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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. McConnen, 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
conduct of its operations. It is divided into four sections: engineer-
ing, agronomy, economics and administrative.

Background material is presented for each program and ivcludes
citations to references where available. A flow chart is provided for
some programs. Instructions for the operation of the programs are
given in complete detail. Though the instructions are explicit and
detailed the user should be familiar with the computer and its opera-

tion before attempting to use these prograns.



DISCHARGE CCMPUTATIONS FOR CUTTHROAT FLUMES
Program Description

This program is used to calculate the daily discharge of a
cutthroat flume Tor a one month period.

The input is taken from two water level charts, one for the
upstream water Tevel and the other for the downstreanm. The charts
are read with a digitizer. an integral part of the comp-i or systenm.

The output of the program is a tabulation of the daily discharge
volume, the summation 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 (1) are used by EWUP to measure rates in
furrows, farm ditches, meskas and canals. Two water depths are
measured in the flume, the upstream depth or head, ha’ and the down-
Stream, hb. The Targer permanently installed flumes are provided
with recorders to obtain a continuous record of the twn heads, for
example, the flumes on the vekalt, Omsen and Hamad Canals at Kafy
L1 Sheikh. The charts are read to obtain corresponding pairs of
values of head and time which arce inen fed ta the computer to cal-
culate the rates and volumes of discharqe.

The charts can be read manuaily or by a digitizer (chart reader).
The program qiven here js designed for use for a digitizer,

(1) Skogerhoe, Gaylord V., Bennett, Ray 5; Wallor, Wym R, Selection
and Installat on of Cutthroat umes for Measuring Irrigation and
Drainage Water, Colorado State University Lxperirental Station,
Fort Collins, Technical Bulletin 120, 1973.



The Discharge Tunctions
Technical Bulletin 120 (1) provides the discharge equations for

the flume in English system units. Ho]a](L) hhas converted these to

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

Q = K] H]'OZS han1 (with English system)
Q= (3.281)™M° ]'975K] wl-025 han] (with metric system)
and for submerged flow
Q= 52 H]Jf??iff__jlfﬁzfitm (with English system)
(- Tog hb )2
h

Q= (3.281)M - 1.975 sz 1.025 (ha - hb)nl (with metric system)

(- log hb )

h
a

Equations for the relationships between Nys Ny, K], KZ’ submergence St

and flume Tength qiven in EWUP Staff Paper #6 are:

K

2.962 + 1.448

1
L
ny = 1.418 + .408
L
K, = 2.51 - .801 InL

(2) Helal, M.; Cutthroat Flume Metric Equations, EWUP Staff Paper
#6, May 1980.



1= .748 - . 064
n, L

S, = .485 + .1887L - .0269L.° + 0102

LZ
These equations are limited in application to flume lengths,

0.46<L<2.74 meters. Thus they do not apply to the Abueha Canal

flume at E1 Minya which is 3.3 meters long.
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A.  PROGRAM OPERATION (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: get 'Tile name"
Where the file name is the program name such as "K.E. HA" or
KE.OS" or "K.E, HE"
2. Press RUN key
3. When "Date = 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 =1, old = 2" appnars 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. 01d data will ve printed by the printer and stop
6. When "L = flume Tength (mt)" appears in the display
1. Type the flume length in meters
2. Press CONTINUE
7. When "¥ = cutthroat width (mt)" appears in the display
1. Type the flume width in meters
2. Press CONTINUE
8.  When “H(,i U.oSoe. = 1, Hb D.5.L. = 2" appears in the display
1. Type 1 for reading the upstream level chapt (Ha)
or Type 2 for reading the downstream level chart (Hh)
2. Press CONTINUG
9. When "Day of Reading" appcars in the display

1. Place chart onto digitizer



10.

1.

12.

13.

14.

15.

16.

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

3. Press CONTINUE

When "set Tower extreme Tt + rt pts" appears in the display

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

2. Take the reading of the left and right lower points from the
chart by pressing sample (S) key each time

When "upper rt & 1t" appears in the display, read the upper right

and Teft points with sample key

When "X val Tower 1t" appears in the display

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

2. Press CONTINUE

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

When "Y val Tower 1t" appears in the display

1. Type Y value of the Tower left point (w.s. elev. in mt)

2. Press CONTINUE

When "Y val upper 1t" appears in the aisplay

1. Type Y value of the upper Teft point (w.s. elev. in mt)

2. Press CONTIMNUL

Read the chart by placing the cursor on each chart trace "break

point" and pressing the S key on the cursor. Also take readings

tmmediately before and after midnight. Make certain that the

before and after readings fall on the two separate days.

[t is not necessary to read each fluctuation of the chart trace.

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



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 charts are involved remove tne chart for Lhe first

{

week and replace it with the chart Tor the ne<t week. Go to

Step =9 until end of montn 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 tnis remaining time. If an additional reading is attempted

the result will be "error".

When the Haor Hb charts for the month have been read,start the

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

Follow steps & through 15.

These readings are taken in the continuous mode. Press the "C"

key one time only, and then follow the chart trace from left to

right until tne right Timit is reached. Shift the chart or fix the

next weel iy chart, continue following the chart trace until the

end of Lhe month 5 reached.

When "prepared Ly inears in the display

Ioo Type dn tne name of the operation

2. Press CONTINGL, digitized values will be printed for
examination

When "data i correct yes - " appears in the display

1. Type 1 Lo store the results

2. Press CONTINUL

or

6



1. if data is not correct type any number except 1 and
repeat program,.

2. Press CONTINUE
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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.," pross CXECUTE (for disc)

or trk (number), 1df (number), press EXECUTE (for tape)
2. Press RUN
3. When "CUITHROAT FLUME NUMBER," appears in the display

1. Type # of Tutthroat

2. Press CONTIMUE
4, When "Farm No." appears in the display

1. Type Tarm =

2. Press CONTINUEC
5. When "Date DDMMYY'" appears in the display

1. Type the date where DD = day, MM = month and YY = years

2. Press CONTINUE
6. When "“flume Tength 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 widih in melers" appears in the display

1. Type the flume throat width (moters)

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

1. Type the area in square meters

2. Press CONTINUE
9. When "number of data points” appears in the display

1. Type = of wata points

2. Press CONTINUE

12



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.

11.

12.

13.

type 14,25
2. Press CONTINUEC
When ”ha“ appecrs in the display
1. Type up stream level reading
2. Press CONTINUE
When “hb“ appears in the display
1. Type downstream level reading
2. Press CONTINUE

Go to Step 10 for remainder of data poinis

When "changes?, 1 = yes, 0 = No" appears in display
1. If yes tvpe 1, press CONTINUE
a. When "data set no 1" 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 “ha” appears in display type the U.S.L.;
Press CONTINUE
d. When “hb“ appears 33 display type the D.>.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 ‘

-

Input
Cutthroat Flume Number

Farm No.
Fluma Length in Meters

Flume Throat Widtn in Meters
Area Served in Square Meters
Number of Data Points

Input

Time; ha; hb

[Nhich data Point

Time
h.

d
h

b

h, .
Yes = 1, free flow bl displaced value
¢

Print; ',h}, hh’ dH’ 50 (votume ), D{depth)

¢

B O

— I
l



dam L W,V TE200),HL200),602001,00200),D02001,E02001,P,5,J(5)

dim X[L2003,Y0200)

enp “"CUTTHROAT FLUME NUMEBER",V

enp "Farm No.",N

enp “Date DDMMYY", K

03P

enp “flume length in meters" ,L;if Flgi3+(L(.45)+(L)2.75) ;cfg 13;jmp O
enp "flume thront width i1n meters™ W

enp "area served in square metaers”,§

enp “number of data points”,

10: 2,/762+1.448/L)0;1.418+,405/L3C;.746-.064/1.0D;1/DID

14 2,51~ 8041In(L)YIE; . 485+, 18070~ . 0269012+, 0402/ 2)F

12 1)H

13: for I=H to Wjprt [;enp "Time",Y(I);enp "ha",HlI);enp "hb",GlI);next 1
14: ent “changes 7,1=Yas,0=NO",JI2);if J[21=0;9to0 17

15: enp "data set no I",T;enp "TIME",Y[I},"Ha",H{I),"Hb",GI[I]}

16: gro 9

17: tor I=H to O

i 1-1)J

190 1f [=1;08)A)TIl ) ;next I

20 f Fre (YT =€ c(Y[J1)C03100¢Y[TI~Y[T)~,4)+A)AITII]}gto +2

21 100(YLTII-YLID)+AIAITILI]

22: next 1

23 for I=H to B;GIII/HITIIIX[(I);prt X[I)inext I

24 spe jprt Fidsp " yes=1 , FREE FLOW hb/ha{",F;enp "G

25: for I=H to 0

il
5

VT NN SLF -

6: 1f HITI=GILI);0)Q011;q9te 29
27 af G(I)/H(I](F;iUOUBJ.EDi‘(C-i.975)“‘1.025(H[I]/100)‘C)Q[I];qto 29 .
28 LOOBES . 281 (C~-1. 975U L, 02S((HITI~G(I1)/100)*C/(~10g(GIII/HIT)))>~D2IQLT}
290 af =1 gmp 3
Ju: 0IELY)
41 h[I—ilf(é/\OO)((D[IIVQ[X—l))/E)(T[I]-r[l—il))E[I];iUOE[I]/S)D[I]
32 neqt [ . '
33 WP
34: fmy O,/,/7,wrt 701,08
3S9: wrt 701 . B;wrr 701.8
363 conv 124,07
70 wer 708, "o iAktg
3U: 1f G=1;+¥mt 9,2x,"FREE FLOW CUTTHROAT FLUME DATA™,/ urt 701.9;g9t0 40
3¢ #mr 2,35, "SUUMERGED CUTTHROAT FLUME DATA",/;wrt 701.2
A0 wrt 01, " IAKDS"
44 tmt 1, 30x,F6.0;urt 701.1,"Dnte”,K
40 fmt 9,23x, " arn No.",f3.1,4x,"Area" ,2x,f9.3,"nt2" jurt 701.9,N,8
Ad: frtv U,/,/7:urt 701.8
44 fmt 8 30x,"For flume number";wrt 701.3
A%: Fmt 7 ,3%5x,F2.0
A6 wrt Y0L1.7,V
A7 tmt 8,7,/ urt 701,48
A At 4,Ux,”I”,”x,”hn",9x,“hh",9x,"dh“,9x,"Q",?t,"SD",9x,"D";urt 701.,4
A7 Wt 701 AgDY
U Fat /.,41,"rnn“,‘r’x,"cn“,'?x,"cn”,‘?x,"cn",U(,"lps",ﬂx,"n3",‘?x,"cn";urt 701.6
Sl owrt Y01, i adAY
D2 fAt Oy, £9. 1, 81004, F12.0,F10.0,F13.2,710.2, 11,2
93 1
DA ftar I°M 1o Q)
B W /U\.H,I(I),HllI,ﬂ(I],H[I)—G[I].Q(I],ElIJ,D(XI
Dh o next |
DY AR 2,400, " (design A analysis by M.Helnl)";urt 701,2
LT aap
24014
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DISCHARGE COMPUTIONS FOR THE
BLNT MAGDO'L NYRPIC GATE

Program Description

This program calculates and rates and amnunts of discharge through
the Nyrpic Gate at the head of the Beni Magdoul Canal.

