 
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= =3]. When "want another plot (yes 1; no 0)" appears 

A. Type I press CONTINUE for plotting, go to Step 423 

B. Type 0 press CONTINUE, go to #32 

32. STOP 
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0: dim D[430I,A(3,3 LC41 3] ,C13,41 ,E[4 I ] ,F13, 1] ,13, I ,H13, I]
 
1: dim r[43U|,S[4301,[,J

2: dim A$(6J,X14301,Y(4301,W[20],L[20],M(20],LSL2o],KEF
 

3; d.'.j
 
.1: dLsp "P4.MAG, DI.)1S
,IIR J,. ;wqIJt 500
 
S: ent "NEW DATAi 0LD DATA=2",J;if J=;qto tO
 
6: ent "Dale =DDMMYY=I)Dis end DAY of Month",A$
 
7: . gn A$,IU 
03: srend lA$,X[*],Y[*],W(*],L[*],M[V],L$,I(,EF
 
9z gto 29
 
10: dsp "set ijwer extreme Ift & ri pis";wait 1500
 
i1i 'recl 4,ri~r,2,red 4,r,3,rl
 

123: asp uppcr tIi";rtd 4,r'Srbred 4,r7,rG 
L1: enp X val lower It",E[1,l;enp 
"X vil lower rt",E[2,i]
 
14: l[ t,1 )E[4,1I ;L[2,11.1L[3,i i
 

)1D12,1 I
13: )BtI I [i 1 1)11(4] ;r i.EBl
1,2] )r2)B[ i 3] ;r3)B(22,] ;r4)B12,3116: rS ) 1'13,( 2 1 ' 1 1' 1 r Ej[ 3rO , 1 7) P[ 1 ,2 ) r 13 14 
17: tri) PI)l;mrit C10)A; Inv A)A;mnt CE)l';mat AF)G 
10; enp "Y vril lo ,.r lt",E[i,1i;enp 
"Y vnl upper lt",E[3,il

19: E{I,1I)C[2,i];E[3.,iJ)E[4,1J
 

20: mt CE)F;mai AF)H 
21: "PtANI MIAGDDUL"L$
 
22: onp "D .=I)DMMYY=DDiri END dqy of' Month",A$;vol(A$))K;iOOfrc(K/iOO)}F
 
23: iOOf'rc((K-F)/OOO))E;int((K-F-iOOE)/iOOOO)K;F+i9OO)F
 

"4: enp "No. of W mW xi.(iB)" A 
2s: O)b
 
21: 1 1 1)I:; 1 f L- ;enp wJ[ci ,"rROM",L[CI,"TO",M[i] jmpL17: onp W1Dll;MIEh-t]]L[D],enp ,ro",Mt[D] 

0
 

2 i i'f: [(A;gto -2 
29: 0)I)R;1)
 

30: I+R)R
 
3t: if JY 2;1i4I) )P.qto 37 
32: I$i)l)P;iiP-1=4ul;prt 
P

33: red 4,X ;GII1II*G12 , iIX+G13,iIYX[I I ;II[i1,1+H2i]X+HC3,i]yIyI]
 
34 j p ;I
 

3s i1 44) P 
36: i f X[II )K;(Io 13 
j7: Li' XIlII- III;WIT1I )W; q o 42 
30: oto --3
 
3 : Y"
Y[III-it/ 7<.27h'3 ^(-.iO69);.443W(YCI]-i6.77)^i.4B7)L20],glo


5 4 7 +2
240; .4H' .W .1$ 2 ( Y1 I I I- t, 7 ) .'64S3)L1 0 1 

41: if 1:-i;O1)11I '1 ;L1201)LI 191;,if XEI](K;gio 31 
4;: bi,(XI II -XI I-1l) ) [2UI

4,: 432 00W120 J(L120 ] +L 19 1 ) )W[ 191
 
414: u) i 1]
 
4',: W1I1914111191)MI20) )15[1
 
416: 1V X[I1 >R ;R)T[II;1+R)R;0)M[20
 
4 /: 0]) L[ I
 
,A1: W I'I - f I - I )D rlII
 
4I,': i I I) (K 
 I 11Q ILl 19;1;M[201 )MC191 if J=2;gto 3 1
 

I I 11 4 X tI I K . 1 tr 3:)

.? "1 -1 , P'I(t, -I)',I;iF I]=0I;gto 7S
*np ,1. 

. : ,rip ' (). (4 CAllY ,V 

',4 1 tH)If 

conv 'r :-:
1;A,:17
 '
 '.16; wr IT ",'()Ot,"n °k I 

',',"~~~ I 'I, ~~ , . I't 


',,1**.4 1, ,. l=;,, 4.I.wt " 'l"IJRrNfl"
I. I .. 

2 ' ''0 .3 ,E,F
1,0| tm 1 " 1r), 11w ' " U K " r 
,2: f t 4, 3, 'Ibto",12t"USIL",1i2,"DAY V. ",14x, "TOT V."jwrt 701 4
 
6 3 : Ur r 1 ',d "' A, 
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3
I'll FMIto IN ~x ,,'t"MI l1M%17x , "M1.3",3x ;wrt 701 . 
bb:~ wrt M0,2"WWV
 
thh 0 H 
67: 1+1) 1 
6H3: if TEII-Gigtu -1
 
h9: ij [2. ),10x ,C7,2,6x,rioO ,Sx ,f17.
Al 6 

70: wrt 701.h,711,r[ I ,S I],DC I3 
71: if''(P;vn -4 
72: fiji 

7 
,2x,"(desiqn A~ analysis by M.Helril)";wrl 701.7
7 0
73: it H<'V;wrt t.2;qto 95 

74 : QaoYS 

76: pit "YAXIS";,enp "Fo"rr"rTcH"tp,9"itretO 
77: pent 4
 
783 Fxd 0
 

JU0 ; max rG,r3,rl.,r2,r4
 
7
01: yni, r0],rU,r(,r, ,rY 

H3: pit 'i'-.)/,*,3rob1"t1)3E [days] des&una byHELAL"U4: pIt (rijI'2i/2,r,;lbl L4 
US'i: pit (ri r.2)/2,r7-rOilhi E," ,
 
116,:col 1. 5,2, 1,90
 
U7? pit ri-r'3,rV+rH,0;lbl 
'TAiIS.QWj33l"
 
HUi: pent 3
 
HY: 1)1
 
'90: pit XMi Drii
 

Y&2 pein
 
4i: 
if~ JM;nt "DAIA isi CORRECT yes=1 , H9Y94: IF J-1;LF HtIi;ni)i[ 1)WI2033MEi9])Mc20])LE19,,LE20, 
Y5i: if' hi;r if )M;npen A1,30 

9/: if J.t~i LI ;spr'i I,A&,X(*],YE*i ,iC*],L(*] ,M[*I,LS,K,E,F1Y9)) 'rip "' 'irt Anth,,tt Plo"t'o(yes~l;ro-i)",W;Jif W-li;qto 79 
Y7'i: 5 t p 
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WATER TABLE CONTOJR PROGRAM 

Pro9ram Desc rjjtion 

This progjram is used to analyze and portray observation well water 

level data frnm the stud ' areas.. 

The inrut consists of fixed data and of variable data. 

The fixed data inr lude: 

a. The X and Y coordinates of the canals and drainage ditches
 

b. The X and Y conro inates of eacml observaLion well
 

c. The el evaion (/ coor i na te) of the Lop of ca isn For each wel . 

d. The triangular ,esm into which the well net work is divided.
 

d. Specific yield. 

The variable da La incilude: 

a. Dates of observation
 

b. Distarce from top of well casing to water level in the well.
 

The output consists of:
 

a. 
Contour map of ground water elevations.
 

b. Change in ground water elevation oetween two dates
 

c. Contour map of depth to ground water 

d. Print out of:
 

1. X, Y, Z coordinates of wells 

2. Division of wel] network into triangular mesh
 

3. Grr hd water elevations for a given day
 

4. Area bounded by wels
 

5. Averaye water el ation changetable '., 

6. Specific yield
 

7. Change inwater volume under well field
 

8. Equivalent average water depth change. 
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9. Area of stydy region
 

10. Total change in volume 

11. Change in ground water elevation between two selected dates 

Program Backciroun(d* 

1. Establijhinq the Mesh 

-he procedure is best illustrated by example. Imagine that the 

network consists of seven wells as illustrated below: 

3
 

.5 
1.
 

4 

.7
 

The network must be divided into convenient triangles. A possible
 

arrangement is shown he]ow 

3
 

5
 

7" 

* Water Table Contour Program (WTCP), J. C. Loftis 
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Each mesh eleient is simply a triangle which is specified by 

indicating the three wells (I, J, K) which make up its corners. For 

this example, the mesh is: 

Mesh i I J K
 

1 1 3 4
 

2 1 4 2
 

3 2 4 7
 

4 3 6 4
 

5 4 6 7
 

6 3 5 6
 

2. Area bounded by wells 
B
 

Area ABC P(P-AB) (P-BC) (P-AC)
 

Where A
 

D - ABc+Ac) 
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USERS' INSTRUCTIONS
 

WATER TAF L CONTOUiR PRObRAM 

1. a. Turn on the calculator, disk drive, printer and plotter 

b. Put the disk in the disk drive 

C. Install pa per in the plotter and locate the points P! and P2 to 

define whatevur plot area is desired. 

2. a. Type get "File Name" 

b. Press EXECUTE
 

3. Press RUN
 

4. When "Cont = 1, well =data = 2, Mesh 3" appear either 

a. Type 1 to produce a contour plot with exisiting data 

b. Press CONTINUE, go to itep ::YO 

or
 

a. Type 2 to input a nw set of daily water depths
 

b. Press CONTINUE, go to Step 029 

or 

a. Type 3 to add or modify existing well data or mesh 

b. Press CONTINUE
 

5. When "Add new well, y or n" appear 

a. Type / to ddd new well 

b. Press CONTI NUE 

or 

a. Type n for no addition 

b. Press CONTINUE 

C. go to Stel) 01 

6. When "X coordinite oF well I" appear 

a. Type the X coordination of the new well 

b. Press CONTINUE
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7. 	 When 'Y coordinate of well I" appear
 

a. 	Type the Y coordinate
 

b. 	Press CONTINUE
 

8. When "Measure Pt. elev. of well I" appear 

a. 
Type Lhe datum of the elevation 

b. 	Press CONT I iUE 

c. 	Go to Sep )5 

9. 	 When "change Mesh, Y or n" appear
 

either
 

a. 	Type Y for change Mesh
 

b. 	Press CONTINUE
 

a. 	Type n for no changing
 

b. 	Press CONTINUE
 

c. 	 Go to Stop A-7 

10. 	 When "single element(s), whole Mesh (m)" appear
 

either,
 

a. 
Type s to change 1 mesh element 

b. 	Press CONTINUE
 

or 

a. 	Type m to change all the meshs 

b. 	Press CONT I NUE 

c. 	Go to ";Vp A 2 

11. 	 When "chanqe/dd elem' t # (neg. of end)''
 

ei her 

d. 	Tyt I till) of m1enh 

b. 	Press CONI INUE
 

or
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a. 	Type neg. a for no changes
 

b. 	Press CONTINUE
 

c. 	 Go to Step 117 

12. 	 When "well I of Mesh" appear
 

either
 

a. 	Type 1st well of mesh element #1 

b. 	Press CONTINUE 

13. 	 When "well J of Mesh I" appear 

a. 	Type the ?rd well of mesh element #1 

b. 	 Press CONTINUE 

14. 	 When "well K of Mesh I" appear 

a. 	Type the Ar well of mesh element#1 

b. 	 Preq; COYI IU[ 

15. 	 If chanqe whole mesn go to Step #11 

16. 	 Go to S e!i,) ::I 

17. 	 A list of all wells and meslis are printed 

18. 	 When "Are value correct, y or n" appear 

either 

0. 	Type n to make corrections 

b. Press CONTINUE
 

or
 

a. 	 Type :/ for no corrections 

b. 	 Press CONT INUE 

c. 	 Go to ,t, : ?,i 

19. 	 When "Wvl (w), Mesh (m), or correct (c)" appear 

ei thec 

a. 	 Type w for we l corrections 

b. 	 Pre; CONTI=NU[
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or
 

a. Type m for mesh corrections 

b. Press CONTINUE
 

c. Go to Step 42_4 

or
 

a. Type c for no corrections
 

b. Press CCNTINUE
 

c. Go to Svep a I/ 

20. When "Well a" appear 

a. Type the well 

b. Press CONTINUE 

21. When "X" appear 

a. Type the x dimension 

b. Press CONTINUE
 

22. When "Y" appear 

a. Type the Y dimension
 

b. Press CONTINUE 

23. When "Z" appear 

a. Type the Z dimension 

b. Presq COFI NUF
 

c, Go U) KhT,[ OF
 

24. When "Llement 1" ]Hear 

a. Type the , of wesh element 

b. Pres,. C)iq IULLE 

25. When "I" dpped r 

d. Type 1Q wel 1l 

b. Press CONTINUE 
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26. 	 When "J"appear
 

a. 	Type 2nd well
 

b. 	Press CONTINUE 

27. 	 When "K" appear
 

a. 	Type 3rAd well
 

b. 	Press CONTINUE
 

C. 	Go to Step &I/
 

28. 	 When "New daily well depths, y or n" appear
 

either
 

a. 	Type y to enter new daily well depthes
 

b. Pres, CONTINUE
 

or
 

a. 	Type n for no entering
 

b. 	Press CONTINUE
 

c. 	Go to Step =:19
 

29. 	 When "New (n)/change exist well data (c)"
 

either
 

a. 	Type n for new well data
 

b. 	Press CONTINUE
 

Or 

a. 	Type c for change well data 

b. 	Press CONT INUE 

30. 	 When "Date; [MPYY" appeor
 

a. 	Type the (Iat, 

b. 	Pres; C(IJTI NAiK 

31. 	 For change existing well data go to Step 433 
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32. 	 When "depth of well I" appear, K= to 100
 

either
 

a. 	Type depth on day DDMMYY
 

b. 	Press CONTINUE
 

c. 	 Go to Step v'1? 

or 

at end of wells go to step k 35 

33. 	 When "well " (neg if end)"
 

either
 

a. 	Type the well
 

b. Press CONTINUE
 

Or
 

a. 
Type 	neg. 1 for no more entering
 

b. 	Press CONTINUE
 

c. 	Go to Step # 35 

34. 	 When "depth at well I" appear
 

a. 	Type the depth
 

b. 	Press CONTINUE
 

c. 	Go to Step ."33 

35. 	 A table of 
the 	depth and elevation of each well 
is printed
 

36. 
 When 	"ar, values correct, y or n" appear
 

ei ther 

a. 	Type y for no corrections
 

L. 	Press CONTINUE
 

c. Go to Step #;39
 

or
 

a. 
Type 	n for corrections
 

b. 	Press CONTINUE
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37. When "Well number 1: appear 

either 

a. Type the well # 

b. Press CONPINUE 

or 

a. Type neg. 

b. Press CONTINUE 

c. Go to Step 39 

38. When "depth of well well I" appear 

a. Type the depth 

b. Press CONTINUE 

c. Go to Step :36 

39. When "Do you want contour Map, y or n" appear 

either 

a. Type y for making contour map 

b. Press CONTINUE 

c. Go to Step v-4 

or 

a. Type n for no contour map 

b. Press COATINUE 

c. Stop 

40. When "Elev. (e) or elev. difference (d)" appear 

ei ther 

a. Type e for elevations on one day 

b. Press CONTINUE 

or 

a. Type d for differences in elevations on two day;. 

37
 



b. Press CONTINUE
 

c. Go to Step :42 

41. When "elev. on day, DDMMYY" appear
 

a. Type the (ite
 

b. Press CONTI NUE
 

c. Go to Step -:4/ 

42. When "Day 1, DOMMfYY (elev diff day 1 - day 2 )appear 

a. Type the 1st day date 

b. Press CONTINUE 

43. When "day 2, DMHYY (elev diff = day 1 - day 2 )appear 

a. Type 2nd day date 

b. Press CONTINUE
 

44. The results are printed 

45. When "area of study region, sq. meters" appears
 

a. Enter the area in square meters
 

b. Press CONTINUE 

46. When "specifi( yield" appears
 

a. Enter the specific yield 

b. Press CONTINUE
 

47. When "Tet area 
= 1, Blwn wells = 2, limit 3" appear 

either 

a. Type 1 for total area 

b. Press CONTINUE
 

c. Go to Step ":51 

or 

a. Type 2 for between wells
 

b. Press CONTINUE
 

or 
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a. 	 Type 3 for limit 

b. 	Press CONTiNUE
 

c. 	 Go to Step ;50 

48. 	 When ''etween well A" appear 

a. 	 Type Ist weil 

b. 	 Press COKFiNUE 

49. 	 When "And well :" appear 

a. 	 Type 2nd well " 

b. 	 PRcss CONTINUj, go to Step #51 

50. 	 When "Min X", "Max X", "Min Y" and "Max Y" appear sequentially
 

a. 	 Type these values each time 

D. 	 Q- ss CONTINUE 

51. 	 When "Axes plotted, y or n?" appear 

either 

a. 	 Type y for plottinq axes 

b. Press CONTINUE
 

or
 

a. 	Type n for plotting without axes
 

b. 	 Press CONTINUE 

52. 	 When "even (e or set (s) contours" appear 

either 

a. 	 Type c to have a fixed # of contours 

b. 	Press CONTINUE
 

or 

a. 	Type , to have a fixed contour interval 

b. 	 Press CONTINUE 

c. 	 Go to Step a54 
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53. 	 When "."of contours" appears 

a. 	Type the a OF contours
 

b. 	Press CONTINUE
 

c. 	Go to Step :6
 

54. 	 When "Ho, the 
lowest contour value" appear
 

a. 	Type the lowest value
 

b. 	Press CONTINUE 

55. 	 When "contour difference" appear
 

a. 	Type the contour difference
 

b. 	Press CONT INU. 

56. 	 A plotting is done 

when "Another plot, y or n" appear 

either
 

a. 	Type y for plotting
 

b. 	Press CONTINUE
 

c. Go to Step :n40
 

or
 

a. 	Type n for no plotting
 

b. 	Press CONTINUE
 

c. 	STOP
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t: lp "Y coorr irito o f We II", 1;?nt "",X[1,2] 
4


I 1 d p "tie,'ire 1 .t-I ev. if W,!eI ",I int " " X[I,31ljm 
1 "Mi 511]":rn "5.h"ir:lr Mesh, v or o" 5; if 5e$= "n " ; tn 

p 
"LIST"
 

S,!n I "'oL[II E .' MM I ) h nOle Mep.h(M) ,5$;i f S$="m";i )I;jmp 2
,1 i( 
1 -' 	,iil "Chin ,/iAdd E ,em't k(neq if end) ,I;if 1(0;qto "LIST" 

i.: d. p "W ] I 1 of tM "i h ",I;e t .., [I,11
 
(Ih : Lf MiI I, I I 1 0 -10) M I ; (I "tl1S "
I I{], 

I" 	 d ,p W, I f Met d). I;en t M[1,21
lt 	 ,,p WUI'I K o f M ,- iI" I ;enr .. ,M.,lI 3 t Lf 5$="M" I+i)I;Jm -3I p 


-il4'l)I;J p--3
 

1): l i
 

- ifmr I z,IiJ ," tLI ,75 "MFSIx" /, Li9x, I" ,7 ,x9X"Y, "Y" 1,1, 49x
 
.2: 'r.t .Y9,"[", ox,"J","K" ,l;wrt 701. 1;wrt 701 .2;IlI
 
,'.i: fmtl . fl3 0,3fi(].2 fmt 4,76x,4f'li.,0;fmt S,fO.0,3fiO.2)3Ox,4fi0.D
 

0:if ×tt,ltt-ti~l and M[i,il=-l00iwri 70i.3,1,X(lXfi,21,X[l,3);jMp 	 -i 
L': 	 I xlI,tli-tO0 qnd M[I,I]1-IO;jMp 4
 
'1: if XI I, I -O finl MC I ;wrt I,ME M[I
Md lt-iO 701.4, , ,21,MEI,3];jmp -3 

en? 'Are viI'ies orre y or' n'1S$f (S$="y";qto "DATAI"iI 	 .T, 
jI,' 2mp 

3t: 	 wrl 7 ,0,11 XII ,II ,X[ ,I21,X11,33 I,M II, lM[I,2],M I,31;jmp -6
 

eI:,ni 'I 4.1I(1 ), Me,h(m), or (c )",S$; -It="c";gto 9IST"
Iw 	 CorreI if " 
,nr I I,' Ci w e> "We I",I o,,it " " X{I I, ,"Y " ,X [I 'I ," I ,X II,.3 ;j mp - i 

3.J3 l 1) ",1 ,nt "I", M I I I "I" I, "K" 111 1 ,3 mj $*M'i 	 M I I,.Ll p 2 

i,] ,tl 

$
 

3.11: "D)AI A " j "(_:.LM" , ' r I iX I 1 
. . I,) i " ot,,w 'l)I y J ''IlI)D.,pth , or i" ,5 ', i f $ " If (Iro "C]NTRI"
 
3,1, DA f, ," j .1) . M I; ,re',idli XI I M1 1
.'(lin"U 

A7 .,(it "'i, ,,i I [Ki'/r Ir , ixi I4, 1 iDIIIn r )" I'si$,"TM te 1)DMM Y" , I ri (1 1) )B 
- CIl Ih"I i 1l, ' iiln 1 , r'eridI ,) A$ , A f* J 6C It 'I( t i "," ) $, ,X, A mp 

-10 	 dt'.l) Do1 1 I I . I n AlI1'I) 	Up) ,'1 itfi'.W,t"
d',lt 	 t;rhi .A¢lt]l 

41.: f A I I , I I - li) X t1 3 1-hIl)A(I ;qlo "LOAD' 

42: 	 X1 1,31-AI IJA III
 

43: 	 n xlt I;Jp 
14: tr "WeII In(nPq Lf er l)",tI if I(l; j m 12
 
V,:' l',p "p),1 it I ;-"n ";At] XII,33-AI ')A1IIlI~Mp -i
, 1 We I II t II 
41; "1 0i)". ', , De on ,cl wrt ,+mt 	 ,1O "tie tt ),iy" cl .I 701 AS,E$ 
4 f m fll- , 1 0} " 1 1 i~ 1ir i If f Wi ltolr TobhIe" 

41: 	wr t 'Ili 4 
4,/ 	 :,.1'i" i'It ," " e tI o D,!rnth ( merer,) Elevition (Meters)",/ 

16 'i ' , ; , ,t "' ,I I i. ) if' .Dep ti (Me. rs) 

wr 	 t'I I l 

,I .	 . - t - Il , fI X or, I 5 =y1mI , I 1 1 1t r 99Y,A lt]
 
0 -0mll 1 1 1 1 4
 

61: 	d ip "De'Ith Q WI'll", I n T '.,AIIJ;X[I,31-A[11 )AIlJ 

62; 	XII,3 1-A IIr 9V 
(1:i t 	 ', ".,' I", . ,' tis 'I it et,'r Dopth of",fl'tU 3 wrt 701.S I,r9g ;jMp -4 

41
 



1,11: '1:11N1 111":rl'.,, nI " )( v1111 won (,'(,it i or Mopgi, y or ',$a' i~'r;.~ 

.1': .ent "l.v, o' ior lieu. llife'rence(u)',Ss1IouJlir SS='d';i3Jjjp 3
 
71: n ''r.lev. onrl),yl MMYY"',1)l.; oa1l S) IF
 

7P! *a'q" lD%,I,R,X;r,ju 1,AAl&,At*l;jmp 7
 

'a' DrP4 q n Ul,, ,X;',," I,,l, 
75: 1 mt ,/,"UAfI-",cIHl;wrY 701 ,A$ 

// '%(fe'Id 1,I , 1V 2le , Fn l.oI )
,2,MA rf ,D~utI 


70: Fat,,'m2~ 
 Iwt 701,Ba$
 

HK: to xj ,31-AI I11t-9; I 1);jaP -I
 

UYi if XLJ,I1-'-I6Qijmp 4
 
HK if IJ3 -A I 1,31-;Jol.jJ;jmp -A
 
1,15:(Xi 1,11-01.,111 2' 101,21--XIJ,21 I 2)DEJI
 

NO: J I *dl) rHO ; . 11.; jmp -3 
A,7: I )J ,OIs r-l
 
KH1: if xi;,l;- -r(Q;jI 3
 
,10: i XlI,SI 
I l II 9 .11 J It'll -1
 
YU1: r"lU/lDlJ I LlI J;lIJ 
 I rlirB31;J+JJmp -2 

Y&.1 it 011,31-Al Ii=-';Js1)3;jviP -1
 
Y'l F I II/rHlfI.AJ 14rnPrH2;Jtl )J;jap -2
 
'9 V: r i. )At I I ; 1 0 1 ) I q n ''MDI''
 

Y97: if sh'&' t:, .pt2 
903: I I 

Ill : M P3i ii I. j, ;qtl"15
 

15... '' X/,,,5-1113i1- 9; 1 1)3; ap A1 

101: 1)3 Iujri( 

lot. L lll sF110j ~tIl)d4 ;J );jp-


Iq1 IF /11,1 I ~ A 

1

Ion: 3(/ 1*l 11 ir 1 'H;JF)r2Jjm
-31;p

11:0 12J111 ) roQM 1; 11 

III: ifIn 701 * II0'W' A. j 6 (t~I'' olyi a'I~~
 

113; LI 1r-H J ~ U2 r J2 ) m -2
 

114rU2 l ;lt ''I I~i "M02'' 

1 1 b: if 11; 'tP "I'mptnl ten W1 Wel t'Ljn
 

0 , D1 1 1: il 7thnnD~ y ,c0 , Ux"Dp h 2S n ay ,11rl70,4 B
 

http:II/rHlfI.AJ


U;!: onIt "HinX" W, MixX" )X )"MinY"Y,"rox"Z;Wi [jX>r2IYW3Z~r4;j mp 7 
133; 1) 1 
M.3: IW111il' Xfli 1-1(HO jrp 0
 

13',: 1i- II
 
136; 1iUOUiU))Y ;-w)x)Ii U) I
 
LW/ for i0 to L ;mit,(i,XI 1,1]))Wi~n(Y,X( 1,22 )3Y;mrio(X,XC1,1l3 X
 
1.30: mo(Z,Xl,2))LZ;fext I 
13'? 	 if C='3; 1K
 
W4(: 3J13;2)I<
 

141: 11Q;1)J311;W)J121 ;33J(f3] l)J4] 

W4: ent '6xoo~plotied, v or it)",S$
 

W'1: pent 4;.2)rUOf;4)r113;4)r84
 
144: 6,r01 ;4)rH(2
 
14S: scl 3Q13Y3,U.76134,31301 7.0909
 
14h,: csiz .9,1.,,.9,0
 
147: if Hi 'y";f'id I;%'i 6,.2,0,7,51yao 4,.2,4,6,Sjfod 2
 
1401 pentiI;fxo' O;plt rG034rB(,J'r04;1b1i "Dute -,AS,- , -,S0," BA~N MAGY'.
 
147: pit rfJ3*r"(1,rP4-.GrAO;lbl "DIM, With K.Metter X-dim.+62O , Y-din. +9310"' 
1501: pit rB334rHU,r04-'rfl;Ihl "cumpter system by: lIELAL" 
151: line 2,l;pit 4.33,4;plt 4,1,4.55;pit 4,4.91;pen 
152: pit 4.1,4.5q;plt 5.91,5.19;plt 6.9,5,4b;pen 
LON~3 pit 5.,1A;pl1 6.22,4,3S;pen
 
1',4: pit r113'9rU,rltO-rAi;pl t rHi3i10 ,IrJJO ,r114-rR(Jj; ib" irriga2tion syst.'
 
1'.,: pent 2;line 9,S;plt 4A12R,4.54S;plt 4.517,0.534;pl 4.702,4.52
 
156: pit %.066,4.5113;plt S,12,4.SO%;plt 5,135,01.576;plT 91136,4.544
 
13/: pit K.32,4.441;ilt 5.442,4.36,3;pll S.75,4.31,
 

M31: 	 pit b.77,4.3n6;plt 5.79,4.344;pll 4,003,21,32?;pl 5.S11,31-

I,,:1)iT 1 9.137,4.025;pl T 

5 
2((1,4.01 

5 
;pl1 5,1393,4,.01
5.tW,,4 .037 ;pItI 


160U: pit 4,907,4.0lJ7;pit 6.t14',4.029;plt 5.047,11.01
 
11;1 pit 6.05,4.11 pit 6.0 56,4. 13S;plt 6.0172,4. 79;pI t 6.0 14,4,227
 

162: pif .11 3pt 6 . 44, 4.206; pi 6. 175,4 .1,7;pit 6 . 21,4 .346 
M6,: pit 6.24Y49 165 pit 6.213(,4,323;pIt 6.327,4.4;rtit 6.36,4.422
 

104; pit ItATk, 1 1,pit 6,42,4.4fl;plt 6.493,4.523;plt 6.73,40M19
 
165: p1 , /,t L i 6 Y0 ,,S, 2;pl t 7. 007,SA 1pli 7.0(2,5.205 

166; p it 1 . I ' '4' p it 7 .0(13,5'71.235;pit 7,U,317;p it ,. 921,5.4.55; 
1,07: pit 6.911115 lY;"it 6.7,5.522;pIT 6.099,S.94;pr 6,050,5.774 
ltb& pit f.11/ 57%pIt 6wh3,9.,.f36;plt hH62,G.1377:iii 6.1357,5.72 
1W: "it hf/li , ,99;pIt 6.L(00,,9G7;plt 6.655,5.937; 1 ilt 6.34,5.065 
WO:1 pit 6,02,5.7/4;plt 5.592,5.654;plt 4.932,S.4132;p11 4,694,5.4 

171l: pit 4,256,5044/ 

17: pit 4.1.04,. 127
 
173: pit 4, 125 1 ',45;pen 
1/4 pit r IA 9rHO p14AI. 5rt30 
119: pit rU3x10.13rUUi,r[4-1.9rO0;lbl drainage sysn";lone ;penti
 
176: 1(10001)0)A;-A)J;U0N
 
177: for 1=1 to inqJ;(i-ijfr F-1 to 3if mCniFvliumiIurfwomp 2 
ONU Imp~' 
17Y: it ijCLI) W qw'd X IC,1i "X 'int X(C ,711' Y 'nd X I (,21< =Z 4Ir 
(hI,; r"It I 

Ill,, in'. I
 

WS1: in t " 'M K, F'n ' :.,'(1'iiie Lu'' IIInq ,', 'Mii. t1.eqrt ive 05" ,fO.
1 	 Chintle 
MU11 fm.t .Y 'mq. Iilov'i,,i, 	 E.Ilt/li, WJ8f.,3leoion 


1"4: if J~='~1,. L 

ldh: itV Q;43 

http:6.1357,5.72
http:921,5.4.55
http:6.05,4.11
http:5.047,11.01
http:5,1393,4,.01
http:2((1,4.01
http:S.75,4.31
http:4.702,4.52


IM9 (JIM

O foh U-1it 
 3;MIUl,J J31 1<;t(R ,J[Qsfi 33)L;AEiL]-AEK I333
 

201; 1;KMI/
1

2003 if HO0 or T)i;jmp 7
 
M;14 M1MM
 

20',: X1K,13 I*(X(L, iJ-XCK,ilI YII;XCK,21+T*(X[L,2J-XIK,2, )3ZIMI

20; if' M=2; jmpi~ 

207: ji' 3L ~i M 

20Y: X[I(,I il) 
 iiXIK ,233211] ;X]L,i ]JY[2] ;X[L,2D)ZC2I;2)M;jmp 2
 
2111: "ex t 1) 
211: 	 if lI2,j-p 2
 

21:i~ Y1i,3(1il,l;plt Y121,021,2
 
A&: !*F)E; if E(=Z;jmp -14
 
214: nexti P
 

V, &' i~'.; rUtl.~1rt0,r34-,SrUO;1bl "contour diff, -,F
2M: et "Anothe~r 
plot, y or n',S$;if 5$='y";gto "CONTR" 
21u .'>rp 

0
 2
22:mt (pl/il(Jl0 )rl 
 on i(pi/1 0)-iO0ril r ;pi-10lPart--tOOr2)r3

C.
('iii 0" "JC'$;str ri I)]C$1 ,31 ;str(r2)CSL4,b] 

2M1: U II Jr70 )r/7l 07/ M730r740r75076 

02:if' MII -- l)O;jriP 12 
"27 M1il ',1~iMII,2i )rS'3;MI I,.U)r53
 

22301: i9!Jf3'((Xtr%3,Iij-Xfr'51i~i )" (Xtr53,21-Xtr51 ,23 I"2))r63 

ZIP1, \(2r4 7(:jr6 2i/O4-63
r 
 ))6
 

29r ',*r6,(,*p20)r71
 

?16r7 /r'f 70)r7: 

23'n ire'i or' '.tudy regjion, sq me tarn ,r74 

2410' fmt 2i,"Areri'n oundl~d by wel1ls.",rio.o," square meters''
 
241, wrt 7/01,'70 
02' imt "Auvrr'Ie. WJ'teir r'ible Elevation CIhnnqe=",F6.3," meters,/

243 wr t 7/0t ,rT
V4:Fl"S3pe'cific Yie'0d-" 
,Fh.3;wrT 701 ,r75

P4, I t , "Chb'i(), in W'iter 
 YUlu'r Unde'r Well Field"Jf1.) 0, " cubic meiters" 

24,': fr-v ,"EqULV Au.er'iqo Metr N.pth Chuinqe=",f6.3,' mters",/
24H: ir /'1,r''/tirMOVS 
N49: 1it "A.re"' of' nt,{y rO"in=", fY00," qore mO ters" ;wri 701 ,r74 

!ii1w "Kiql Lu oin !olunr'",JIU.1, cubic mr'Iers";wi 7/O1,r73*r74)r76
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PROGRAM OPERATION
 

1. Turn 	on calculator and disk drive if program stored on disk
 

A. 	Insert tapt, or disk
 

B. 	Get "file niome" for disk or trk#, ldf.i for tape
 

2. Press 	RUN
 

3. When 	"Triangular 1
 

Trapezoidal 2
 

Rectangular 3" appears on calculator paper
 

A. Type 	appI)r'opriate number for geometric shape of channel 

B. Press 	CONTINUE
 

4. 	When "Slope 1 

Discharge 2 

Depth 3 

Area 4 

Manning foctor 5" appears on calculator paper, 

A. Type 	ap')ropriate number for variable to be determined
 

B. Press 	CONTINUE
 

5. A set 	of known variables will appear on the calculator paper
 

A. Enter 	each numerical value
 

B. 	Press -ONTINTIUE after each number until all known variables 

have beeni en tered 

6. 	Desired variable chosen on Step 4 will be printed on calculator paper'
 

45
 



CHANNEL HYDRAULICS
 

the metric version of Manning's Equation:
This program is based on 


1.0 	 S1/2 R2/3 A
 

N
 

Where: Q = Discharge
 

=
N Manning's fraction factor 

S = Slope 

=
R Hydraulic radius
 

=
A Area
 

By rearranging the variables it is possible to solve for one
 

The program will solve any of the above variables
knowing the other four. 


for three different shapes; triangular, trapezoidal, and rectangular.
 