The input consists of date, water surface elevation in the approach
forebay as taken from a recorder chart, and the width of gate opening,

The output 1s a tabulation of daily discharge volumes and summations

for a calendar month.

The Nyrpic Gate controls the rate of flow into the Beni Magdoul Canal.
Its raised sill provides an excellent control free from submergence
effects. Six parallel sluice gates for openings ranging fom 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 meter measurements calibratad the gate and yielded the
following discharge functions:

Weir flow

Q = 1.443 U(WL - 15.77)1-487
Submerged Flow
Q = 0.4856 w120 - 16.77)-5493

The head at the change from weir to sluice flow is
- . - ‘,_ $26.0]
, = 0.0765 w0 1609
1 .
These cquations are incorporated into the program. Any physical
changes to the gate would atfocts jts rating.  This would necessitate

rerating the gate and deriving new discharge functions.

17
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PROGRAM OFERATION
A. Turn on the calculator, disc drive, digitizer and the printer.
B. Fixed the chart on the digitizer
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
Press RUN
When "NEW DATA = 1 OLD DATA = 2" appears
either
A. Type 2 for old data
B. Press CONTINUE
Or
A. Type 1 for new data
B. Press CONTINUE; go to Step #6
When "Date = DDMMYY = DD is end Day of Month" appears
A.  Type the date of the last day of the menth
B. Press CONTIMUL: go to Step =20
When "set lower extreme 1t & rt pts.' appears
A. Mark 4 points in the chart to read it (rectanqle)
B. Take the reading of the ieft and right Tower points from the
chart by pressing sample (§) key each time.

When "Upper ri. 4 1t." appears
Read the upper right and Jeft points with the sample (s) key.
When "X val. Tower 1t" appears

Ao Type the 4 value of the lower left (time in days)

B. Press CONTINUE



10.

1.

12.

13.

14.

15.

16.

When "X val Tower rt." appears

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

When "Y val. lower 1t." appears

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

When "Y val. upper 1t." appears

A. Type Y value of the upper left point (head in mt)
B. Press CONTINUL

When "Date = DDMMYY = DD is END day of Month" appears
A. Type the date of the last day

B. Press CONTINUE

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 CONIINUL

When "W(1)" appears

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

B. Press CONTINUE

when "FROM" appears

A. Type the starting date of the gate opening period;
Exambie: 2 days 6 hours = 2,25

B. Press CONTINUE

When "To" appears

A, Type the end data of this gate opening period (same form as
Step «1%)

B, Press CONTINUE

19



17.

18.

16.

20.

22.

When "W appears where I changes from 2 to No W

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

B. Press CONTINUE

When "To" appears

A. Type the last day of this gate opening period

B. Press CONTINUL

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

Take the reading of the chart with sample (s) ley, take around 14
readings per day.

Press S key for each data point.

Take readings wathin rectangle formad 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,

When "TABL = 1, PLOT = Q" 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; qgo to 23

When "No. of Copy" appears

A, Type the = of copres needed

B. Press CONTINUL

Ao List coniv by of Date, USL, DAY V, TOTY. is printed

B. A1l the data and vesults are stored in disc on a file named by

date for new data and go to 31
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23.

24.

25.

26.

27.

28.

29.
30.

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

When "To" appears

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

B. Press CONTINUE

When "Tic" appears

A, Type tne incremental units of the X axis

B. Press CONTINUE

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 CONTINUL

bihen "Y intercept" appears

A. Type where the Y axis intercept the x axis

B. Press CONTINUE

When "Y AXIS", "rom", "To", "Tic", “Step" and "X intercept" appear

do the same as from Step =23 to #27 for the X axis

For old data g0 Lo Step 32,

vhen "DATA TS COKRRECT yes = 1" appears

either

Ao Type T to store the data

B. Press CONTINUL

or

Ao Type P if date incorrect:

G.  Press CONTINUE, and repeat run

7l



31, When "want anotier plot (yes = 1; no = 0)" appears
A. Type 1 press CONTINUE for plotting, go to Step #23
B. Type @ press CONTINUE, go to #32

32. STOP
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dim DIASOT,AL3,3),104,31,C03,41,E04,11,F[3,1]1,6(3,11,H(3,1]

U

1: dim T{4301},5043014,10,7

2: dim A‘[bl,X[dlU],Y[4301,N[20],L[EU),H(EU],L‘lED],K,E,F
3: day .

G dsp "B.MAG, DIS.PROUG. ";wnit 500

St ent "NEW DATA={ DD DATA=2",J;if J=1;q9t0 10

b: ent “"Date =DDMMYY=DDis end DAY of Month", A%

7: nsgn A%, 1,0

B: sread 1,A%, X0K),YIX),WEx],L0X],MIx],Ls,K,E,F

?1 gto 29

10: dep "set jower extreme 1Fft & rt pts”;wait 1500

11: red 4,rt,rdred 4,r3,r4

1d: asp "vpper rt, i1 red 4,rS,rbjred 4,r7,r8

td: enp " X val lower 11" ,El{,1);enp “X val lower rt",E(2,1]
14: LU, 10)EM4,11;E02,11)003,1)

15 1)H[1,i})UIE,i1)U[3,1))R[A,11;r1)B[1,2];r2)B[1,3];r3)B[2,2];r4)B[2,31
16: rSIBL3,2);,r6)H12, ;P73B04,2);r08)B04,3)

170 trn M)C;mat CIOA 1y AA;mAT CEJF;mat AF)G

18: enp "Y val lower 1t",£01,1);enp "Y vnl upper 1t",E(3,1]
19: E01,410EI2,11;E08,410EC04,1])

20: mat CEXF;mat AFIH

21 "HANI MAGDLUL"ILS

C2: enp "Date=DDMMYY=DDis END day of Honth",A%;val(A$)IK;100frc(K/400))F
23 1UOfrc((K‘F)/iOUDU))E;Ant((K—F—iOOE)/iOUOD))K;F+1900)F
V4: enp "No. of W max.(1B8)",A

25: 01B

260 L+H)BS L H=1;enp u[i],"fRUM",L[l],‘TO“,H[i];JHp 0

27: enp WIHI;MIB-1)JLID};anp “To",M(D]

23 1t [(Aj;gto -2

29: 0J)IJIR; 1)K

JU: 1+RIR

St 1 J2;44¢0003P g0 37

320 TeW)DIP; b P=4alb;prt P

330 red ALX YG01,1146 2,1)X+G(3,1]Y)X[I);H[1,1]+H[2,11X+H[3,11Y)Y[1]
Ja. gmp 2

35 1)k

36 af X(UIDOK;qto +3

370 0f XUTHCG=ATR)WIR) )W, gto 42

30 gre -2

37 oaf Y[[l-1&.77(=.?7ASU‘(—.1069);1.443“(Y[I]-16.77)‘1.487)L[20];qtu +2
a0 CABSOWT L BANY(YITI-16.77).6453)L1201

Ml ab L= 00M047205L12000L0190;.F X{I1<K;gto 3%

AZ: abs (ALY -X{I-11))HW(20}

43 AI200WID0ICLI20I+LL17)1)IUWILP]

A4 0rfil)

A5 WP IAHIL9)13MI20))6101 )

A6 4P XTI =RGRITIII;L+RIR;0IML20)

47 0Ly

A WL T DT -1 1)D01)

AP b a0y [P0 DILUY? ), MI20 1 IM049) 50 F J=2;gte 31

G0 f J XULTOK  gto 302

Blioaap CIakl. -1, PLOT=0", 050 0=0;g10 76

520 wnp UNOL O COPYT Y

PRI BIT!

LA LebigH

5T conw 14,07

ShH: o owrt U0y, il AkEn

L AT IERTY X S S TR IS

R T A B TR

DR N S AN B R e

L T B L L D T 0L A, UDURING® B, F

Wl o TNy

62 tmt 4,Jx,'butu",iﬂx,"USL“,tEx,“DAY V.",14x,"TOT V.";wrt 704,4
03: wrt V01, *indD"

o et

23



Hha: e ﬁ;?u:,"Ml",)Jx,"Htl",l?x,“HtJ",Jx;urt 701.5
b owet UL, EAAAY
b 0)1
L7 14031
6H: 1t T(I1=0;gt0 ~1
i Fmt b,éx,FE.0,101,F7.2,bx,F10.0,Sx,F17.0
700 wrt 708.6,T010,Y011,6010,DL1)
740 uf 1(P;gta -4
72 M 7,2%x,"(design A nnalysis by N.Helal)";wrt 701.7
730 48 HGVurt 701.2;gt0 95
74: qto 95
7S5 pri "XAX15"enp "fron“,rl,“To",rE,"Tic",r3,"Step",r4,"Yintercept",rs
Y61 prr "YAXIS"jenp “Fron",rb,"fo",r?,"Tic",rB,"Step“,r?,"Xintercept“,r&
77 pent A
78: fxd 0
yoscl rt,r2,rbh,r7
B0: xax rS,r3,r1,r2,r4
1 yax v, r,r6,07,09
B2 wuer 1.05,2,1,0
H3: plt rio(rﬂ~r\)/P,rh-l.]rﬂ,o;lbl "TTHE I[days) desidana byHELAL"
Ba: plt (r1er)/2,r7;1b1 L4
US: plt Crivr)/2,r7-r0; 10l E," ", F
Ub: csur 1.6%,2,1,90
U7 plt ri=-r3,r7+rd,0;1b1 "T.DIS.QIMt3)"
fBig: pent 3
HP: 1) I
20 ple XOU) Drry
P uf TP 100090 -
22 open
730 af J=t;ent "DAlA is CORRECT yes=1" H
Ya: uf =t 0f H=1 MU 2 1IWI201IMIL9IIMI201ILI19]IILI20)
PO af J=t;0f Hstjapen A%, 30
Yhi oaf J=tp0f H=1jaegn Ab, 1,0
POt It M=y sppt 1,&F,X(x],Y[*],U[‘l,L[*],Hltl,L$,K,E,F
YHI enp "Want Another Plot Cyes=1,n0=0)",W;if W=1;q9t0 79
7 stp
1508647
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WATER TABLE CONTOUR PROGRAM

Efggrgpypg§pjjp}j9p

This program is used to analyze and portray observation well water
Froj b y

Tevel data from the study areac,

The inrut corsists of fixed data and of variable data.

The fixed data include:

a.
b.
C.
d.
d.

The X and Y coordinates of the canals and drainage ditches

The X and Y coordinates of ecach observation well

The elevation (/ coordinate) of the top of casing for each well.

The triancular iesh into which the well net work is divided.

Specific yield.

The variable data include:

d.

b.

Dates of observation

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

The output concists of:

a.

b.

Contour map of ground water elevations.

Change in ground water elevation between two dates

Contour map of depth to ground water

Print out of:

1.
2.

L, Y, / coordinates of wells

Division of well network into triangular mesh
Greand water elevations for a given day

Area bounded by wells

Averayc water table elevation change

specific vield

Change in water volume under well field

Lquivalent average water depth chanqge.



9. Area of stydy region

10.  Total change in volume

11. Change in ground water elevation between two selected dates
. Program Background*

1. Establishing the Mesh

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

network consists of seven wells as illustrated below:

The network must be divided into convenient triangles. A possible

arrangement is shown below

* Water Table Contour Program (WTCP), J. C. Loftis
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Each mesh element s 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:

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

Where

p

Mesh #

1

[
<

(

AB+B

Area bounded by wells

C+AC)

27
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USERS' INSTRUCTIONS
WATER TABLL CONTOUR PROGRAM
a. Turn on the caiculator, disk drive, printer and plotter
b. Put the disk in the disk drive
c. Install paper in the plotter and locate the points Pl and P2 to
define whatever plot area is desired.
a. Type get "File Name"
b. Press EXECUTE
Press RUN
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 Step #40
or
a. Type 2 to input a rew set of daily water depths
b.  Press CONTINUE, qgo to Step 429
or
a. Type 3 to add or modify existing well data or mesh
b. Press CONTINUE
When "Add new well, y or n" appear
a. Type y to add new well
b. Press CONTINUE
or
a. Type n for no addition
b. Press CONTINUE
C. go to Step =9
When "X coordinate of wejl 1" appear
a. Type the X coordination of the new well

b.  Press CONTINUL



10.

11.

When "Y coordinate of well 1" appear

a. Type the Y coordinate

b. Press CONTINUE

When "Measure Pt. elev. of wel] I" appear
a. Type the datum of the clevation

b. Press CONTINUL

c. Go to Step #5

When "change Mesh, Y or n" appear

either

a. Type Y for change Mesh

b. Press CONTINUE

ov

a. Type n for no changing

b. Press CONTINUE

c. Go to Step #17

When "single clement(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 CONTINUE

c. Go to Step =7

When "chango/add elem' t 4 (neg. of end)"
either

a. Type the = of mesh

b.  Press CONIINUE

or

32



12.

13.

14.

15.
16.
17.

19.

a.
b.

c.

Type nea. = for no changes
Prass CONTINUE

Go to Step #17

When "well 1 of Mesh" appear

either

d.

b.

Type 1st well of mesh element #]

Press CONTINUE

When "well J of Mesh 1" appear

d.

b.

Type the 2nd well of mesh element #l

Press CONTINUL

When "well £ of Mesh I" appear

a.

b.

If change whole mesh go to Step

Type the dnd well of mesh element #1

Press COHT ITNUL

Go to Step 1

A list of all wells and meshs are printed

When "Are value correct, y or n" appear

either

a.
b.
or
a.
b.

c.

When "Well (w), Mesh (m), or correct (c)

Type n to make corrections

Press CONTINUE

Type vy for no corrections
Press CONTINUL

Go Lo Ltep = ZA

cither

d.

b.

Type w for well corrections

Press CONTINUD

#

4

33
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20.

21.

22.

23.

or
a. Type m for mesh corrections
b. Press CONTINUE

c. Go to Step #74

a. Type ¢ for no corrections
b. Press CONTINUE

c. Go to Step =1/
When "Well =" appear

a. Type the well

b. Press CONTINUE

When "X" appear

a. Type the x dimension
b. Press CONTINUE

When "Y" appear

a. Type the Y dimension
b.  Press CONTINUE

When “Z" appear

a. Type the 7 dimension
b. Press CONTINUE

c. Go to Step «]9
When "Llement =" appear
a. Type the = of wmesh element
b.  Preso CONTINUE

When “T" appear

a. Type Ist well

b.  Press CONTINUE
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27.

28.

29.

30.

31.

When "J" appear

a. Type 2nd well
b. Press CONTINUE
When "K" appear

a. Type 2rni well
b. Press CONTINUE

C. Go to Step #17

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

either

a. Type y to enter new daily well depthnes

b. Presc< CONTINUE

or

a. Type n for no entering

b. Press CONTINUE

c. Go to Step =39

When "New (n)/change exist well dati (c)"
either

a. Type n for new well data

b. Press CONTINUE

or

a. Type ¢ for change well data
b. Press CONTINUE

When "Dates DDMMYY" appecr

a. Type the date

b.  Press CONTINUE

For change existing well data go to Step

35
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33.

34.

35.
36.

When “depth of well " appear, =1 to 100

either

a. Type depth on day DDMMYY
b.  Press CONTINUE

c. Go to Step =32

or

at end of wells go to step # 35

When "well # (neq if end)"

either

a.
b.
or
a.
b.

C.

Type the well

Press CONTINUE

Type neq. # for no more entering
Press CONTINUE

Go to Step # 35

When "depth at well 1" appear

a.
b.

C.

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

When "are values correct, yor n" appear

Type the depth
Press CONTINUE

Go to Step #33

either

d.

I,

C.

or

d.

Type y for no corrections
Press CONTINUE

Go to Step #39

Type n for corrections

Press CONTINUE
36



37.

38.

39.

40.

When "tlell number 1: appear
either

a. Type the well #

b. Press CONiInUE

or

a. Type neq. #

b. Press CONTINUE

c. Go to Step #39

When "depth of well well I" appear
a. Type the depth

b. Press CONTINUE

c. Go to Step =36

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

a. Type y for making contour map
b. Press COMTINUE

c. Go to Step =40

or

a. Type n for no contour map

b. Press CONTINUE

c. Stop

When "Flev. (e) or elev. difference (d)" appear
either

a. Type e for elevations on one day

b.  Press CONTINUE

or

a. Type d for differences in elevations on two days.



41.

42.

43.

44.
45.

46.

47.

b. Press CONTINUE

Cc. Go to Step #42

When “elev. on day, DDMMYY" appear
a. Type the date

b. Press CONTINUE

c. Go to Step =47

H

When "Day 1, DOMMYY (elev diff
a. Type the Ist day date

b. Press CONTINUE

i

When "day 2, DDMMYY (elev diff
a. Type 2nd day date
b. Press CONTINUE

The results are printed

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

a. Enter the arca in square meters
b. Press CONTINUE

When "specific yield" appears

a. Inter the specific yield

b.  Press CONTINUE

When "Tot arca = 1, Blwn wells = 2, limit = 3" appear

either
a. Type 1 for total area
b. Press CONTINUEL

c. Go to Step #51

a. Type 2 for between wells
b. Press CONTINUE
or

38
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a. Type 3 for limit
b. Press CONTINUE

c. Go to Step #50

i

When "bhetwean well agpear
a. Type lst weil #

b. Press CONTINUE

When "And well #" appear

a. Type Znd well #

b. Piess COMTINUT, go to Step #5]1

When "Min X", "Max X", "Min Y" and "Max Y" appear sequentially
a. Type these values each time

D. Pvrss CONTINUE

When "Axes plotted, y or n?" appear

either

a. Type y for plottirg axes

b. Press CONTINUE

or

a. Type n for plotting without axes

b. Press CONTINUE

When "cven (e) or set (s) contours" appear
elther

a. Type € to have a fixed # of contours

b.  Press CONTINUL

or

a. Type 5 to have a fixed contour interval
b. Press CONTINUE

c. Go to Step «54
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53.

54.

55.

56.

When "# of cortours" appears
a. Type the = o contours
b. Press CONTINUE

C. Go to Step =46

When "Ho, the Towest contour value" appear
pp

a. Type the lowest value

b.  Press CONTINUE

When “contour difference"” appear
a. Type the contour difference
b.  Press CONTINUFE

A plotting is done

when "Another plot, v or n" appear
either

a. Type y for plotting

b.  Press CONTINUE

c. Go to Step =40

or

a. Type n for no plotting

b.  Press CONTINUE

c. STOP
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b6 augn b, Y

O75 4prt 4,0, 0k et "eant

Gubr "CORIRY " cene Do you want Coeniaur Hap, vy or 0", %804 BE=tn";q1p

G700 “UONTIC oy b S angn TLLD Y St qread L, XLk MLA]

FOroenat "Llev, (0) ur [lav. Difference(dd”,59;03T;1F 5P="d";13J; gmp 3

7h: wnt "Llev.onDay,DUHMYY" , DL val (D$))E

720 asqn DV ,1,0, X Gread LL,A,A% ,ALK); jmp 7

T30 ent "Dayt DBMAYY ([ ey DifF=bayi-Day?", D%, unl(D$)IE

ZAD angn DR, 0, X aread YL,0,00 0T x|

75 tmt /DAY= ) et 701,08

6. ent "Dayl LDHMYY (Mlew Dirf=layi-Dayd" ,De;vnl (D$)IE

77: asgn DS,V iaread L NS, UL R

79: fat L/, DArD=" il wrt 701,18

770 "MISSTNG DATAY (1) ]

A0 "Abi" o X{I,11=-100;910 "apti”

L5 B SR AL, 31-AT118-9,1+¢131;  mp -1

dato LS00 ryn

B3 af xUd,1l=-1004 jap 4

HA: 08 KLJ, 30000 1=-9,0413]; jmp =1

4% CXUT, 0 -400, 400 20X T,21-X1J,21)423DLT)

Sor DU LerBDAB03 013 gnp -3

B7: 1)J,0)r08

LGBt XU, =100 gap 3

ARRN AR PERIE S ERVI FSE N ENT R

KR rHU/DIJl)L[JJ;[[Jl'rUi)rﬁi;J+1)J;an -2

Vi 43T ;00r02

Yot X0), 0= 400 gap 8

YAt XKUP,33-ATT1==9,044)7; jup -1

P4 EIJI/rUllG(J10rﬂ?)rU2;J11)J;an -2

AN eUIIALTY IV )T s arn MDY

Far teptyt:

P7 uf Sh="e gty tapr

8 131

YO MDY 'l[f,\lr'lllﬂ;(]to “eptl”

Lol o 0T, 3 1-HE113-9; 064015 ymp =1

101 Lod,uirin

VU f KU, 1 1=-100; jmp 4

VU kAU, 00 WS 1= 95 T8 T jap -

TOd CAUT, 8140 01 2K L, 2T-X1T,21)42)D(T]

PO DUV r 00, 0 e1) S, jmp =3

106 10 ;0

LO07: af XIS, 4 )= -100;5 jmp 3

Y08 ot K0T, 3)1-HETY1 -7, 04305 ymp -1

7. rHU/h(J])ViIJ;Y[IJOPU1)rﬂi;J11)J;an -2

110 1)) 0)rB0

LAt f XD, 0 =100, ymp 8

Pree uv «0J, 31 -HlJ1= FARER DN ENT V]

113 LlJI/rHl‘H[Jl'rUB)rﬂ?;]01)J;an -2

114: r823001);1+1)1;gt0 “MD2"

115 "eprn,

116 ot 532" jmp 12

1170 #mt 7 thx, "Depth an Day”,c10,30x,"Depth on Day",cii;urt 701.7,A%,Ks
"

Ta: wrn 70y "uall g, Depth (neturs) Elevation (matarsg)