Each of these shapes have various versions of area and hydraulic radius
 

equations depending of their geometry. By selecting the proper geometric
 

shape and dependent variable a list of known variables will be asked for
 

by the calculator, after entering these variables the answer will appear.
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if: it'.p"'1:1WN NL 1-~HY~ ,uI12;M riANNINtG;'5 U, " ;W' t 25:UO 

2:pr'It " i uo' "'D~ ihrqe 2'', "Dtp th 3", "Ar ' u 4","M'inn ±in Facctor G'" 

%,: if rl~ ~'G, "I LA '
 

IN i 4 rI ?;. I "I '0,11 2w
 
r h" ' t 14d th ',7:if ;rn "et i "W IM "Mvnninq s fit ii,","Dis~cfi'InJ ; spic 2 

r '' , 't" ir",P; 


it. if ?& ir'vt 'lopiti M1" w l','Doti''p Fq tr2p
 

10: if ' ""rPlon -4. i/PIR;to ''DEII3"RG 

Wr~id' th"LOp''th";op13, if i 4 r t 'Dot u 'i ai P1iIh', D"t"; 

'6: Pr'! "ir.' L , r utp ip t Dpt ",;'i 


2(1: %q'rb "ff',
 

PS(: (1/N""23*'i"V;'Di schrte =",pQ =,Sfxs2st
 

d4: "Ar, "F'W i!il:F3 
or/1)I
34: ~ Iili ;' fr ? 9 r2=! "MrIn~rn' erFttr~ ,; 

* 3 '',4'11: (if 'Slop*2 itS; $r ) ~^ 1 "/ft0; x Syr ''.ff x 

fi I ;.-';prt -'";1iPt'h "ndpt,''';loe, Cinir.'''Di orI","i bcsfc 2 
4if r ' i "' - M 'it ,D;.'t -,Z;%/tPt') ,;onto -,Qj to "W EI '-" ' 

41. I pr t 'D p A d , ueiin n lq , F c nt" " l p " ~ i
 

'''hr -,: "",I; " - P l P R vn " S q n "D S H R E ' 

lk it r"4 ;- ? -D1iLA1I q n A LA
 

"1up ","opI ", A de Sl po44,r fr 4; ,"ich rg"47i 



I, i (A/(;'*l)*1( i ,t) ^. S) )' ( 2/3)*f*\S/J)P
 
U;.! Prt "Ma... & j'n I a' tat LU"i Fact or - ',F';utp
 
63 "TRAPL/UD)AL":
 
64: it'rcy'prt "Di a1rh'rne""ottoM Wjadlh,"5,Lde Slope","Depth"
 
) A: if' r S ;pr t '"'(t niii '' Fnrtur";'li. 2-rit''. ,Q;ent "" ,i;cnt "",Z;e 
t ""4D 
At': if r , I t ''..,F';''IN R;ito "SLI IE 2" 
L?: LF aP ,'p ''L"5iii. Kl o,","D,'c tt',""ioxtitm W, Id''h" "1'utiu tj's Fi ctor'' 
Ld: if r a - P ; trT i p" ";OpL P;?nit "" ,Z;enrt " , ;ei t'''' ,li;ela t"" 1 ,P;I/PIR
 
£9: if ''2l,S ;;i a ''1)1 'ICi l;F,
"a 

YU. if - i ' "D tiIr q,' "M inaiq'; +uat: O',"''l1 pa"t'',"Itotta n U ai th'' 
71 : if r' ;prt' "Sitd Glupe"; 'pt 2;''rni "'' ,;ent "",F;i/PilJ ;ent " ,Q ent "",B 
,?: if" l.;nt " ,i;ltjr ")EPII2"
 
/3: il r.-4;pai " Id t '' "I''t "[tottim
t ,",M, t Width";)U ' c 

74: if r& ;'ent ."",Z;ent "",D;ent "",i';lqto "MA'2" 
75: if r'-5;prt "Slijie","Doscharge","Depth","Side Slope","[ottom Width"
 
7: 1i"F 1' ;;pc O;ent "" ,S;ent "",Q;ent "",D;ent "",Z;ent "",B 
77: it r2 qbo "MANtFIll'52"
 
7M: "DUi H Yii
 
",',!:(U/I *\ , Ifl l .tjID)) A . '+/ ;UIJ)E 

30: PStl )-D )/D)il;i+ I(.O01;prt "Depth =",D;stp
 
ll: DIC;A*(D*2(*L'+)2,u59*)".4/(DZsFr))DIJmp 
 -i
 
Uj;' "ARE'AM :"
 

I: (Z~liuit)4DJAjF r2=1 or r2'-2 or r2x'5;ret
 
Hi4: prt "iA'et -",A;st
 
i; 'DINC-HtINtE2Z":
 

DO,: ajsti "A(hEr,?" 
17: /(hiMl)(/"2* a*,r: )(v,.)sir f r2-l;ret1

U: *'i ;ip.)IJlirt "Dischtaai'v '",JQ stp 
/: "SLUPE",
 

91: qsta "D1CIAI',RGt2"
 

91; (J/il ')'3;tixd S;prt "Slope -",S;Fxd 2;stp
 
92: "MANtIt11ht'SM 
V s ; qns- "ANilAN';
'4: \tLi*':('(a/hls2+D*lti-Z"]) "5) )"(2/3)/Q7JP 

4 ; rvt "Mqhiiaii'" Frictio I-'actor =", ; tp 
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aSTART 

Choose: 	 Triangular
 
Trapezoidal
 
Rectangular
 

Choose: 	 Slope
 
Di scharge 
Depth
 
Arca 
Manning FactorT
 

Input Required
 

Data 

Output of Chosen
 
Variable
 

STOP
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REDUCTION OF AUGER HOLE DATA BY ERNST METHOD 

To calculate the hydraulic conductivity, we use both equations 

----K = .. . 4 O0r 2 
2 

Y(H + 20r) (2 - (YI])) At 

and
 

K = 3,600 r2 Ay 

(H + lOr) (2 - (Y/H) At 

where t, Ist equation gives min. value of K and 2nd gives max. value
 

where
 

r: 	 the radias of the auger hole 

y: 	 distance in cm between WT and water level in hole 

H: 	 distance in cm between WT and hole bottom 

t: 	 time in sec. 

,-: 	 slope of the curveAt 

K: 	Hydraulic conductivity in m/day
 

=y must be between y and .8 y( were Y(0is the distance at t o 

To calculate K we use a program 'which plots the readinq points and 

fits the point; to the eqn y - a 1 :, Vitc r, ntlculate %y for discrete 
A.t
 

points and cal culate K max. and K min. 

User Instructions: 

* 	 Set the calculator on and the plotter 

* 	 Insert the tape cartridge, put a blank paper in the plotter and 

set 	P1 and P2. 

* 	 Type ldf 8
 

Press EXECUTE
 

Press RUN 
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I. 	 When "NO. OF DATA PYS?" appears
 

A. 	Type the tocal no. of data points
 

B. 	Press CONTIN'UE
 

2. When X(I) appears when I is the no. of data point
 

A. 	Type the time in sec.
 

B. 	Press CONFINUE
 

3. 	 When Y(I) appears
 

A. 	Type the y value in cm 

B. 	Pri: CONTINIUE
 

C. 	Go to Step 2 until I> no. of data pts.
 

=
4. 	 When "CHANGES? Yes Y, No = N" appears
 

either
 

A. 	Type Y for change in the input data
 

B. Press CONTINUE
 

or
 

A. 	Type N if all inputs are correct
 

B. 	Press CONTINUE
 

C. 	Go to Step c
 

5. 	 When "DATA PT. NO.?" appears
 

A. 	Type the , of the incorrect data point 

B. 	Press CON TIUUF 

6. 	 When "X(I)" appears
 

A. 	Type the correct value of t 

B. 	Press CONT INUE 
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7. 	 When "Y(I)",appears
 

A. 	Type the correct value of Y
 

B. 	Press CONTINUE
 

C. 	Go to Step 4
 

8. 	 When "PlOT? Yes Y, No = N" appears
 

either
 

A. Type Y to make 	a plot of the dita points 

B. PRESS CONTINUE
 

or
 

A. 	Type N if do not want a plot
 

B. 	Press CONTINUE
 

C. 	Go to Step 11
 

9. 	 When each of "X-MIN"
 

"- -NAX"
 

"Y.MiN'' 

"X-TIC WIDTH" and
 

"Y-TIC WIDTH" appears
 

A. 	Enter these value for drawing the axies
 

B. Press CONTINUE 	each time 

* 	 A plotting oF the input points is done and A, B, R SQUARE, 

S(Y/X) are printed to solve the eqn. Y A + MX 

=
10. 	 When "PLOT? Yes , Y, No N" appears
 

either
 

A. 	Type Y to get a plot of the fitting curve
 

B. Press CONTINUE
 

Or
 

A. 	Type N if do not want the curve
 

B. 	Press CONTINUE
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1]. When 'NO. OF DER[VS?" appears 

A. Enter the no. of data points needed to get its derivative 

B. Press CONTINUE 

12. Whn "T(I)" apoeprs where I is the # of the point 

A. Enter the tine of this point in sec. 

B. Press CONTI NUE 

13. When "H(T)" appears 

A. Enter y value of this point in cm 

b. Press CONTINUE 

14. When "ThANGES?" Yes = Y, No = N" appears 

either
 

A. Type Y to make changes 

B. Press CONTINUE 

or 

A. Type N if all the points are correcc
 

B. Press CONTINUE
 

C. Go to Step 12 

15. When "OUTPUT ARG NO?" appears
 

A. Enter the no. of the incorrect points 

B. Press CONTINUE
 

16. When "T(1)" appears 

A. Enter the time value of this point in 
sec
 

B. Press CONTINUE 

17. When "II)" appears 

A. Enter the y value of this point in 
cm
 

B. Press CONTINUE
 

C. Go to Step 14
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18. 	 When "E PSILON?" appears 

either 

- 6
Press CONTINUE; if you want the error tolerance to be 10

or 

A. 	 Enter the error tolerance to which the simultaneous equations 

will be solved. 

B. 	 Press CONTINUE 

The derivative of the input points will be calculated and then
 

printed.
 

19. 	 When "r=?" appears
 

A. 	Enter the radias in cm of the auger hole
 

B. 	Press CONTIINIR
 

20. When "H?'' appedrs 

A. 	Enter the H value in cm 

B. 	Press CONTINUE 

K min. and K max. will be calculated and then printed. 
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No of. data. r4{444 

? , N, _ 

e r t X ., 

enter 

enter X{I} 

enter Y{I) enter X-MIN xfor axis 

enter X-MIAX for x axis 

[enter Y-MIN for y axis 

en ^X fori A Y-Mo y axis 

enter X-T IC WIDTI' 

enter Y-TIC WI DIlI 

a p lot of- thle po1ints i s done 
and A,B,R 2 S(Y/X) which 
solve Y=A+BNXis printed 
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A
 

A plot of the fitting
 
curve is done
 
over the last curve
 

I .... FF 
II I 

En ter T(I)
 

Enter TI(I) .
 

Yes = Y
 

Y 
 Enter ESPILON?
 

Entr OUTPUT ARC. NO? # 
The drivative of all 

points is
nr 1input 

, EnterIi) calculated and printed 

l 
Enter r = 

:nter = 

An av. tie of K rin. and 

K max. is calculated and 
j nt d, 

56 ' STO P 



0~ 1 " N 0. 111- VAI lrs?",N;pc Wif flg13lcfgq 13;gto +0 
I: d im X IN I, fttNI; I ) 
2: enp XIl,; if Ffl3;cfq 13;gto 401
 
.3: enp Ys i F I'I13cfn i3;gto +0
 

': Lm*I $) I )< Nu. o

7: enp "DMrA PT . N0J9" 1;5pc 0 F flqi3;Cfg 13;gro +0 
U: anp XC II~iF flal3;cFj 13;gto 10
 
7 : clg 13;enrp Ytll gtuit4; iF not flyI3;gto -3 
III: "PLOI':"nt "PILIT7YF5=-t,t1IN",1l;if lS='N";glo 'DIFF" 
it: erir ''X-M11",'; iF Ilq!A;qto t0 

'',q F 

IS: prt "Xt-MIN", F)J, "X MAX",X)l
 
it!: ot I 'x -tm X FinIA rjto (I 

14: ert ''Y-Mltl''ltiF fI113;qtn 10 

17: en "x-r ic LJ]DUP' :; if fl9 13f-C(=0) ;gto f0
 
IN: :,ir ''-IQ JIDI)TI",rq;ifF tI3h(rt3(=0);qto f-0
 

j2:Ur ]0)r 1I )r1 Jr 7 1 2~
 
23; For !I I N;,Ihdt4( X -Yt))ri ;,.00t,4(A-4) r2;plt Xfl -ri ,YCIl1-r2
 

Ph,: r12'-XLI i ;r,'sY ILlYI 11 r'7;tii 01t 

1 3P12 r10 I 'If I.'LA;\.i(r'73-r WY I'II ;IJ2) 
(,13 L,2.2/L(7-'32/4)I
 

JU1 prt "Y-,Ai,\>""D"SUR"rSYX"
 

32 ei "I'LUl) , YE5>Y ,N0lN" , I$;of I$= "N'; gio "DIFF'' 
33; tX-Y)/1I0(11; 0)rC, 
34: pit r&, Ii\r&;; jmp (r4lrC hr5)) X 

1,1"11I':F n 'NOL.1"'i~ IFIRIUSi.7",ti;'p ;if flq13lcfg 13;gto 4-0 
W. M,il -H,dli IfII],HIIMI,KItII,131MI 
34 Lfij 13'rip LIM,(Jl ;qro 1);if not flq13jspc ;jmp C10) MM
 

39, ".pc ;.'rit "CHAFNbl,'f[C=YrN0bI".I%;'spc 2;t 1F +3
I"N";gtu 

40 *onp "LIVIi AVGC ttDiI;lf flql3;cfg XL;gto *(I 
41 cfj 13;i'np rTI1,Hil I;ijto IL;iF not Flql3;spc ;gTo -2
 

42 np "'rPC9 1L ON) F Vf I 3 ; lIe -h I L
 

4:ifF tqi3;StV
 

AM, pr-i "X'",T[JJ,"S'EX]-",DlJI;spc ;jrop (J+13J)>M
 
W: 'pu 4;qto 'htION"'
 
4Hl 	' ,R ":1 Fq 3;iF M)IN; diM B(M ;gqto +2 

49 im II N I 

4tIv, (4-- 3 I IIf 

iLI ilil' TC.: -XIII )-(YEIII-YtlI-i )/X)/H)TflS(I];3T2GlxI;gto -2 

4I <I;) & ; I;~. 

ohnLI1 F ( I I i) )H) 1 -1 C IIi1W;*1 F1 
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h: a i0 1 --- t
 
61 '1
 
62V ' I f I n -I- .
1 0 *2
 

1,4: IJJJ;alim DIMI] 
65: if 3011) M;r.et
 
66b: i)l;lf (ljJi))=X[12;gt0 42
 
67: qfg 3;dsp "Ail oulr OF BOUND';ro 
"U: if(11)F)) N; q tu -1 
6,: it r)Xi3;,ito, -i 
70) 1 1 ) 1 
A; !I -I l )!]; 1(1-XlI '1 3)1;HI)X 

/4: (Yl 141Ji- ,' 31)/(I I~l -XEI 3)1W 
7',: LUt(I)* I)UtLZXG 131)1.1] ;rto -11 

72: I) R,'aIUY 

7Y: F,, I I in I; ("1*21W)((2-H11 /Il)HC II lIKLII ;40110*D( I R^2/K( 11K]II 
UI3 V'.!lJ-ri3 )rvl 
UP: (HwlHR33)((WL HIII /H1-1113)011] ;36(fR2*DC I /QEI 320(1;Q(I]+r923r92
 
HP'; a,. vt i 
L3: r~l/11)r~l ;r'2/MlrY2 

W ;: end 
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WEATHER DATA ENTRY 

I NTROD)UCTI ON 

The following programs 
can he usedl when the ldata needed by the pall 

evaporation method is not available or as a comparison to that mechod. 

The first pairt use, Lhe [laney Cridd1e method Lo calculate FTo. The 

data required by this method is deqribed in FAO Irrigation and Drainage 

Report #24 and are an follows: 

1. Tav: Mean temperature 

2. ,/N Per:entage of total daylight hours
 

3. RH min: M'linimum relative humidity
 

4. V wind: Wind velocity
 

ETo calculates on a monthly bases 
in mw/day ETcrop parts one and two
 

use the as
same metihod King's programs, but are modified to handle
 

different data storage files.
 

The 
relatioship recommended, representing mean value over the given 

month is expressed as: 

[To - C[p(.46T48] i/day 

where:
 

ETo = reference crop evapotranspiration in mm/day for the month
 

considered
 

T = mean daily temperature in 
C over the month considered 

P = mean dlyiiy percen tage of total annual dayL.ime hours for 

given mon h and 1l(ti toute 

C = adjus tent factor depends on RH main, sunshine hours and 

daytime wind estimates 
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Attached: Table I snows mean 0aily percentage (P) of annual 

daytime hours for di ffKrenUM latitudes. This data is stored in a data 

file arid reading for different temperature and mon th is taken autoMatically. 

Figure I shows the prediction of ETo from Blaney Criddle f factor 

for differn ctor i iti ,nof minimumn relative humidity, sunshine duration 

and day time wind. 

This linear relation is also taken through the program automatically 

for certain RHmin, n/J and f value. There is also an example of how to
 

calculate ETo for July step by step.
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month ly hwn1li ty , Wind and .shi ne data (ill tis case obtainet t'ro,)m published weather descriptions), 
.he v~~I~ ; To ,r: that month can be obtaimed using Figuire , A 'ormat for the ne eIi ry 

calculation procedures is also giv' . 

EiXAMP L.E: 

Cairo, Arab Reptblic of' Egypt latitude 30N; altitude 95 m; July. 
Calculation; 
(monthly data) 0 
Tilax Tmax daily values/31 35 o C 
TmiiiY 'llion daily values/3 1 22 °C
T daily mean or T Ill , +. 2 2 .5 	 'C

T ally m31 " 31285 

P from Table 1 for 30 °N 0.31

V- 8) 0.31(046 x 28.5 1 8) 6.6 mm/day
 

nI/N 11 .1 hig tc. medium 
U2 daytime .. .. .. .... .. modelrate 

1 	 lock V mm/dayFo Fig I II and Block (line 2) 8.0 

Yearly data (using measured temperature data) 

____ J F M A M J J A 5 0 N D 

'Imolan 0 C 14 15 17.5 21 25.5 27.5 28.5 28.5 26 24 20 15.5 
IC p 0.24 0.25 0.27 0.29 0,31 0.32 0,31 0.30 0.28 0.26 0.24 0.23 

,0-46'r 8) 3,5 3.8 4 5.2 6.2 6.7 6.6 6.4 5.7 5.0 4.2 3.5 

general information and references sunshine and 
of Arica, Grilith, 1972): 

gu.ing 	 on humidity, wind (Climates 

Ii1ne.Rilmn O/N 1) dayitme Block .

Oct -March Illedill Illediui liight/nIod V 
April May low/med IIh/,ned moderate IV V1 / 2l & II

- 'June-July meliulum bigh/med moderate I1& V 2 

Au 	 Sept Imed m high /med light/ilmod II & Vi1/ I

!siIn4 Figure 1: 

I M A h J J A S 0 N D 

-'lo 	m/day 2.8 3.3 4.1 6.5 8.0 8.2 8.0 7.2 6.2 4,6 3.5 2.7 
mrbnonth 87 92 127 193 248 246 248 223 186 142 105 83 

~I 	 ! 

Ill oiterpolatioin requ ired; tr instance for May between Blocks IV, V, I and I1 of 
8) 6.2 mm /day and tWo (8.3 1 7. 1 * 9.0 * 7.7) + 4 8.0 mm/day, 
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' , 
,, t; .. 4 . 4; 

i -; '4 ,i~ 	 !! ';.i"4 ' S , : : ! s :; ~ : : ' 

Table I Sleai D)ally Porc 'ot ls (p) -i Antnual OaviuL olurs
4 	 DifI.'ront~fo.r Latiltts ' 

Lotkitwr 	 North J b Mar Ap r May Jun-, jIy Auit op Oct No v D, C
 
South. Ju .. 5 0.ct . ,eb,.Mar Apr ,ay June
Au Sept Nov Jan 


600 13 .2o 26 .32 
 38 .- 1. '.4 3. ,:1 . .2 . .1316 .2 1 32 .37 _o.0 .39 .34 .28 .23 I1 15

5617 .l .2. .3 3 
 .33 .26 ., . I ...i4 ."-2 .- ,6 ! .36 ,3J ,7, .28 .1i 3t .23 19 172 .19 .7 .21 .37 .6 .33 . 24 .2) .20 174$3,9 .43 . , 1..3,) .35 .3- 2 28 .	 .21 .38 

103 .23 .27 .31 .34 .36 .35 .32 .28 .24.2 1 .t9,20 .23 .27..30. .34 -.1 .32 R35. 28$ .2. 21 .2)1 .1 .24.2 .27 .30 .33 . 3 1 .'.9 .2"122 	 1- .. 	 . 23 3o..25 27 .30 .33 34.. .33 	 .3 8 .25 ""2 "21;3.10 22 .21 .27 .30 .32 j! .33 .31 28 .23 .2 .21 
5. .23 _31 32 .32 .3o .28 .25 .23 .222.3) .2 .27 .29 .31 .2 31'' .30 .28 .2 .2'. ."3347 .29 .30 ,31 .31 .29 .28 .2 .23 .2420 .23. .26 .27 .28 .29 .30 . o .29 .28 .26 j.2 .25
15 .)6 .26 27 .8 .29 .29 .29 .28 .21 .27 ..'b .2
10 ,26 .27 .27 .28 .28 .29 .29 .28 .28 .27 .26 .26 

0 .27 '.27 .27 .27 .27 .27 .27 .27 .27 .27 .27 .27 

L Southern latitudes: apply 6 month hliference as shown. 

Format for Calculation of Blaney.Criddle Mothod 

DATA 	 Cuntry: 104 Place: . Latitude J ,,V Altinde:/ ",r
 

Period :~.4Lonc,,ucle: j ,,tid:/4
 

T mean 	 .,2IJ T ulata.C mean 	 

li .30o t
 
m n P Table I

caic p(0.41' 8)
 

Rlimin % 	 estimate _ 

U2 daytime 	 etimate 

Fig. I Blockfline Z 2 

ETa Fig. I 	 I . mi/lday 
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USERS' INSTRUCTIONS
 

W ATHER DATA ENTRY PROGRAM 

Load program; press EXECUTE; press RUN 

1. When "File name of weather data" appears
 

a. 
Enter file name for" weather data 

b. Press K0Nvc
[[:;[t
 

2. When "have you already entered data" appear 

a. Enter 0 for no or I for yes 

b. Press LnNTINUE; if yes go to Step 8
 

3. When "Month of the data" F appear
 

a. Enter number of month 1 thru 12 

b. Press CONTINUE
 

4. When "Length of the month" appear
 

a. Enter number of days in the month
 

b. Press CONT[INUE
 

5. When "Enter" data type "data" appear, when data types 

are Tmax, Train, Wi rd Velocity, Epan, RHmax, RHmin (data 

types will appear in this order) 

a. Enter this data 
for each day of the month pressing CONTINUE
 

after each days data
 

b. Continoue with sub step a until month is completed
 

6. When "Do , wi=&h to rout. inue data entry?" appear 

a. Enter 0 fo r o or" I for yes 

b. Press CONTINA; ; if yes go to Step 5 for next data 

type; if no qO to Step 8 
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7. 	When "Do y u wish to continue data entry?" appear 

no for" yes
a. 	 Enter 0 for0 0r type 1 

b. 	Pres' ((ONFI lI; if yes (o to Step 3 to enter data 

for another muoon 

8. 	When "Do you want a current listing?" appear 

a. 	Enter 0 fur no or I for yes 

b. 	Press CONTINUE
 

9. 	When "are there corrections?" appear
 

a. 	 Enter 0 for no or I for yes 

b. 	Press CONTINUE; for no corrections go to Step 11 

10. 	 For corrections
 

a. 	First, enter data type No. 1 thru 6 in the order they 

appear in Step 5; press CONTINtIE 

b. 	 Second, enter day consecutive from beginning of year; 

press CONTINUE 

c. 	La I y enteLr for that data type; press CONTI'UEtl dot 

d. Go to previou Step 9
 

If data file i new ddt go to Step 12
 

11. 	 When "Do you iiA to enter additional data?" appear 

a. Lnter ' "' r no ofr I for 'ye
 

[. Pres,-, ) iI !11i -,' i y(e, i]o to Step 3
 

" 
12. 	 When "Do you wo. a cu,'rent isLi ng? appear 

a. 	 Lter 0 for no or I for yes 

b. 	Press C(ONTINILH; if yes go to Step 8 
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USERS' INSTRUCTIONS
 

ET DATA OR OLD WEATHER DATA
 

1. Get "File Name", press EXECUTE
 

2. Press RUN
 

3. When "File Name of Old" data type "Data" appear
 

A. Typo: file nim, of old ET 
 data, not more than six characters
 

B. Press CONI INI 

4. When "Planted DaLe, DDMMYY" appear 

A. Enter plan ed date, DD=Day, MM=Month, and YY=Year 

B. Press CONTINUE 

5. When ''harvest Dte, DDtrYY" appear
 

A. Enter harvest (ate, same form Step 4as 

B. Press CONT INUE 

6. When "File Name to Store New" data type appear
 

A. Enter new file name, not more 
than six character3
 

B. Press CONTINUE
 

C. STOP
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1: "!30:dsp "ProirriM EIo";w' it 2001
 

i dim A16,366 IA $ I,1)1,L11 

2 dim 1:L3661 
1,6A 13: dim C[3 ,11,D)4] ] , ';, 


4: ent "File nrime of w,,"qther dulIrl" ,ol
 

S: a %q A I ,:l- d i ,. L41 
N u = '' 


6: ent "Pin in cror)Ij-d ureg'i?'s=i 1 .C, 

7: if G=1 ;gto "SM" 
8: ent "windwrird distronce of fllowl' ,Wto "S02" 

Y: SbI" :e nt "windw,:rd dislrince or ,ro "L.J 
1U "5LD 2":i{' 13"i nd W<(= gt o "S1t3" 

i'i. if G=I rind W(=iU ;qto "S 14" 

12 if G1 ;tqto "SPS" 

13 ( =i;gtc 'St I s" 
14 if W( =i0';(o "'S"
 

1S: "SB3": .S)Cf , I]; .'CE i,2];. 45C[ 1,31 ;.4ICC 1 Al;1. 653C[,2 1 1.6)C122]

" 
16: S )C[C2 ; }013,L] ;.b),-1]3] ; . 4",J C[12 ,.11] . 7S)C[3,11]; .85 

17: "S14" :.6;)CIIi I ;.6,C[ i,J)1 .SIS)C[ ,. ' 4' C I , 4I 
10: .6)C[2,3];.SS]C[2,4];.OS)C[L:3, i I; .7'i;]0C ,21 ! . , "i 

17: "SBS":.7)C ' 'I];.6S)C[i,2];6C i,6JC.-iS C1[ 1.i' 


LO: .65) L2,3]; .63) [2,4]; 1.GS C 3, I] '-.* C 3.;' ','
.