YEY D Wt Yoy twe bty Depth (metars) Elevation (meters”;uth 704,13,10
Yor

Vel el

| it FET B g g

L N B A N R J,i\<,sn.n,1”.,oh,n_inx,rn.ﬂ,iin,fu.u

L (I L L N A S B SEEYOL T 8- ROT) [T

i IR DA

L N A Rt T OV P neat |

Y270 L THALY

M) o0 Bigta "L OAD"

107 et

Vil wnt “Tot Aren -1, e Wello - ltmit=38" (3af C=1313K;10000L; jmp 3
1380 4f C-Dsent "Hetween Well U,K,"And Well t",L;ymp S
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LS00 wnt "MainX", W, "MaxX", X, "MinY",Y, "HaxY",Z;WIr{; X3r2;Y)r332)r4y jop 7
133: 01
f44: et dDoaf XUL,3808-000; ymp O
13%: 1-1 )
136 19000000IWYY 3 -WIXYZ;0)1
137 for 1=K to L;min (W, XUL, 4D dUW5mandY  XIT,2003Y5max (X, X(1,11))X
138 max(Z,X01,20))2;next 1
137: 1ot C=35;1)K
140 33G;2IR
1a1: 101;1230180;230021,30303);1)J104]
142: ent "Axes plovied, y or n?2",5%
1430 pend 4;..23r80;47r83;43r84
144: 6.r83L;4)r02
14%: scl 3.0039,0.7604,3.08011,7.0905
146: cs1z .7,1.9,.%,0 .
1475 4f H%="y"; fxd t,xax 6,.2,4,7,5;,yax 4,.2,4,6,5;fxd 2
146: pent L Fxa0 0;plt r834,00,r84;101 “Date  *,A%," , " ,B$," BANI MAGD."
147: plt r83+r80,rB4~.%rt30;1b1 "“Dim. with K.Meter X-dim.+620 , Y-dim,+080"
150 pit r83+r80,r04-r30;1bl "computer system by: HELAL®
19t line 2,1;plt 4.33,4;p1t 4.1,4,55;plt 4,4.921;pen
152 plr 4,1,4.55;plr 5.71,%.19;plt 6.9,5.46,pen
194 plt 5.71,%.19;plt 6.22,4.35;pen
tha: pit r83+9040,r84-r30;plt rA3+10,.8r80,rB84-r80;1bl “ irrigation syst,”
155 pend 2;line 5,%;plr 4.125,4.545;plt 4.517,4,.534;pltr 4.782,4.52
196 plt 5.066,4.583;plt 5,112,4.50%;plt 6.135,4,.576;plt S5.1086,4.544
157 plt S.32.4.440;,plt $5.442,4.363;plt 5.75,4.36
150: plt $.77,4.3%6;pl1 $.79,4.345%;plt %.003,4,329;plt 5,811,431
‘J

[Sa 5|

A% pir LU6L,4.0875plt S.867,4.02%;plt S.03,4.015;plt 5.0893,4,01
1ol plt P07,4.007;plt 4,049,4.029;plt H.047,4.003

161 plt 6.05,4.4;,plt 6.056,4.135;plt 6.072,4.179;plt 6.094,4,2027
162 pit 6.116,4.25%;plt 6.144,4.206;,pit 6.175,4.317:plt .015,4.346
163 plt 6.249,4 365;,plt 6.260,4.333;pltr 6.327,4.4;plt &.36,4.422
164 plt 4.375%,4,. 4% plt 6,42,4,40;pltr 6.453,4.523;plt 6.73,4.895
165 pltr 6,7%6,4.928;,plt 6 20%,%5.12;plt 7.007,5.46%;plt 7.02,5.205
16 pht 7.009,5.245%,ply 7.013,5.265;,plt 7,5.317;plt 6.926,5.455
VA7 plt 6.,5900,5.49;plt £.7,5.522;plt 6.895,%.%4;plr 6.0850,5.774
1aur ply 6.U17,5.779;plt 6.06,5.036;5plt 6.862,5.877;,plt 6.857,5.72
147 ple 6.079,5.759;plt 6.008,5.987;plr 6,655,5.937;plt 6.34,5,865
1700 plr 6.00,5%.774;plt 5.592,5.6%4;5plt 4.932,5.982;plt 4.694,5.4
171 piv 4.256,5.267

172 plr 4.00%,%5.127

173: plt 4,.125,4.54%;pen

174 plt rd3+¢72080,r84-1.5r080

179 plrt r83+10.80U0,r04~-1.5r80;1bl * drasnnge syst,”;line ;pent 1§
1760 10000003A;-AdB; DN

177 for I=1 to 100;02r;for F=1 to 3;if MIL,F1®#~100;M(I ,FI13C; jmp 2
17d: gmp 9

179 0 XU, D) -W oand XTC,11¢=X and XIC,013=Y and A[C,21(=2;1)r1
Tt next |

1Y 0 a4 = e IN TR anx CHLATC DY MG man AL ATC Y DA

THY D next [

183 fmt 3, "Max, Pagitive Change s, f88.3,/,"Hax. Negantive Change 1s",f0.3
T Ut 2, "Max . Flevation as” 8.3,/7,"41n, Elevatien 1s",fB8.3

PREARRIN SEVEES B 25 B LN T £ N Y

YdG v Telsart 708 00 N

1Y o ent "luen (e) ar er (n) contourns” Gk

O T e T of Cantaurs™ F Ll M /FOF

o

LRI I oot "Ho o the Tewoct contour vadue? W, "Contour Diflerence §
Pt o)

PV e 4 tar oKt Lt KUV KR L2, 0 e P next P

900 pent Ooiad Cytar BPEKote Lplt <[P ) XUP,2) b " “,AlP);next P
100 P .

194 pent I

$9% 0 Car Pyt oto HGCTPIYRGATMIR 112D Y

196 tor Q-2 to Aimax (2, ATHIR, QI D7 50 (Y ,ALMIR, Q1Y next Q
1970 0f H8="a" WL
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204
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212
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216
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219
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204
200
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U6
227,
Qut
RV
230
ARSI
SO0
HERE
ERTH
;’.S()

R Y A
2487
BEYYH
239
Jal:
241

LA
293
Ja49
an

Q44
LA
244
J49
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AN

ARSI
P

RATRIN

Lt S53="e s 0t/ F) K E

0H

tor -1 to $;H(R,JIHJJ)K;H[R,J[in]])L;A[L]—A(K])S

[ T Y T Y

(E-N{KT)»/8)1

of 1C0 or TY15 gmp 7

Mridn
le,iJrlx(X(L,il—X(K,il))YIHI;X[K,E]le(X[L,E]-XIK,Ql))Z(H]
1f M=2; ymn S

Jap 3

LE ALK jap 2
Klk,ll)ll1J;X[K,2})2[1];X[L,i])Y[E];X[L,Z])Z[E];E)H;an
next )

o M2 gep 2

phe Y011, 2080 ,15plt yea2l,zr21,2

VAFJE o f EX=Z; jap -14

next p

pen

dF Ge="g"splt rB3+¢11r80,r84-,5r80;1b1 "contour diff, ", F
ent “Anather plot, y or n",5%;if S%=3"y";gto “"CONTR"

Stp

“DATE":
1nt(pl/1UUUU))r1;xnt(pt/tOO)—inUri)rD;nt—lUOﬂﬂrl—tUOrE)rJ
tad U;" ")C%;str(rl))C1l1,3];str(r2))C¢[4,6]

qrr(rl))C$(7,10];"/“)C$[4,41)C3(7,7];C%(E,?])Aﬁ;ret
"MALL" taggn "CLD.M",1;5read 1,X0x),H0x])
CYDre?0)e 747230 733074307500 76

"nrea*: i1} 1

VB MED L T - 1005 gmp 12

ALE I 1XrSY A0, 21)rS05M801, 31)r53
\UOU\((X(PBt,i1~X[r§2,i])‘2*(X[r51,2]—X[r53,2‘)‘2))rhl
100U\(«A[rﬁ3,1I'K[rCJ,i])‘E+(X[r52,2]-X[r53,2])‘2))r62
\UHO\('K[rSl,ll»X[rSi,i])‘2*(X[r53,2]—X[rSi,2])‘E)Jr63
KGO e 60,63 Ve hA

NrGARCr O O ¥ (rhd-r 62V X (rbd-r63)))1r 65

vhhar7203r 770

CAEr AT n e S AT rS3 1) /730 r 66

rhhErhbhir71)r 7Y

Y/ )0

gro Tareaq”

ent “area of study region,sqg meters" r74

ent tapecafic yreld", 0750718075307

fmt 32/, "Area houndaed by walls=" f10.0," square meters"
wret 794,070

bt ,"Average WUnter Table Elevation Change=",f6.3," metars",/

wrt 701,072
fmt ,"Specific Yield=",f6.3urt 701,r?7%

vt "Change 1n Water Yolume Under Well Field”,f10.0," cubic materg®

wrt /04,0714

tat L "kquiy Avernge Water Depth Chunge=",16.3," meters” /

ISR SV R B SN Fa AN T

bt "hrea of study redquen=" E 400, " square AR ters”swrt 701,r74

trt ,"Toral Change n Molume=" f10.0," cuhic Aeters”ur

rat
el

ent hate DDHMYY"  D3jent "No,of RCCORDS ", r 99
RERETIN V2 S

pet DL, rYY, "5 now opened®

el

LARFRYTP
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PROGRAM OPERATION

Turn on calculator and disk drive if program stored on disk
A. Insert tape or disk
B. Get "file nwme" for disk ortrk#, 1df# for tape
Press RUN
When "Triangular 1

Trapezoidal 2

Rectangular 3" appears on calculator paper
A, Type appropriate number for geometric shape of channel
B. Press CONTTNUE
When "Slope 1

Discharge 2

Depth 3

Area 4

Manning factor 5" appears on calculator paper
A.  Type apnropriate number for variable to be determined
B. Press CONTINUC
A set of known variables will appear on the calculator paper
A. Enter each numerical value
B. Press CONTINUE after each number until all known variables

have been entered

Desired variable chosen on Step 4 will be printed on calculator paper



CHANNEL HYDRAULICS

This program is based on the metric version of Manning's Equation:
_ 1.0 S1/2 R2/3 A

Q
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
knowing the other four. The program will solve any of the above variables
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 1ist of known variables will be asked for

by the calculator, after entering these variables the answer will appear.

46



O3 atsp "CHANNLL HiDRAUETES MANNING'S EQ.";wart 2500

Lioupe dipet "Teaangular A", "Trapezosdal 2", "Rectanqular 3";apc dient ", p
dioprt “Hlope VU, "hischarge 2%, %Depth 3", "Arca 4", "Manning Factor 5"
Jy ospe Yyene 0D

A dop CEater values o o metrac wnete” wart 1500

Geoaf et st gt CTRIANGHL G

G b rL D ate tTRAREZOLDAL

Jioaf rd-tsper "Deptht "Dottos Width® "Manning’s Factor”,"Discharge®;spe 2
Ui af rdt oo 20 Doent Y Boent M P /P)Rent Y gte "SLOPES”
Yot el 2yprt theptht ot tan Wadth Y, "Slope ™ "Hannang 'y Factor",epec 2
10 (f 220500t " Dient " [ ent Cuhhpent M PSY/PIR gt “DISCHARGES Y
15 SE I S AR S APAN Pope ™, "ot tom Width”  "Doacharge ", "Hannng?’ s Fag tur",;spc
et eSS ent Ut aent Ut lent Ut et "t P L/PIRgve "DEPTH3®

P uf 2 oasper Chottom Wedth™  "Dopth*;spe 2

1A b rddent U Hent " Dy gte “AREASY

120 1t ro=h,prt Chaseharge”  "Glope™, "Hottom Width","Depth";apc 2

Vo af e Hienr U pent T Ghent *Y Hient " Djgto "MANNING’S3*

1/ “DEPIHS:

fol: Q70 5000 oo n)D; 000

$Y: ARG CL Lish v, a1 00 prt "Depth =", Distp

JOO DG, ceosbelo 0t Cakf) DG gap oo

2 "DILUHARG 37

S BADSCRYZRDI Y r20 Y o rl=5% et

chr RENLEBKDEHA(E/ D)0, prt "Duscharge =" ,Q;stp

JA CARE AL

Jun BEDYeL 8 r 22 o rl=tret

SO oprt trrwea =t et etp

S0 TLOPE ST

08 ogsh CAREAC

dY: gsh “DICCHARGE 3

SO GRS (27320 1)) " 2055 Fxd Siprt "Slope =",5;fxd 2;stp

THo UHANNTNG 537

AT N IR T W

350 gon "DIGCHARGE 3

S HA(/ 0 e v eNS/ZUIP  prt "Manning’s Friction Factor =" ,P;stp

$h 0 TR L AR

Sho w0 Ao prt Depth e Slope™, "Hanning '« factar”,"Discharge";spc 2
Py s tsenn Ut henr MY 2 ent MY P /P R ent "Lt “SLOPELT

W el Ouprt "Deptnt, "5 0de Slope™, "Manning’s factar™, “Glope " jepc 2
LR A T PR Cobhent Ut 2nent TR OPSU/PIRent MY, 59 te *DISCHARGE L "
Mo b 0 Sipet Chude Dbape ! "Manning e boag tor™, “Discharge", "Slope”;spc 2
Mo s ent TLdLent TR /PR Jent MY )ent Mt G igto "DEPTHL Y
ot e Aspe s Cheptht U e Slape® ope 0

b ot r A ant U Lsent N Zogte "ARLALY

A% ar v prt "Slopet, "Deptht, *Gide Slopw ™, "Discharge®;epc 2

AUt i r htent Ut Ssent Mt Dient Y 7Zient ""L,Q0ta "MANNING?St*

A “DEF T

R A R A VR BN RV DAV IRE NIt E R T S W I LA ¥ )]

A LTy b per "hepth =0 Datp

[N 1 G P

1] [E R P RV nror 20y ar 1275, ret

R T e A T AR B

UYL 2 VI T Ve VAR B W

I T R T SR

s A T a0 M/ 3 HAKR D P2t et

Dhi b e ) prt "biacharge =" ,Q;s1tp s

yirn USEUPE LT

G7 gah CLLLURARLT

DU AT e et "Slope =",5;fxd 2istp

Y A TN VI TR TPE

OH0: geb “AFRLALY
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61
Hals
H3
69
6
hb
b/
64
LY
70
AN

2

74
7

7%
76
77
74
VA
gu:
1
e
TR
H4:
BN
86
37
L
07
?0:
?1:
9o
kAN
va,
Y

L%

CAZ (X7 001 % 5) )~ (2/3) (kNG /)P

prt "Haoning’s Trrctoan Factor - Y, P atp
"TRAvLZUIDAL" :

orl=tpre "Duocharge”, “llottom Width®,"Side Slope”, "Depth®

sFordsdspet "Ranning’a Factor®;ape 2oent *t,Qent ", Byent ", Z;ent "M, D
I rI=ent R PIR g te CGLOPED®

thord apet hade Slope”,"Depth™, "Bottom Width", "Munning’s Factror"
tord-diprt PGlopeiape Dient "ML Zsent 7 Dient U Bient U, P;1/PIR

L r2=05ent G5 g100 "DISCHARGED™

- dpet "Diacharge” "Hannaaag s factor™,"Slupe","liottom Width"
thord=8pe 0 "Sude Slope™;ape Zient "t Qient "M P {/P)R;ent Y, G ent ", B

Lf ore=Sent " T gte "DEPTHD®

o r2-As et Sade Sloepet,“Deopth”, "Hottom Width";opc 2
1 riEasent " Zsent Y Dient "t Higto "AREAD2M

L rl:hsprt “Slope”, "Discharge™, "Dapth™,"S1de Slope”™,"Bottom Width"
1f rl=%55pc 2jent 7,5 ent ", Qjent " ,Djent “t,Zent "R
Lt rl=5;9t0 "MANRING’S2"

"DEP RO

(Q7CRENS)I* L OIA A/ 63D 030

ABSCD-CH/7D)) 114 1C.008;prt “Depth =",D;s1p

DIC, AR(DXIK(Z D441 G+~ .4/ (DXZ+B)ID; jup -1

“AREAD .

CZXLAEIYRDIALF r221 or r2=2 or r2=%;ret

prtv “Area =" ,A;51p

"DILCHARGL D

gsh "AREADM

CAZC2ADXCZ2241) % SeID) (D73 KR¥AIFAF r2=1;ret
PANGOWpret "Doscharge = stp

BT U7 3 S

q9b "LISCHARGED™

Q78235 4«d S;prt "Slope =",5;fxd 2;stp

CHMANNLHG SO

agah CHAREAD"

NGEAKCAZ IR 2ADR (L 427002, 5) )~ (2/3)/Q)P

prt "Mannang’s Friction Factor =",P;stp

YAl
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Choose: Triangular
Trapezoidal
Rectangular

Choose: Slope
13charge
Depth
Arca

Manning Factor

a

Input Required
Data

Output of Chosen
Variable
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REDUCTION OF AUGER HOLE DATA BY ERNST METHOD

To calculate the hydraulic conductivity, we use both equations

K= 4,000 iy

V(I + 200) (2 - (Y/H)

and

3,600 rl

K= by

(H + 10r) (2 - (Y/H) At

where tu2 1st equation gives min. value of K and 2nd gives max. value

where
r: the radias of the auger hole

: distance in cm between WT and water level in hole

<

H: distance in cm between WT and hole bottom

t: time 1in sec.

%%: slope of the curve

K: Hydraulic conductivity in m/day
y must be between Y, and .8 Y, wiere Yo is the distance at t = 0
To calculate K we use a program which plots the reading points and
fits the points to the eqn y = a + SV then calculate v for discrete
points and calculate K max. and ¥ min. *
User Instructions:
* Set the calculator on and the plotter
* Insert the tape cartridge, put a blank paper in the plotter and
set Pl and b2,
* Type 1df 8
Press EXLCUTE

Press RUN



When "NO. OF DATA PTS?" appears

A. Type the total no. of data points

B. Press CONTINUE

When X(1) appears when I is the no. of data point
A.  Type the time in sec.

B. Press CONTINUE

When Y(I) appears

A, Type the y value in cm

B. Pre.z COHTINUE

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

When “DATA PT. NO.?" appears

A Type the = of the incorrect data point
B. Press CONTINUD

When "X(1)" appears

A Type the correct value of t

B. Press CONTINUE
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10.

When "Y(I)"appears
A. Type the correct value of Y
B. Press CONTINUE
C. Go to Step 4
When "PLOT? Yes = Y, No = N" appears
either
A. Trpe 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
When each of "X-MIN"
-MAXY
TYLMINY
"X-TIC WIDTH" and
"Y-TIC WIDTH" appears
A. Enter these value for drawing the axies
B. Press CONTINUL 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 + BV&—
When "PLOT? Yes = Y, Ne = 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
52



When "NO. OF DERIVS?" appears
A. Enter the no. of data points needed to get its derivative
B. Press CONTINUE

When "T(1)" appears where 1 is the # of ihe point
A.  Dater the time of this point in sec.

B. Press CONTINUC

When "H{1)" appears

A. FEnter y value of this point in cm

b. Press COMTINUE

When "ZHANGES?" Yes = Y, No = N" appears

either

A.  Type Y to make changes

B. Press CONTINUE

or

A. Type N if all the points are correct

B. Press CONTINUE

C. Go to Step 13

When "OUTPUT ARG NO?" appears

A. Enter the no. of the incorrect points

B. Press CONTINUE

When "T(1)" appears

A, Enter the time value of this point in sec

B. Press CONTINUE

When "H{I1)" appears

A. Enter the v value of this point in cm

B. Press CONTINUE

C. Go to Step 14
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18.

19.

20.

When "E PSILON?" appears
either

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

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.

When "r=?" appears

A. Enter the radias in cm of the auger hole

B. Press CONTIRU.

When "H=?" appears

A. Enter the H value in cm

B. Press CONTINUC

K'min. and K max. will be calculated and then printed.







A plot of the fitting

curve 1s done
, over the last curve

DIFF

Enter NO. OF DERIVS. ?,M

b I 4
I T

Enter T(I)

l

Enter H(I)

1+

Chan;::?\\\\_ N

I+1

Yes Y
No

Y

Enter OUTPUT ARGC. NO?

!
1

Enter T(1)

X

Enter Hi(T1)

Enter ESPILON?

1

.

lhe drivative of all
input points is
calculated and printed

?