., IC[ ,II; . 5S)C[ 1,2] ;.')[3[' .45 Cr21: " B5116": )C ,] ,'1 

22: .SS C132 Cf2 ,4];. 9)13 c Iz,, r3];. 5 )C3,1iI ;.',7 

23: "SBT7":ont "Ep an correcTon .Irn-iln-" Li 

24: ent "Ep.in corrt:ction, ;ipr-Jun">D[,'1 

25: ent "Epcnr correction, Jil-Sep' l)[3 I 

26 erlt "Ep, n corr, ct ,)n, fC t-[L'.c " ,Dl ' 

27: ent "H .!(iht uf' ,.,nomt'e r (m. ", 

20: if H<=.713;l. 3 V- ,o "SI" 

29: if II(= 2 t;1' )F qto "'3" 

Au if H(= .7S1%.66)F ;(qto "S 
31 1 4' Mt =i_'. ', 'H:F I;it o -- , i" 

32: " H =,3.'; .93)F Ii to "St" 
. ;. l -: ' to "51. " 3 3 If ( 4 


34 1' H<=S. ;.3SF;to "'1"
 

35 .J3)F
 

36: "A1": I)L;90)M

37 : fmt i 2x,"My ",llx,"RF iq ",4x ,"wind V",6x,"Eparn",6x,"Cplmi ", x ,"E'ro", 

30: wrt 7U!.1
 

39 For K- i to 3t-l;ii I(fM;L+ I)L;M+92]
 

40 (CSIl(, K I h,I( I)/2)L;0b.4X(F:*A 
41 Lf' L. 4(0; 1 CI o "52" 

42: if It='< J;2)Igto "G2" 
4 3 .,j
 
41; 17 J t ,
 

45 , , K ;;ltn '';3"'I.<7 :', ,3 
4',: I :,h l ;J # " 3 

, j 1),
I" J" 4, LI I AA f4 ,I I [ ['i6L I K) J " 

I~i"I li t rlqMe* or r','i'er,.ic,' 

3, KY)C
 

:r-[, tr",1'tl 
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. ] { .,4];]qto0 ";7 B7" 

1 "/lC' C t 2, i. 7 2,2 ] 
- I;. 6 C[13 1 ;nt o "SGBT' 

r, L. . 1J '] L,2 2] 

' .:. l 5 . 4 :Co "SE17" 

C L 1 I 5 13 12,21 
' r' "337"rr '3,4ijqto 

http:r','i'er,.ic


0: 

3: 
4: 
S 

6: 


7: 

8: 
9 
10: 

ii: 
12: 


13 : 
14: 


iS: 


16: 


17:
13: 

19: 
20: 


21: 

22: 


23: 


24: 

2S: 

26: 


27: 

28: 

"S 
ddim 

dim 
dI, 
.n t 

':dsp "P.' oi'o 'tm LTcr op FP'rt i ;uri 2It120 
X':- t 6 1 3661 

D[','J 
1'JJA(3,Y:[6J ,A$T[6] 

"I 11 famt o P '2 erence 
asgn X$,;sread i,L(*JA,B 
it3L i 

for .=2 t o 
dsp "length of' qr owTh stage",J-. 
E[J-t]+E[JJ)E[J1;next J 
ent "irroluitIon interval,in 
cl 
 'SUB' (A, D[I] ,D[2] ,D[31 ,DC4 
,D[SI ,D[6J ;1[71 rTLO]D[9 )

O")
 
For K=IFEI to E 2];S+BCK I)S next K 
S/(E[2]-E[ I +I))S 
if 'i ;q1o "Si" 
if S)-= 9 

;qto "G2"int(' )I ;(S-F )*( D[T+iI-D[TI ).-D[T] )FE i I;g-o "S3" 

29! ent .... ,l7[L-i J;next L 
30: ent 'INRM FILE NAME",A$3 1, open A$,4;tisqn A$,i;spri i,E[; J,F[*],X$ 

32: end 
33: "SUP":if pl(=3;gto "SEii 
34: if pi(=S;gto "SB2' 
3S: if pi(=8;ito "Sb3" 
36: if pl(=1S;gto "%4'4 4 2 3 7 337: . ;P ;' P;. 2]p4 .26Jp ;'2p6".2]p7;
38: "SbL":i.O6}p2;l~p.3;,'l')p4;.9?CbpS; .CI9.p6; 


7 2
 9
'


"Si":(D[2]-D[1I);((i-S))F1iI;gto 
"S3"

"S.2":D(91 JF[ i
 

"S":enl "file name of weather data" Y$ 
asqn Y',i;sread i,A[*],A,B 
for L=3 to 4 
O]T;O)J 
for K=E[L] to E[L+iJ 
T+A[3,1(]*.Si44JT;U A[6,K])U;next K
 
E[L+i -E[L]+i)V;T/V)T;U/V)U
 
dsp "w Ind", T,"RHMin",U,"staqe, L 

39: eT40: ",B,."' S)P
 

41 : r42: '3": ,77)p2 

43: ro k44 : "jfla,: .615p 

4s: ,'e 
*2841fU
 

T ki tq'lXs 

lent ""E[JI 

iti stai~ e",,4 

;,BT7)p3; . )P4; .
7
Z}p3;,oi]]p6 


.6S~p3; . SO]p4; . l ' .4-1uo 

f; .5]p3; .412)p4; 

I dP .tS) pgl,!)piUre 
[7)p7;.B4)pL3;,83]p9;,o'
LapIO
 

5
 6
.6A2pT; .3C~p2; . )p;*' )
 

,7T; .30]p8; .,36]p9; . Z2 piO 

.377 ,p .) po .2',rp'.,'" Z'~ 24)p.?; 21)f ! 
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U: "SC" : dsf
j "Wit-ather Data Entry P roaram" ;wait 2000 

i: dim A$16l,A[6,3661
 

2: dsp "wher responding to questions ";wait 2000 

3: d-p "on t,'r 1i For no. t for ves" .wait 2000 
4: ent "Ili, ntim of' weather drita" ,A$ 
S: Cnt "Hve you ilready entered data?" D 

o if"F jC=. ; 31 " IS I 

7: open )$,/i 
1: "ENT":ent "nonthV of" the da t ",F 

9: 0)tN; f F ) ;3i )N; iF F)2,60)N 

10: 	it" F>3;YI)N;.l F 4;i2I)N
 

Ii: 	 i' F)S;iS2JN;if F>/);i82)N 
if"C F)7;213 N;if F>0;244)N 

13: 	 if I > ,274)N;14 f F)i(;,30S)N 

14: 	if" F i j3 ) N 

11: 	 ent "Length of the month",P 
26: 	 for i=i to 6;cli IS9LI(i) 

17: 	 ftr .=N+i to N+P 
10: 	ent AliJl;if f']gi3;cfg 13;qo +0 

i': next J 
2U: ,as3n A$,l; spri I A[*J;prt "LAST I",I ,"LAST J",J 
L,:Ient "Do you wish to continue data entry?" C 

2 A' (2-1); Q t o 
23: 	nex t I
 
.z.,: 	 ent "'o you wih to continue data entry?"C 

2S: 	 if C=U;qto "S2" 

2',/* "S "asar A$ ,I;sr'ead I,A[ ] 

2": " S 2":ent "Do you wrint a current listing?",D 

29 if' D= g to "S3 
30: 	 1rv,t i. x,"TMax",6x,"Imin",4x "Vw.nd",6 x"Epan",Sx"RHmax) 5)"RHMLn 

31 : 	 wrt 701. i 
32: fmt 'I,f5'.O,6FiO.2 
.3: 'or J=t to 36o,;wrt 70i.2,JA[i,J],A[2,J],A[3,J],A[4,JI,A[S,J],A[6,JI 
34: next J
 

S'-	 " ":'-n'n "ArJ therv correctionsT",E;if E = ;g1o "S4" 

., . ent tenl 1 J, ent Al J] ;qto "S3" 
r,.ln A' ,2;apr 1 2,A[ J 

3LG iF' lj: ;ni "'Do, you wish to enter additional dnta?",C 
LI ;q )o "ENI" 

.. i L 

40 eni "DI youo w.int a current listinq?",D
I1 ft b)= I;gt-,o "S2" 

4Lf 	 "S-o" : end 

4 3: "S-1" : 
I

44 	 if pt=I;ds "enler Imax dita";wait 2UO(3(';rct 

I' pX=2;dsp "enter Tmj.n dnta" ;wait 20J(10 ;rtt
 
j i' pH =3;di|p "enter wind velocL ty data";wait 2U0 0ret
 

jf1 1 i=,4; d-,7 ''e"nter [pjon drt''" wsi t 21)(),;ret
 

4 t, pj)i j d )o "tnrer RIImei x Ilritr ;woii t 20(II U;r,. t 
2

1r o	 =;I,
) "'en ter R1lM tr dato wno j 1 20 lI retI 
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0: 	dim TI;6J ,EL 12J D[1 3] D$[] C[366] B[3661 ,A,D,A$[6] B$[6]
 
I: 	 ent "FILF NAME OF OLD [To DATA",T$
2: 	 asgn TZi$) ; rerid 1,T$,1-1 II[* 

:; I'o Ir=i to I2 
4: I] I) D;)[C I i I-I r I 
5; for J=D To -I ;E[I I i IJ];next J;next I 
6: 	 ent "P LAI D DATEl.)DMMiYYlA, 

: nt "DAl:' ':K r ATED[lD tY", $ 
vi I ((,. [f 3,! I M vr I A(l i , 2 j) D 
v 1,1 (I0 V , '4 J ) v~Jl I D$'I 1,2 1 D' 

It0 )f MJ iD .; )DIAJ4-D)r2 
11 ' (rI ;I to "CAL 
12: 1)l 

13: ror J:rI to r2;CIJI) DII;I+t i;ne<T J;qto "STR" 
14: "CAL":1)L;for J-;ri to 366i;LJJ}L:1;ti ll;ntxt J;for J=i to rI2;CLJ iL~.J 
I'-):It- )l;next J 
16: "SrR" :,nr "FILE NAME TO STORL NEW LETo",D$;open D$,12;isgn D$,
i.'/ r I )A; r,-:3b ,spr t 1 ,D$ , 11[ 1 ,A ,IB 

;,lO075 
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o0:dim D$(6J ,Eli33 ,Dti2] T$U2 ,T14,36b] ,E$(6J ,A[2,3OO
 

1: ent "FILE NAME OF OLD Wf-ATHER D~rA",T$ 
2: risqn Ts,i~srQd 1,Tl*l
 
3: ent "FILE NAME OF OL-D LUoD$rjsqn D$, i;reid i.,D$,El*l D(*) 
4. t~ni "PLANTED DATE, DDMrMY,"D$ 

6: va1(Dl,3,4] ))M;v~i(O$(1,03 ))D
 

9: if r2(rlqto "CAL" 
10: I)l
 
Ii for Jri to r2;T[3,J])A[iI];T(2,J)PI2)IJ;I+i)I;niext J;qgto "STR"
 
12: "CAL": i)l;for Jrl to 366;T[2,J])A[2,I] ;T[3,J1)AI,I];i-I)I;next J 
13: for J1i to r2;T[2)J])AE2,I];TE3,J])ACiI)11if'I)I;next J 
14-: STR' :ent "FILE NAME TO STORE NEW WETHER i)ATA,Es 
15: ri)A;r2)1
 
i6: open E$,2O;asqn E$,tispri i,E$,(*J,A,B
 
17: stp
 
*11011 
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ET0 OR WEATHER DATA RESHAPING
 

QSTART
 

Enter Name of
 
Old Data Storage File
 

Program Generates An Array
 
To Contain Data During

Planting of the Crop
 

[Enter File Name to Store 
New Data
 

TOP
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USERS' INSTRUCTIONS
 

FT0 

1. 	 Get "file name"; press EXECUTE
 

2. 	 Press RUN
 

3. 	 "For Temp. Data" and printed on thermal paper "for Temp. Data"
 

will appear
 

=
4. 	 When "Actual Data A, Estimated Data = E" appear
 

A. 	Enter A or E for proper data 

B. 	Press CONIINUE
 

5. 	 For actual data q0 to 21 

6. 	 When "Temp. Fr Month" I appear 

A. 	Enter temperature for month I. I = 1 to 12 

B. 	Press CONTINUE after each tempeature
 

7. 	 "For n/n Data" will appear in display and on thermal paper
 

8. 	 When "Actual Data - A, Estimated Da ta = E" appear 

A. 	Enter A or E for proper data 

B. 	Pres CONTINUE
 

9. 	 For actual data go to 21
 

10. 	 When "Va]. High = 2, Mid. = 1, Low = 0 for Mon." I appear
 

=
A. 	Enter 0, 1, or 2 for anytime ratio for I 1 co 12 

B. 	Pres, CONTINUF after each ratio
 

11. 	 "For RU mini. aData" will appear in display and on thermal paper 

12. 	 When "Actual Data A, Estimated Data - E" appear
 

A. 	Enter A or E for proper data
 

B. 	Press CONTINUE
 

13. 	 For actual data go to 21 
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14. 	 When "Val. iigh = 2, Mid. = 1, Low = 0 	for Mon." I appear 

A. 	Enter 0, 1, or 2 For relative humidity for I 1 to 	12
 

B. 	 Press CONTINUE after each relative humidity 

15. 	 "For V wind Plata'" will appear in display and on thermal paper 

16. 	 When "actu ,11 )ald = A, Esti ma ted ata = E appear 

A. 	 Enter, A or, for proper data 

B. 	 Press CONTINUF 

17. 	 For actual a jo 21dc ,,i to 


18. 	 When "Val. Uiqh 2, Mid. = 1, Low = 0 for mon." I appear 

A. 	 Entur (),I or 2 for wind speed 

B. 	 Press CONTINUE after each wind speed 

19. 	 When "File name for ETQ Data'" appear 

A. 	 Enter File name riot more than 6 characters 

B. 	 Press C.ONTJINUL ; for actual data STOP 

20. 	 For estimated data STOP 

21. 	 "Poor Data For" Data type "Month" I will appear on thermal paper
 

and "Value =" Temp. will also appear
 

22. 	 When "Want Est. Value Yes = Y, No : N" appear 

A. 	 For estimated value enter, Y, if not enter N 

B. 	 Press CONTINI; if N go IuI fnr I 1Ito 12 for I = 12 go to 24 

23. 	 If Step 2) Y 'fist. Value ' will appear 

A. 	 Enter est. ir t ,d value 

B. 	Press COINUE; repeat Steos 21, 22 and 23 I 1 to 16 times
 

24. 	 For actual dt,2 for temp. go to 7 

25. 	 For actual data for n/n go to 11 

26. 	 For actual (ha ta for Pflmin. go to 15 

27. 	 Go to 19 

74 



-~ ~~ ~ 

0: 41i T14,366] ,A(2,271P '0 ,1221M1 1iNt 4 , 2 
it-dim 1s t, .EI2 1.3,F12,A,A 9! 

~~~~3 1'5read l ]i~ t lP, ...1# 1 f) 1* 3:P I* I",, 

4 43;dsp "FOR TEMP .DATA" ;prt "FOR TEMP DAIA" ;pc 2;w'iit 

:ss 

' 

1500;qb "Dt P' 

1,1 
7 
0 
9 

for [=1 to l2;b0)J;l lK 
if N( ,11(=J f~'iNLI])J-1;gtoI4I C N L J 

f I ) )3 ;10J-2 J ;if K )K Io i 
1 ,K)K ;J ' )J if N4,4 13 342 

41 4 
. 

; If NL4,1 )J-,' S;q to i2 

. 

VIiK"I:I.,IFLI I12 0); d p 'fOP nIN -VA TA"pri +:A1"FUR r,/N DIA 5p c '2 wo iAI SU0QqL UbI'' 

i :~~~1,2)Oid ,p "FOR Rilmin DATA,;prl "FOR Rillmin dWAIlc ;q tiO|;s 

14: if A$" ";qsbt "CALC" 
17: 33O)dtp "TUR Vwind DATA" prt "FOR Vwjlnd drjto" ,3pc 2;wril 1V;0r0;sgb 
10: if At "A"pgsb " ALt"C 
19; i'or 11 to 12
20; ,IYrN12 1*tjIJ ,II ) K 
;!I+ -A[ iK 14AtZ!tI ] F tIII(,.4bNt4 I]i0,13))l:[I] 

23; "PRI"; 
: 4: i )I "J1n, b]$;q b " RT" 

?S: 2) 1, "1 cb ") $gst) "RT" 

26: 3)1;"M' r "1S$;gib "WRT"
L17 t74)1 "Apr. "]Sgybb "ltR7" 

28: S)I;"jMy "Vi ;gsb "WRI" 
2.9; 6)1I;" 3ur, " tJsb "IJ T" 

30 : 7)1"J u .I ;sb "R"3 1U) I;"Avq ")S$")S$ sqt "WRT" 

Dp 

"ISP" 

. ~ ~ ~ )OljOt t3"5;sb "Wff[" 

30; "WRT" : 
J4: IMl 7"o F*Usy "WT1= []"M/q' 

3; ent "I ILE ALDA-01 Vlo AIA" DAf$~,tA$1,;jq $l qr 1rlD* 

"))c"D5P"; ,i 

! 41: if AV''A" ;retV30; for I tII 12 

4 if O4;dsp "lIMtP. FOP MONII",I;,!ivt "",tO, lin~it I;r+.lt 

40; ent AL DNl,I 6A;ri 5t; UIt 

+ 
i 

t+=1 O".1 r t "'PIR UfATA FOR 
if Uk O4;prt "PO1OR UAI( FO(4

461 if 0; sprI"P1101 .AI FOPORvAt i4f V--4 prt "POOR UAIA FO 

InINMONTHl" I 
Thu. ,1t3(IHI"I 
PHitnr 41Vin01tNtt InItxttI 

pc i7rt5 
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SS; 1n "JW1tNI V51, Y LUt.L 'IFS-1,NH 0-.011. 

S6 
6)1 

62 1 Fu 

6 S : ii ' 

1FM - N ; 
41) F . 0in 

I 

Ii 

t 

Hi 

Y 

o 
; ' 

Q l 010 ~ 7 "UF , 

Y) 0 jI W I 

I', t 

I ' 

i Ii 1pUN 3 TFVA T 

BW A IK ~ x IF 

9W ~ ~1(uj; toNP[,1q LO ' 

9A I (Ji I m1 i I 

71:r 



ET
 
0~S TART 

/Read '1Od
[ReIi her 

Disp!C rx', ifjt. 

IL~(J'.' 

For 

'DlP'" 

Iocul<-

- I]UC C.----,ULii;; -
for ce,'i ,,v. iIC ,j 

("LrKO 

SDi;p,v ,, j777"71" 

Ll'i 

L:'-t :..._ .-...-

' 

-

Yes . .... . . " 

f:ti;!l
Aco tI/. 

Display ,. pri n r V ,i ] 

A Lul t I r 

No7
 



Ath Estadaa= ET 

El
 

Yes
 

Enter the av. temp. Enter 0.1I. or 2 for low.
 
for each month Middle or high value
 
, respectfully, for each 

F Imonth 

Return 
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Generates on Aray to 
contain we., t By No 

0c Ov pr!y± th1;ll 


TI : R Oi V wind , N 

La.'. ,i , C 

Yes [STI 

R i;:r ! , 
f' Ta-v ' I , nl, ,,iYes 

NO 

i ' f Ii Ii i 
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Data? Yes Print poor data for 
valueNo nionth : , the 

No ~n/N, 

7- Temp.
 
Data? Print poor fordata Tav, 

No month and its value 

R1mi n Print poor data for
Doto RHniln, lionth :: and its 

valIue 

No 

V wind Prit poor do to for
taV wind, 11o thl : and 

its value 

No 

S.t . V,il l ue, , 



UJLI\J ,,L i I\U I Jull-) 

PROGRAM ET CROP
 

PRT I
 

1. 	 Get "file name," press EXECUTE 

2. 	 Press RUN 

3. 	 When ',ile name of reference ET data" appear 

A. 	 Enter fi 1 t' name, not more than six characters 

B. 	 Press CONTINUE 

4. 	 When "length of qrn', th ;tage" stage no. appears 

A. 	 Enter" grown stage length in days in decimal form 

3. 	 Press CONTINUE. Repeat Step 4 four times 

5. 	 When "Irrigation interval, initial Stage" appears 

A. 	 Enter irriQation interval in days in decimal form 

B. 	 Pe.s CLON INUE 

6. 	 When "file name of weatherdata" appears 

A. 	 Enter filu name, not wore than six characters 

B. 	Press CONTINUE
 

7. 	 When "wind" wind speed "'H man" humidity "stage" stage no. appear 

A, Enter Kc (crop coeffici-nt) refer to Table 3.2 

B. 	 Press CONTINUE, repeat Step ::7 if display in Step :7 appears 

aga in 

C. 	STOP
 



ET PART 1
 
crop 

Enter the lengths of the 
4 growth stages 

Enter t~he period of 
irrigation of the Ist growth 

Erter weather data file
 
name
 

Enter K value for the 3rd 

and 4th growth stages of 
this crop when their V wind, 
Rifli n displayed 

Enter interimediate data
 
file name
 

STO8 
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0: "i15 :p (I r IIm - Par11i ;w'i 2000I : 'Tr Fc¢r 
1 dI M f'D 1 6~ 1 'A( 2, lo 0 ] f'., D 

"P (I I m l l 
ll I m D I I' . 

4~ 'IbLM I "LFr I 

I n i i I of' r' C f . drut a", $
)imr' r ('_ceV 

S1L1n VI '111 4 ." 
7 " )V IF 

I!i I ' 1. t ;en IJr 
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rr.._Il " ,I ,u , ;; ,l ; i., ,/ > p , , '!) ', 7 1 6 ' l 7 i' ' ( ';1I ; t .ig ,, :. , 

I'; t 
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USERS' INSTRUCTIONS
 

PART 2
 

1. Get "file name," press EXECUTE
 

2. Press RUN
 

3. When "file name"for ET and Kc data appears
 

A. Enter file name, not more 
than six characters
 

B. Press CONTINUE
 

C. STOP
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ETc PART 2 

START
 

Enter the ,Lrwediat e data 
file ,mu uF Be crol, 

EITC i s C. ILU 1 Le 

KCand LF r 

day in indI 

Total EIT h CcCi Li 

and if tn ccop k lantLed
,1
in a year and n rves tedin 

th~e nexL year H of the ?nd 
aris p'inved 

--- F---

tur 

area in feddans
 

l the ta, cultivated 

The MY1w] MINS- Mn~y.icuedOf 
water is prinl d a , For 

the ?nd year 

8(5
 



: 

3, 

4: 
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i ,' I F 

" ':ln",P,v o 
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- IA 

a,+ ri t 

1 , 

N i 

I t- ',1 

A 'Il 

r.l 

X '4 

J'+1I 2001 

1 - 'I, . II 

14 

I 

1)1 
t 

C2 

I)t 
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I 
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CROP EVAPOTRANSPIRATION PROGRAM
 

INTRODUCTION 

This set of programs consisLt, of seven programs. The first two
 

programs are daLa entry programs for precipitaLin anid weather. The
 

third is used tlo (etermine Ln. diliy vauo. a
ij ,uslpirat.jiou rW u for 

reference crop. The fourth program uIs Lbis i informatioun with crop 

specific datLa to calculate daily rates of potential evapoLranspiration 

of particular crops. The fifth program simulates acLual evapotranspiration 

under aklit rmc tive pat. tarn; of soil moisturu ava ilalbility. It (ives 

explicit consideration to the effect of the water tab le levels on 

evapotranspiraLi on and crop development. The sixth prog ram simulaLes 

advance and infil ration of- irrigaLion water in a level border system. 

This program calculates the depth of water appl ied at a series of 

por tions along the lengLh of a level border. The sevenLh program 

siulates both so!il-plant-waLer relationhi ps and the application of 

water to the field. It generates information in water appl icaLion 

efficiency, and crop yield. 

* 

* 

FAO IrrigaLion and Drainage Paper, "Crop Water Requirements" No. 
1975 and revised 1977. 

Computer Pr'grnins for the Simullation of On-Farm Water Management 
Alternat ives by Robert King, Jim Loftis, Azo Nasr. 

24, 
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Precipitation data entry program stores precipitation data in 
a 

store file for use with any weather or crop data.
 

2. Weather data entry program stores 
temperature (maximum and minimum),
 

wind velocity, pan evaporation and relative humidity (maximum and 

rin imum) da . 
3. Refe.renne C-r_,,p 1of.r ;i +'ay'irah on, wj' 

- This program 
calculates reference crop evapotranspiration (CETo)
 

on a daily basis using the pan evaporation method.
 

- The program begins with the 
loading of weather data into the
 

array A(6, 366) , where: 

A(l, i) daily max. temp. ( C) i = 1-366
 

A(2, i): daily min. temp. (°C) 
 i = 1-366
 

A(3, i): 
 daily average wind velocity (knot) i 
= 1-366 

A(4, i): daily pan evaporation (m) i = 1-366
 

A(5, i): daily max. relative humidity 
 i = 1-366
 

A(6, i): daily min. relative humidity i = 1-366
 

- Pan coefficient. values 
for different relative humidity and wind
 

velocity levels are then a;signed in the array C(3, 4).
 

-
 Because wind and humidity vary from 
season to season in Egypt, 

the relevarntr measturenent adju-,tment factor is needed. So the 

user enter a differernt rdjuntten t. factor during the year into 

the arrav i(4). 

- Similarly, ad iu';tments in wind velocity measurements are needed if the 

vanometer in not placed at a height of 2 m. The user enters the
 

vanometer height in meters and the program selects a correction
 

factor, F.
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- The program then enters a loop in which ET0 is calculated in a 

daily basis. 

- Average relative humidity, B, is then calculated by the statement:
 

(A(5, K) A(6, K))/2- B. 

- The Wind velocity for day K is converted from knots to km/day by 

the statement: 

M542440( 	 U) 

Where F is the vanometer height correction factor and C is wind 

velocity in kmi/day. 

- ET for day K, H(K), is then calculated by the statement: 

U(I,a)Q ([),,A(4,K) > B(K) 

Where D(L) in the pan evaporation measurement correction factor. 

-
 The day number, averaje relative hummidity, wind velocity, pan
 

evporatinnr, 	 the pan coeffici,.nt, and E are then prirteS.° 


The array of ii in,th. recovered and this informatiorn serves 

as an input 	to Ln" next, prqlomm. 

4. 	 Poten tialCr; [va potrans;ira LionProgram: 

sec o,In thU t.w co; nolr proCglrams are used in combination to determine 

potential vantr n pinrdlio on a daily basis fr s)ecific crops 

(ETcrop). 

To account tr tere(ceo, in crop water requirem~ent.s dtributableondi 

to crop and 	qwin -t.,e 'pec ifi,: characteristics, LT. is adjusted 

by a crop MoU Mfi:otA (KC) which calculates ET 

ET - K AMicrop c
 

Values of Kc vory during the crop growth stages.
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http:coeffici,.nt


- In the first prograi information about the beginning and end of 
each growth stage is established and Kc 
values 
for the initial
 
groth stage, the mid 
season growth stage, and the final 
day of
 

the late season 
stage are detcermined. 

- The second prugram dnnt i nes K va tlues for each (Jay, calculates 

total consumptive use requirements and creates a data 
file con
taining cL ily valuesof andKc TO
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Part 1 

- The program begins with the loading of the reference ET data file. 

The daily ET levlq in the file ,are assigned to the elements of the 

array [(366). 

- The user then enter's the day ,-ubllher of the sowing date E(1) and tie 

length of eacn of the fot )men tal growth stages -he pro

gran r',-; this information to LaIculate the final four values in 

the array E1(5;. 

user ent ers- The then the typical interval between irrigations
 

during the initial growth stage.
 

- This information is used in sub-routine SUB to assign values of 

Kc associated with integer initial growth stage daily ET, levels 

t the array D(99). 

- After average ETn for the initial growth stage, S, is calculated 

by sunming daily ET and dividing by the number of days of this 

period, kie r . v lue, F(), as sociated with that 1evel1 

of ETo is determired. 

- Next K, values for mid season and final season stages one
 

determined.
 

- This s',er t of the program begi ns with loading t.he weather data 

file into the array iP(6(, 366). Then the program calculates 

average wind velocity and minimum relative humidity. The user 

enters an appropriate K. for of the final twov ilue each growth 

stages.
 

Values of T (avv,'cou wind velocity in n/sec) and IU(Overalge 

minimum relative humidity) din displayed with the appropriate 

growth stage number L and the user enters the Q vaIue which is 

assigned to F (L-1). 
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14i! 2 j-e I .1-s :. 

- Finally, the arrays E(5) and F(3) and X, the file number of the reference 

ET data are stored in a data file to be used for the second 

program. 

Part 2 

The program begins with the loading of the input file from the 

,first Program niit e reference ET data. In this segnient of 

the program an array of daily Kc values for the entire growing,
 

C(366), season is calculated. C(K) for the initial growth stage
 

is set equal to F(l).
 

C(K) values for the crop development stage are assumed to increase
 

at a constant daily rate, A, defined by the statement:
 

(F(2) - F(l))/(E(3) - E(l) + 1) - A
 

Where
 

F() and F(2) are the Kc values for the first and third growth
 

stage. 

E(2) and E(3) are the starting and ending date of the crop 

development stage. 

C(K) values, then are defined by the expression c(k - 1) + A c(K) 

During the mid-season stage - K from E(3) to E(4) 

C(K) values are all set equal to F(2) 

For the final growth stage C(K) values are assumed to decrease at
 

a constant rate, B defined by the statement.
 

(F(3) - F(2))/E(E(5) - E(4) + I) B
 

Where F(2) and F(3) are the Kc values for the third growth stage
 

and for the end of the fourth stage and E(4) and E(5) are the
 

starting and ending date for the final growth stage.
 

C(k) values are defined by the expression
 

C(K-I) + B c(K)
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The program then prints the values of Kc and ET for each
 

day from the sowing date, E(1), to the harvest date, E(5). A file
 

containing these arrays is created at the end of the program.
 

5. Plant-Soil-Water Simulation:
 

-[h is_ progra i s destg nedto.ca]1cul1atethe-actua] evapotranspiration,
 

max. evapotranspiration and relative evapotranspiration for each growth
 

stage of the crop using the previously calculated values cf ETo and Kc.
 

The program starts with entering the required inputs. The required inputs
 

are as follows:
 

# of sample observations (0)
 

# of irrigations (r5)
 

# of soil levels (s)
 

depth T(*), WHCR(*) and ISM T(*) of each soil level
 

# of growth stages (U)arid length of each stage U(*)
 

max. root depth (A)and planting depth (B)
 

days to max. root depth C
 

critical SM depletion P
 

The user then enters the file # of ET and Kc data, which are
 

calculated by the previous program. Then enter # of precip. data which
 

contains the date of rainfall and the depth of rain. Then the program
 

enters a loop to calculate the daily root depth for each sample
 

observation.
 

Rate of root depth growth (E)= A-B
 

C
 

If root depth > WT for 2 days, it is assumed that the root depth = 

WT depth. 

The next section of the program is used to calculate actual 
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evapotranspiraticn using the following equations: 

if 0 (l-P)* R Y = H(L) 

if Q .(-P)* R Y = Q H(L) 

Where 	 Q ' current SM
 

P Critical SM depletion
 

R • Current WHC
 

Y • Actual K
 

H(L) : K max., L : day indicator
 

Then 	ETa m (Q, Y*G(L)rin. 


Where Q reresents the current SM
 

Y*G(L) • represent what we want to put in the soil
 

(L) : 	ET 

Also, if Z(L) < T(X) then ET, = G(L),H(L) = ET max.
 

This means that if WT level 
is less than the current soil level
 

ETa = i ET0c max. 

Next to this the program calculates FTa, ET max. and ETr for each 

growth stage of each sample olsarvation where 

ETr = 	Ea 
Ft max 

Then the program writes he results of ETa , ET max. and ETr 
6. Level Border Simulation Projram" 

The level border irrigation simulation program estimates the 

average depth of water applied to each of several field divisions from 

(one to twenty) average depths are then calculated for the desired 

number of field divi ions. 

The infiltrated depth F is estimated by the 	equa tion 

F=aT h+C 
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Where a, b and c are the infiltration constants. 

T is the intake opportunity time in minutes. The infiltration 

constants are entered directly into the program. 

In the heginning section of the program, the required input
 

informntion is entered by the use5r.
 

The metric quanlities are converted to English units.
 

The length of advance at successive times is then calculated
 

using this equation:
 

QU Tt
-720Lt 

aTb 035
" 0.5625 0.1875at + C + 18.6n ' Ca Tt
 

1+b
 

The above variables are described in the following table:
 

Variable Desription HPL Notation
 

Lt Length of advance in (ft) V(N)
 

() Flow rate/unit width (ft/sec/A) r31
 

Tt Time of advance in minutes 
 r32 

Time increment in minutes c 

r32 = NC 

a, b, C Infiltration constants rl1, rl2, r13 

n roughness coefficient 

Ad.ance distances are computed for successive time steps until 

the length of advance exceeds the length of the border. Then the current 

value of Uf(N) is .et equal Lo the length of the border, P, and the total 

ortime advance, OR, is Cuind h, 1inedr reduction of r32. 

Next, the time required for the net depth of irrigation, rl4, 

to enter the soil after the end of advance is calculated and stored as 

r37 using To=(F- /_) 

a 
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_____ 

The intake opport:unity times W(L) are then computed at each advance 

point, L. The op.ortunity time at each po,. is equal to total time 

of advance + time oF infiltration - the time of advance to this point. 

Using the infiltration equation and opportunity times, depth of 

infiltration is then calculated and stored in X(*) array. Next, the 

average depth applied iA cdl cula ted for each of the field divisions 

beginning at the head of the border. 

The calculation procedure is illustrated using the following 

figure which is labheled with the appropriate HPL variable names. 

- v[3] vK- -v4 J.......... 
5- P 

• I" / / / 

rnI, 

V[ -t_____ 

I- ---
NO? 



For each of the four divisions or segrients, the average depth 

applied over the segment is equal to the area above the dotted depth
 

of advance divided by the length of the segiment. The total volume of
 

water applied iq, calculated, tue total Lime of irriqaLion is the found
 

by dividing the Local volu,, OiPplied by Lhe flow rare. 

Finally, the time of irrigation, total volune of water applied and 

average depth appl]ied fnr each field division are printed as output. 

7. Jrryiai. .Simulati.n- _Pocjrji: 

This prog', ram cniw inS 1 :vl border simulation pro(gril wilh plant-soil 

siml Lion ,IIv t , . It tarts with entering the same data required for 

the last two prog rams cost and return data. After loadin g all 

the necessary dta, the program calculates the dily root depth, 

adjust K ivale, calculate ET l rfor each field division 

and then cal cul al the time required for irrigation and the average 

infiltration depth for each field division. IL then (ac ulaLp. the total 

appliea water. Then if this day is rain day , the prog ramia the depth 

of rain to the infiltrated depth. Then the program calculates the 

yield of each field division. Ftnally , tie proqram tac llai.es the 

appl icat ion efficiency, requi rcment ef fic-iency, total water ,ppl ied and 

the net return At the end of the program. A list of these results are 

printed.
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Cr-op Cociciet (1k) for iciI n d,,le Crops for Dir,0erent Stage.yCr Growthl nd Pr;vai'11aClj1inatic Conditions 
of' 

Crop 

All field crops 

Artichokes. (perennial-
clean cultivated) 

Ilarley 

.
 

Beans (dry)

Pulses 

Beels (table) 


Carrots 


Castorbeans 

Celery 

Corn (sweet) 
(maiie) 

Corn (grain) 

(111a i /i ) 

Cotton 

Crucifers (cabbage, 
cauliflower, 	 lbroccoli, 
Birussels sprout) 
Cucumber 

1Fresh iare..t 

Machine harvest 

IEgg plant
(aube8rgine) 

Flax 

Grain 

lenti 

Lettuce 

Melons 

MIllet 

Humidity
Wind i,/sec 

iniinal 	 I

c" 	 2
Crop dev. 

mid-season 	 3 

at harvest 
or maturity 	 4 


3 


z 

3 

4 

3 

4 

3 

4 

3 

4 

3 

4 

3 

4 

3 

4 


3 

4 


3 

4 

3 

4 


3 

4 

4 

3 


3 

' 


3 

4 

3 

4 


3 

4 

3 

4 

3 


4 
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rlmii >70% 
- 0-5 5-L 

/Use Fig. 7

by interpolation 

.95 .95 


.9 .9 

1.05 1. 

.25 .25 


.o"is .95
95 


.85 .85 

1.05 1.1 


.3 .3 

1.0 1.0 


.9 .9 

1.0 1.05 

.7 .75 


1.05 1.1 

.5 .5 


1.0 1.05 

.9 .95 


1.05 	 1.1 

.95 1.0 


1.05 	 1.1 

.55 .55 


1.05 1.15 

.65 .. 65 

.95 1.0 

.80 .85 


.9 .9 


.7 .7 

.85 .85 

.95 1.0 
. .85 


I 	 I.5 

.25 .25 


1.5 I.I 
.3 .3 


1.05 1. 1 

.3 .3 

.95 .95

.9 .9 

.95 .95 

.65 .65 


1.o 1.05 

.3 .3 


Rlin <20 J 

1.0 1.0.5 

.95 1.0 
1I.15 1.2 

.2 .2
 

1.0 1.05
 
.9 .9
 

1.15 	 1.2
 
.25 .2

1.05 	 1.1
 
.95 1.0
 

1.1 1.15
 
.8 .85
 

1.15 	 1.2
 
.5 .5
 

1.1 1.15 
1.0 1.05 
1.15 1.2 

o.0 1.1
 

1. 15+ 1.2
 
.6 " •6
 

1.2 I.,5 
•A5 .7
 

1.05 	 1.1
 
.9 .95
 

•95 I.
 

.75 .8
 

.95 1.0
 
1.05 1.1

.85 .9
 

1.I 1. 15
 
.2 .2
 

1.15 	 1.2
 
.!5 .25
 

1.15 1.2 
,2 .25
 

1.0 1.o5)
.,9 1.0i 

1.0 1.05
 
.75 .75
 
1.1 1.15 

.25 .25
 



Crop 	 Wind r/sec 

Oats 	 Iid -seasoi 3 

harvest/maturtty4 


Onion (dry) 	 3 

4 


(green) 3 

4 


(Groundnuts) 	 4 

Peas 3 


4 

Peppers (rresh) 3 


4 


loato 	 3 

4 


Radishes 3 

4 


Safflower 3 

4 


Sorghum 3 

4 


Soybeans 	 3 


/ 

Spi lah 3 


4 

Squash 3 


4 

Sugarbeet 3 


4 

no irrgat Ion 
last 1lO1li0h 4 


Sunflower 	 3 

4 


Tomato 	 3 

4 


Wheat 3 

t4 


I? I 

0-5 


1.05 
.25 


.95 


.75 


.95 


.95 


.5 

1.05 

.9) 

.95 


.8 


1.05 
.7 

.8 

.75 


1.05 
.25 


1.0 
.5 


1. 

.95 


.9 


.9 


.7 

1.05 

.9 


.6 


1.05 
•" 

1.05 
.6 


1. o 
.25 
,. 


r 7< R h , < 20% 

5-8 0-5 5-8
 

1.1 1.15 1.2
 
.25 2 .2
 

.95 1.05 1. 

.75 .8 .85
 

.95 1. 0 1.05
 

.95 1.c)
 

.55 .6 .6
 
1.1 1.15 1.2 
1.0' 1.03 1.1 
1.(0 1.05 1.1
 
.83 .85 .9
 

1.1 1.13 1.2 
.7 .75 .75
 
.8 .85 .9
 
.75 .8 .85
 

I.1 	 1.15 1.2
 
.25 .2 .2
 

1.05 	 1. I 1.15
 
.5 .55 .55
 

1.05 1. 1 1. I
 
.45,.35 	 .45.
.. ,J.•,-

.95 1.0 1.05
 

.9 .95 1.0
 
.9 .95 1.0
 
.7 .75 .8
 

3.1 	 1.15 1.2
 
.95 1.0 1.0
 

.6 .6 .6
 

1.1 1.15 1.2 
.4 •35 .35
 

1.1 1.2 1. 25
 
.6 .6- 65
 

1.1 1. 15 1.2 
.2.'
 

Ni: Many cool season crops cannot grow in dry, hot clihmate. Values ol kc arc given for 
lalter conditions since they may occur occasionally, and result II Iihcin eed for figlier
kc values, especially for tall 	rough crops. 
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USERS' INSTRUCTIONS
 

PROGRAM ET0
 

Load Program; press EXECUTE: press RUN 

1. When "File name of weather data" appears 

a. Type the file name which includes daily max. temp., min. temp., 

av. wind velocity, pan evaporation, max, and min. relative 

humidity. 

b. Press CONTINUE 

2. When "Pan in cropped area? Yes = 1, No = 0" appears 

ei ther 

a. 
Type 1 if the pan is in cropped area
 

b. Press CONTINUE
 

c. Go to Step 4
 

or
 

a. Type 0 if the pan is not in cropped area
 

b. Press CONTINUE
 

3. When "Windward distance of faliow" appears 

a. Type this Jistance in meters 

b. Press CONTINUE 

c. Go to Step 5 

4. When "Windward cistance of crop" appears 

a. Type this distance in meters 

b. Press CONTINULIE
 

5. When "Epan Correct.ion,, Jan-Mar," 

"Epan corrections, Apr-June,''
 

"Epan correct.ionn, Julv-Sep," and
 

"'pan corrections, Oct-Dec," appears
 

each time
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a. 	Type the Epan corrections of each interval
 

b. 	Press CONTINUE
 

6. 	When "height of manometer (J)"appears 

a, Type the height of the manometer in meters 

b. 	Presn CONTINU[
 

7. 	A list of the cv. relative humidity, wind velocity, Epan, Cpan,
 

ET0 	per day along the whole year is print
 

8. 	When "File name of reference ET daLa" appears 

a. 
Type the file name to store ET0
 

b. 	Press CONTINUE
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I3To Flow. Chart 

RUN 

'Lo-d we;ither data 

Ci e i d wa d distance of cr p _...............
 

c oeon 

Scalculateof pan coefficient[* fmaoIlow
 

iiirpa jhcihtcrwdwr itneo 

assign values to pan
 
coefficient array
 

"y'ear =366 days" 

Scalel"l:)te RI lav. 

adjust wind speed for
 
manometer height and
 
convert to km/day
 

select pall coefficient 

c; l). Io a 
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USERS' INSTRUCTIONS
 

PROGRAM ET CROP, PART I
 

Load 	program; press EXECUTE, press RUN
 

1. 	When "File name of reference ET data" appears
 

a. Type the file name of ETo which is stored by program
 

in Part A
 

bPress CONTINUE
 

2. 	When "Length of growth stage" J appears where J changes from
 

I to4
 

a. 	Type the length of each growth stages each time (indays).
 

b. 	Press CONTINUE; go to Step 3 until J equals 4
 

3. 'When "Irrigation interval, inital stage" appears
 

a. 	Type the period between two irrigations
 

during the Ist stage
 

b. 	Press CONTINUE
 

4. 	When "File name of weather data" appears
 

a. 	Type the file name of the weather data
 

b. 	Press,CONTINUE
 

5. 	 When '.Wind" T'"RH min." U "stage" L appears where,L 3-,4 

a. 	Enter Kc for different growth stages from Table 22 FAO
 

Irrigation & Drainages Papers (Table enclosed)
 

b. 	Press CONTINUE; go to Step 6 for L : 4 

6. 	The length of all growth stages and their ETc are stored
 

at file #3
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R
UN
 

PART I
 

load E'Fo data B [*1 

enter: 
day i of sawing day 
length of growth stages 
irrigation interval Lnitial stage A 

ii[*]
 

S.IB 

assign values of Kc for
 
initial growth stage D [k]
 

E calculate ETav for ist growth stage S
 

calculate Kc value of initial growth
 
stage F [1]
 

~load we-ther dtaA [ 

calculate Kc for mid & end stage
 
depending on Vwind, Crop C/C,
 
R1lmin F:l2] F [3]
 

record L [
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USERS' INSTRUCTIONS 

PROGRAM ETcrop PART 2 

Load program; press EXECUTE; press RUN
 

1. A list of Kc and ETcrop per day is printed 

2. When '"File name for ET and K data" appears
c 


a. Type the file name to store this data
 

. .... ......... .b. Press- CONTINUE . .. . 
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USERS' TNSTRUCTIONS
 

IRRIGATION SIMULATION PROGRAM
 

Load 	program, press EXECUTE, press RUN
 

1. 	 When "number of field divisions" appears
 

a. 	Type tLhe of field divisions
 

b. 	Press CONINULE
 

2. 	 When "A," "B," "C" and Roughness coefficient" appears
 

a. 	Enter those roughness constants- refer to equation in Step 5 

Part F) 

b. 	Press CONTINtUE each time
 

3. 	 When "HO" and Bl" appears
 

a. 	Enter those water table parameter 

4. 	 When "file name of soil data" appears 

a. 	Enter the file name of soil data either to store it or to get 

it which contairs the depths of each soil level and its WHC. 

h. 	Press CONTINUE
 

5. 	 When "are data on file? O=N, l=Y" appears 

ei ther 

a. 	Type 0 for new data
 

b. 	Press CONTINUE
 

Or 

a. 	Type 1 for old data
 