Fnter H =

t

An

av.

value of K min. and

K max. is calculated and
printed,
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40

ae
ERS
44

4%
a6

enp "NO. U7 DATA PTS?" ,Njspe ;if flgi3;cfg 13;09t0 +0
dam XENT, fIND;1DT

enp XII1.;18 Flgi3;ciqg 13;:q9to0 +0

enp YLil;af Flgyrd;cfa 13;9t0 +0

f (L)Y CNsspe s5gte =0

dim 1M

SpC jenp "CHANGEG7YESG=Y,NON" 13 1f [$="N";gtq +4

enp "DATA PT. HO.?",[;spe ;uf flgi3;cfg 13;9t0 +0

enp X{I);uF {lat3;cfqg 13;9t0 +0

ctg 13;enp YUIl;910 +0;1F not flgid;gto -3

"PLOT" ient "PLOT?2YES=Y , NO=N",1%;if I$="N";gto "DIFF"
ent “X-AIHY, Y0 F Tlgid;gto 0

ant UX-AAK" X flatd;ate «0

prtotX -MINT, YT, X MAXY X)L

ent UY-HINY LG b flat3;gte 40

ent U C-AGKT A at flgi3;gte v 0

SRS prt Y SRS TOL, MY -MAXT A spe 2

ent XTI WIDEHY G f19136(CC=0);qt0 +0

et "YSTIE WIDTHY  rS50f Flgi3s(r5¢(=0) ;910 +0

YRVl N te SRR (I WY

L2 I S L DR A S |

viex 0,5 1,01

et it e 3dr 7y 12

For 1=l to R D06A0X-Y))rt; . 0064(A~1))r2;plt XL11-r{,Y(I]-r2
caur 1.8, bl et spengnext I

tor 1=t ta et YCDINXETIIr L0, 36 \XLI1D Pt r13+YLI1I P13
FLOPXL D ey 2 e 7Y ELIYT D3P 7 s ne vt

RN R S A NS (R (G ¥ T I S R F 1]

LS b AN e 7= Ar L 3-Hr 1 03/ (H=2)))p 3

CAPLZer g r L3220/ (r7-r 132/ D)

PR AT AL T B, RSQUARE Y, r D, "SEY/X) ", A3

prt "Yaaa g

ent "PLOT?,YES=Y,NO=N" I$;if I$="N";gto "DIFF"
(X=Y)/71000r4;0)r5

pLE S A INPS; pmp (rasrSirns) X

pen

COLEE " cenp tHOL 0F DURIVS. 2" Myapc jif flgi3jcfg 135910 +0
PXE, b AMbh due TIM] M) KIHT, QIR

g Y85enp 100, HULTT;gte +0;4f not flgid,spc ;g mp (I+131))H
SpC enp TCHANGLG?, YEG=Y NDN" I8 6pc 2,0 F [8="N";gto +3
2np COUTRUT ARG N2 T3 0f flgidsctg 13;9t0 +0

cfqg 135enp TULY,001);g9te 4016 not flgiS;spc ;g9t0 -2
anp CEPSTLON?2"E ;08 Flgtd;te-6)E

st "DLR™

vt flgdstp

cne dyprt M --DERIVATIVES--";8pc ;13T

prv A=, TIIL, S EXT=" ,DIJ);spc jymp (J+43J))OM

spc 4;9to ‘HLOCON® )

CUERM:cfg 3508 MON;dim BIMljgtoe +2

dim 1IN}

dym S0 LI~ T 1)

O A D B N T R TR R I

B N N A R A S R R IR AN G

S her g yfle('(Ilt1~K[:1)—(Y[Il—YlI—t1)/X)/H)T))S(I];JT)G[I];qto -2
DR A N RS T AN |

N,

WO ST G -4 - S BT DSTIV I GI1 1)) T

s Cab s ChY DU H Y

SETYei 50

[ N R AT B TR PR |
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but ot by e -5
b gl

Ot ot CIetyls s H-1;gto +2

6J: (SULet)=5113) /7 (XI1¢11-XIT1))GIIT;qt0 -1
G4 0)J,dim DM

65 1t (Ir1)I) oM ret

6b6: 1X0;1F (1LY )=xX[1);g9t0 +2

67: stqg J;dep “ARG OUT DF BOUND";raet

o f (Ie1)TIIN;qte -t

G0 gf TLlid;gte -1

Tl 1)1

YU TEFT-XTIIH T TTT-XIT#L))T;HTIX
Tooontnenctioms

730 (L6 (5L LT en Y

740 (TELAL)~YLI 1D ZCA0T+41-X{T)))W

7 WeHE YUY ZXGIEIIDIT) ;g0 -3 0

76 "HLOCON":

T ket 0)een

B0 enp et I, CH=EYR Y

T 7Y O B U Y My G 20R) CO2-HETT/ZHVHITINIKIT ) ;4000XDETIRA2/KITIIKIL
e KU idersydry

i CHetORY (0 HITI/ZHHELI) QT ) 3600R“22DITI1/QIINIQIII;RITII+r92)r92
HI' neet |

Q: r2 /02050 92/0)r92

B4 prte "K-MIN=",pr 91 "K-MAX=",r92

A, end

.51
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WEATHLR DATA ENTRY

[NTRODUCTION

The following programs can be uscd when the data needed by the pan
evaporation method is not available or as a comparison to that mechod.
The first part uses the Blaney Lriddle method o calculate tTo.  The
data required by this wethod is described in FAQ [rrigation and Drainage
Report #24 and are as follows:
1. Tav: Mean temperature
2. M/H Percentage of total daylight hours
3. RH min:  Mininum relative humidity
4. Vwind: Wind velocity
ETo calculates on a monthly bases in mm/day ETcrop parts one and two
use the same method as King's programs, but are modified to handle
different data storage files.
The relationsnip recommended, representing mean value over the given
month is expressed as:
ETo = Cip(-46T+8] mm/day
where:
ETo = reference crop evapotranspiration in mm/day for the month

considered

it

. .0 -
T mean daily temperature in “C over the month considered
P = mean daily percentage of total annual daytime hours for
given month and Tatitude

C = adjustment factor depends on RH min, sunshine hours and

daytime wind estimates



Attached: Table 1 snows mean aaily percentage (P) of annual
daytime hours for different latitudes. This data is stored in a data
file and reading for different temperature and month is taken automatically.
Fiqure 1 shows the prediction of £To from Blaney Criddle f factor
for diffevent conditions of winimum relative humidity, sunshine duration
and day time wind.
This Tinear relatio: is also taken through the program automatically
for certain RHmin, n/N and f value. There is also an example of how to

calculate ETo for July step by step.
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USERS' TINSTRUCTIONS
WOATHER DATA CNTRY PROGPAM
Load program; press EXECUTE; press RUN
1. When "File name of weather data" appears
a. knter file name for weather data
b.  Press CONTINUL
2. When "have you already entered data appear
a. Enter  for no or 1 for yes
b. Press CONTINUE, if yes go to Step 8
3. When "Month = of the data" F appear
a. Enter number o1 montih 1 thru 12
b, Press CONTIHUF
4. When "Length of the month" appear
a. Enter number of days in the month
b.  Press CONTIHUE
5. MWhen "[nter" data type “"data" appear, when data types
are Tmax, Tmin, Wind Velocity, Lpan, RHmax, RHmin (data
types will appear in this order)
a. [Enter thic data for each day of the month pressing CONTINUE
after each days data
b. Continue with sub step a until month is completed
6. WHhen "Do vou wish to continue data entry?" appear
a. Inter ) for vo or 1 for yes
b, Press CONTINUT: i1 yes gyo to Step 5 for next data

types if no go to Step &
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7. When "Do you wish to continue data entry?" appear
a. Enter P for no or type 1 for yes
b, Press CONTINUL, if yes go to Step 3 to enter data
for another montn
8. When "Do you want ¢ current listing?" appear
a. Enter § fer no or 1 for yes
b. Press CONTINUE
9. When "are there corrections?" appear
a. Enter ¥ tor no or 1 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 b5 press CONTINUE
b. Second, enter day = consecutive from beginning of year;
press (CONTHNUE
c. Lastly enter date for that data type; press CONTIUE
d. Go to previous Step 9
If data file is new data go to Step 12
11, When "Do you wish to onter additional data?" appear

a. Enter sy for no or 1 for yes

o

b, Press «OHTIRUE . 0 f yes go Lo Step

—_
nNe
.

When "Do you want a current Tisting?" appear

a. tnter @ ofor no or 1 for yes

(e

b. Press CONTINUES 11 yes go to Step ¢



USERS' INSTRUCTIONS

ETO DATA OR OLD WEATHER DATA
Get "File Name", press EXECUTE
Press RUN
When "File Name of 01d" data type "Data" appear
Ao Type tile name of old ETO data, not more than six characters
B. Press CONTINIL
When "Planted Date, DOMMYY" appear
A.  Enter planted date, DD=Day, MM=Month, and YY=Year
8. Press CONTINUE
When "Harvest Date, DOMMYY" appear
A.  Enter narvest date, same form as Step 4
B. Press CONTINUD
When "File Name to Store Mew" data type appear
A. Enter new file name, not more than six characters

B. Press CONTINUE

C. STop
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“3g%:dsp "Proaram ETo";wait 2000

dim ALO,3601,A4161,D0L61

dim hl3a0b]

dim CI[3,41,D04),A%06]1,0%(46]

ent "file name of wanther data',a!

asan AT, 135 cad 1,5L4]

ent "Pan in cropped aren?Ves=1i,No=0" .G

if G=1;gt0 "GBiL"

ent "windwuard distance of fallow",Wiato "SR
cropt,uW

L ONC UL LIZeo

¢ "SH1":ent “windward distance ©oF
10: "Spe :if G=1 and W(=1:gto "3B3"
L1 1f G={ and W(=1U;gto "Sk4"

12: Lf G=1;gro "SKS"

t3: . A{=1;gtc “SIS"

S0 L 6SICL2,315.630C12,4);.853C03,11:.0330C00. 00 0T Th; L en000S,
24 "SU6": . AICIL, 103 953001,2)5 . 5004, 3); . 45300, 41 0L ) 0ui002,2
: L55)C02,31;.52C12,4);5,3)C038,41; 73003, 00 .652000,30, 553003, 4] ;gte "SR7Y
23 “SR7":ent “Cpan correction, Jan-ins ", D01
24:; ent "Epan correction, Apr-Jun” DI2
05: ent "Epan coerrection, Jul-Sep”,DL3
26: 2nt "Cpan correction, Oct-loc* . D04
270 ent "Heiaht of wanometer (m)",H
C8: 1fF H4=.7%5;4.3530 g0 51"
29: 1F H{=1 25;1.153F;gto0 "S5t
J0: 1f H(=1.7%;1.663F;gto "S51"
i i HG=u L ik ate MSL"
2 1 F H{=3.%;.283)F gt 61"
33 1F H=4.0; .08 5910 51"
34: 1f H¢=S.%;.853F;qtae "51"
35: .330F
6 Uil 200M
37: fmt 1,0%,"9ay", %%, "RHavg",4x,"wind V", bx,"Epan",6x,"Cpan”,7x,"ETo"
38: wrt UL
37?: for K=1 to S665114 1M L+1IL H+9230
401 (AL +016,K 13 /2)0;86.4%FXAL3 ,K13C
44: 1t Bedo;rIj;gre "52"
42: 1 F BC=7U;230:gte M52
43 3.
Aa LUt LOY7%5510 ) s gre "G5
AL o LUV T gte MGEY
GO oy LTS3 gte "S3T
A0 -l
Gej LTS UU LT TADUE TRAT A T3
EIOEREN R RSN I ) T A NV I RT I SR | [ ST (GRS CO SRR I S A0 BN 8 48 R IS B S & 1Y
SUr oot K
“Vioovnnt "HFile name of peference LT dnta” DY
el rpen LB 10 neqgn DY Y sprt Y BEE)