b. 	Press CONTINUE
 

c. 	So to Step 9
 

6. 	 When "number of soil levels" appears
 

a. 	Enter -of S.L.
 

b. 	Press CONTINUE
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7. 	 When "depth (cm), level '" appears, where I from 1:# S.L. 

a. 	 Enter dpth of level I 

b. 	 Press CONTTINUE 

8. 	 When "whc (cm) level I" appears 

a. 	 Enter whc for level #I 

b. 	 Press CONTI NMJ 

c. 	 Go to Step 7 until I = # S.L. 

9. 	 When "file name of crop data" appears 

a. Enter the file name of crop data either to store it or get it 

back
 

b. 	 Press CONTINUE 

10. 	 When "are data on file? O=N, l+Y" appears
 

either
 

a. 	 Type 0 for new data 

b. 	Press CONTINUE
 

or 

a. 	Type 0 for old data
 

b. 	Press CONTINUE
 

c. 	Go to Step 18
 

11. 	 When "number of 'rowth stages" appears
 

a. 	 Type Lhe u f growth staqes 

b. 	 Press CLUNT I NUL 

12. 	 When "]ength of growth stage" I appears where I from 1 to # of 

growth stagles 

a. 	Type the length of this growth stage
 

b. 	Press CONTINUE
 



13. When "yield reduction parameter stage" I appears 

a. Enter the yield reduction pIrameter for this stage 

b. Press CONTINUE 

c. Go to Stpp 1? until I = no of growth stages 

14. When '"m, roo t depth (cm) appears 

a. Enter the max. root depth in (cm) 

b. Pres:- CONTINUE 

15. When "initial root depth (cm)" appears 

a. Type the plantinq depth 

b. Press CONTINi7 

16. When "days to max. root depth" appears 

a. Enter the days to max. root depth 

b. Press CONTI NLE 

17. When "critical soil moisture depletion" appears 

a. Enter CSM 

b. Press CONTINUE 

18. When "potential yield" appears 

a. 
Enter the potential yield in ardeb/feddan 

b. Press CONTINUE 

19. When "file name of ET0 and Kc data" appears 

a. Enter the file name of ET and K0 c 

b. Press COINT I NUE 

20. When "file name of precip. data" appears 

a. Enter the file name of rain data 

b. Press CO, INUF 

21. When "product price per ardat'" appears 

a. Enter the price per fodder 

b. Pr-ss CONTINUE 
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22. When "expectedt return from fodder" appears 

a. Enter the price per fodder 

b. Press CONTINUIE 

23. When "irrigati on labor cost per hour" appears 

a. Ente h cst 

b. Press CON INH 

24. When "irrigation operation cost per hour'' appears 

a. Enter this cost 

'b. Press CONTIML 

25. When "non-irritdIion variable cost per feddan" appears 

a. Enter this cost 

b. Press CONTINUE 

26. When "border 1erlgtlh (meter)" appears 

a. Enter the length of border 

b. Press CONTI NUF 

27. When "border width (meter)" appears 

a. Enter thre horder width
 

b. Press CONTINUE 

28. When "flow rate (L/sec)" appears 

a. Enter the flow rate 

b. Press CONT I N.I 

29. When "irrigation interval (days), stage" I appears 

a. Enter the irrigation inLerval of this stage 

b. Press CONTINU 

30. WIan "irriga in, depth (cm), stage" I appears 

a. Enter Lhb irr'jiqdtion depth of this stage 

b. Press CONTI NUL 

= c. Go to Step, 29 until I of growth stages 
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31. Calculation is done dnd a list of outputs is done 

the outputs are:
 

- not return ILF/feddan)
 

- yield (ardabn/Feddan)
 

- labor used for irri(ation (hrs)
 

- water applieu (Nrs)
 

- application efficiency (percent) 

- total Ft (cm) 

- requirement efficiency (percent) 

- for each growth stage the irrigation interval (day) and the 

irrigation depth (cm). 

114
 



IRRICAtiUN SI aILAi;ON IPROiRAWI 

G L , day 1l1dicator 
G of field divaa'n 
r,4: e '.pth of' ir'rigation 

Lnte
I
 

, oil charactcrii t ics 
crop charicterlttics
 

load U, in a.,i 

nterO ,.,, ,--o*-n 

~t 
charavJ. t .,c

o f Y 
ci Icn:ate tota l time 
c 

field Itv .n)
 

wlIater xple
 

m ~add ratn depth to de~pth 
.f !nfk r- t-n 

ur, to- r nCalclat vioa b ' ietd divitanCr'irriiin,nr iy d mrlcto I 

E7]efaiof iotfilS. r uaren 
 I1
 
calculate , e d r tj. -.lJLJIL aij,i c 

tton eff cency' r m0.rcqteetef 
ciency r, totl -ater rol ed 

c Lcu ....... ne t eturn
 

-rito
 
net return, yield,,labor osed for
 
trri . t ion, ater 1111iIcd. ,Ir~l .- t ion
 

efficicncy, total ET, requirc-m t
 
effic Icncy.
 



[ ,IA[ tAI IW9s(1J1,-ILtN .'.rmloUwl..rttIII 
:. 	 Lint "rurier oF Pitl,I i jis "
 

&,fln ii , 11, L1 1o ,rouohnessrt.i,"l1-o jrit 0, i e
L' con !7 

dsp ",)it ref I -it)tL p etetl1, j" w12i r ,000 

unt
n: "'I Le lime I) r oil' dnta" Z$13: d il( It 1 1*1t.0] 
: 	 rIsp "are dart eon le?0=N,IIY";ent ",r9 9il: r?9 1,t o "i

U1: Lni.II"umber of oiLl levels",S


Vio:or L1 to S;dsp "depth(cm),level".,I 
T d sp 


nt. t,

p;i op', Z$,4;asgn Z$,ijspr t I,RE*]T[*J],Sato "13"
 

J. L=en ,TlIII "whc(am)leuei" ,ent '".RE[II 

IS: Ii .asqn Z$12 tsread 2,RrE*ITC*],S
 
"i3":dim
I6 1-110,1, 1iOIV i0]0,W AOO]Xri01YIiiIz 1i i 1t]1-, 


LU, R[IJ)I[I]I.for .T=i to GJIL])0tI,J];next J
 

LY: net I;I[lIJ)Mjfor J=t to G;Sti,JJ)Q[J]
20: tmt t,'Goil Characieristics")wrt 701.1 
21: PMt 1,Sx, "number of soil "ayers="f4,0,"depth of soil prof'.ile F6 ,0,"e:M" 
;!2: wrt 701.i,S,T[S]23: fm I I,Sx ,"A="f 7.4 ,Sx,"B= ")7,74 ,9x ,"1C=" f7 .4
 
24: wrt 70.1,rilr12,ri3)
 
21: F'it i,5x,"roughness coefficient=",fS.21wrt 701.i,0 
26: ent "file name of crop data",Z$
 
L27: dim F[6],U(6]

2B: d-, "are data on file?O=N,i=Y"jent "",r99;if r99=1;gto 
"12"
 
29: ent "number of growth stages",U

30: For K=1 to 
U;dsp "length of growth stage",Kent ...,U(K]

31: 
dsp "yield reduction parameter stage",Kjent "",Fl(i
 
321 if K)1;U[K-L]+U[K]JU[K3
 
33; next K
 
341 ent "max root depth(cm)",A;ent 
"initial root depth(cm)",t
35: tnt "days to max. root depth",Cjent "critical soil Moisture dep~ation",F

36: open Z$,4;usgn Z$,3jsprt 3 ,F[*1]U(*],U,K,ABCFjmp i 
37: "12"riisqn Z$,4;sread 4,F[*]D[ *]UUKA, 
 C,F

38: ent "potential yield",D;(A-B)/C)E
 
39: fMt i,"Crop Characteristics";wrt 701.1

40: f Mt i,Sx,"potential yield=",f4.0," ardeb/Feddan"
41: Pmit iSx,"yield-reduction parameters"jwrt 701.1
 
42: f't ilOx,"growth stage",f4.OSx,"F=",f7,4
 
43; for K=1 to U;wrt 70ii1,K,F[K];next K
 
44: dim AIIJM],BiO],CIO],D[6],E[6] 
45: For J=1 to G;D2C1J]JO)A1J];next J
 
46: dim G(3001)[]1300] 
47: ent "file name of ETo and Kc data",Z$
 
4Oi asgn Z$,Sjsread 5,G[ 1,H[#]
 
49: dil iE2,30]
 
50: ent "File nume of precip data",Z$
 
51: asgn Z$,6;sread 6,PE3]

52: ent "product price per ardeb",r9O;ent "expected return Prom foddv,'",r*iR 
53: ct "irrigation 
labor cost per hour",r92

541: ent "irrigation operation cost per hour",r93

55: ent "non-irrigation 
unriable cost per feddan",r94
 
56: fMT i,"Cost and Retern Data";wrt 701.1 
57: Fmt t,z,Sx,"product price =",f6.2," LE/ardeb"

51: fm't 7,Sx,"expected 

2	 
Fodder rteTurn=",f6,2," LE/feddan"

57: Pmt ,z,Sx,"Irrigation labor cost=",S.2," LE/hour"

601 fmt B,Sx,"irrigation operation cost=",fS.2,,, LE/feddan"

61: Fut 3,Sx,"non-irrigation 
variable cost"Jf7.2," LE/Feadn"

62: wrt 70i.1,r9O;wrt 70?i7,r9i;wrt 701.2,r92;wrt 7fi.8,r93)wrt 7 3
0i.Z r94
 ,
631 ent "border length(meter)",pjent 
"border width(meter)",fQ

641 ent "Flow rate(L/sec)",RIp*Q/4200 .BrSOrSO/G)rgi

6S: Fmt 
i,"System Design Characterlstics',;wrt 701.1
661: V t 1,,z,Sx,"border length",M4 , 	1,.m",Sx,"border ,.i.dth",IN.0," W'" 
67: Pmt 2,Sx,"flow rnte",P4,O," L/sec"


7
611: wrt 01i,P,Q;wrt 701.2,R 
61): fmr 1,"Irrqition Strategy";wrt 701., 1
70: fmt 2,Sx, "stnqe", P4.0 ,Sx ,"nterval 04., d', " , x "dell th' r 0 ,cm
t: 
For K=i t ( U;dsp "irrj.a tton in'rer"-a Iday , tst e.., tint . 
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I )U1~ 6. K~, 213I,DI"A n.~tl 

*lI o ,i3~L)J:''., 0I)rbS, 0 )r'h r91,13 
Voi.r I. .t to UFUI .-.tI )U(VI;V+IIV 

79 i I.)' I ; .)1-FW) 

iii if W)T(X] IJX 
* 02 if: 1X)TEI; X(TCX-f~

dI1 Pafr J=i to C;±f J*JJ=(i-iF)*M1H[L!)rF;7 
US0t:VQEJII[((-F i )*M, II-Y1Q J £-F) *M) rS7 

U7: ii'ru(=TEXJ:Q(L3*H(LJ3rS8

88 1 ALS) f-PSIDA(IY4-rSS/G)YrSG)1(1J1 
89: nUlAV I 
'90: riNC1HL~S I+(JIIL3
 

92: if D(V(=r52;ECV])ri4;03rS2 
93: if UCU-L(=1O;O~ri4 
94 1 O~ri6;0)r30;Por J=1 to G;O)Zr3];nexT J 
1/5: if r14=0;gto "AS" 
96: rt4 /'-.r4.)r14,R/Qr3i;03Vcil;23N;r293r32 
97: "A1':72 0*r3 i*r32)r33;,rii*r32^'r£2/(i+ri2))r34
 
90; i8.6*U^,375*r3i S562S*r32^,1iB753r3S
 
99: r33/(r34+ri3+r'35)3V(N3;1f VENJ)=P,-qto 
'IA2"
 
100: N+I2Njr32+r293r32;gTo "Ail' 
101:. A2" :r32-(VCN)-P)/(VENJ-VEN-£] )*r29)r38
1IU2: P3V(N] 3N~r36; C(ri4-ri3)/rii1)A(i/ri2nr37
£031 r37+r3G)r32;rij*r32Ar£2+ri32Xc±J 
11J4: for I=i to r36;r29*I3r39;-r37+r3S-r39)W(I3 
105: if WCI]<O;OJW[Ij 
106: W(I1)r32;rii.*r32.r12+ri3X(I+.] next I
 
107: 0)Yil];2)N;C+I3G 
108: for J=2 to G;Y(J--1]+P/(G-i)2Y3JI;next T;23J
id9: Xt11)r42;XC2Jlr4u; 0)r43;VC2J)r44;Ulr4£I

1
110i: "A3";if VEND1YJ~Jgto "AS"
111: r41+(r40+r42)/2*(r44-r43)3r41
 
112: r4 03r42;r443r43;N+1)NXCN] 2r411;VCN]r44

113: if N=r36 gto "A6' 
114: gto "A311
 
US,: "")S":(Y!JJ-r43 )/(r44-r43)*(r4a-r42)+r42r41 
i16: YEJ]3r44 
117: r4 1,f(r4O-fr42)/2*(r44-r43))r4i
 
118: r40)r42;r44lr43;XENI)r4a;VEN])r44
 
119 A6":r41/(Y3JI-YcJ-iJ))zcJl;a3r4I
 
120: if J)=Ggto "eA7"e 
£21: J+i)JTlgto ,A3,, 
£22: 'r-)7:Q/3.281)r4S;P/3,2o1/cc-1)r16 
12; for J=2 to C;Y(JJ/3.281)Y(J-1i;ZEJJ*2,s4)Zr3£]I 
12-1: rt64+-ZCJ-i.Ir45*r46*iO3ri6;next S 
12S; rtb6/(I'2U.3S6*3600))r3O;Q-1)( 
126; "A8":rS3+r163rS3;rSS+r3O~rSS 
12V: if L=Pc±,rjfor j1i to G;Z1JJ+,iPr2,T3)~zJ1;next i;T+I)T
121 For T=i To GI.,1B[3Ur27;for 1=i to X 
Q'4: iin(r27,S[L,J)))r24r2-r24)r27, 
1J U: SE1,J]-r24)S11,J];iF r27<=UOgto "Sill
 
131: next I 
132: '":ZLJJ)r2D;03r17;jif r28=0;qto 2' 
133: for' I=i to S;if rB(T1IJ;REI])91I,J] 
134: rin(RCIV-6C1I,JJ ,r 20)3r60;S(IJ]+r603S[I,3 r28-r6O()r2
135: if r2EI(=U;gto ee3211 

136: next I
 
137: r28)ri7

130: "F5*2"iU)M;)Q(JI For I=i to X;I1+RCI]3t
139.: IQJ14+SI,J)Q1JJ;next I 
140: rS 4-*.ri7Ir4S*r~l16*£O3r54;nttxt J 
141: rl/,r10;1:.(r52#i)),.8
 
1412: Lt LIUEVIgto 113.
 
1.43: Ju to.=1 ~;,v ;~ri 
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1,44: ",SJ;";nlt!xTt . 

1.4'., jfr'ii ; for J =t 1o ; .301:[ J I/i;j r00; next J 
; 1*Y I 


I il11, 'o) ;r'I.
 
146 0,9Tif/HI')r. :r'-/r ll)r' SS; 10(0l(r'3--r S4)r.33) r21) 

9 0 *ri.,- : 'fb drJt-r',9' v rIS)?3*rS.-r,.4)r-193 
149: fhit 'I * *** *()I1U P'' I ,UMMAR. 

i'): rt 7III, 
'It: tM t ,' " t -t urn =" .2, LE/redJ. ";wrdr t 'n Jri' 
3..: FI-)t Y Leid " 9.2, " L,/Voddin ";wrt 7011 rGU 

.,3: fIm , x I"'iiiu, JL2(i For xrxgcrit ion=" ,f9, 2," irs" ;wr 701 ,CrS 
LS4": I , x "l1ri t 0 f-ippltL (I " ", "cu, me tor,F/' dJd'c 'l r 9., 
Int: wr t 701,r'; 
1S'.: iFet ,S: 'APplIrI L,'friciency percei t, E-"9.2,"io 

I .,t: ti t 'So , o 'I El ~"F9.2, " . 

iS : wr r "'i 'Y 
1.60: CI r.x , "Reiq' reeler efFLciency " I92," pe.rcent" 
It: o 70)1kr 1 r 21 
12 : U 
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PLANT-SOIL-WATER SIMULATION PROGRAM
 

Load program; press FXECUTE; press RUN
 

1. 	When "Number of sample observations" appears
 

a. 	Type the number of sample observations
 

b. 	Press CONTINUE 

2. 	When "number of irrigations" app2ars
 

a. 	Type the number of irrigations
 

b. 	Press CONTINUE 

3. 	When "Nmber of soil levels" appears
 

a. 	 Type the number of soil levels 

b. 	Press CONTINUE
 

4. 	When "Soil depth (ciii), level" I appears
 

where I va ies from 1 to # of soil levels
 

a. 	Type the soil depth in cm for each level
 

b. 	Press CONTINUE
 

5. 	When "Water holding capacity (cm)" appears
 

a. 	Type WHC for this level in cm
 

b. 	Press CONTINUE
 

6. 	When "initial soil moisture (cm)" appears
 

a. 	Type th, I SM (cm) for this soil level 

b. 	Press CONI INUE 

c. 	Go to Step 4 until I, 4 of soil level
 

7. 	When "number of growth stage" appears
 

a. 	Type the Y of growth stage
 

b. 	Press CONTINUE
 

8. 	When "length of growth stage" J appears 

where J varies from 1 to no. of growth stage 
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a. 	Type the length of this growth stage in days
 

b. 	Press CONTINUE
 

C. 	Go to Step 8 to do for all growth stages 

9. 	When "aoximum root dept h (cm)" appears 

a. 	Type the max. root depth in cm
 

b. 	Press CONI[NUii 

10. 	 When "Planting depth (cm)" appears
 

a. 	Type the depth of planting the seeds in cm
 

b. 	Press CONTINUE
 

11. 	 When M0 ays to maximum root depth" appears
 

a. 	Type the days to max. root depth
 

b. 	Press CONTINUE
 

12. 	 When "Critical soil moisture depletion" appears
 

a. 	Typc CSM in cm
 

b. 	Press CONTINUE
 

13. 	 When "File name of experimental data" appears
 

a. 	Type the file name which contains the data of the water applied
 

by each irrigation for each sample observation, the yield by
 

each sample oibservAt .n, the data of each irrigation, and the
 

water table levels during all 
seasons.
 

b. 	Press CONTINUE
 

14. 	 When "File name of ET0 and Kc data" appears
 

a. 	Enter the file name of FT0 and Kc data
 

b. 	Press CONTINUE
 

15. 	 When "File name of precip. data" appears 

a. 	Enter the file 
name of precip. data which contains the rain 

dar.2 and the amount of rain 

b. 	Press CONTINUE
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16. 	 A list of aCCUIlIated ETa , ET1a x and ETr in (cm/day) per 

sample obse~rvacion per growth stage is printed and the yield 

per sample observation is printed. 
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" :sI'1:: I} i'tI l I L.I-h !r' [Ii1: I oIa "VJ' ,"511 LIt ' C'Y,,1 :J. LI 
L : - dLI ;LLI 1U 00, II,1ll1 


ir1i , I 

: d Li I1 3.0 1
 

2 d Lm l .J... ,u 1 1 I it I 
.' 


o i'rIIit t or1 ) qIIr5iIImpL oh)s arv u t io ns,
 
:n C '1)1Mb rr]. nt iLon s S
f0 r 

!) nL od e r, ~ L r . )7 d'C nt:LM 14 0Iii o. . 1. 431 V ul,Y~" r 551 ZI t~ i),l ...d, a'![ u nl 


Y il'p 'writ er ti) Li. n r c:ip a cI v y( cm) *.I I r l~ I J 
1U: dsp "inLi lul soil oi ur e (c )"entt .... flflfnex I
 
I: tnt 'nu mber of row rh .,tages"U 
t?:"I or J'1 to J;dsp "i]uri.th or growth 3triaJnr " LJI 
13: if J )l;U[J]+JJ-i]]U[J1 
14: ft-nx t 
I S cr, i " ,iximUm root depth(m)",A;ent "prLnting depth(c )tiLb 

161 n t 'iri ruot- depth",I(...jdu Aomax imu 

Sn: en "crIticI so.il noistur e oepetion" 
AY: ent 'F1 le MIMI, Of exper ienrl (lntr",Z" 

usgn Z$., i ;~r P ad WLIJEX2 U a 	 i. I ,Y II ,XI* I ,ZII 
21: 	ent "Pi i2 nrame nf ETo rind (c data "Z$
 
-2 nsqr Zr.,2 sread 2,GI*],HE]
 

2.3: ent "file nQMe of precip dnto",Z$
 
24: ,Jsqn Z$,3jsread 3,P(*]
 
25: For K=i to 0
 
26: fmt t,Sx,"Observation",f3.0;wrt 701. I 4;EUD
 
27: i1JI I )l;RCi IJ)V31),0W; iX)X; 0)GH;0)H'2I t r
 
2B: for I=i to Sj;[I]3S91];next I
 
29: for 1-=i to U[JUIf L)UVI;V+t-3V
 
30: D+E)D~if" D)A;A3I)
 
31: i" D(ZCL];D)W
 
32: if D)Z[LJ;W+I3W
 
33: if W)=2,ZELI)D
 
34: iF D)IEX];X+I)X
 
35: if X)ti-F D(T[X-i];X-iUX
 
36: if Q>=(i-P)*RtHELJ3Y
 
37: it"Q(i-P)*R;Q*HIL]/( (-P)*R)3Y
 
38: Min(Q,Y.XG[LJ))F
 
39: iF ZEL](=T[X]JC[L]*HEL]2F
 
40: F+G)G;H4CG[L]*HEL]]H
 
411 ftml 2,ziOxl"growth stoge",f3.0," ETaff7.2", ETr ",f7.2," ETr" 7.4 

421 fmt 4, " lnETr",F?.6 
43: if L=U[V];G/H3M;ln(M))r6;wrt 70i, VCHwrt 70i.4,rb;03G;O3H
 
44: ,* FIri;for I=i to X;mln(ri,SEI])]r2
 
45: ri-r2)ri;S[I]-r2)S[Ii;if ri(=O;gto "Si"
 
46: next I 
47: "S1":0)r3;if L=X N];WIKNIr3;14+i N
 
48: iF N)=S;S]N
 
49: if"L=Pil,l];r3+P2,CT].i3r3;Tfi2T
 
SU: i-F eJ=O;gto "32"
 
Si: f'or 1=1 to S;Min(R[I]-S[I],r))r4
 
52: t[ I]+r4)SEI];r3-r4)r3;ifZ[II(=T[I R[II)SEI]: $3: neixt I 

54: "$2"2l;:5 0)R
 
5S: for I=i to X;U.L[I]DQ;l+R[I]3R~next I
 

S6: nextl I.
 
S7: fmT 3,13x,"yield=",fiO.2," log o- yield=",f9.6;wrt 70i.3,Y(KI,in(Y[KI)
 
513: nexr K
 
59: 	end
 

S1619
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USERS' INSTRUCTIONS
 

LEVEL BORDER SIMULATION PROGRAM
 

Load program, press EXECUTE, press RUN
 

1. When "border length (meters)" appears
 

a. Type the length of the border
 

b. Press CONTINUE
 

2. When "border width (meters)" appears
 

a. Type the width of the border
 

b. Press CONTINUE
 

3. When "flow rate (L/sec)" appears
 

a. Type the flow rate
 

b. Press CONTINUE
 

4. When "number of field divisions" appears
 

a. Type the # of field divisions into borders
 

b. Press CONTINUE
 

5. When "A," "B," "C"each of them appears
 

a. Enter those constants represented in this eq-


F=AT B+C 

where F is the accumulative depth infiltrated in inches
 

T is the intake opportunity time in minutes
 

b. Press CONTINUE
 

6. When "roughness coefficient" appears
 

a. Enter the roughness coefficient
 

b. Press CONTINUE
 

7. When "desired irrigation depth (cm)" appears
 

a. Enter the desired irrigation depth in cm by the end of the field
 

b. Press CONTINUE
 

8. The advance time (min), the irrigation time (hrs), the volume of water
 

applied in (cu meters) and the av. depth of infiltration by field
 

division (cm) are printed.
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ILVL 1. WIIU') I MIILA I IJUN 

0:;dim HC2(3,Yt1211,XCiQU,VUOOI,WCIODI1 

2: fri 1,I Ux ,"LLVLL IJORIJER 13MULATION" jwr t 701.1 
3: ent "tiorder lenqth (meters)",P~ent "border width (meters)",Q
 
4: en t "flow rolte (l/sec)",R 
Gs ant "numbpr of fied divisions",G 
6: fmt i,"Syslem Design Chiracteristics";wrt 701.1 
7: fmnt i~z,5x,"burderlorglh",f4.0," m",Sx,"border width",f4.0" &',Sx 
8t fn? 2,"Flaw rrte",f4.," 1/sec" 
9: wrt 701,i,P,Q~wrt 701,2,R
 

12: tin t "rousjhness coefficient",C 
13: fmt i,"Sojl Charoc-terislics*1wrt 701.1
 
14: i'mt i,Sx, "W',P7.4,Sx, "9=0,f'7.4pSx , "C=" f7. 4 
IS: fnt 2I,Sx,"roughness ,coefficient=',f5.2 
16: wrl 701.i,rll,r12,r13;wrT 701.2,0
 
M7 ent "desired irrigation: depth (cm)",r14
 
16 Eknm 1,*Desired Irrigation Depth",f7,," cm"jwrt 70i.i,r14
 
1?:ii)C;R/2fl.36)R;Q*3.2I0i)Q;r*3.2813P
 
20: lr16103r30 
2t: -fr Mli to G;(0)RC[ii ;next Ii 
22:1r14/2'.Y4)rI1R/(~r3i;D)Vt1] ;2)N;C~r32!
 
23: "At "1720 *r3i*r32)r33 Ir i*r32"r U/ C1-1r12) )r34 

2.10.b*0W,37S*rZ1l~.562S*r32",107S~r35
 
21.:r33/Cr34Fr13i4r3S))VCN1;if VINJ=P ~gio "A2"
 
26: N+t3N;r32+C~r321gto "Al" 
27i "A2":r32-(V(N]-P1/(VCNI,-YCN-11)*C~r30 
201:VJVCEN I I M; /r M r50 1((ri4-r 0) /r i ) r50 3r3? 
2?: r37+r383r32;r11*r32"r12+r13)X~iI 
30: for L~i to MjC*L~r39jr37+r3B-r39)WCLl
 
31: if WEL](0103UCL)
 
32: WELI~r32,
 
33; rti*r32^ri2+r13)XCL4ijj;nex1 L
 
341 03YCi];2)NiC+i)G
 
3'r:for L-2 to G;YCL-iJ+P/(G-i))Y1LJ;next L123L
 
36; XC113r42;XC21)r40;0)r43;VC2]2r44;02r4I
 
37: "A3":if' VINIMYL11gto "AS"
 
313:1r41+(r40+r42)/2*(r44-r43))r4J. 
37:i r403r42;r44)r43;N+i)NIXCNI)r4O;V(N3)r44
 
40: if N-M;glo "A'""
 
41: gto, I-A3
 
42: "AS": (YCL2-r43)/(r44-r43)*(r40-r42)+r423r40
 
43: YELl~ri4 
441 r41.f(r4O+r42)/2*(r44-r43)3r~li 
45 t r4l)r42;r44)r43;XENI)r40jY ,,3r44 
4(. 1 "A6: f41C(L 1-YCL-1 I ) IR ILI 103)r41 
47. if LW).,r; n "A7"1 

50: for L=2 to G;YILI/3.201)YIL-1I;RCLI*2.54)RCL-iI 
51: r16fR[L-i *r4S*'46*t0jritjnex1 L 
5,2 rt6/(R*21U.36*3b00))r30 ;G-1 )G 

A Af":Fmt 1,Sx,''idyinrce t:i"of5.II," min"fwrt 70ti,r30 
',4 In ,SI.tri of' 1rrjinton-",fS.2," tirs" 

t,*, ri 7111. 1 ,r31:3rIl/$ 0111 r t 
S6:i n? 2,5r,"volunmi of' writer npplied=",f6.2," cu. meters" 
Li'7: wrt 70i.2,rll, 

Sf3: rn? r3,5A,"nverrjqe de.ptht of' infiltration bV field dlvlsion";wrt 701.3 

60: For 1-1 to G~wrt 70i.4,I,RCIljnext I
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BORDIT IRRIGATION 

Q
 
Enter border length (1), border width (Q 
flow rate (R), - of field (Ivy iln (C) 
infiltration coni,t. krll, r12, r13) 
roughness coefficient 0 
desired irricatt'd dIoth (r)4 

]Calculate flow'chart/unit vdthll
 
I 

O-- e(i1;2-.', . r32 

AlI 

Calculate lenrth of advance
 
at sucessive tines -*V(N) 

:; 1"or adac= r81 o ] 

ClCalculate toa tim 

[Cluaetime for the 

t h 4 depth ofirriation 

Calculate X(t) depthoawater at border , e adj 

F-or1.- t o 

Calculate opportunitN[time (Wq~l.)) 

Calculate tte nfilto 

V epth at YIpn, hied hrao r 

Cca dp of, 

L Ca cu at te a. t hof 
a c l t i e l n t ' 

Later aIpplied vbo ']rk .YL 

Write advance time, time of1 
irrigatio, .. olume of water 

appIlzed, average dieof |I 

E, 7!"":: T 

qloP l VXII-Y .2; '4' 

rtt)• --I - r: 



USERS' I SiRUCTIONS 

PRECIPITiON DATA ENTRY 

I. 	 Load program and press RUN 

2. 	 When "File name of precip. data" appears 

a. 	 Enter file Iname 

b. 	 Press CONTINUE 

3. 	 When "Have you already entered data?" appears 

a. 	 Enter 0I for no or 1 for yes 

b. 	 Press (ONiT UE; if yes go to Step 7 

4. 	 When "Fay number of rdii'" appears 

a. 	 Enter the day number from beginning of year which 

rain occurred 

b. 	 Press CONTINUE 

5. 	 When "Amount of precipitation (mm)" appears 

a. 	 Enter the anount of rainfall in min 

b. 	 Press CONTINIUE 

6. 	 When "More rain days?" appears 

a. 	 Enter 0 for no or I for 	yes 

b. 	 Press CONTINUE; if yes go to Step 4 

7. 	 When "Do you w'anti a current listing?" appears 

a. 	 Enter 0 for no or I for yes 

b. 	 Press LONT I lJ[ 

8. 	 When "Are there corrections?" 

a. 	 Enter 0 for no or 1 for yes 

b. 	 Press CONTINUE; if no STOP 
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9. 	For corrections 

Enter I to correct day numbera. 	 or 2 to correct amount 

of precipitation (I value); press CONTINUE 

b. 	 Enter number I to 30 which indicates where in the array 

the 	correction 
i to he applied. (K value); press 

CONT I NUE 

c. 	 Enter the correct day number or amount of 	precipitation 

(P(I,K)); press CONTINUE 

d. 	STOP
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SSTART 

File Name of Precipitation Data?
 

Have you already entered data?
 
O=No, l=Yes
 

No
 

Day number of rain?
 
Amount of precipitation (mm)
 

More rain days?
 
YesO=No, 
 l=Yes
 

TNo
 
Do you want current listing?
 

O=No, l=Yes
 

Yes
 

List 

NoI
 

Are there corrections? 
No
 

O=No, l:Yes
 

,[ Yes 

Enter, 1 for day number or 2 for precipitation, press continue. 
Enter day number, press continue, enter precipitation, press. 
Continue. 

ND
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2: tm "W' . e Iri ' oF in:: to~i tisl jwlt 21o t1L',~ 

4; nt "F.ile nam of-scC: pecitt io 'dataP A$K 

8:
V r < tolAsWV numbe :of ran"K;n ""grKPF)FI,t 

11; "SA". enIiu "Do want aiEOr L,. Esor rni.nn;?' 

12: if 4 flH 14SW
 

II. . 7x " q 
 " 4x " rCt" w T 7 t

14 9tm j OO I ,
 

15K-Fv1 to 30 wr ?Ci, ,P i, JP2130ex 



To 	make corrections in weather data follow the format here:
 

1. 	 Enter 1 for Tmax
 

2 for TWin
 

3 for wind velocity
 

4 for Epah
 

5 for Rlnax
 

6 for thnin
 

Press: CONTINUE
 

2. 	 0 of year 

Press: CONTINUE 

3. 	Enter data correction.
 

Press: CONTINUE
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Enter .e-itiher ,(Ita file name 

Have you alre ay e r ltred da to? 

0N No, 1:Ye( 

Nfo 

Length ,o11 n dayYeoft 

Tmax, T i f f , .;i,! (.I,hmi ii f , ? , o f' Hi:i~lll, tx lli rn 

Dol tJ (-f t'. Yes 
.s-N........
ct) 'In. I Y e '; 

l~~o o cur 'n Li l?carl lc 


No r)-o o,/1)1,<1
 

No,0= (.,1 

No-


DlO You want a curr(oni i cin?Yes O=N, IYC% 

No
 

END 

1.3? 



WATER LIFTING PROGRAM*
 

This program presents an analytical method of comparing alternative
 

systems for lifting water from tertiary delivery canals to farmer's
 

fields.
 

BACKGROUND
 

AN ANALYTICAL MODEL
 

An analytical model for computing water lifting cost functions has
 

been developed to assist in evaluating alternative systems.-/ Twenty
three variables have been indentified and integrated into the model.
 

Each variable is subject to change through time as a result of economic,
 

technical or political considerations.
 

Each variable, included in the DATA INPUT FORM 
- WATER LIFTING
 

COSTS, shown on 
next page is discussed below. It is especially important
 

for 	policy makers to understand these variables since they are not
 

simply "facts". Considerable latitude exists for assigning values to
 

some of these variables depending on what assumptions one makes and
 

what national 
policies one wished to advocate. Consequently, policy
 

makers should be involved in determining the values assigned to each
 

variable.
 

Hassan Wahby, Gene Quenemoen and Mohamed Helal; "A Procedure for
 
evaluating the Cost of Lifting Water for Irrigation in Egypt" 
- EWUP-

Staff Paper #23 June 1980.
 

l/ 	This model is an adaptation of previous EWUP work reported in
McConnen, R. J., Mohamed Helal, Ahmed Bayoumi, Gamal Ayad, James
Loftis, and '.1. E. Quenemoen "Calculation of Machinery Costs for
Egyptian Conditions", Staff Paper #8, Egypt Water Use and Management,

Cairo, December 1979
 

133
 



DATA 1NPT I'RnU- VATR3I.irriN (:OS'I'S 

Data prepared by Date 
Tape 
 Track 
 Vi
Ple
 

A$ ( 
I. Name of machine....................................(19) 
 .

'2. Make . .
 (19).
1
 

4. Sie..... .........................................
 (9) 2. 

5. Power source (DIES, ELEC. ANIM.) .......................... S.
 
6. 
Date (day, month, year) DDMMYY ...................... (12) 
 6.
 

A
 
I. Present replacement price in Egypt, LE .............. (12) 1.
 
2. Wqearout life, hours ................................ (12)
 
3. Expected average repair cost, 
 L-/hour ................ (12) 3.
 
4. Fuel consumption, liters/hour 
......................... 
(12) 4.
 
5. Fuel cost, LE/liter ...............................(12) 
 5. 
6. Oil cost, LE/IOU hours .............................
(12) 6.
 
7. Grease cost, LE/lOO hours ............................ (12) 
 7.
 
8. Electric energy required, kilowatt hours Y/ ........(12) 3.
 
9. Electricity cost, LE/kilowatt hour 
................... (12) 
 9.
 

IO. Salvage value at end of wearout life, 
 LE .............(12) I0.

11. Taxes, license, permits, rent, etc., 
 LE/ycar ......... (12) 11.
12. Interest rate, percent .............................. (12) 
12.
 
13. Operator or labor cost, LE/hour 
......................(12) 13.
 
14. 
 Discharge of pump, cubic meters/hour ..................(12) 
 14.
 
15. 
 Animal energy cost, LE/hour .......................... (12) 
 15.

16. Overall efficiency, decimal from .01 
to 1.0 .......... (12) 1(1.

17. Engine efficiency, decimal 
from .01 to 1.0 ............ (12) 17.
 

...................................
18. Static head, meters 
 (12) 1M.
 
19. Dynamic head, 
meters . ............................. 
(12) 19.
 
20' Water duty per year, cubic meters/feddan .............(12) 20.
 
21. Maximum time system will 
run per day, hours ..........(12) 21.
22. 
 Minimum irrigation interval, days ................... (12) 
22.
 

, 
 23. Maximum water required per irrigation, cu. meters/fed.(12) 23.
 

I/ Maximum characters allowed.
 

2/ Kilowatt hours Discharge in m3/hr x Dynamic head in m.362 x Overall E'f iciency x Eingine It'ficiency 
3/ Static head 
is defined as the distance between the water 
level in the delivery


canal 
or pump station well and the water level required in field distribution
 
ditch.
 

4/ 
Dynamic head is defined as the difference between the water level 
in tie
delivery canal 
or pump station well at the point of suction and the discharge

point of the pump plus losses.
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Users of the moe]l may make adapcatiois to other speci ications 

which they consider important. For example, the model does not 

explicitly cosrider field irrigation eff iciency and design of field
 

ditches. It might h)-argu&d that lirgoqr flow rites, pos',iile with 

electric and diunel pumps, result in higher 
field irri gaLi on efficiency 

and require less laid far field ditchnes and hunds. This could he accounted
 

for by adjus Ling water application variables, items 20 and 23 h,,ow 

and also making a ,'enrtal charge in item 11 for land devoted to ditches 

and bunds. 

•Components of the Model 

......-sen-ep.. .. inc n t-cost_ [gyp t . This is a relatively sensitive
 

variable, especially if high interest rates 
are used. The "cost' 

of a water lifting system depends on equipment quality, customs taxes, 

government; nobi ie; dno related infra;tructure. 1I thseCaSe of dO 

electric po., rope Lin s ould thed sy, initiol cost include m.rar sformiers 

and tinn':.ri ns-i on linrq? Then qu0 0ti should be) corsidered before 

assigrinq capitiI costs to the analytical model.
 