355 end

14: if W¢=10;9%0 "SLo"
1S: "SH3":.S53CI .,11;.53C0L,21;5.,453C01,30;.a3C01,47;.0653C02,1);.630108,2
161 LSICID,33;.4%)C02,4);.75)C03,1);.6%3C03,21,;.063015,75);.53C03,4),9t0 "SB?7"
17 "SHA": L 0S0CLL, 10, 65C01,0)3,553C0L,3);.453000, 45 .7030L00,40; V02,2
18: .63C12,31;.553C02,41;.85)C12,40; . 753CL3, 00 .u% it 4);.63C03,4);at0 “SBY!
19 “SHS":,7IC7Y L13.650C01,2), . 63C04,30:.92C00, 40 02000, 1) . 73aL0E,2

v h1ig

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

"GO0 idop "Pronram LTcrop, Part L' uact 2000
thim Alo, 36061
dim X5161,0030661,4, 0
dim DY)
dirn C150,003),Y2161,011006])
ent "file name of raference ET sbarta”, X4
asgn X%,1;sread 1,H[(%],A,B
1dE(L]
for J=2 to =
dsp “lenath of growth stage”,J-1;ent "",E[J)
ECJ-1)+ELTIIELT ) snext J
ent “irriuation interval,initinl stage" , A
2: cll ’SUB'(A,D[i],D[E],D[3],0[4],D[S],D[b],ﬁ[7!,DLB],D[9])
038
for KsE{1} to E[21;5+RIKIIS;naxt K
S/(ELR21-EI11+1))S
1f 5{1;gt10 "G"
1f $8)=%;q9t0 "G2r
Lnr(H))T;(S—T)*(D[T+1]-D[T1)+D[T])F[i];gto "s3",
19: "Sl“:(D[2]—D[iJ)X(1—S))F[1];qto "53"
20: "SZ":DIPIIFLL]
21: "S3":ent “file name of weathar data",¥Ys$
22: asqn Y%,1;sraad 1,Alx]),A,D
23: for L=3 to 4
24: 01XT;00y
25: for K=EIL] to E[L+11]
26: T+Al3,K]*.5144)T;U#A[6,K])U;next K
27: E[L+i]-E[L]+1)V;T/V)T;U/V)U
28: dsp "uxnd",T,"RHnin",U,"staqe",L
29: ant Tt FIL-1)next L
J0: ent "INRM FILE NAME™" , A%
35: open A%, 95,0890 AS,1;spre 1,E0X},FIX],Xe
32: and
33: "SUR":f pi(=3;ato "SHL"
34 f pi{(=S;gto "SHP"
35: 1 f pPi¢(=3;ato "SH3"
36 17 PLi=15;9t0 "SH4n
37: .44)p2;.37)p5;.32)p4;.Zéjpﬁz.22)p6;.2)p7;.1ﬂ1pu:.IS)DQ;. 4ipilsret
38 "SHi":i.Ué)pE;!)pS;.VS)p4;.92)p5;.GV)pé;.G7)p7;.Bq)pB;.83)p?;.323910
J39: rat
40 "SHE":.7S)pL;.87)p3;.8)p4;.TZ)pS;.oS)pé;.623p7;.SC}pB;.57)p?;.36)p10
41 race
42 'SUB“:.77)p2;.65)p3;.58)p4;.Silpb;.43)uo;.44,p7;.38)p8;.36)p?;.32)p10
43 rn
44 “SHJ”:.bi)p&;.S)pS;.42)p4;.37)p3;.J}po;.ﬁ?)p?;.lﬁ)pﬁ;.Ed)p?;.ﬁi)plﬂ
45 req
X28410

S W o

»»»»»»»)—-»'Om\](}lf.
[«sI0 N B T B ] [l — B TIPS
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"50":dep "Weather Data Entry Proaram”j;wait 2000

u:

Vi odim ABL6L AL, 366])

2: dsp "when responding 1o questions,’jwait 2000
3: dsp "enter O For no., 1 for ves":iwanit 2000

4: ent "File name of weather data" A%

51 ent "Have vou alrendy entered data?",B

o: 1f I=r;g9t0 "G

7+ apan Ab,/1

B: "ENT":ent "monthé of the data',F

Yro0IRGF T 31IN0F P25 600N

1U: 1 FOE3910N;:f FY4;1213N

11 1f FOS;IB2INSIf F)a;1820N

Loy 3 FOV 213N 18 FOU3244)N

18 af FOY,274XN;1€ FX10;30SIN

14 1f Fr11;3U%IN

15: ent “Length ot the month",P

36: for 1=1 10 b3;cll ?SHI7(])

17: tor J=N+1 to N+P

18: ent ALL,JV1;1f flai3;cfg 1359t0 +0

17 next J

20: asan A%, i;sprt 1,AlXi;prt “LAST I",I,"LAST J",J
Z21: ent "Do you wish to cantinuve data entry?”,C

22 1f C=b;0t0 "S2"

23: next 1

Za: ent "Do you wish to continuve data entry?”,C

2%. 14 C=U;gto "G2"

26y oto "ENT®

2V "si'iasan AY,i;sread 1,A(X]

2Bt "52":ent "Do you want a current listing?",D

29: a1f D=0Gj;gtro "H3"

30: #mt 4,11x,"Tmax”,6x,"Tmin",ax, "Vuind",6x, "Epan”,S5x, "RHnax",Sx, "RHmIN"
31 wrt 7084

321 fmt 2,0S.0,6F10.2

531 For J=1 to 36o;wrt 701.2,3,A01,71,A02,31,A03,31,A04,71,A[05,71,A06,7)
34: next J

3 "S53";ent "#Are thepe corrections?”,E;if E=0;gto "S54%
sL. ent Lient Jsient AT, Jl;gte “S3"
Lo "EaYiasan AL Zjeprt 2,A0K]

3G 1f B=)1;ent "Do you wish to enter additional data?",C
3%: 1 uv=1;gto "ENT"

46: ent "Do yow want a current listina?",D
Si: uf D=ijate "H2Y

Sur "S5%"rend

35 "SPE1“:

d4: 1f pi=i;dsp "entar Imax datn";wait 2000%ret
431 i pi=23;dsp "enter Tmin dnta';wait 2000;ret
w0 14 pr=3;dep "enter wind velocity data”jwait 20005ret
w~ o af pr=4dap “enter Epan dataswnit 2000:ret

Qi ot pi=Ehidap "enter Rimax dota”,wart 20003ret
AU 0y pis=hsdep "enter RHmn data;wiaat 2000 :iret
LR
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dim THL61,EL12),D0427,D3061,C03601,B13661,A,F,A%06],B5(6]
ant "FILE NAME OF OLD ETo DATA",TS '
neqn T1,i;5read §,7%,100%),D0x])

for I=1 to 12

DUII3D;DIT#L T30

for J=D to r1ELIYI3CE0 ) next Jynext I

ent "PLAMNTED DATE, DLMMYY™, At

unt "HARVEGT DATE, DDMMeY ", Itd

oo oval (ALE3, M val (ALTL,21)3D

Voowal (LT A4 Y eal (DL, 2100

10 DIMItD et DLALTFIOPD

170 1f rddrt;gro "CAL"

120 1)1

130 for J=ri to r2;CITDIBIIN;I+43I nect Jy;gto "STR"
14: "CAL":1)LsfFor J=ri to 364;CITIJLIT1Y;4+131next Jyfor J=4 to r2;CLTROKLL])
19 1+131;next J

16: "STR":ent "FILE NAME T0Q STORID NEW CTo",D%;open D$,12;asgn D%,

170 ridAr2IBsprt 4,D%,LIkT, AR

*30879

STV >R o

~2
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dim D3(H1,EL13],D012),T$(6],T14,366] ,E4161,A(2,3001

ent "FILE NAME OF OLD WLATHER DATA",T$

ncqgn T$,i;5read 1,T0x]

ent "FILE NAME OF OLD CTo",D%;asgn D$,i;s5rend 1,D%,ELX],D(%]

ent "PLANTED DATE,DDMMYY",D$

ant "HARVEST DATE,DDHMYY" ,ES$

val(Ds(3,41)93H;val(Ds(1,21)2D

val(E$(3,41)3A;val(ES(1,21))B

DIMI+DIri;DIAT+HIPR

?: 1f r2¢rt;gto "CAL"

10: 1)1

11: for J=ri to r2;T(3,713A04,13;702,7J10A02,11;I+1)I;next J;gto "STR"
12: "CAL":1)I5for J=ri to 366;T12,J13A02,11;T(3,J13A04,1);4+13 ;next J
13: for J=1 to r2,;70(2,710A02,1);T(3,J13A04,1);1+I3T;naxt J

14: "STR":ent “FILE NAME TO STORE NEW WETHER DATA",ES

15: rid)A;r2J)H

16: open E$,203asqgn E%,i;sprt 1 ,E%,A(%X],A R

17: stp

*11011

[N o RV S S A N )
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ETO OR WEATHER DATA RESHAPING

START

Enter Name of
01d Data Storage File

Program Generates An Array
To Contain Data During
Planting of the Crop

Enter File Name to Store
New Data
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10.

1.
12,

13.

USERS" INSTRUCTIONS

LT
0

Get "file name"; press EXECUTE

Press RUN

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

will appear

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

A. Enter A or E for proper data

B. Press CONTINUE

For actual data go to 21

When "Temp. For Month" [ appear

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

B. Press CONTINUE after cach tempeature

“For n/n Data" will appear in display and on thermal paper
When "Actual Data = A, Estimated Data = [" appear

A. Enter A or [ for proper data

B. Pres CONTINUE

For actual data go to 21

When "Val. High = 2, Mid. = 1, Low = 0 for Mon." I appear
A. [nter 0, 1, or 2 for anytime ratio for I = 1 to 12

B. Press CONTINUE ofter each ratio

"For RH min. Data” will appear in display and on thermal paper

When "Actual Data = A, Estimated Data = E" appear
A. Enter A or L for proper data
B. Press CONTINUE

For actual data go to 21
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14,

15.
16.

17.
18.

19.

20.

22.

23.

24,
25.
26.
27.

When "Val. iigh = 2, Mid. = 1, Low = O for Mon." I appear

A. Enter O, 1, or 2 for relative humidity for I = 1 to 12

B. Press CONTINUE after each relative humidity

"For V wind Data” will appear in display and on thermal paper
When "actual Data = A, fstimated Data = " appear

A. Enter A or ¢ for proper data

B. Press CONTINUL

For actual data go to 21

When "Val. High = 7, Mid. = 1, Low = 0 for mon." I appear

Ao Enter 0, 1 or 2 for wind speed

B. Press CONTINUE after each wind speed

When "File name for ETO Data" appear

A. Enter File name not more than 6 characters

B. Press CONTINUL; for actual data STOP

For estimated data STOP

"Poor Data For" Data type "Month" I will appear on thermal paper
and "Value =" Temp. will also appear

When "Want [st. Value Yes = Y, No = N" appear

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

B.  Press CONTINUE: if Y qgoto?lfor 1 - 1 1012 for 1 = 12 go to 24
If Step 22 ¥ "Ost. Value = 2" will appear

A.  Enter estimated value

B. Press CONTINUL; repeat Steps 21, 22 and 23 1 = 1 to 16 times
For actual data for temp. go to 7

For actual data for n/n go to 11

For actual data for RHmin. qo to 15

Go to 19
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ET0

START

Read Weather

Display “ print
teimp. data"

(

l’qzb"n'w"
{ , \\\\
Actual dita L

Calculate f rac u ]
for each month
For certain av. temp.
Pue month [
L -
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"Tor
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. il
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|
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“Tor
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No
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Yes

CALC
...._r_.