2. Wearaw, life is;di fficult t d terniine but no highly sensitive 

in the total ,,nualyqig;. It is rW ate ! t main!tenanice or repair costs 

and irnit ial quditivf thro ui pmorlVno! in the qynLein. 

3. t-octe.101 0' erWdnole en ton ofp'aelair . reta ir 

costs showi 0'V npd. Redin~'i of exin ill] /jr5 prnAMP LOiihy bent 

basis for niinq tis sinmtIiar. Tra iring program's for mo, kine operators 

(:an help to ,ii 0,'> : inin:. nOcel ropi ir (Io , 

/I. F , l ii i ,I ., n ified Ib 10t I ,r lUI . . rer oI inIernal 

c.omi iOior mu5 i F Ifol n gh 0; r a hoelpful ill df, l l in inqri 

fuel consumpt ion under f-ield (:ondi ti on. 

1 T)1 
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j. r-uiL su~L is oi-Len ,tleccted by government subsidies. For example, 

diesel fuel presently costs Egyptian farmers L.E. 0.03 per liter while 

the international 
price or diesel 
fuel is at least L.[. 0.14 per liter.'' 
Policy r qibr,may wish to use projected future energy prices in evaluating 

alternative sygstems. 

6. Oil cost varies for different types of internal combustion engines. 

Follow manufacturer's recommendations. Use of adequate, clean lubrication 

minimize; repair and maintenance costs. 

7. Crease cost is usually a minor item, but also related to repair 

and mainter , nc cost dnd wearout life. 

8. [1epcr Q n_ requ ired to operate a wa te' 1ifti ng sys tem is 

related to the condition of the equipment. It,should he consistent with 

the other parameter of the s, stem Che equation shown as footnote 2 on 

the data input forml, AiTpendix C is used to determine electrical energy 

requ irri . 

9. [Eleicc icity s.t. In Egypt electricity is produced and distrihuLed 
by the goverrment. The price charged to farmers does not necessarily 

reflect the cost of producing and diistributing electricity. Currently, 

small cnnlcmers are charged L.E. 0.015 per kilowatt hour. One report 

from 1977 i udi twes the cost of producing and di.;tributing new power in 

Egypt w-it h PeSrwl• wm ftueliI is 0 93P i1 a .L l o wr' .I " L . . 0[. . .. . l rr/' r i l o w,,; hour. In creas es 

in the i ternaional Iprice for pet .nleum 0ince 19// have undoubtedly made 

therMal generat ion of electricity more expensive. 

1/ For a discussion of the difference between financial and economiccosts see Pacific Consultants, "New Lands Productivity in Egypt--Technical anrd [conoiic [asi hi1y, AID Contract No. AID/NE-C-1645,
Project No. ?63-004?, January 1980, pp. 17-18. 
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The appropriate price to charqe for elecEricit, to li-t water is 

debatable. Some argue that Jaytime use Of electricitLy will help to 

obtain the optimum use of Rural Elec triflication . ." in
 
Egypt!' As case
in the of diesel fuel policy makers will perhaps wish 

to make long run Irice projections. 

10. Salyaev; ]uc1 is included wriable the modelas a in to handle the 

wearout 1 iff ,:i Krence in sys tem components. For example, a motor,
 

may wearout in 10,000 hours while the pump may have life of
a ?0),000
 

hours. In this rau th,: value of 
the pump at the end of 10,00) hours can 

be conside red as w-a1ge value for the total system. Un it costs for
 

long-liFe w; ter lifting systems 
 are not likely to be highly sensitive to 

altern ii '-e salvag9e values, 

11. ACnennu.l - ,Terits se, , land rent, et5. inclu es al the
 

possible fixed charges 
 that may be imposed or otherwise required for
 
owning a sysgl. in the case of sakias 
 a convenient method of charging
 

for the land occupied by the sakia 
 is to use the annual market rate of
 

land rent for the specified area.
 

12. Interest rate. CapitLa] usuaily has alternative uses. The 

opportuni ty interest cot of investing in a water lifting system is 

the ra te of coturn capital wOul d earn in its next best. alterrna tive. 

1/ Techni, il i conomic FeusihiliLy of Elec trifying Krtiary Pump irlgMeans in Lidd! i d IUpper Egypt,
andi 

Ministrv of Irroiq O iC,Mechaniral 
C lmtint.I 1w ms Loui; Bore InternaLioro , Or., 1977, 

see paq 10-m',- A WOie ( iN nW tni., n. p. 18 
2/ Nas -r, Abdo! i Ma,ry, "w ih i ; n dy of il, tri ditm l ofIrrlqoI i(nu :1JM ,= 'ii ij , Or ,A, PumpsiI I .h.I H d i p I i; , In 

Meoutft fit o n ' nIi! Int Fn ie i nq h Bui let. , Vo I . Part 1Menoufi, lhi . , iy, K,,iiI or i 'i-rinq arid echntoloqY1..

Shebi n F1- om, i9/m, d, 17.
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Although qninwehat bubecLive, this principle can serve policy makers as 
a guide in assigning a copita] charge to inovestmnent alternatives. If the 
capital is available as a loan and other alternatives are not to be
 
considered, 
 then use the interest rate according to the terms of the 
loan. If, rn other hand, finoancing is to he provided nut oF limited 

funds than. could also be used for other purposes, it is important to use 
an interest whichrate reflects the estimated return From the alternative
 

purposes. lnis theis concept of "opportunity cos. 

13. Operar, c Allr- 1 .Thor. water lifting systemns require some 
labor. In the 
case of a sakia a laborer is required to drive the animal. 

In the case of diesel or electric pumps, labor is required for pump 
attendants, to keep pipes clean and at.tend other details necessiry for 
efficient operation. If 
a highly trained technician serve only one
 

lifting system the 
 hourly cost will be relatively high. If he can
 

serve more than one qystem and/or perform other 
lbor while operatirng
 

the systen, thne cost will 
 he appropriately reduced. 
 There is a
 

relationship between 
 labor :oQ and 
other variables such as repairs and
 

wearout life. 
 Well paid, highly trained labor may tend 
to offset some
 

other costs.
 

14. Discha'9.e ilpnjpp.ofthe 
 An important assumption regarding the
 

discharge of sakiO and pimps is that the del ivery canal nmaius t intai 
a uniform water level at the pump ing statinon. ata ,howinq the discharge 

of sakias often rflectq the effects of a fluctua ting head. loriversely, 

the discharge assigrnid to electric and diesel pumps may reflct the 
Imarufacturer's specificat.ions at constant head. 
 The delivery canal 

must he anr in tegral prt of any lifting system. In order for any system 

to operate efficiently arid at capacity it must have an adequate supply 
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of water at the poin t of suction, preferable of a uniform head, 

15. Animal pow.;er Cost is one of the most difficult variables to 

measure. It is co, ormknowled~je tha t farmers ol lsion t ((lO[,.dll animar 

for transportari s;ince field access roads are vOI',,- MiNtei. -ihey also 

keep arrima]1 for tie produLtion of meat, milk, fuel, fert iiizers arid 

as a store of weailth or capital. However, the measurement of these 

factors is often quit:e illusive. 

If one assumliii, kept primuarily for power and allanimals are 
 animal
 

production costs Ara assigoed the cost
to power, then is relatively
 

high. On the other hand if one assumes animals are kept more for the
 

other uses and assigns only the marginal costs to power, then the cost
 

is relatively small. In some cases where 
the work on a sakia is very
 

light and spread among many animals it may be trivial. Some farmers
 

believe a small omount 
 of work only fulfills normal exercise for the
 

animal and Ces in)t
nioL .
 

There is also an assuripLion iiiade by some that if the work 

requirement for animals were eliminated they would be replaced by
 

animals ;pecializod in meat arid milk production. 
 This could increase 

Ieat andj I r odu ion froi a givon feel ho se, but may requi re a 

substaritia] tra ii nj prJgrdmi to initroduce new breeds, new feeding 

7
technol og ie,, ntii,, ,eaerki ig sys t:ruS , etc. 

Another poss lb iii ty is that reduci rig the work requi remen t for 

animals will pirmit, reduction of lives tock numbers and production of 

human food on lii forrmleri'/ used to prource animal feed. Whether this 

wouldl happen i, a ,oi,of cour5,, doa ,1,l,. 

Since there are only l mii ted mlir icji dal, reqardinqn ,hosv issues 

it is natural that wide variations exist in esLimates of ,riimal power 
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costs. EWIJP is engaged in further study of this issue. Literature
 

reviews are in progress and reserach is planned to compare areas of 

gravity irrigation (where animals are not used for lifting water) with 

areas that are depyndent on animal 
driven sakias for irrigation.
 

16. Overall (],if iicia.y refers to the pumrip and the drive (system of 

coupling between 
the onjine and pump). Pump effliciency is npecified by 

m10st pim auidnw.i rc.,but may he adjusted COwniwar( to reflect
 

efficionCy u;der 
av''cr'Jle field conditions. Staudd rd u eeringjien 


rcf-r'ence, Suglen;t Pfficienries for direct drive, rigpht angle drive, 

vee belts, Flat belits, etcr. The overall efficiency is the product of 

the pump efficienocy and the drive efficiency.
 

17. Engine efficiency 
is usudlly specifid by the manufacturer for
 

electric and diesel enqines. 
 It may be adius ted downward to properly
 

reflect average field conditions. 
 In the case of sakias, efficiencies 

can be cal i bra t d to electric pumps where efficiencies aid di scharge 

rates are known. Ihis is shown in Appendix [. 

18. St[atic head 1 ; dof, rnd, for purpo.es of this model , as the distance 

between the water level in the canal or pump station well aid the water 

level in the field di strihution ditch. 

19. The dynmic head in udes
.
 the static head plus pumping systen
 

losses.
 

20. The wayoleduty_ er year is the amount of water that must be 
lifted
 

from a delivery canal to 
 a field given a particular crop rotation. 
 Of
 

course, it can [he adju irJ for p.ci fi ed locations , crop(ij iPiences, 

and crop yields diurirnq a given 
year. It should include waiLi' needed 

for evapoLtranspi rcqtuiremmLi
t polur, leachi rip tinder' gi yeccondi tions 

of field irriga tion efficiency.
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21. Maxiltlu.te te systgeiI il_ri 101 day should ref I ect the 

realities of farm and village cul tural patterns. Longer period of 

operation per day will reduce unit costs of lifting water and will 

in(:reag;e Haximu1m111i a'ea to he served, hut the system will not operate as 

planred uila,, it in coimpa t il le with Valu es of Tiflar s . Itie government, 

of course, may use vir mi0ethods of coercion or rward systemls to get 

faruier's to co Y ;'i th al terna tive work'irg day 1li(j h-. 

22, W iiK rf.liatioh Inlte-rva-l. This variable, expressed in days, 

"effects tue size K7 tihe area to be served by the system. 

If during the peak irrigation season, the system operates at the 

capacity consistent with its discharge rate, water requirement and time 

parameters, a certain number of days .ill he required to cover a lpecified 

area. The first airea irrigated will then have gone without wat;er for 

that number of (lays . This is the coricep t of "mlinimumn irrigaLion interval" 

If the rimtllbrr (of dlays in the inuterval1 is lowered then the area served by 

the system: will he reduced accordingly by the program. Unider water 

rotation turns- ("off'" and "on" periods) the milnliimum interval hould he 

the saime dn tue days in the "on" period if it is W(JS ired that the 

system have ca pacity to irrigaL.e all the land served with a "maximlrurn 

irrigation' durinj one "on" period. 

The cropp'inj pattern arid the consumptive use of specified crops 

during the peak irr igation period also influences the value which should 

be placed o thi'; y,,riainle. For example, aal low rooted crops require 

freqent, but I 1ijht irriaLtions, eopcria ily during ,July and Auust. 

23. MAtXirMul . a pe i rr i gi tior. TIlis vori hl n' alsu i s partther.'uired n 

of the egna Lion for 'etting the linmit on the are to e nervedl b.y the 

systemrr. It is related to "lminirmrm time between irri gations" in that 
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shallow rooted crops may require less water per irrigation but more 

frequent irrigations. It is also dependent on water application
 

efficiency.
 

SEqations Utilized. in the Model
 

Before turning to an illustration of the analytical model 
some
 

readers may wish to examine the equations used in the model. They are
 

shown here.
 

EQUATIONS FORWAELLIFTING COS RA"
 

I. K - Hrs. PER FEDDAN PER YEAR - Water Duty Per Year 
Discharge of Pump 

[Present Replacement Price in Egypt + Salvane Value2. Ani al Fixed Costs = 2 [interest Rate + Taxes, etc. 

Present Replacement Price in Egypt - Salvage Value3. Depreciation =[ ! WearoutWeru Life" XI] [No. of feddans] 

4. Repairs [Expected Average Repair Cost] [K] [No. of Feddans]
 

5. Tnergy Cost ifDiesel = [Fuel Consumption] [Fuel Cost] [K] [No. of Feddans] 

6. Elergy Cost if Electric = [Electric Energy Required [Electric Energy Cost] [K] [No. of Feddans]
 

7. Etiergy Cost ifAnimal [Animal Cost] [K] [No. of Feddans] 
8. Grease and Oi[Oil Cost per 100 hours + Grease Cost per 100 hours1 [K] [No. of Feddans]

ease and.Oi][N
 

0. Operator Cost [Operator or Labor Cost] [K] [No. of Feddans]
 

10. Total Annual Cost = Annual Fixed Cost + Depreciation + Repairs + Energy Cost + Greise and Oil + Operator Cost 
if" Total Annual Cost 
11. Annual Cost Per Feddan Tota Annua st
 

No.s7haeo ns Pm 
12. Output Horsepower Hours [Discharge of Pump x Static Head] [K] 
[No. of Feddans] (Work Accomplished)
 

270
 
Total Annual Cost
 

13. Cost per HP Hour Output iPHours 

14 Max System Capacity Irriation Interval x Max. Time perLayx Dischargef Pump 
Max. Water Required per Irrigaton


15. Brake llorsepower Required at Max. System Capcity DischargeOvralToff ure P)_namic Headad-"c Pum. x 

15. 7o Ovea lU Viciency
 
16. Total Time Required = [Max. System Capacity] [K] 

17, Total Energy Required at Max, System Capacity Brake liPReq. at Max. System Capacity x Total Time Required
 

See DATA INPUT FORM - WATER LIFTING COSTS on page 6 for unit specifications.
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l OF"ActiIIh 
MAKE 
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ODL L 

DIES 

CATAPILLAR 
6 0 91Z[ 6

, 
lip 

" 

VAPESEIt RPLi-CMFNI COIN N EGYPT. LC4WAR UUT LIfE 114 0104,R,10000 
LXPEC0IV AVERALE OLPAlR COST LE /H0010
FUEL CUtJN5UePT'Cno LITERL rLR HU1
fULEL CO;i,! LE/LITER 

CR EASE( CU il LL /10-1 taOURS 
5tALVAGE VALUE %T EYD 01 WEAR OJ LIFECLE. 
ANNUAL TAXES ,LI CC1. .Pf[AIIRl ENT SC 'IC. 
IMN21ICOST RATU,PLOCEN1 
OPOAfIOR COSI LElhr 
0t0l IER FLO0AN PO YEAR 
D0SLIAR(A.0 PUMPut 1. mI,/hrErr ICIONC 111,.Pupip 

ElIFIClUncOy OIO/tOR
SIAIIC HELAD 4tME1I0.K3) 
D100AT1C HEAD II ICISI 
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Mitt. t00L I0.I0LE0f214M0R AtJji,dy%
MAX. WAIER REQUIRED P[ER IRRG,cibtc nI/fd 
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1.6t)40, 7 

0 600 

300.000 
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6.000 0 
0.794 
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300.000 

47 

0,700 
1000 
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6f00.11011 
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425,000 
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COSt 401L COST 
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M12.0S15200 CAPACITY . 50.024 FCED,/YrAR
P0 

- I 
K AEf4UIHoL'AT MAX 6.455 [IRAXC 1I1R5POU

I0020L 01ME Al JUl00+I0 " 112.000 Ofrt/Y[ARIAt EN.0,kG k00. At MAX * 744',,77611P lrt'ITEAR t!,47,0090 KW4iI./yLAk 

TOTAL OINUAL 
COSt 

44-436 
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0a. 301' 
11110,L44 
030.100 
154,.& 
176.052 

22.19904 

352.40 
460,229 

570.0u9 
600.579 
790.259 
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1009.619 
1119.290 
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1330.61 
2440,330 
2. 0 1 

0667,690 
2777.370 

11907 00. 
1996.7,7 
2106.417 
2226,097 
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ANNUAL OUTPI 
COST/fd liP Hr%, 
44,436 14.072 
33.166 49.744 
!9.436 74.6& 

6',b6t 
26.4.6 24,360 
25.686 149.232 
25.150 074.004 
25790024.7410 17.0.76 
24.46(A .2040 
.24.206 240. 720 
23.436 373,000 
23.061 497.440 
2,U1b 6 2.000 
2 606 746.12V9 
22.57 070.519 

22.49 V94.2079 
22.436 129 39 
22.36 I741 .,/9 
22.345 1367,959 
22,311 2492,319
22.202 026.679 
2-20257 1741.0.9 

22.236 2065,399 
22.217 .100,U'79 

22.201 2114.219 
22.206 22311,47" 
22. 173 2362,113 
2260 240.210 
? 61 27vm 

COST 
HP 1010IR 
1.7816 
1..143 
1,:1035 
19401021IUU 

b.0629 
10327 
0.02 
0,950 
0.9025 

0.9724 
0.9473 
0.927 

0.911 
0.911 
0,9p07 

0.9046 
0.902 
09 I0 

0.09t04 
0.8770 
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0.0949 

0.0940 
0.940 
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143
 



--

2-00 

T 
FIGURE( ) WATER LIFTING COST 

I 
CATAPILLAR (MAX. 50. 82 PEDDANS) 

i 

0 

Lo 

ZI 

0. 

0.50j 

0. 00  1 

-4(Vj min 
co) 

F EDDANS
 



USERS' INSTRUCTiONS
 

WATER LIFTINGCOST
 

1. Set the calculator on, the printer and the plotter 

2. Install the tape cdrkride :3 

3. a. Type trk -, 1df 

b. Press EXECUTE 

4. Press RUN 

5. When New 1, olddat data 2" appear 

ei ther 

a. Type 1 for new data 

b. Press CONTINUE 

or 

a. Type 2 for old date 

b. Press CONTINUE
 

6. When "TRACK : and "FILE :" appear respectively 

a. Type the track , and the file , for storing data 

b. Press CONTINUE 

7. For old data go to Step 12 

8. When each of the following statements appears enter the answer then 

press CONTINIJE respectively 

"DATA PREPAREJ BY" 

"name of r/c"
 

''make''
 

"'model''
 

" size" 

9. When "POWER SOURCE ANIM. DIES. ELEC" appears 

either 
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a. Type ANIJ, for animal power source
 

b. Press CONTINUE
 

or
 

a. Type DIES. for diesel power source
 

b. Press CONTINUE
 

or
 

a. Type ELEC. for electric power source
 

b. Press CONTINUE 

10. When "data preparing date DDM,,YY" appears
 

a. Enter the date of preparing the data in the form of DDMMYY
 

b. Press CONTINUE 

11. When each of the following statement display enter 
its value if
 

exist then press CONTINUE or press CONTINUE direct if its value is
 

zero.
 

"Present replacement price in EGYPT"
 

"Wearout life, hours"
 

"Expected av. repir cot, LE/hr."
 

"Fuel cnsumlption liter/hour''
 

"Fuel cot, LE/liter"
 

"Oil cost, [7/100 hours''
 

"Grease cost , LEi100 hours"
 

"Electric energy required, kw hr."
 

"Electricity cost, L_/kw Hr."
 

"Salvage value at end of life:LE"
 

"Annual taxes, license and permlits:LE" Taxes, license, permits, rent,
 

LE/yr.
 

"Interest rate, percent"
 

"Operator or Labor cost, LE/hr."
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"Discharge of pump, cubic m/hr." 

"Animal energy cost, LE/hr" 

"Overall efficiency, .01 to 1.O" 

"Engine efficiency, .01 to 1.0" 

"Static head, meters"' 

"Dynamic head meters" 

"Water duty per year, cubic m/feddan" 

"Maximum hours/day'' 

"MinimuH irricaLtionq interval, (lays'' 

"Maximum Water required/irrig. cub. m/ fed 

12. When "data correct yes y, no n" appear 

either 

a. Type n to make corrections 

b. Press CONTINUE 

or 

a. Type y for no corrections 

b. Press CONTINUE 

c. Uo to Step ; 14 

13. When "Make" appear 

either 

a. Type correction 

b. Press EXECUTE 

c. Go to Step #13 

or 

Press CONTINJE for no more corrections; go to Step #14 
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14. 	 When "MORE COPIES 1 yes" appear
 

either
 

a. 	Type 1 for another list
 

b. 	Press CONTINUE
 

c. Copy is printed
 

or
 

a. 	Type 0 for no more list
 

b. 	Press CONTINUE
 

15. 	 The new data is stored 

16. 	 New data is stored for old data that is changed when "changes 

recorded, ,es 1" 

a. 	 Type 1 for changes to be stored 

b. 	 Press CONITINIUE 

or 

a. 	Type 0 to continue without storing changes 

b. 	 Press CONTINIUE 

17. 	 When "USED PLOT yes y, no n" appear 

ei ther 

a. 	 Type y for using the plotter 

b. Press CONFINUJ
 

or
 

a. 	 Type n for no plot 

b. 	 Stop 

GAPH
18. 	 When AJOTHER ftl SUPERIMPOSED 5 YES" appear 

either 

a. 	 ripe 5 to make a graph on other graph 

b. 	 Press CONTINUE 
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c. When "line -" appears, type the line , press COTINAL, then go 

to Step 26 

or 

Press CONT[NU[
 

19. hen "X AXMS FR(M" appear 

a. Enter the min. value in the x axis
 

b. Press C';UNT E
 

20. When "TO" appea r 

a. t the ax. value in the x axis 

"
 b. Pre> . ( iINUF
 

21. When T10 ippuar
 

a. Inter the increment value in x axis to put mark along x axis
 

b. Pr .MA I iNUE 

22. When "STEP" appear
 

a. Eite'r the of steps to write the value of x along x aM;,
 

b. Pre,:, , ', N 'i,GiI 

. When "Y iH Fert" aippear 

a. Einter the x value at where x axis cross y axis
 

b. Pre',> T INIUE
 

',w,
24. Do the Ifr y axis as that of x axis when each cf these 

vt-,aen( t,, ,Io ,r ( o1mSep a 19-23) 

"TO" 

"TIC''
 

"STEP"
 

X ilt;erctpt'' 
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Z'b. When "','WI1THOUT AXES I yes" appear 

ei ther 

0,. Type 1 to have a graph without axis 

b. Press CONTINUE 

or 

26. 

Press CONTINUE 

The plotter must he on at this step and 

the end of the graph go to Step 1 17 

a graph is done, after 
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1;ii I i , A coj,Aar 7,2oiFr 1011 

dim
U± STi :1 1,1: 1,2[)10111.y(11too I 100] ,X(5 00],Z~i001 ,SC100],Priuo] ,IEi00]
2rJ: J "WAIER _IFTING COST" wait 1500 
3: ent "OLW DAtA 1, OLD DATA 2",b
 
4: .ini "1RA1' ".M;ent "FILE t",N 
5: if dNil ,AI],A$,F I 
6: if lz=2;gto "PRINt" 
7: nt "DATA PREPARED iiY",A$[7] 
U: eLnt "an.O" of im/c",A$CI ]
 
V ehlt "mke ",A ]
 
1o: .'nt "mrdeI",A&Iil
 
it: pnt "size",A'141
 

1.: er,l 'POWER SOURCE ANIM, DIES. ELEC.",A$(S]
13: oit "Datn preparin, date DDMMYY",A$CSI 
14: eini "pr.'lt replace eni price in EGYPT",ACI] 
11: eat "W1,''ruut life, hours",AI21
tO: 'nt "Expecr,'d aiv. repair coslsLE/hr",AC3]
17: "n "Fuel cronsump tion, liter/hr" A[4]
II: oni "Fue] cost .E/Litier",A S]

1': 'ni "oil coqt, L /llO hnours",A[6]

20: ,,! "grease cost, LE/iOO hcurs",AC7]
 
'I: onIt "e'lecric ene'rqy required, Kw Hr",A[ 0]

20: en! "electricity cost, LE/Kw Hr",A[9]
23: oit "alIuae 
 value at end of life:LE",ACiU]
 
24: ,nr "lnxesLicenselpermti,renrLE/yr"A[iI] 
25: ,nt 
 "intre'st rate, perc,_n",ArL2]

j2: cIi "Uperatuir or Labor cost, LE/huur",A[13]

27: eat "Discharqe of pump, rubic m./hr">AI4 
.10: erit "AnunaL o'rcry cosl/hr. ER. "AC15]
2: ent "Uverall 'fficiency, Otto 1.0",A[6 
30: en "Engine efficiency '01 to 1.0",ACI7]
 
31: ent "Stic lead,nmters",A110]

3.?: en "Dyna ic heard, meters",AC 91
 
3.: ouht "WLr'r duly/y ar, Cubic 
m./fedlnn",A(20]
 
3'; ,ii "M ximu , hours/day",AC21C 
,5: .'iii "SirMii m ir'riqation iterual] day",A[ ]22

3ht: ent "ltax. 
 WL ler Req./ir'riq. utb.m/f'ed",AE231 
37: IMI 
311: CI*I) 

37: if i-l ";ift;i)FIt);.np 
4ll. V It-I : if FI - I (I0;FC I-t] I )FCI I; jMp -2
 
.Vi: i i"-il C1-i *)F1l);lif FC(1OO;jMp -3
 
40: ii i=1;-12)FCI*1]
 
43: "F'ICNT": 
44: A201/AC 141)A241J;OR
 
4%: Al 12] (AC i1-A10] /200)R
 
46.: fl*1 I ])A131)
 
47: 14161A[)A27) 
'IN: 
if' 6A%1%='FILE - ";AC'9]ACfI )A[27] 
49: 1i ASK1 I-ArMIS .";A I1] [27] 

: ,i P141P? ! (', ]l )))AA4'9
'it: A Q;41(,X,( -nmi1U1)IAI['l)AI,4H)
 

'i3: 0 131] IN411A'iC,'(,l 

'4 : I 12411AI2111 
0,: iml 3,/,/ -wrt ;'u1 ..3 

wI : - i o
 

'-- I,, , ,I ,,"l,~ dl I t WAIER LIFTING COS ";wrt 7111.0 

hi: i A1 tJ:;mi 5,J-lx,"not icludihng cost of machile operalor";wrl 701.5Li.?: Em] 7,%x,'l TA PU IPARED "Y",c2o;wrt 701.7,A$17]
Li.: fml "7,5'>.")ip' .3 ; Track",f'2.0j" ; File",f3.0n wrt 701.7,MN 
64: frt 3,/;wrr 701,3 
6S: frt 7,"NAME OF MACHIIE",Sx,c20-wrt 701.7,ASiI 
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fm/I I V, 'N/HI tx QUIE'I L'.IIri17, , 'SI 17" ,ci10;wr t 7/01. 7,A1 12] I 1f'.3,A~r41

UI , "PI,11 ki ',III EL , ', , c 10I; wi t 70 1.,7, AS I S 

/h1 In I ', ''hI ", I'x,LL
 
71; wr 7/111.,1161I~
 

72: 
FmI 7,,,(LSI1NI RLj'LACEMNI1 COST IN LIV(I'I, LE" ,Ux ,fI0. 3IwrI 701 .7,AE(U

7,"UIm imi LIFI-73: rm~t A IN fIIJIR",23x,fIU.3;wrt 701 *7,A[21

74: I'mT 7,"L'XI 211 ..VFRAG1L RI('AfR COST LF /HUI(R ',5x,f'1O 3;wrt 701 .7,AI1] 

7:tmt 7,0ILL L.'NSUMPI1I [IN 1.ITERS PERl HJlOI ,13x,r'1u. 3jwrt 701. 7,AI 4]
77: JmI ;"FUE~fL LO1S1 IF/LI ElI ,3 l'0 701 *7,AEI
7U1: I','r V,'U CO1ST(0Lll' 1(10 HOURS< ' ,2Ux ,fiO. 3;wrt 701.*7,A[1]
77: fri 7,"GPLoSF COS! LET /IOU H(OURS ",17o , iO, 3;wrt 701. 7,AE7]
O(1: it AIu] H(( jmP 3 

7K'ILLIIN IL wr
HiI Imi I'iR EPIIRLI) KIw hour ",10.,I 10.3: r 1 701 *7,AEI
02: [ni 7' 'LIFCRIuClrr [Tr51 LET /Kw~hotr'",17x,FIO,3;w-t '01 7,A[71HK: mt17, /,IAG V)'I; ArFI(ND) OFALUE WEIAR O1UT1 [-FLLL ",S',fI'0.3; wr't 701.7, AHO1004: 
IriI7"ANNUL, TAXIT,LILFNSE,P'FIMII ,RENT,,ttc .:LE",Si,FiO,3;wrv 
701.7 ,A11]
00. it 7,, 1111 [L! RAIE,P'CLI '', 2 2 
x,f'10.3,2x,''%';wr 71)1.7,1i2lUK. if Al 131111;V(mI 7, 'OPITAIUR COST LE/hr ' ,Ato,rI't.3;wrt 701.7,A113]

07: im / (Ir'z('EN I LDlAN PER YLAR",22 ,f1U, 3;wrt1 7(11 7,A124]

(311 Fmt 7 DI';LII.NI;F OF I'IMP,cubic Mt./hr",1'3,f10.3;wrt 70i.7,AE14]

U'/ Lf AS[%I lAN[M."; JMp 2
 
911. fi', 7 ,"AUiMAL POWERN CLS LE/hr",22x,('I0..'wrt 71)1.7,A~iS]

III1I AiKnIHi ('MI 
 "FFFIcINcy Or ('(JP'',27x,fIO.3;wrt 70i,A116J

P. fMt [EFI1:1(JY OF DR IYI",25x,FU 
.3 wr"t 701, All?]


'/3 I , "ITATIC HE((ADlIMEVRIT) ,2Sx fill.3; wrt 701 ,AI111
 
V94: 'Mf 'I)Ytli IC ((Foi '((V11 P1)'',24o ,f'1O.3 wrI" 701 ,A019]

'9% 1 mI 7, "U/dKe 1.11 P'(ERYITAR 
cuhic mt/rGI", 14x,FIU.3;wr't 701 .7,AE203

?Q~ FmI 7, "MAX. I lME 
SYSTEM WILL RUN PF- DAY,hourq"',(x,Fi0 ..3wrt 701,.7,A[21]
TY/: fm 7, "NIN. TIME 1'FKIWEIT 1RRIITAllON,duIH",Iax,FiIO,3;wrI 701,7,A[221'YU: Mitir "MAK. WATER REWIRLO PLR1 IRRIG .,c ubic mt.'fdl',3x,f711 .wr't 701 ,AE23] 

Il"I D "DOK0,i, 'rro., t von' y no it ,U ir U lw'nq dsp "MAKI." ;stp

Ii NN o " t JIIH I (III I F 1 1 ye'-
 '' , ; I F r i IqIo 43
 
1 01 it V P' I; ItI ','':,r1Ir 'CIANECI R,1IJNI)1 , yes~ 1',R ;if R11; jmp 2
111.1 IF P lIrk :l;rew;rrPU NT EI]A.F 
imI, I P 1 trI, (l:('w 

I W/I : on I 1'F1 [ I n.II veq y , n '! 'F" 51 if 5S " " 

1too: IF 5 (1'Jt 1
 

III: .n "XI AXIII I IUM" ,r,'I "l",r2,"TIL ,r I "LIE"",r4, 'Yintiercepn",rs

IQ.: ew " i'AXI FO"r'o, 1" ,,7,"'1
'Y I11 IC" ,r1, "LII" ,r9, 'Xintercepn ",r01 1.': ,'ri "WITHOIUT AXlES I y.'.-" 7;if' > Irlto 124 

I . Ir': , r ,rp ,r
 
I1.
 

I IV: .i ; I n pI 1 

III:pit ,1 01171; 0 FURE( ) W'ATER LiFiTNc' COST ",A%171 

I mI t r I It'I In r1 II1111 SI U I . 

1,']: pit %,(''P' I) 0 1 r7-r'1.i)r'n;p]t .'3(r1-r'2) ,r7-(r11-suro;obl ';,ASCII 
Id"9: III, M X , 1 0 I L IA S '
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233: 11' 1; LI' F I ) F 101)]pen gto 109
1.,4 ; If t i I I ,it i 

131,: JMp -2
 
J 31, "1I )' 
137: wrt 701.3 
1 3U: I'm t , I 14; .rt 761,
 
13'/ w 1, /01 , "I El)). ANNUAL DUPREU IA. 
 REPA IR5 ENERGY
14D: wib 701, " IRA;lE OPERAI OR TOTAL ANNUAL ANNUAL
 
1,11 wI1, 701 , (ILIIIPT COST
 

142: wt) 7)11 !.3,10
 
t.13: w t 70 , F IXEI) CoII 
144: w1i1 /01 "f01 I . IL COST COST
 
111,: w tO 71i)1, COST/fd HP Hrs. HP HOUR"
 
141,: wth 701,13,10
 
1*17: 	 O3)
 
413 1 1 F P I ;1) 150)3
*1 J II ([ jto 


14Y: A .) Ik r II (A[ 4fIJ+At ;'I)*A) >,0I*A[491 +A12 j) "A[ 45I
 
V_1,:0 A ', IiFI I) 171I; A) 111IF I A) 2IiI
1 ',1 A[,;lI F Il I)A[471/;6*[5111171 ])11 42] 

1-,: A1 'P IFI] A1 431);A[2, II I [I,)A1441 
V;3: Al ',? W1A( IAI t4 I/A[23))F1 t 00O1 

4WAU A
1 ),4A4 L(IL 0 11 /273. 4AI 141 )P( 1I ;A[41/p[ I ])B I]
ft, 3.3,f'4.3,fiYf hmI FLI2fl, 	 12.3,f'0.3,f 13fi3.3 63,f.3,fl 2 3 ,f i 4 

1.r;l:wrt 701.,F[ I,A[30,A(41 ],A[471,]A142],A[43],A441,A[45),ZI] ,P(I3,BCI] 

19f: 
 mit "MAX. !.;YSIEM CAPACITY =",riO.3," FED./YEAR";wrt 70i,F[i00]
 
IS'/ hit "l'JJFI RIQtUIRED AT 
 MAX ,FiO. 3, " I4RAKE I)ORSPOUR" 
160: A( 14]At I?/273. IA[A6)l ])7)A(40] ;wr t 701 ,A41] 
ti: 
fimt "IHIAL lIME REQUIRED f"fiIJ.3,"Iirs/YEAR";wr1 70IFI1OO]A12 4J 
1,2: it "TOI)AL ENFRGY RE)Q. AT MAX f",f10.3,"IlP Hr. /YEAR"if9.3 " KW Hrs/YEAR" 
163: wi't 711 ,A[40IAI24JFI100],.746A[40)A[241F[1001 

1613: tp ;-n01 

161,: A I I )A1;13) ;A121 1)A1221 ;A12I 1 ;fi 19])A[20 I ;A[ 10)3 A I213 	 191 I IA[ 103)[1

11,7: ,i:) 
167 ,: 
169: f d 3;prt AS[IlA$171;pr 
t "OUTPUT iP REQl." for I=i to 201prt PlII;nex I2'70: ;p.: 

17/1: I'xd 3;prt A$[1JA$(71;prt "COST HP HOUIJR";for 1=1 to 21;prt [III];next I
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F:LOW CH ART'I 

B = I N W dalta 1, Old data It. z
 

Srak f
filI 

Load old data 

DAAINU 


' ~PRI[NT''FAB3LES 

Pressag Morea']p 

CONTINUE1"yes
 

Make ~ atrc eto~ t fl ,orr( ~ ~ 

-I 
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MACHINERY COST PROGRAM*
 

PROGRAM*
 

Data Preparation 

The data input form is presented on the next page. The items are 

identified by the symbols AS(1), A$(2),....A$(5), A(2),. . A(17).
 

These symbols also identify the name the
of variables used in the com

puter program and are used in the )rocess of hoth correcting any errors 
that migh t occur in recording daLa anrd in conducting sensitivity 

analysis. %ev;i1 tivity analysis invo]ves the systematic changing of the 
value of some set of variables Such as cost Of fuel and then usinq the
 
program to calculate the impact 
 of machiinery costs. This last character

istic makes the porgram especially uqeul in exploring ,o wide range of 

interesting and relevant problems ociatedas 
 with machinery cost. 

If no data are entered for one of the item, on the data form, the
 
blank 
 AS(") or 


(some A(*) items). This feature hel]p make the rogr i 


will ei ther be ignored (ios ( imti,,is) treated as zero 

( eneri 1 

program which becan used to analyz e costs for items that range from a 

manpowered sladuf to large ;odern :ort ,oving equiment. The numbers in 
brackets (e.g. (19) for item AS(1)) indicate; tihe maximum number of 

characters which can be used to assign either a name or value to a 

variable. 

* Calculation of Machinery Costs for Egyptian Conditions; 
EWUP Staff
 
Paper #8.
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)ATA INPUT FORH1
 

MACHINE COST
 

DATA PREIARED BY 
 DATE 

Tape // Track # File #) 

A $ Hil 1/ 

1. Name of machine .
 2). 1(.19 

2. Make 2.19)_2_
 

3. 'oke 1............................................... 

3. 

4 , S i :. ............................................. )
7 . 4. 

5. Po wer o i-c . .....................................
if ). 5. 

1. DaLte prepariug data (day/mo./yr.) ..................... 
1. 

2. Pre:;ent rup] ,cement price in Egypt L.E.............() 2.
 

3. Wearout life In hours ................. (12) 3.
 

4. Av. .:.; d repair cost./hr . L.E . ....... ..... . . . 4.
 
5 . Fue l con um piin / hr ............... (12) 5 .
 

6. Fuel co;t/litcr .. :......... ........................... .
 6.
 
7. Oi. ceo,t/10( /hr. I : . .......................... ( : .
 
8. Greda>e co ,'t/l(0 hr. L.E •. (12) 8 

9. Electric puwer r'lpiired/hr. kw ......................
12 9. 

10. Elccti cst/kw L.......... .................. .10.
 
31. Salvag.. vl u , at end of wearout, life L.E. .. (1 ) . 

12. Annual taxe,, licvnen e andI petrmit L.. (12) 2 

13. In.erent ra in pvriesm . ........................ CI In
 

14. Operator Cost- per hr. L. .. ....................... (1 . 1/4.
 

15. r . p f r y r.....................
 

16. Cubi rwlelr erhrlihr.... ............................... 
 16.
 
17. Ani iA t r /hr ................................
 1) .. 

.1/ Mix mumu ch.1 I ac t 'r a I I owed, 

1,56
 



; I '4,, • 
.. . m r 

~<" 'n~y~| , m , l, y'4 HLLAL 4 <+ }N,c "C 

WL6IN:2PIVR 1000IITLr 0 O20o .0 
+ 


PUU[k UOQURLE
 DIE 5 

Z AI PR , VNTL ,• I T PAR INJ 121 5 /79 

- + v tAAWJ I"kILACFMNINr|FIr P01CFIMRS.EUU n EGYPT 900. 000P COSTHOURPER iu E 10.06n 

AOILCbSE ACI 140'i C. iT1P1I L E CiTPj[I.LPER bo....FUEih CO 1.0-!C5Lr t:FLOSP E100 ft (4U GOPC i 91 .000 L 

AI|ACI VA(3LUEAt ENDUHl LAR OUT L2[5L 0a0090
 
ANNUAL TAXES' , LICENSEl (dw vCRml r ;LE 1-11000
 
AVOf.EOPREATC A O P. 
 000 x 
U0RAIQR (o"I CPrR hr .:L* 0, 00li$SPIR FERDDA 20 42.672 

cLIA'ic ALE PEN hrAt D our 0,000
 
ANIMAL POWER C051/hNL"E 0.00
 

ANHOURS AIINUL DPRLECIA, REPAIRS PO6ER CREASE OPERA1OR TOTAL ANNUAL COTH/ht AMNIUAL C(j5T/c..trOr U[S FILD CU3T Cw;I &OIL CoSt Cos I COV/Nd200 02.00 6.000 6.000 3.573 2.50 0 0.000o110.573 1.0 47.103 0.0074 , 10 12.,500 6.6000 60600 3.930 2.750 11000 113.300 1,031 43,9113 0.000120 012,3o0 7.200 7.200 4.2017 3,000 i2.000 1160.1117 0.960 41.316 0.0065130 1,."00 7.000 7.000 4.644 
 3..250 13,000 110.994 0.91S 
 39.0? 0.0061
140 112.00 ,400 0.400 5.002 3.500 14,000 121.002 0,070 37.22;5 0.005120 0.500 9,000 9.400 5.3,19 3.750 25,000 124.609 0.032 35.449 0,005415 0It0 0 20.500 10.500 6b,52 4 37.J 171500 131,627 0,75, 32.0962:00 i2.l00 0.0050
12.01t0 12.000 
 7.145 5.000 
 2000 130.045 0.693 29..02 0.0046
300 02.00 10,000 10.000 10.710 
 7.500 30.000 166.71 0,S56 23.714 0.0037
400 02..00 24.000 24.000 
 14..'90 10.000 40.000 194.790 04U7 20.710 0.003z
l50 02,.00 30.000 30.000 MO63 12,500 50.000 222.1163 0.446 19.020 0,0032bo0 02.W0 36.000 36.030 21,41. 15.000 60.000 250.935 0.410 
 17.046 0.002
700 U2.I aa 42,000 42.000 25,00 17.500 70,000 279,000 0.3"99 17.000 0.0027
o004 02,500 40,000 40.000 20, liO 20,010 50.000 307,080 0,3U(4 16.300 0Z'100 012.00 ,4 ,000 54,000 32.153 22,500 
0.0 

90,000 335.153 0.372 15.691 0.002.2000 2.00. 60.010 60.000 35.7Z5 
 25.000 200,000 363.225 0.363.
12150 02.500 75.000 75.000 1,500 0.002444,6.56 31.250 125.000 433.406 0.347 14.795 0.0023U2.00
25 O .00a 90,00* 90,000 37.50053..0U0 150.000 503,580 0,336 14.3,6 
 0.0022
70 02 500 105.000 105,000 62.,519 43,750 175.000 573.769 
 0.320 13.992 0.00 2

2400 r62.500 120,000 71,450 50.020 200.000120.00 643.950 0,322 3.739 O.00l2250.00002.500 100 150.000 09,313 62.50 200.000 704.313 0.314 13.307 0.0021
13000 0..00 100.000 100.000 107. 275 75.000 300,000 924.675 0.300 13.153 0.0021 

S1,0D. ANNAL 6EPRECIA. IMPAIRS POWER GREASE OPERATOR TOTAL ANNUAL ANNUAL C051/hr COST/c.ot 

1 0e 
COST &OIL COST COST CO51/fd

F040F rUST 
03.500 
 2.560 111-100.4 1,067 4.267 94.479 94,479 2.214 0,0148S2,0 U 5.121 5121: 3.049 2.134 0.53402.0 

106,450 53.229 
 1,:47 0.0003
7,602 7.601 4,.73 3.200 12,002 110.437 39.479 0.925 0.0012
 
3.00 (02.500 

4.00 U2. 00 10,241 10.241 6.090 4,267 7.069 130,416 32,.604 0.764 0.00525.00 I02.500 22,002 12.002 7,62 5.334 21.336 142.395 20,479 
 0.667 0,0044
2I0,0 O, r 30 25,603 25.6401 15.245 10.660 42,672 
 202.292 20,229 0.4?4
25.00 L, ',I, 30. 44' 30,405 22.067 16.002 64.000 262,106 27.479 0.410 0.0027
0. 00 0. c00 1.: oil .52o 30,489 21,336 05.344 322.002 16.104 
 0.377 0.0025 

30l22 26.670 106.600 301.977 15.279 0,350 0.0024 
!.*0 (O(2,.5t40 64,00 b4.0011 
30.00 2'2.5*J0 76,10 76.210 45,734 32.004 22.0,6 441 .U73 14.7:9 0.345 0,00340 *0 2(2.500 102.413 102.413 &0.77(0 
 42,672 170,600 561.664 14.042 0.329 0.002
10.00 
 120.0216
I.00 220.016 76.223 53.340 
 213.360 60.45002
45 13 6-2?' .31Y ,0 

[i :157 

45 

http:COST/c.ot


!30. 00 

Moohiner-y Cost Study For 
 CAT
 

ty 

f1 

74-

I-I 

7 0 .00j 

60. 001 

2i0.004 

'0.04 

+ 

4- . 

20.00 
10. 00 " 

In 

dIeiqn&cnna!ye 

mf 

by 

LO -4-4 

HEL4.=&MoCONNEN 

U) 

m 
in 

m 

FEDDANS 

in 

In 



---

L 

0.20 

2.00 

Maohiner'y Coat Study Fo' 
 CATAPILLAR
 

Lii 
*1.60.
 

1.604.
 
+ 

1.401 
I
 

1.20J 

Ni 
.001_ 

0. 602 

0.00. 

f- 4 i i +---------- I - -- I I I 

.4 
 N4H4 
'- . 

N F UN] h)
cciacrn Iy aieLnxHE Ly -'E 4.~ HOURS O-'F USEE hou.r-a 



USERS' INSTRUCTIONS
 

IACJh I- POWER COST
 

I. 	Set the calculator on, the printer and the 	plotter 

2. 	 Install the Ia)e cartridge :3 

3. 	 a. Type hl : 1 .: 

b. 	 Press EX',E'UTE 

4. 	Press RUN
 

5. 	When "New data 1, old data 2" appear
 

either
 

a. 	Type 1 for new data 

b. 	Press CONTINUE 

or 

a. 	Fype 2 for old date 

b. 	 Press COTNINUE 

6. 	 When "TRACK ::: and "FILE -"appear respectively 

a. 	Type the track -. and the file for storing data 

b. 	Press MONTINU

7. 	 For new data cio to Step 8
 

When "IMINE, FED2, Both 3
 

a. 	Type I if- you need tdble of cost/hr or
 

Type 2 if you need 
 table of cost/feddan or 

Type 3 if ,Youi -,d both 

I). 	 Press (OM I NJF 

c. 	Go t:o tjp ::14 

8. 	 When ea':h of tie olowingI statelnents appears enter the answer 

then pr(e,. (,)VNiIN11 5-1)ectively 

"DATA I[) Ill'-PI:Ap[[) 

1name 	 of' ll/C 
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"electricity cost/kwh:LE"
 

"salvage value at end of wear out ]ife:LE"
 

annual a cs, license and permit:LE"
 

"inter ot r'ate i percent''
 

"OP ,ATCR COSF PER hrlE'
 

''rs. per fedd'if per year
 

'cubic meiter per hr"
 

'animal power cost/hr. LE''
 

12. 	 When "HOURS Of USE, neg if end" appear
 

either
 

a. 	Inter hours numbier of use 

b. 	Press CONT I NUE 

c. Go to Step ::12
 

or
 

a. 	Enter neg. d for no more hour of use
 

b. 	Press CONTINUE
 

13. 	 When "F-DANS negative at end" appear
 

either
 

a. 	Enter the "umber of feddans
 

b. 	Press (ONTINIJE 

c. 	Go to Step 0:13 

or 
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a. 	Enter nq -:for Inomre feddans 

b. 	Press CONTIiNUE
 

14. 	 When "CHANGE TIME or FEDD. yes 1"
 

either
 

a. 	Type 1 for changing 

b. 	Press CONTINUE
 

or 

a. 	Type 0 for no change
 

b. 	Press CONI NUL 

C. 	Go to ( Q:1 

15. 	 When "I" aprpear 

a. 	 .rite, tihe item 

b. 	Press (CNrINUF
 

16. 	 When "T (1) appear
 

a. 	Enir the , of hours
 

b. 	Pren QUONTINUK 

17. 	 When "F (I)" oper
 

a. 	 Enter the : of fed.ans 

b. 	Pre; (OWTI NIE dnd go to Step ;014 

18. 	 Some cUliUV ,n, in done and the input data is printed
 

19. 	 When ")AR Y y,y, ,10 11" appear 

e i tter 

a. 	 Type n U; wake corrections 

b. 	 Pre s,(ONT I NUI 

or 

a. 	Type y for no corrections 

b. 	Press CONII N 

-- f, 	 -_ . Ir ..- .. , 



20. 	 When "Make" appear
 

either
 

a. 	Type the correction
 

b. 	Press EXECUTE
 

c. Go to Step #23
 

or
 

Press CONTINUE for no more corrections; go to Step #18
 

21. 	 When "MORE COPIES 1 yes" appear
 

either
 

a. 	Type 1 for another list
 

b. 	Press CONTINUE
 

c. Go to Step :14
 

or
 

a. 	Type 0 for no-more list
 

b. 	Press CONTINUE
 

22. 	 If no changes were made to old data go to #24, new data go to #23
 

When 	"changes recorded, yes " appear
 

a. 	Type 1 if changes made in Steps 14 or 19 are to be recorded
 

on tape
 

b. 	Press CONTI NUE 

or 

c. 
Type 	CONTINUE if recording of changes 
if any is not desired
 

23. 
 The 	new data is stored
 

24. 	 When "USES PLOT. yes y, no n" appear
 

either
 

a. 	Ty,. y for using the plotter
 

b. 	Press CONTINUE
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25. 	 When "SECON5 CURVE )N SAME GRAPH 5 YES"
 

either
 

a. 	Type 5 to put anothtr graph with other data on the 
same 	paper
 

b. Press CONTINUE
 

or
 

a. 	Press CONTTNtE
 

b. 	Go to Step A2,5
 

26. 	 For the other graph to 
be 	done when "file ", "track P", appear
 

a. 
E-'er the value of these statements respectively
 

b. 	Press CONT INUE after each s ttemet 

27. 	 For Super'imposed uraph when "copy of second set of data, yes 1" appear 

a. 	Type I f)r superimlposO. to be printed. If second set of data has 

to be corrected, I must he entered; go to Step 14 

b. 	Type 0
 

c. 	Press CONTINUE; qc to Step 35 

28. 	 When "PLOT (TIMNE) 1. PLOT (FEDDAN) 2, appear 

a. 	Type 1 to have a graph of cos L/hr or
 

Type 2 to iKve a graph of cost/feddan
 

b. 	Press CONTINUE
 

29. 	 When "X AXIS FROM" appear
 

a. 	 Entur the rin. value in the x axis 

b. 	Press CONTINUE
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30. 	 When "TO" appear
 

a. 	Enter the max. 
value in the 
x axis
 

b. 	 Press CONTINUF 

31. 	 When " ,C" ,appear
 

a. 	Enter the increment value in x axis 
to put makr along x axis
 

b. 	Press CO.TINUhF 

32. 	 When "STEP" a ppear 

a. 	 Enter the  of steps to write the value of x along x axis 

b). Pr ;s ; CON IUF 

33. 	 When "Y intercept" appear 

a. 	Enter the x value at where x axis cross y axis 

b. 	Press CONTINUE 

34. 	 Do the same for y axis as that of 
x axis when each of these
 

statementks appear (from seLep 029-33)
 

"y axis from'
 

"TO''
 

"TIC" 

"STEP'
 

"X intercept
 

35. 	 When "WITHOUT AXES 1 yes" appear
 

either
 

a. 	Type 1 to have 	a graph without axis
 

b. Press CONT',UE
 

or
 

Press CGOT I U1F
 

36. 	 The plotter must be on 
at this step and a graph is done
 

After the end of the graph go to Step 024 
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V -

B~ 1 New data 1, old data 2 B=2 

oLad old data 

'-Time 1,FEED 

PRINT TABLES 

, .... 
i-.' 1 CONTINUE 

SInew 

.... . yes 

old 

,,., Make correction 

:iI .,  

Data correction . 
yes y, no 

Y. 

"storage data" , 

. 
used plot 
yesy 

SO 

. ,. 
othaer data on 
samLgraph 

7line 

file #,track# 

# 
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2:d'p "MACII POWER CJ 1 I~jit '300 
3: 'n t QOLW D)ATA 1, OLD) DAT,A 2", i
 
.1: .int -I1fA(;KS",.^ent "FILE 1",N
 
W0 f I D.O trl, M;r..w
 

V: if D'I ;315I I,~ 

HS: if WWr' nt "111411 1 ,FEDD 
2 	, BOT1H 3",S 

Y : UP jt 'I I 

13: ent "DATA PREPARIED tY",ASC6]
 
W;. en0 't-inm. of' n/c",As]I I
 

14: .'nt "mdeI'A(3j 
lb: 	ent "qize,A$E4]
 

16 nt "iml ;IIRIE
I)JI 
 ANIM. DIES, rEfC."AI151
 
1; "1 "Dtio pr'oi rnq in te DI)MMYY",AC I
 
I h ; ent: " ~ooe~nt r''plcemenit pr ic.e in EGYPT",AE2]

1Y: ent i"Weim' Out life in hoiurs",A[1
 

LHn Vvmx'pei t'd repaiir ruqts/hriLE" ,A[41

1 : en~t t "fuel c nnompt Lnin/hr",ArU] 
W ont "FuelI ro'~o/literV:E",AU6j
 

3, et'"nil co 't/13nItr:LE"',A17I
 

2.: env "eltt powe.r remqir:d/hr :Kw',AE9I 

2/0 ent ''w'ilvoqe unlt.' at e nd of' iwi!r out life:E",AC1iJ
jLU: .int ",ntnuil tvi.',]irense and perMit.:L-E",Ai21
 
W9: qnrm "'irreq't rate' in 
percentt",A(13]
 
30t: .iutI 'PLRA 
 IUR WFti PER' hr:LE ,AC14] 

S': .en "Cu i ii c .r pe r ftr " ,Aflb 
3.1: .' t l i.r" A iu poi wei Li 't/t L . F. " A[C171 

30: intl Al Ji- IIJIA]30l -i UAl 39]) )A140
 
W;. 0)1
 
37: 1+11
 
ANl: IF WAOI t "IIIJIR! OF 1J[ ,neqi Ii' 
 end",ruI IiF TII(0;gto 40 

m.! iF DIi~inoi "rI DIANS nega~tivei at etd",FCIIIif FCII](0;qo 4443. jmp~ Q 
44:' "PRINT"
 

tW if AlKWAImF Al 1(1jI[?PjI].? 

41.
 

it I , , 	 ,~ YttiJ 

qw ,i'.I , Wh1 I I ) tACIIINLRY COS~T v.rUDY" IWr't 71110., 
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601 wr 71)1 , '2~ kE''
 
Ali if Al 14J-o ;C't %nn2r3' u ianrli~ding ci'ii of'mnchLne, op.±rutor";wrt 701.S
 

hL: fm) 7, .,"tp & ; it-HO" ,*2.1)," j ril&,F'3.O;wri 701,7,Ii,N
64: It 7,5,"Itt, iA"iinaly;,'o by HELALPhMc CONNEN";wry 70L.7
 
6'.; fi 3,/;wrt 7111-3
 
6h,: *'m 7, 'NAMI OIF MACH 1NE',G,cPIJ; wrt 7ni,7,AS11]
 
b7: frmt l/I;w~ri VII 
601 frit 7, 'NAVE' c1I),'., 'MUDlEL',c17,5i,'SI3ZF',c0;wrt 701.7,A9E23,ASI3J,AE4I 

TO: f'rot 7, "1101 711RI,3oci w 11 ,%5 

If: wri 11 / WI I 111, 0 1 M ) 

73; fi, '''mEo7,"RUN N'AI-EME 
 VO ICE IN EGYPT ',ti i, f'il.3 wrt 701,7,A[2] 
7,"WEARNO 


7',: fmI ","AVARHE ELTED REPAIR COST PER 

74: rMt 1111' IF N HOURS",23x,F'10.3;wrt 701,7,AES] 

H11UR:LE,'%,FI.3;wrt 701,7,A[41 
76,: if' AEiWKO;jm
J'I
 
77: fMt ',' 'r oI i;ION5UMOOI b FRSIF[ PER .i ,3'I.3wr 711.7 ,AKI ,II HOHR ',13 

/H : Il 1 ,' "1 111 1.4It I R L111.TERM'",23x V1i 3;w,.t 701 7,ALb) 

'' 1011 

UK: FI' 7,''(I ASL LOSE 'PER100) II)IIJRS :LE", 7x , f'1.3 ;wr 1 701. 7,ALB]
 
LIT : if' Al '9 0Il: p 3
 

Vi; mi 7,'LI ICII rI"WrR RI PIIRED PER Ox, Fill 3;wrt 


79: FmI 7,01 OS!10tPER IIIJN:LE",21Ox,f'1113;wr1 701,*7,A[1 

IIOIR :Kw' , 70i1 7,ACYJ

113 fof 7 ,''I.I.LIICI Y CHATi PER K~wIh:LE", 1

7 
xi fo .3;wrT 701 *7,A( 101
 

04: Eit 7,"5ALV'AGE VALUE Al END OF WEAR 
OJUT LIFE:LE",Gx,FI.0.3;wrt 703 .7,AE11I
ON: F'mt 7, "ANNUAL TAXES , LIENS7E AND PERMIT:LE",9x,f1.O.3;wr1 7111,0,A11,21
Oh: f'mt 7,',' I<Ruf RATE ",22x,f'1l.3,2x%';wr1 701.7,AE1,1 
w if: Al 1 I)*' 'II'ArlRl"iinm 9 COST PER 
hr. :LF' ,2lx,f' 1.3 1wrt 701 .7,AC 142
 

UY fmt 7, "LUllIC MELII1 PiEl hr',2bo *10.3 ;wr t 7)31 7,AI 16)

Y0: fMt 7,"ANIMAL POWER uosr/hr:LE",22x,f10..3

1 wri 7017,AE17
 
'91: wrt 7011.3
 
'9p: I f S--' ;rq1I0 "F ID" 

'94: Cm! z, Ii r1 7111 
'9': wtl I 161.I1IN 'NIAI DEPRIC IA. REPAIRS POWER
 
76; wlli 511 VIVI-R1AHMI TOTAL ANNUJAL COMM/h
7'0I .R,'t 

'97 wt i AbNI&I Fl)., mrWI 711 /c:. 

'9W wt, 7111.13,11
 
Y7,: w Tb 711, " or 
 lT FI XED COST COST"
 
IOU1: wrlt 701 
 , ' 't1L LOST COST"
 
(UIl ; t , 7111 ," COST/fd
 
102L. 411) 701 ,33,11) 

1113: 1111[ i 1 1 0 j p i 

101,/: A I2;'-'1 11(A1[7 1 lAEOJ)I A121-Ati 11)/A1324A141+A 14h'YCII)REII2
1017: lfi III IA)IiI);AI2 1111 IIAI32] ;A323] TI )AC33UIA(141TEI])A134)
 

1119: if' i 11IoN lA fIA 7
 
1Ito. if''111i'0:u )C,1
 
!it: li-I
 
tic. i It 1.0.,711 .I,illI,',31,QII,AI.321,AE331,AE34J,Al.3S3,lEI],AE3LIA371 
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32.: if' l; ',qtoi M 
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106: ent "USEl'111-01 . Vo y, no -"11-1 .~T";j
 
1i27: -;:.;a tv 
 ;

tills:if i6I5;.i i ILONi) CURVE ON MAMEG;RAPHtS YES" ,o 
MY9 if V. ,:.riG' "trr''i t,M;Pni1t Fil t",N;trk M;rew;,flD 
130i: If G-';riF N ILE I,A( * ,A1,FEA*
131: it' GM%,ii "COIPY OIF S.ECOND SIT or DArA,yes i",Z;if Z-I;gvo 4S 

13: ei' "('LUI IM iiii , PLO (IIIFEDAN(2,11 

136,: ent "ulImolur Axics I yei5',j;if Ji~gto in2
 

13/ :~ I 4 

140: fad II;xnm r',r3,r1,r2,r4 
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143i: it H-I p1 itl?(r-2--rl)/3,r6-2,5rOI,0;1b1 "HIOURSJ OF USE hours''

144: It'H-?jpit rtQr2-r'1/3,r6-2.'3r80;bl 
'FEDDANS" 
1'45: p1t rl,r(--2%rli,(l;1bl "dtsignP~nrnnlysts by IELAL&McCONNEN"' 
146: pit r1,*(r?-rI )/?,r7,HIIb1 "FIGURE( ) Machin'iry Cust Study For ",ASE11 

140: pit r'Iir-2-rlh/2,r7--rO,11;3bl 
"not includinq rust of mai'chine operator"

149: csiz1.,2,0
 
1910: if HQ~;pIt -I'- 2 i15tr3,6+07;-M6/2,;1bl "COSr/hr ."
ISI: if (I7 2 

;pit rI- 2 r' 3 
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 L.E"


(''2: it' I.-q;n: ri ,r'2,r'6,r7 
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I '.. ; I -G';;p it ri*.(2-r1)/2,r7-2rU0;1bI ". .1 
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159: if G-'S;Iinet ,,./ 
1'.6. pent 3 

137: H 6 

M6: pitr 1i ,I 1
 
1 M2: )np -,'
 

I (, : ' II 

11';': wrt '/01.3 
170i Fm~t ,z ,tx wrt 7'04
 
171; wrl, 7l1,'FEDO. 
 ANNUAL DEPRECIA. REPAIRS POWER

ITP: wTih 701," 6RtEASE OPERATOR TOTAL ANNUAL ANNUAL
 
1"'3: w~h 701,' CHE15/hr [:051/c.ivt 
174: wtb 701 ,13,10 
17', : w tb V0I , " rfXED COST
 
1/Y,: wtrt 701, "V.05 &OI1L LOiST 
 COST" 
1,': wrth yo11" COMM/f,"
 

IV": Ii V 1 14 1 

114
N ''Q i, Al11 lii /tli/Ar(i ilAlI;7rl1/At IAAI151)A(47I
 

MYF': /11IV
i 1 , Ii 11 AI.(1, AL411 ,SI1] ,A[ 42) ,Ai 431 Al44] ,A1 451,1111Al 1,AL 471
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SUMMARY FARM RECORD PROGRAM
 

This program has been designed to store the summary of the data
 

which has been obtained from the farm records for the study cases at
 

the three sizes, so we can use these stored data for farm record
 

analysis these outputs can help in farm management and in our economic
 

activity.
 

* Abdel Al, Farouk and Melvin Skold, "Farm Record Summary and Analysis
 
for Study cases at Abu Raya and Mansouria sites. EWUP Technical
 
Report, 1980. Staff Paper #26.
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IN 	 I L1ZNUILtK(5Y(J 

Far.ll R t '-ecodrd' rai: 

Turn the calculator 04 an the printer 

Insert the tape cartridge 

1. 	 a. Load proqram; tape must be inserted 

h.	 Pre' FXF tJTF 

c. 	 Press RUN 

2. 	 When "Farmn record number" appear 

a. 	 Type the - of the farm record 

b. 	 Press C(OTii NU[ 

3. 	 When "Table rumiher I, 2, ... ,7" appear 

a. 	 Type 1 for recording Farm Data 

or 2 for inventory Recording 

or 3 for recording the Animal and Crop Production 

or 4 for recording the Crop Expenses 

or 5 for recording the Non-Crop Expenn.es 

or 6 for recording the uiliary oftIncOme and Expenses 

or 7 for r'cor()ding work done by animals 

b. 	 Press CONTINIUE 

4. 	 When "1 - new data, 2 - old data" appear 

either 

a. 	 Typie I for new data 

h. 	 Pres )NI lIJL 

c. 	 For table number 2 go to Step 012, 3 Step 18, 4 Step 025, 

5 Step q:37, ( 'tep A;4l, and 7 Step P45
 

or
 

a. 	Type ? for old data 

b. 	 Press CONTINUL 
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c . When ''I = I f correction needed'' 

d. Type 1 for corrections 

or 

e. Type 2 for no corrections 

f. Press CONTItVJE 

g. Go to 1], 1, 24, 36, 40, 44, 47 in this order; refer to these 

numbers respectively with respect to table number (e.g. table 

number 3, stfrt at Step ;24 then to 36 and 40 on) 

5. When "Summari,,ed By:" appear 

a. Enter person who summarized data 

b. Press [OVCOMM 


6. When "Reviewed 3Y" appear 

a. Enter person who reviewed data 

b. Press CONTINUE 

7. When "beginniny date" appear 

a. Enter the kej inning of the agricultural year 

b. Press (COtNTIMNlE 

8. When "ending ete'' appear 

a. Enter the ending date of the agricultural year 

b. Press CONTINUE 

9. When "a p r', name" appear 

a. Enter I he Farme r's name 

h. Press (ONTINIJI 

10. When "farm si.'e, feddans appear 

a. Enter the farm size in feddans 

b. Press CONumINUE 
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16. 	 When "remarks" appear 

a. 	Enter the remarkt of this item
 

b. 	 Press CONTIN UE 

= c. 	 Go to Step -14 until 1 5 

17. 	 When "make corrections" appear
 

ei ther
 

a. 	 Make the corrections 

b. 	 Press EXECUTE 

c. 	 Go to Step ::/ 

or
 

a. 	 Press CONTINUE for no corrections 

b. Go to 13 for new data 

For old data with corrections when "check corrections, yes " 

appear 

a. 	Type 1 for second or more copies 

b. 	 Press CONTINUE; go to Step 0l7 

or 

a. 	 Type 0 for no corrections 

b. 	 Press CONTINUE; go to Step -24 

18. 	 When "A - Animal feel, LE I" appear, I varies from 1 to 3 

a. 	 [ii r, t W p11r'ica of the animal eed from the animal production 

b. 	 Pr, 'I, NUL 

19. 	 When "A: Honeune, L I" appear 

a. 	 Enter the price of the home use from the animal product 

h. 	Press QN IUIN[ 

20. 	 When "A: ,I ,, LF I'"appear 

a. 	Enter the price of the sales of animal product 

b. 	Press CONVINUE 
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21. When 'C: Animal feed, LE I" appear 

a. Enter the price of animal feed from the crop production 

b. Press CONTINUE 

2. When "C: Home use, LE I- appear 

a. Enter Le come use price of the crop production 

b. Press CONTINUE 

23. When "C" Sales, LE I" appear
 

a. Enter the sales price from crop production 

b. Press CONTINUE 

c. Go in Step -1: until I - 3 

24. When "make corrections" appear 

either
 

a. Make the needed corrections 

b. Press EXECUTE 

c. Go to Step ;24
 

or 

a. Press CONTINUE 

b. Go to 25 for new data
 

For old data with corrections when 
 "Check corrections, yes 1" 

appear 

a. Type I for second or more copies 

b. Press CONTINUE; go to Step 024 

or 

a. Type 0 for no copies 

b. Pross CUONJINUE; go to Step #36 

25. When "tmubl ,i t urops" appear 

a. Type the nlLber of crops 

b. Pres s (ONIINIJUE 
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26. When "Crop I" appear where I varies from 1 to i of crops 

a. Enter the crop name
 

b. Press CONTINUE
 

27. When "field number i" appear
 

a. Enter the numfber of the fields which produce this crop 

b. Press CONTINLUE
 

28. When "field area, feddans I" appear
 

a. Enter the area 
of the field that produce this crop 

b. Press CONTI NLIL 

29. When "1ahor 1 i 1 p lear 

a. 
Enter the salary of the labors for this crop
 

h. Press COTnTINUE 

30. When "equi pment LE I" appear 

a. Enter the equipment cost of this crop
 

b. Pres,, C(ONT IHE 

31. When "organi: fertilizer LE V" appear 

a. Enter the cra; t of the organic fertilizer of this crop
 

b. Press CONFINHU
 

32. When "chemical fertilizer LE I" appear
 

a. Enter the 
 ov o-.f
the chemical fertilizer
 

b. Pr q, CI UIEIJL 

33. When "seed K i aippear 

a. Enter to 
 uSt of the seed
 

b. Press COtT IN 

34. Wher " se,(I, i LE appearknide [ 

a. EnLr tSo, =t uf insecticide
 

b. Pres o tl
CON .
 

177
 



35. 	 "Other LE I appear 

a. 	Enter the other cost
 

b. 	Press CONTINUE
 

=
c. 	Go to Step :26 until I # of crops 

36. 	 When "Make corrections" appear
 

either
 

a. 	Make the corrections of needed
 

b. 	Press EXECUTE
 

c. 	Go to Step 63
 

or 

a. 	Press CONTINUE
 

b. 	Go to 37 for new data
 

For old data with corrections when 'check corrections, yes 1"
 

appear
 

a. 	Type I for second or more copies
 

b. Press CONTINUE; go to Step #36
 

or
 

a. 	Type 0 for no copies
 

b. 	Press CONTINUE; go to Step A40
 

37. 	 When "name of 4th expense" apnears
 

a. 	Enter t.he name of the 4th expense 

b. 	Press C;fONT INUL 

38. 	 When "name of 5h expense" appears
 

a. 	Enter the name of tihe 5th expense
 

b. 	Press CONTINJE 
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39. 	 When 'amount LE 1" appears where I from I to 5
 

a. 	Enter the amount LE of itum #I
 

b. Press CONTINiL 

c. 	Go to Step F39 until I - 5
 

40. 	 When "maLe corrections" appears 

ei Lher 

a. Makc the corrections
 

b. Press EXECUTE
 

c. 	Go to Step 4:0
 

or 

a. 	Press CONTINUE
 

b. Go to Step 441 for new data
 

For old data with corrections when "check corrections, yes I"
 

appear 

a. Type 1 for second or more copies
 

b. 	Press CONTINUE; go to Step #40
 

or 

a. 	Type 0 for no copies
 

b. 	Preqs CONTINUE; go to Step #44
 

41. 	 When "capital sales" appear
 

a. 	Ent.cr tht' LapiLal] sals 

b. Press COMTIiUL 

42. 	 When "off-farm income" appear
 

a. 	Enter the off-farm incone
 

b. 	Press CONTIIUE
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43. When "capital purchases" appear 

a. Enter the capital purchases 

b. Press CONTINUE 

44. When "make corrections" appear 

either 

a. Make the correccion 

b. Press EXFICU 

c. Go to Step :44
 

or
 

a. Press CONTINUE if 
no corrections
 

b. 
Go to 45 for new data
 

For old data with corrections when "check corrections, yes 
= l 

appear
 

a. 
Type 1 for second 
or more copies
 

b. Press CONTINUE; go to Step :44
 

or
 

a. Type 0 for no copies 

b. Press CONTINUE; go to Step #47 

or
 

a. Type 2 for old data 

b. Press CONTINUE 

c. Go to Step "x45 

45. 
 When each one of the following appear
 

"cow" 

"buffalo"
 

"camnel'
 

"horse" 

"donkey''
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a. 	Enter the # of the animal
 

b. 	Press CONTINUE
 

46. 	 When each one of the following appear
 

"plowing"
 

"leveling"
 

"pudding"
 

"i rrigati on" 

"transportation"
 

a. 	Enter the # of hours of work done by animals
 

b. 	Press CONTINUE
 

47. 	 When "make corrections" appears
 

either
 

a. 	Make the corrections
 

b. 	Press EXECUTE
 

c. Go to Step #47
 

or
 

a. Press CONTINUE
 

for old data with corrections when "check corrections, yes 1"
 

appear
 

a. 	Type 1 for second or more copies
 

b. Press CONTINUE; go to Step #47
 

or
 

a. 	Type 0 for no copies
 

b. 	Press CONTINUE
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175: ent "Nrtte of 5th expense ''[$15]
 

177 : f or 1= to 
1
IM. , p "Amounctt L( If ;'re "',I11;next I


1", "2125":
 
12N2 tet ,20.,' Non-Crop Expenses"lwrt 701M:wili 7(21, 
 /,122 222](6;fet ,l15xiwrt 701
 

t 701
I 2.~. /22," Kicndl of2 Qpen'se LE , 13,10ID4~. t ,/ 22 122 2;f.t ,l 115mjx;wrt 701 

1126, WI I I i o 

IN& 11
- 1,' 
 ,I 11 ,I.F 1xJ7 .2; r 701,1111
M Y2/: 2 22 'r , I) 2 

2 : ,'ciAa,1"0 1 2iinx2,,,7, wrtI 01 

I~~ ~ ~ iI ~ P "Le2,c,1,,,'. ",f7, 2 rt 701, r2a

9.1. lwcctIx;wrl 119.' 701
 

19h;: if U-~1 or WI1 2' 
 "wk'e, caorr.'rtionq'.;,t
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I VOt: 	 i f 14=1 ur S'I1; rcf I' ,is, 1i*j 
17?: "SUMM" :7 (D-i) +6)A
 
2U 0: if [F4=2;df" AJ[*I,KI*I;gto "TB"
 
;?01: r215)J[i1;r9)J[2]

2'02: 	 on r "Capi toI sa ler ",J[31 

203: 	if"r3-r2)O;r3-r2)JL41
 
204: if r3-r2(0;r3-r2)K(4I
 
201j: ent "Off-form income",J[51
 

206: 	r20)k[2]
 

2'): r19)K(1]
 
2U: en t "LupiTl purchisoes"K13]
 
.2U9: r'?i,)K IS I
 
:'10: T [46 " : 

.21: if(! ," S oUMmory of IncoMe ",20x," SuMMary of' Expenses";wrt 701
 
L'12: wtb 701,13,27,3U,00,68OfMt , itx;wrt 701;wtb 701,27,38,O0O,64,13,iO
 
.21: 	 sri ," Anirml Products ",f7.1i,17j,"Crop Expenses ",f7.1 
214: wri 701,JI 1 ,K[i)
 
21S: fMt ," Crop Produc.s ",f7.I,lSx,"Non-Crop Expcnses "Jf7,1
 

.! 6 : 	 wr 07 1 , J 1 1,J ,lK 1-1 
217: I'M ," Cap tol SI les ",f7.1,iSx,"Capiit l Purchases "f7 .1 
21 w 't 701,J[],K[31 
.19': fMt , Inv.ntory Change if + ",f7.1,15x,"Inventory Change if - f7.1 
220: wrt 701,Jt4],-K[I1 
'21: I'mt ,' L'f-FarM Income ",f7.iiSx,"Non--Purchased Animal Feed",f7.1 
Z,22: wrt 701, 111 ,K['31 
.23 : J I IJ J [21eJ[3J J[41+JIS])r21 
.24: K[11 iK[2]K3]h+ab-(K[4] )+K[S])r22
 
22': wib 7fl1,13,27,30,i00,OB;fmt ,115x;wrt 701;wtb 701,27,30,i00,64,13,i0
 
226: 	fnt ," lotrl Gross Income LE ",Jf3.t,Sx,"Total Gross Expense ",fO.1
 
227: 	wrl 70i,r21,r22"
 
228: wtb 701i,13,27,30,i00,6;fMt IiSx;wrt 70i;wtb 701,27,38,100 64,13,10
 
.29: wtb 701,10
 
230: 	wtb 701,27,30,107,49,83
 
231: 	~mt " NET FARM INCOME (with land appreciation) ="f0.1," L"
 
22: wrt 701,r2l-r:?2)r23
 
.33: frit 4" NET FARM INCOME (without land apprec1rtion )=",f8.1 " LE"
 
234: 	LIS,2J-E[5,1 ]2L
 

wrt 701,r23-1.

7


236: wth 01,13,27,30,100,60;fmt ,Stx;wrt 70;wtb 701i,27,30,i00,64,13,10
 
.37: wtb 701,27,30,107,48,83,13
 
'311: if 14-1 or S=1 ;dsp "make corrections ;.otp
 
'39: if S i;ent "Check Correclins, yes t",P;if P=1;gto "TB6"
 

,'4 : 	 if P= I or S=1 ;rcf A,J[ I ,IK(I*] 
241: 	"ANLAIJ":7(D-1)s.7)A
 
42: if' L:2;ldf A,M[*],N(*];gto "TB7"
 

243: 	 ent "Cow",M[t] 
24 : ent "Buffalo "ME21
 
2.1S ent "Comel",ME3]
 
24,: en! "Hors, M[4]
 
21 : 	 ent "Donki!y",M[S] 
240: ent "'low Inq" ,N1 1I
 
" 9. 11t "t eve I ln,i",N[2]
 

,n ,ddI i nqe: " ,N[ 31 
rnrt (lt 


, rlt "lrantpor tat ion ",lt6]
 
n: tn " i ,lon",N[41 

4: fMt ,UIOx "Work Done by Animals";wrt 701

7


Y' wth 101. 	 t ,lSx;wrtIlA"7,3ItIOLu;f 70t;wtb 701,27,30,t00,64,1j,10 
I'mt ," Kmnd",S2x,"WUork Hohurs",/ ,/;wrt 701 

L.,7: ,z," Crow lo IfiIo CaMel o's Don koy" , lx ;wrt 701 
:I; t , ' low Ln, LevelIiq loddling Err L{,, Total ransport" wrt 701tton a 

21,17 , it)h 0U I 1 0 

; wrt4 1,NI U60 I 2]3 ,11 ) 4 ,N(1 ,N,NI 1 I"I] 

64,l wih ")/0 3, L17 ,.3 U J0 , iifl; fmT , I 'x ; wr t 701 ; w t b 70 1, 27,0 3; I U00,64 13 10 
21',: 'if [11 or W"1 ",'keiiap correcTL orf,";.1tP 

,i ";=J ;tn "Check1 orr'rrcTion",, yo, I ',f';o' P=t;gto "To17" 
if [=i or, S=i ;rcf A,MI I N[ 1 

1163 4 
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F:" A-1 M Iz I::.- bz X>I :.lt. M n v Y 
Sumariuzed by eAricullural Year 
f-,rme; "I: 
F'r ner" °'s namu:
Lo:alin: ADbJUHA 

Cs $[ ]
A$ [1]-A$ [2]1 

I 
B$ 

MENIA GOVERNORATE 

Reviewed by: C$12] 

Farm size, feddans; C Owned:E[6,1] 

EWUP Economics lean 

Rented: E[7,1] Shared: E[6,21 

ITEM 

INVENTORY CIANGES 

Beginning LE End LE Change LE Renarks 

Co 

1[Zqu ipnen s 
"Li veit ocj3 Poultry 

-1 Gia irn 1 Forage 
t; LlfdARedl Estate 

E[i,I] E[I21 

Total 

ANIMAL AND CROP PRODUCTION 

Animal Feed 

F1I,1] 

LE 

Animal Products 

Home use LE Sales LE 

F[I1,21 FfI, 3] 

Total LE 

Crop Products 

Animal Feed LE Home use LE 

61I,1] C[1,2] 

Sales LE 

C[I,3] 

Total LE 

Nuter of Crops = 0 

Crop Expenses
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LHTERPRISE COST PROGRAM* 

The variable cost elements are useful data for management purposes. 

In planning for short-time production periods of one year or less, the
 

variable costs are the key considerations relative te production volume
 

and methods.
 

Enterprise records can be helpful to the manager or decision maker
 

in several ways. These records can pinpoint 
the level of profitability 

and the Iauor, affecting this profi tbi Ii ty duriing the enterprise 

accounting porind, add if the records are kept over t iie, the level of 

performance from year to year can also aid the mana ger in ma king wide 

decisions relative to the future. 

Crop production analysis would normally be on the basis of one pro

duction cycle or on a calendar year hasis. Where is some double-cropping, 

deviation from this may be feasible. In crop enterprise analysis it 

must be realized that land is a fixed cost to the operator. It is 

necessary to intclu de land conts, it may be on the basis of an interest 

change on t:he 1and if it is owned, cash rent if it is rented, or a shave 

of the . ro if urder a crop-shave lease. The decisions on crop production 

may be on a, irinual has;s ir some in';ances and on a length of rotation 

basis in ot:hers. Two ncope.ted problem; arise when constructing enter

* 	 Sidney, James C. a( Eveet te Stone-erg, "Farm Accounting and Business
 
Analysis". K;.on Edition Chapler H.
 

* 	Miller, i ,-, I. ani ilvin Ki l. "Uses and Users of Costs and Returns 
Data". A nPe; ;or a. in/ i , i ,ceeding. Great Plains Commit tee on
Farm tMlanI iy} uit. t!i, 'rl v 1 i ! (I clI:s ; GPC-1 L . incoin, Nebraska, l980. 

Ahdel Al, and MLi iaa and Anlyqis
for Sndy ( i Abu Ra id iid ManSouria i ten. EWUt lchn ical 
Report, 19;-0. 
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prise cost; and returns. 
 One is an allocation problem; 
it is concerned
 

with how general purpose equipment and general farm overhead items are
 

allocated among alternative enterprises. 
 The second is a distribution
 

problem. IL is concerned between the various 
items used in the
 

product ion pr ess.
 

Economists differ 
q..to 
how the allocation and distribution problems
 

are handl ed.
 

In developing these enterprise budgets of Egyptian crops, these 
problems were faced in our discussions of the budgets, 
we shall attempt
 

to be as explicit as 
possible in describing how the allocation and
 

distribution issues were met.
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CROP ENTERPRISE COST STUDY
 

Title of Study: 


Prepared by: 


Identifier C(de: 


Date Prepared: 


Income 

A $ [I] 

Up to 5 lines,20 
spc. each 

Total income 

D $ [I1 

12 spc. 

Variable Costs 

B $ [I] 

Up to 50 lines, 
30 spc. each 

Total variable cost 

E $[I] 

12 spc. 

Return above 
variable costs 

Fixed Costs 

C $ [I] 

Up to 6 lines, 
30 spc. each 

Total fixed costs 

F $ [I) 

12 spc. 

G d total costs 

Return above all 
costs 

Footnotes:
 

L $ [I]
 

Up to 12 lines, 90 spc. each
 

G $ (one line, 45 spc.) 

H $ (one line, 20 spc.) 

J $ (one line, 14 spc.) 

I $ (one line, 20 spc.) 

Number Price or value Total Income
 
of per unit L.E. or costs L.E.
 

Units
 

A [1,l] A [1,2]
 

14 spc. 14 spc.
 

B [I,1] B [1,2]
 

14 spc. 14 spc.
 

C fil] C [1,2]
 

14 spc. 14 spc.
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LABOUR DISTRIBUTION
 

Title of Study: G $ (one line, 45 spc.) 
Prepared by: H (onie line, 20 spc.) 
Identifier Code: J S (one line, 14 spc.) 
Date Prepared: I S (one line, 20 spc.)
 

Man hours Woman hours Boy/girl hours 

October D [I] E [Ij F [I] 
September 
 10 Sic. 10 spc. 10 SDC. 

Totai 

WATER DISTRIBUTION, CU METERS
 

Fi rs t Second Th i rd Fourth 
...... Irrig . -......Irr-ij.- _ .... Irri 1 . . .. _Irri~j. 

October G 111 f II] Ii 3 fI] 

Septem',;or 
 10 spc. 10 spc. 10 spc.spc. 10 

Total water 3pplied 
 xx CU meters
 

Up to 12 lines, 90 spaces each 
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:;; '/ 	 I? (I( I :I, " 'I } I: 1 t ; (. C-() ; 1 Y' 	 I o~', I tA .I ' 1TtJ D -

A 	 M Ct) t1-: A11 ' llAN:: M(^s;(c:o;)I.!l ooN i ', ( A 

Prrparui vty LOtrlr NAISRArAROUI AIiOCLAL EGYPT UATrR UtE & IHANAGEILNT PROJECT 
ldlenl1f"ar Codo: 1P-1 
Date Pra-parodrl D.eZorber 1970 

Ito, Unit Nurbir of Prica. or Jaluo Total income 
Unli!, per unSi L.E. or Co-.%O L.I , 

To.atoe, fruits KG. 
 13000.0 0.035 455. 00
 

Total Inc.n 	 455.00
 

ilow try tractor Traoctor hour 4.0 1.500 6.00 
Labor 1o blanoe ferro,. tan hour 36.0 . .,2O 9.00

ylarot
t Vurr 	 Thovsand 12,0 I ,00 10.00 

Labo roHar n hour- -.- - 0 ,--- 4.5 0 
t0h'i .(.a |0~ 0C.' - 5010 0O 3.0 

Ammonuam n tratrlitf?-O-O) K); 400.0 0 0';0 20.00
Latoer to r.d'read cher. fort. Girt tour 90.0 0.000 .00 

HOPiotee-uiieg AS A measr Man hour 112.0 0.250 33.00
 

frr'laiton; (2) oo 0.000 0.00 
Co or bufIlo ram. C.ot b.hour 0.33072.0 	 23.76 
Sakia trs,, 1a1a hour 7L,0 0,050 3.60 
boy to otoiii-r ltisp nakato boy hour 72.0 0.050 3 60 
Labor to roread .Ior Man hour 72.0 0,250 10.00
 

Ini.rctit )do . 0.0 0.000 0.00 
rlaton somlral lor Litr 10'0 1.450 14, SO 
Ipr. br ru.' brpraysr hour 60,0 0.050 .1 03 

Labor to vtrray Mat hour 60,0 0.:!..0 1 IT
Fu q ic do Can 3.0 O0 0. j.0
Labor to spread funilcide riamhour 36,0 	 9.00U.250 


114rucrmlang 0.0 0.0 , 0,000 0.00 
Labor for hrarstirrrj Mh liior 192.0 0,25n 40.00 

Total Varlahr Ceosts 
 266.t46
 
lirturn Ab"rVuaVarlabloiCet, 
 100.54
 

Land ren Month 0.0 15.000 120.00 
Manqrrratrttrbargr. Men I1 2,0000.0 	 16,00
 

to r ''d tq'to 126.00 
Crand 1r1.4i 1:00t 	 402.41, 

bksturn Abrvr All Cost% 
 52.5.4
 

F UOTN I0I' 


a This .,Iudy for an are1 of one feddarr, 
A1) Tolate ia. qrn wr Itn atdoi, equal araas do,-. q tr. thtle cropping suason 

but 	4t1) yield aro tihiVr In the summer 
(2) 	Tomato nord (ron 7 tO 0 irrlqation% Oise before pranrtinq for 0 hours
 

Who. otfvr% fur 6 hou/t, irriqation eacih 12 day Intervals
 
I rIrtlttuirn ban era. rlahttnq U hours
 
ntif art traro atror 3 Jay% 4 hourn
 

tIlar, Orlr Irrlgaion aeach 12 day 60 hour%
 
To tal tne for irrIgalIon 72 hours
 

(3) one labor Aian, woanAn, boy, or gir I cart tiarvesl 2 1oads 0140 K0.) 

LAbOR DISTRIbUtON UATER DISTRIrUIO, CU METERS
 

Man womanDt oy/GrI Firs octund Third fourth 
ticr s Hours lau, Irrog. lrrit. Itrig, Irrtq, 

t; , her 9 0 in 240 40 0 

D6L6 6 0s|1D 	 240 240 0 0Jrnu.ry 42 0 6 0 0 00 

f tl oar V 0 0 0 3 1 0 0 
M..trh 	 0 0 0 0 0 0 
Aiol] 0 0 0 0 0 0 0 
M.O 0 2 0 0 0 00 
June. 60 0 12 0 0 0 0 
July b0 0 36 320 160 00 
Augu% 6i, 0 .16 240 240 0
0 


,p I.. t-,r 0 0 30 240 240 0 0 

lot4 !46 0 10 Total U.)tor Applipos- 2U00 cu -vIt.mr 

rrio DrsI 

-Water rt-quircment% ba'ird on Engineering office paper 'ated 7.15,1970 

-1 Monday 6Erouvr1
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USERS INSTRUCTIONS
 

Enterprise Cost Program
 

*Set the calculator ON and the printer.
 

1. isert tape ;Al
 

2. Track A or 1 and load file # 

a. Type trk 0; ldf 1 

b. Press EXECUTE
 

3. Press RUN 

4. When "file number for desired study" appears
 

a. Type an odd ; of an empty file to store data
 

b. Press CONTINUE 

5. When 
"new study = 1, old study = 2" appears
 

either
 

a. Type 1 for new study
 

b. Press CONTINUE
 

or
 

a. 
lpe 2 for old study 

b. Press CONTINUE, go to Step #27 

6. When "title or study" appears 

a. ipe the name of the study (max. 18 spaces) 

b. Pres , CONT INUE 

7. When "prLpared by" appears 

a. Type the name of who prepared the data (max. 28 spaces) 

b. Press CONIINU 

2. When "identifier code" appears 

a. Type the identifier code (max. 14 spaces) 

b. Press CONTINUE 
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9. 	 When "date (spelled out)" appears
 

a. 	Type the date of running the program in the way of DDMMYY
 

(Max. 20 spaces)
 

b. 	Press CONTINUE 

10. 	 When "income component" appears
 

either
 

a. 	Type the income component not exceeding 20 spaces and up to
 

5 lines
 

b. Press CONTNUE
 

or
 

Press CONTINUE if no. income component, go to Step #15
 

11. 	 When "unit appears
 

a. 	Type the unit
 

b. 	Press CONTINUE
 

12. 	 When "number of units" appears
 

a. 	Type the n of units
 

b. 	Press CONTINUE
 

13. 	 When "price or valut per unit, L.E." appears
 

a. 	Type the value of one unit
 

b. 	Press CONTINUE
 

14. 	 Go to Step :'10
 

15. 	 When "variable cost component" appears
 

either
 

a. 	Type the variable cost component up to 30 lines each of
 

30 spaces
 

b. Press CONTINUE
 

Or Press CONTINUE if no more entering data, go to Step #20
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16. 	 When "unit" appecirs
 

a. 	Type the name of the variable unit up to 12 spaces
 

b. 	Press CONTINUE
 

17. 	 When "numbhe-r of units" appears 

a. 	Type the number of units
 

b. 	Press CONTINUE
 

18. 	 When "price or 
value per unit, L.E." appears
 

a. 	Type the price of 1 unit 

b. 	Press CONTINUE
 

19. 	 Go to Step ::15
 

20. 	 When "fixed cost component" appears
 

either
 

a. 	Type the 
name of the fixed cost component up to 6 lines each
 

30 spaces
 

b. Press CONTINUE
 

Or Press CO"TINUE if no more entering data, go to Step #25
 

21. 	 When "unit" appears
 

a. 	Type t'e name of the unit up 
to 12 spaces
 

b. 	Press CONTINUE
 

22. 	 When "number of units" appears
 

a. 	Type the inum,,r of uni ts 

b. 	Press CC)NT INHI 

23. 	 When "price or vMo1up per unit, L.E." appears
 

a. 	Type Lhe price of I unit
 

b. 	Press CONT I NUE 

24. 	 Go to 20
 

25. 	 When "footnote line" appears
 

195
 



either
 

a. 	Type your footnote up to 12 lines each 20 spaces
 

b. Press CONTINUE: Go to 25
 

or
 

Press CONTINUE if no more footnotes, go to 26
 

26. 	 Title of data will appear in display.
 

a. 	If cerrect press CONTINUE
 

b. 	If incorrect press STOP and run again
 

=27. 	 When "correc tionn needed, yes = 1, no 2" appears 

ei ther 

a. 	 Type I for corrections 

D. 	Press CONTINUE
 

or 

a. 	 Type 2 for no corrections 

b. 	 Press CONTINUE, go to 29 

28. 	 When "make correction:;" appears 

a. Make the needed corrections, refer to correction sheet and 

replace stririg variable that needs to be corrected. 

Example, to change units oi fixed cost; "month"F$(t), I is 

the number of the line 

b. Press EXECUTE, go to 27
 

or
 

c. If no more corrections press CONTINUE
 

***The data and results are printed, and other corrections can be
 

made.
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29. 	 When "corrections needed, 1 = yes, 


either
 

a. 	Type I for making correctiens
 

b. Press CONTINUE
 

or
 

a. 	Type 2 for no corrections
 

b. 	Press CONTINUE, go to Step #30
 

30. 	 When "make corrections" appears
 

a. 	Make the correciion
 

b. Press EXECUTE, go to Step #29
 

Or press CONTINUE
 

2 = no" appears 

31. 	 For running old data go to Step #41
 

32. 	 When "labor, man hours for month I", I varies from 1 to 12 appears 

a. 	Type the ltbor man hours for this month
 

b. 	Press CONTINUE
 

33. 	 When "labor, woman hours for month I", I varies from 1 to 12 appears 

a. 	Type the labor woman hours for this month
 

b. 	Press CONTINUE 

34. 	 When "labor, boy/girl hours month I"appears
 

a. 	Type the labor boy/girl hours for this month
 

b. 	Press CONT INUE 

35. 	 When "water applied Ist irrigation mo I" appears
 

a. 	Type the rmnntr of irrigation water in cubic meters 

b. 	Press (I(ThT IIJLa 


36. 	 When "water applied 2nd irrigation mo IV appears 

a. 	Type the amount of irrigation water in cubic meters
 

b. 	Press CONTINUE
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37. 	 When "water applied 3rd irrigation mo I" appears
 

a. 	 Type the amount of 3rd irrigation water in cubic meters 

b. 	Press CONTINUE 

38. 	 When "water applied 4th irrigation mo I" appears 

a. 	 Type the amount of 4th irrigation water on cubic meters 

b. 	 Press CONTINUF 

39. 	 If I less than Q go to Step :30 

40. 	 When "footnote line" appears 

either
 

a. 	 Type the footnote line up to 12 lines, 90 spaces each 

b. 	Press CONTINUE
 

or 

a. 	Press CONTINUE
 

b. 	 Go to Step ,;41 

11. 	 When "correction?, yes = 1, no = 2" appears 

either 

a. 	 Type 1 for corrections 

b. Press CONTINUE
 

or
 

a. 	Type 2 for no corrections
 

b. 	Press CONTINUE
 

c. 	Go to .tep ::45 

[2. 	 When "make corrections" appears 

a. 	Make the corrections
 

b. Press EXECUTE to make other corrections and go to Step /42 

or 

a. 	Press CONTINUE for no more corrections
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43. 	 A list is printed
 

When "corrections, 1 
= yes, 2 = no" appears 

either 

a. 	Type 1 for corrections 

b. 	Press CONTINUE
 

or 

a. 	Type 2 for no corrections
 

b. 	Press CONTINUE
 

c. 	Go to Step :=45
 

44. 	 When "make corrections" appears
 

a. 	Make the corrections 

b. 	Press IXECUTE to make another correction
 

c. 	Go to Step 045
 

or 

a. 
Press CONTINUE for no more corrections
 

b. 	Go to Step ::45 

45. 	 When "progrim completed" appears
 

Both data and results are printed and stored in the tape
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FLOW CILART 

l+ rak N file ] 

Load old data
 

DATA INPU
 
Time 1, FEED 2,hp3 

T&HIP4, ALLS 

Pres Moron~de
cop-- slt 


newI d
 

newin ol
 

B?
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(dJim AT-[.;I jI, I.[ ,(i3o 1,-u16,301 IM$ S, £21 $2 O,1, 2 F$[6, 12] AIS, 23I d -!,I[.,210( 0S0 ,$1OilFIsr2i 1$[20] J$(141 L$[ 12,901
2: Iim 1)1 21 , I i2 IFI12] ,GI 121, .1121 1 21 1 2 1$ 4,903: dim K1I 12,1J 
4* dsp "CRJIP FN 1rPIq IISF COS T Sr UDY" ;w L r 4 000
S: ent "Fi I,- numb r for d,';1j red(J studV",l6: ent "new rtudy= ,otd s tudv=2",A;if' A--2;qto "LOAD"
7: ent "title of ;tudy",G$;ent "prepared by",H$0: ent "ideritif'or 
code",J$;ent 
"date (spelled out)",I$

9: I)I 

10: "I 4COM "L 
I: if ;Io LE"I)' ; "VAR IA 
12' dsp "income component,",I;ent "",A$[ I)
13: if" tY$[I V"";, o "VARIAMIE"
11: dsp "u"It',Ient .' ,D$[I];dsp "number of units",I;ent "",ACII15: d sp c,! .r vnlue per unlt,L.E.",I;en. A,, 2 1A, 

I6,: If-t) ;to "INCOML"
17! "VAR 1ABLE":I Ml; 0)r2 

i ":"v r,.,":
 
I': f I 
 >"0 ;qto "FIXE " 

2 : d':p "va:'ible cost componen l",I;ent "'",B$[I
 
[I$[i s ]="';ot "FIXED" 

-d': 1,I "unlt",I;ent .',E$[11;dsp 
"tiumber of units",I;ent "",BEI i]23 diip "price or 
value per unitL.E",I;ent "",B[I,2]
24: 1[+1)I; qt o "vnr2" 

S"F IXED": I) I
 
,26 1 " f Lx 2"
 

'/ dsp "f'o ei cost component ",I en t "",C $I] 

' ; if' C$[2.j = "' ; to "Frt4orE"2'Y: dup "un~t",I;ent 
.. ,F$[Il;dsp "number 
of units",I ent 
"",[Iti
30 dsp "pric,' or value per unitI.E.",I;ent 
"",C[1,21
 
.1 Lf l=6;gto *3
 
32' 1 1I;gto "'iox2"
33: 1 

3.1 'F ronI E" 'o, I =I to t2
 
3.' d n,p 'Footnote 
 l ine ", 2.;ent '-,L$I
31,; 1f" L11 1 " ";q to "LIST" 
37: nxt I; 0' I(-i2; tp -2
 
31J: rto "LIS "
 
39 "LOAD": 
4i) dI'
,I' 

1$,$ o D$' ,ES FSIA[*1 .1*] ,C[*]lip" 2t, LI i ,E[. c],F2.cI j,GfCI. G$, 1$, I$,J$,L$1,2]2 * II ],2 ] [1 M$C* 
0,;_.p , pd ;s 


'1,3: "1 IST"ent "CORRECIIUNF, NEEDED ?,yes=1,no:2*)Q 
44: f, 1.) 1 dsp "MAKE C2fRRECTIONS", stp

',5 : *'I I,2 "
 '46: wtI, 701,tU,iO,1U,1l)
 
47: wtti 701,27,30,107,49,83," 


CROP ENTERPRISE COST STUDY *",13,J0
40: wib 701 13,10," .. I;,;
 
4',: wtb 701 
 ,17 , 'M, 1 07,4n,11iM
 
')n: w 1 "0 2.)1 1 111,1 , t 0
'SF: with it*r*'p/r12 : ",115, " ECYPT WATER 
USE & " 2: w Ith 7"1 dANAGFEmFtjr PRiIF12T", 13, 10t 1.. /0I\1 " 1Irl,' I C :'It, (Ode ",, I,1 , 
4 1 D I t P 'r':ptr,'d ",$ 13,1In 

In /:wri t, 2.1
 
Sh, wt-V 721,' 
 1 te'm

' I h 'fl ' On tt' M II l i " 1J'-m,.r 01' PrF rt or V luti 1lotti Incotoe",3,i0l
 
t,11 w t " 201 1", l ' ,'r ,t t L. E or Costs L.E ",13,106 1 1 tl . , 1,.; wr I ,'(I 

'/I) 'I',; II V0 I i .tl,1 ,lF;4'toi ,?4x ;wr t 701;wtb 701,27,30,1 O ,6463: I'mt ,Zl/,' x;w, t It.i2 
6.: wib 701 1,7, 3, q ,6III "InLc me",, 3,i0 
65: wtb 701,2L7,310,100,64 
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66 wtI 7111, " ,27 ,49 
17: wit, 701," 
 ",27,49,i3,1i
6IJ: 130 l)r
 

69: "LI":L'il)w;i1- ll ; to "L2" 
70: 	if A$lI-"";qto "L"
 

! wtb 7/01,9,A$[1],9,Q1[ [J,i3

7f2: ML ,Ooi'xj4.1,2x,F'S.3,f'iS.2;wrt 70i,AtIiI,AII,2]1,A[1,I*A[1,2])D
 
'/3: Dar1)rl
74: 11111;gto -1-1-
7S: "L2: t
fm:? ,/,Sx,"Total Incomw",68x,f'li,.2iwr1 
70i,ri
 

76: '"tui ,z,Sx;wr't I01
2 7 3
77: wtb 701, , U,10,tO;f'mt 
,94x;wri 701;wtb 701,27,30,100,64
 
7U: t'.m zI.,Sx;wrt 701
V9: wtb 701,2 ?,3B,1O ,80C f 
 .1 	"Variable Costs",/;wrt 70 1Qi)I;O3r2
 

flO: wtb 70l,27,A18,iOO,6i
 
Ol; "L3":if I)SI1;1-t)I;gor "L4"
 
02: " I 1["]''";qto "L4"
 
U.': wlb 701,9,RS[I 1,9, L%$ [,J3
d'1: fml I,5ox,I'14.1,2x,'IS.3,fiS.2;wrt 
701.1,B[I,1],BEI,21 ,B CIi]*DB[,21]E 
IS: r24E)r2;I+I)I;gto "L3" 
U(,: "L4":f'r ,/,Vari 'arl Uar'i,,ble Cno;t",6Ox,ft1 .2;wrt 701,r237: f'mt ,Sx,"ieurrn Aho,,, 
Varoble CooIs",S3x,fli.2;wrt 
701,ri-rMr3

115; 'mt z,l.x;wrt vu(
 
13/: wih 7H1l,27,3,1UO,6n;fm1 ,
 

9
 
4x;wri 70i;wtb 7i1,27,30,i00,64
 

90: F t ,z,1/, x;wt, 7t01
 
'/: wth 

7 
I1, 

2 
,2,3U0,,hB;mt Cost.",/;wrt 701i1I;O)r4
,"Fixed 


wth 72:701 ,.27/f, 100,6138 

'/K "15" :itF 1)h;1-M} ;qlo "L6"
 

'4: if' Cl I]-.". ;qto "Lb'
 
9q; wiN 701i,9,C$CI I,9,F$[I3,13
96: 'm[ ,5(1x fl4.I,2-x~f1S,3,fi5.2;wr1 701,C[II 
],C[I,2],CfII]*C[I,2]]F
 

91: F+r )r4;T1lJI;qlo "Lu'
 
9U: "Lb":fMi , S/kSo"rotal Fixed 
Coqis",63x,vi£.2;wrt 701,r4
99: fti 
,Sx, ";rnind Totall Costs",63x,ft1,2';wrt 7Ot,r2+r)
 

1110: fi'M z,s.x;wrt1 701
 
M1: wth 701 ,27,.010O(1,6H;fmit 
 94x;wrl 701;wtb 701,27,3fl,iDD,64
 

All C~stq",46x,f23.,2;wr1
1[0.: fmt , S/x,"Return A.bove 	 7 
01,ri-rSlr6
 

M03: UMt , ,x;wri 701
104.: wtb 70i,A'7,3U,iOO,A1]jmt 
 Y94xlwri 70i;wtb 70i,27,33,S00,64
 

105; Wit 701," ",13,10 
tO : wIb 701," FIOlNOES:",i3,10
 
107: wtb 701 ,, -,13,10

1f(If: WIt, 701," 
 * 	This study for an area of one feddan.",i3ii

'.,)Y€: ) [
 
lio: Witt 701,' ",1-$ I ]j 1,i 
I
 
li1 : if L$I]1=""IjMp 3
 
IQL: H'13t;iF' I)t:,unp2 
111: jmP 3 
114: f'mt ,z,/,%,;wrt 70i;wtlb 01,27,30,1 0,hnf;mt ,Y4x;wrt 701
 
11,: wIh 7U1,27,,lo,,rO1
 
116: ent "Qnrrertiuns "eed~ledl' 
 Imys Pm ug","
 
117: if 'I"';,I P "riakq correcri-I" 	 ion.";stp ;gin "LIST"1111; [P,A$,(rI',I:1",fl,rs.,F£,,'"1[1,I3*3,,Ij[i], u.$I s $J$ L$ 

121): for 1-I in 1;'J.P1: d1,. "Inlh r ,mnn hn or 

' 
 I , for' mo~ h" ];,,~ ...., ill
 

1 22! d'ip "lab~or', womqIn bourn. For
I, 'l 'I H, /o,To 1I d, , M m(nnih",Ijen "",Fill]zr I I oI".- mi", I v 'a ""3)3 I 

" 
 r d ri "" ,;:1I '' 1II
 
! '.j,.11 'L'l I ' " i p i,I ,orl'I, 'r onth 

lI&/: dSp "wqt1v,1 ,"ppLic~d, 41h irra"l mn", ....
;,ent ,Jill
 

12U: r"0x't I
 
12Y!: fur Ki: in ,I
 
130: d',p "Footn~ote line",I;ent ,MS[I]
....


131: if M II1""';qto "PRINT" 
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1,'' n ! xt I 
133: vln "I.UIuRLCI LV'N:j WJf, LED 7 YES=1 ,O' O"2,1
 
I S11 jI Q I ;d'p "MAK L CORRECI[I} NS stp
1.1,; "PR IN I,,:
 

i3b: i'mt ,I/,24x,"1IAOR DISTRIBUTIfl., 
13x,"WATER DISTRIIIUTION, CU METERS
 
137: wr 701
130] Flit , z ,/ Ifix "Mon' 7x ,,"Womin. S x ,"Floy/Gir 1. tx ,.Firs t,,Sx ,.Sec ond. 
131: wr 71)1;fumt 4 , "lhLrd",Sx, "Fourth";wr T 701140: f m( , z , 1)x ,'"Hours ",Sx ,'"Hours',Sx , "Hours"9 x,x"Irrug. "4x, Irrig. "wrt 
 701

1'41: fIi 4x, "Irr g.",4x,"Irrrg.";wrt 701
 
14-1? 'm I , I 4 x ;wr t 71) 10143: w i ; 1,27 30 ,i10,(),60;rmt , 04x;wr t 70]1;wIb 701 , 27 ,30 100,64144: 
"CT ob,,r "' Ki' [1 '"No vemb,-'! ")K1[2J ; " qc.mber ")K$r3]

14'. "Jtriurur,y "yK1 [.14
1; "F.lhrunr'y ")K$ ;"Murch
1 ')01,I6]
146: "Ap v LI " K'll[7 1 "Ai y ")K${L0. ;"June K $ [Y]" 

1-17: "July 
 ")K 16i)l];"Auqurt ")KS[ ii]; "September"K$ 121
 
14H: O)rlO)rli)r12)r 3)ri4hS)ri6
 
14/: fo 1= Ito 12

1l%0O wtb 701 , .. ." K$[I] 
1't: m't ,Jf' .O ,4x,4f1O.O;wrt 70i,D[IiLE[l] F[I],rI,[ 
 IHI1],IEI],J[II

-il: r 4-1)(I )r1O;ril ElI] )rtl;r12+F(I])ri2

1',: ri.)ls i )rl.3;ri4Gn I]J)r14;'i3+I I ] )iS;r16+J( I )ri6
il ,4: ne Xt L 

il.J: fmt ,Z,4x;wrt 701
136: wtIh 7!)t,27,3f3,10L,&O;fmt 
,84x;wrt 7Oi;wtb 701,27,38,100,64

11,7: w ;b 70(1 , 1 ," To)tl 
 "
 
V-9: f'mt ,3fltOO,7x;wr* 7/0l,rig~riltrU2 
}oY: lret ,"1otol Wliter Applied=",f7.0," cu meter%" 
11,0: wri '/O1,r16'rIfr 4+ri3)ri7 
161: Femt ,z,4x;wrt 701
7 01 2
62: wtb , 7,331OO,68;fmt l4x;tjri 
70i;wtb 701,27,30,iG0,64
 
163: wib 701," ",13,i)0
 
164: wtb 711," FO(INOTEG:",13,10
i j); W t b 7))1 , .. i (/ .. , , 

IIl,: for It lI o 4 ;w Ib 711, " ,M$[I],i3,iO;nex1 I 
16( : ,'lit"C orrer Ii o s 7 1 n, ,s 2 = n "o",C
16U: LF (,i ;dsp "rl ,,c(orr,: tjon." ;stp ;qto "rRINr" 
1,9: rc f lt1,D * E)I[* l]F[#] C[I*]1111*1, 11*1,JI*1 ti$;rtw
170: Asp "PROGRAM CDMPLETED"';tp 
171: end
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INVENTORY PROGRAM
 

This program lists supplies and equipment received in Cairo from 

the USA and shows their distribution to the areas, laboratories, or 

stores of the [WUP. 

STORE PROGRAM 

1. 	Set the calculator on, the printer and the disc drive. 

2. 	 Install the disc inside the disc drive and close the door. 

3. 	 A. Type get "STORE" 

B. 	 Press EXECUTE 

C. 	Press RUN 

4. 	When 'NEW )ATA I OLD DATA 2 OLD D. 3" appear either 

A. 	 Type 1 for new data or 2 for more than I old box data or 3 for 

1 old box data 

B. 	 Press CONTINUE 

5. 	 For old data 2 go to Step #12 

6. 	 When "BOX ." appear 

A. 	 Type box 

B. 	 Press CONTINUE 

C. 	 For old data 3 to to Step #14 

7. 	 When "contents" appears 

A. 	 Type the description of this element 

B. 	 Press CONTINUE 

8. 	 When "QUANT" appears 

A. 	 Type the quantity of this element 

B. 	 Press CONTINUE 
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9. 	When "MAIN OFF" appears
 

either
 

A. 	Type the quantity in main office
 

B. Press CONTINUE
 

or
 

A. 	Press CONTINUE for no element there
 

10. When "KAFR EL SH", 
"EL MINYA", "EL MANSOURIA", "WATEP LAB",
 

"STORE" or "SOIL LAB" 
appear
 

either
 

A. 	Type the quantity in this area
 

B. Press CONTINUE
 

or
 

A. 	Press CONTINUE for no 
item in this area
 

11. 	When "At end 2" appears
 

either
 

A. 	Piess CONTINUE to enter another item
 

B. Go to Step #7
 

or
 

A. 	Type 2 for no more items, go to Step #14
 

12. 	When "from box 5" appears
 

A. 	Type the lt box
 

B. 	Press CONTINUL
 

13. 	When "to box:"" appears
 

A. 	Type the last bo y
 

B. 	Press CON-INUF
 

14. 	A list of the box contents is printed
 

15. 	For new data 1
 

When "correct data yes" appears
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either 

A. Type 1 for no cowections 

B. Press CONTINUE
 

C. Stop
 

or
 

A. Type 0 for corrections
 

B. Press CONTINUE
 

16. When "Make" appears 

A. Type the corr'ections 

B. Press LYLCtT[P 

C. For more corrwctiins no to Step #16 

D. For no more corrections press CONTINUE 

E. Go to Step #14 
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E~: t4 JU~P C:)Rs3 (j F.) IE:( 

-9 ~ LW JLNTC) I'AFR 3. L I _, ; i I . ~ t INL AIN ~ ~ U 

ASBSfx] CS(K] DS(K] ESIK] FS [K] GS[KJ HS [K) IS[K] JS[K] 



E: w-1.)J1:- ; "(:)I,.: ) E: , 

POX# CONTENTS QUANT. MAIN'O. KAFR S. ELMANS. ELMENIA W.LAB. P.STORE S.LAB 

N) 
C) 
O 

162 Arlex transparencies 
Transparency film 

UlTrafine flair pens 

11 
12 
72 

12 
72 

1 

Graph Paper 5 5 
Correction Ribbon/6 ribbons 

Insertion tool 
Vacuum Dial Gauges 
Airmail Envelopes 

6 
5 
2 
8 

6 
5 
2 

8x 



W41131,4
I:Idim . ,I5401,] 15,1,)1, 
 ~ '~1 S1$3 
2: .ent "NLJ DATAf I OILD DF 2~ OLD) D. 3",A;if A=21gla "LOAD'' 
3: onIt II SI V-A;AS)U$;qta "LUAI 
4: 0IX 
9; 11K31KE,
 

V;dsp "ljIJANr,K;'n t "'CsCIKJ
 
U: isp "MALIN tiFF" ,I(;Pnt "" D2EKI
 
9): dip "KA11 I LSH",YQent IK
 

It1: dip "LLMNSOIA,Kerit ""'FSEK] 
12: dip "WATER4 LAWI.,K;eni "',HSC[I(
 
13: uIsp 3 TURI: , K;e I " , 11K I 

IS: ent "At enmd 2",4; ±' i4#2,gto 5 

17 : "LOAD" 

L0: 'LUAI ":~
 
01; 'IIqf J$,I,.\
 
d32:sreqd iAI,3DsrsHsJ~
 

'i
PINT": 

ps: if A-2'L;ir l(IR;.i I)Njqto .37 

27: wih /11,P7,3(,i07,4Y, ,3," LWUP STORED EP,.",i3,iO

ZU: wth 701 ,.7,3], 107,4fl,3
 

.30: wIN 711,IO,10,10,11 
31 : wIN ?U1I,27,3[11100,60 
17: wil,/0 vu' 11i)/ r.ONIENI3 
 QUANr.

33: wIN 7(J1,1A1 U. XAIN S. ELMANSi. ELIILNIA W.LAI. P.STIJRE 
 S.WA."
 
34: wINJl ,',1, U, 

37: 11)1< ,li l 

371: 1*)K
 

!Y: IMI '', m1 UI,LAU,lI,c4,hx,c4,4,c4,7x 
 c4 Ix A 3y c4,'* c4,3x ' 40: il wIKI 71. I1I , 34 EL rr (K -1 rKItlK1 ,A [
 

42: rmt 
 7,11, ,r311,3, ,c4,6x,,4,3x ,c'1,7x,,c4,hx,c4,, c4,Sx,c4,3x,c4
13: wrl 7111.7,145(01,CS(K IDIIESIK I FUIK I,551K) (151K], 15(K) 31K]
44: if K( ,jtn 303 

'1b: f A-7 ;wtp 

411: ifAIi Mlti "PRl~INJT' 
4:' if " % l & l 

51 rt ' ,I I 

*30 34Y 
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