Generates an array to
contain trne Ist day No

01 overy month
. P

‘

i

Calculetus an avorage
value fTor cach sonih of

T, Ridwin, Vovind, n/H
ay

b

Haimboer

0 !"*frxlf’.!l‘].‘)

j

RETURN

e

J, 1, ¢ for fow, medium
and Hion L eiae s are
AULomat e s s igned
Lo /ey Hriering, Y owind
date for each nonth
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ESTI

n/N
Data? Yes

| Print poor data for
n/N, month #, the value

No

Yeg —

°rint poor data for Tav,
month # and its value

No

| Print poor data for
RHmin, month = and its
value

RHmin
Data

No //4\\

-

Vowind ' Print poor data for
Data? Vowind, month # and
{1ts value

N

No

o] |

Hant to Y Ent "EST value=2"
Est. Value

Y or N

G to AL
In Subroutine
CALC




UOLRG  1hoiRuUL T LU
PROGRAM £T CROP
PART 1
Get "file name," press EXECUTE
Press RUN
When '7ile name of reference ET data" appear
A. Enter fil~ name, not more than six characters
B. Press CONTINUE
When "Tength of qrosth stage" stage no. appears
A.  [Enter grown stage length in days in decimal form
3. Press CONTINUE. Repeat Step 4 four times
When "Irrigation interval, Initial Stage" appears
A.  Enter drrigation interval in days in decimal form
B. Pre_s CONTINUEC
When "file name of weathzrdata" appears
A. Enter file name, not wore than six characters
B. Press CONTINUL
When "wind" wind speed "kH man" humidity "stage" stage no. appear
A, Enter Kc (crop coefficient) refer to Table 3.7
B. Press CONTINUE, reweat Step =7 if display in Step #7 appears
again

C. ST0OP



ETcrop PART 1

Ilnter the lengths of the
4 growth stages

Enter the period of
irrigetion of the 1st growth
RN

L

Erter weather data file
name

T

|

Enter KC value for the 3rd
and 4th growth stages of
this crop when their V wind,
Rimin iy displayed

Y
|

tnter intermediate data
file name
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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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ETcrop PART 2

START
T

Enter the interimediate data
file name of Lhe ceop

L

Koand C7 for cact
¢ « L l(_"( Y s 1
day 1s printed

1
Total €T
Crop
and 11 Lhe croy is planted
in a vear and harvested in
the next vear 11 of the ?nd
year is printed

isowrinted

Enter the tolal cultivated
area in feddans

The total consumptive used of
water is printod and ajeo for
the ?na vear
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CROP EVAPOTRANSPIRATION PROGRAM

INTRODUCTION

This set of programs consists of seven programs. The first two
programs arc data entry programs for precipitation and weather. The
third is used to determine the daily evapotranspivation rate for a
reference crop. The fourth program uses this information with crop
specific data to calculate daily rates of potential evapolranspiration
of particular crops. The fifth program simulates actual evapotranspiration
ander alternative patterns of soil moisture availability., [t gives
explicit consideration to the e¢ffect of the water table levels on
evapotranspiration and crop development. The sixth program simulates
advance and infiltration of irrigation water in a level border system,
This program calculates the depth of water appltied at a series of
portions along the length ot a level border. The seventh programn
simulates Loth soil-plant-water relationships and the application of
water to the field. It generates information in water application

efficiency, and crop yield.

* FAO Irrigation and Urainage Paper, "Crop Water Pequirements" No. 24,
1975 and revised 1977,

* Computer Drograms for the Simulation of On-Farm Water Management
Alternatives by Robert King, Jim Loftis, Azza Nasr.
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1. Precipitation data entry prograi stores precipitation data in a
store file for use with any weather or crop data.

2. MWeather data entry program stores temperature (maximum and minimum),
wind velocity, pan evaporation and relative humidity (maximum and
minimum) data,

. Rﬁfﬁffﬂf?,ﬂ}?W'iﬁ*ﬁﬂﬂ”ﬁﬁﬁpﬁfﬂliOUﬁPFDQTGW
- 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(T, i): daily max. temp. (OC) i=1-366
A(2, i): daily min. temp. (OC) i=1-366
A(3, i): daily average wind velocity (knot) i=1-366
A(4, i): daily pan evaporation (mm) i=1-366
A(5, i): daily max. relative humidity i=1-366
A6, 1): daily min. relative humidity i = 1-366

- Pan coefficient values for different relative humidity and wind
velocity levels are then assigned in the array C(3, 4),.

- Because wind and humidity vary from season to season in Egypt,
the relevant measurenent adjustment factor is needed. So the
user enters a different adjustment factor during the year into
the array D(4),

- Similarly, adiustments in wind velocity measurcments are needed if the
vanometer 1s 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 ETO is calculated in a
daily basis.

- Average refative humidity, B, is then calculated by the statement:
(A(D, K) + A(6, 1))/2 -+ B.

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

BN YISO U 2 B

Where F is the vanometer height correction factor and C is wind
velocity in km/day.
- ETo for day K, B(K), is then calculated by the statement:
COLL,)aD(L)+A(4,K) ~ B(K)
Where D(L) i the pan evaporation measurcmenl correction factor.
- The day number, average relative humidity, wind velocity, pan
evaporation, the pan coefficient, and ETU are then printeu.
The array of LTU i then recovered and this information serves
as an inpul Lo the next prograi.
Potential Crop Cvapotranspiration Program:
In thic section twe corvnter programs are used in combination to determine
potential evapotranipiration on o daily basiz for shrecific crops
(ETcrOp)'
To account for differences in crop water requirepents atvtributable
to crop and qrowtn stage specific characteristics, ETO is adjusted
by a crop coefficiont (n;) whicih calculates ETcroP'

ET S KT
crop ¢l

Values of Kr vary  during the crop growth stages.,

49


http:coeffici,.nt

- In the first program information about the beginning and end of
each growth stage is 2stablished and KC values for the initial
growth staqe, the mid season growth stuge, and the final day of
the Tate season stage are determined,

- The second program deternines o values for each day, calculates
total consumptive use requirements and creates a data file con-

taining daily valuesof KC and T,
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Part 1

- The orogram begins with the loading of the reference ET data file.
The daily [TO levels in the file are assigned to the elements of the
array B(366).

- The user then enters the day number of the sowing date £(1) and tHe
Tength of cach of the fow mental growth stages. The pro-
gramtees this information to calculate the final four values in
the array t£(%,.

- The user then enters the typical interval between irrigations
during the initial growth stage.

- This dinformation is used in sub-routine SUB to assign values of
K. associated with integer initial growth stage daily ET, levels
c0 the array D(99).

- After average FTO for the initial growth stage, S, is calculated
by summing daily ETO and dividing by the number of days of this
period  the FC value, FO1), associated with that loevel
of LTy is determined,

- Next K. values for mid season and final season stages one
determined.

- This sequent of the program begins with Toading the weather data
file into the array M. 366). Then the program calculates
average wind velocity and minimum relative humidity. The user
enters an appropriate KL vilue for cach of the final two growth
stages.

Values of T laverage wind velocity in m/<ec) and U (avuruqe
minimum relative humidity) are displayed with the appropriate
growth stage number L and the user enters the KC value which is
assigned to  (1.-1).
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evapotranspiraticn using the following equations:

0 (1-P)* R~ ¥ = H(L)

i
pan)
—

if Q- (1-P)* R » Y

Where Q : current SM

P : Critical SM depletion

R : Current WHC

Y : Actual KC

H(L) : KC max., L : day indicator
Then ET, : min. (0, Y*G(L)
Where O : represents the current SM
Y«G(L) : represent what we want to put in the soil
G(L) : ETO
Also, if Z(L) < T(X) then ETO = G(L)#H(L) = ET max.
This means that if WT levzi is less than the current soil level
ETa = KC max. ET0
Next to this the program calculates ETa, ET max. and ETr for each

growth staqe of each sample obsorvation where

ET = Eta
r Et max
Then the program writes ithe results of ETa’ ET max. and ETF

6. Level Border Simulation Program:

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 divisions.

The infiltrated depth F is estimated by the equation
b
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Where a, b and ¢ are the infiltration constants.

TO is the intake opportunity time in minutes. The infiltration
constants are entered directly into the program.

In the beginning section of che program, the required input
inform-tion is entered by the user.

The metric quanlities are converted to English units.

Tne length of advance at successive times is then calculated

using this equation:
L= 72( Qu rt

t [, e e e e e o

b
AT L oy qg.6n0-375 (,0.5625 L 0.1875

t
1+b

¢

The above variables are described in the following table:

Variable Description HPL Notation
L, Length of advance in (ft) V(N)
Qu Flow rate/unit width (ft/sec/A) r31
Tt Time of advance in minutes r32
Time increment in minutes o
r32 = N«(
a, b, C Infiltration constants r11, rl12, ri13
n roughness coefficient 0

Ac.ance distances are computed for successive time steps until
the Tlength of advance cxceeds the length of the border. Then the current
value of U(N) is set equal to the length of the border, P, and tne total
time of advance, r23, is Tound bv Tinear 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=L£:Q)]/b

d
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The intake opportunity times W(L) are then computed at each advance
point, L. The opportunity time at each po.. s equal to total time
of advance + time oi 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 is calculated ior each of the field divisions
beginning at the head of the border.

The calculation procedure is illustrated using the following

figure which is labeled with the appropriate HPL variable names.

: e
ey [ 3] e -
-] - _n
[ RS DR Eete cns e
I R R s
N i - [ ) 1/ )r—(—oﬂ
e VTR B RO S
S —| /',"
[ LN . //L -
RN | 1T
J.-_Jt:@“ — L__:,,._.:c__i_ﬂ
tf'f_—“ v[?] -




For cach of the four divisions or segments, the average depth
applied over the segment is equal Lo the area above the dotted depth
of advance divided by the Tength of the seqment.  The total volume of
water applied 1o calculated, tne total time of irrigation is the found
by dividing the toctal volume applied by the flow rate.

Finally, the time of irrigation, total volume of water applied and
average depth applied for each field division are printed as output.

/. Irrigation Simulalion Program:

This srogram combines Tevel border simulation program with plant-soil
simulation program, It starts with entering the same data required for
the last two programs cosl and return data. After loading all
the necessary duta, the program calculates the deily root depth,
adjust KC value, calculate ETn’ ffTr for cach field division
and then calculatesthe time required for irrigation and the average
infiltration depth for each field division. It then celculates the Lotal
appliea water. Then if this day is rain day, the proyram i the depth
of rain to the infiltrated depth. Then the program calculates the
yield of each field division. tinally, the program calculates the
application efficiency, requircment efficiency, total water applied and
the net return at the end of the program. A list of these results are

printed.
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USERS' INSTRUCTIONS

PROGRAM ETO

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 = Q" appears
eirther
a. Type 1 if the pan is in cropped area
b. Press CONTINUE
c. Go to Step 4
or
a. Type 0 if the nan is not in cropped area
b. Press CONTINUE
3. When "Windward distance of fal,ow" appears
a. Type this Jistance in meters
b. Press CONTINUE
c. Go to Step 5
4. When "Windward cistance of crop" appear-
a. Type this distance in meters
b. Press CONTINUE

When "Epan  corrections, Jan-Mar,"

(S

"Cpan corrections, Apr-June,"
"Epan corrections, July-5Sep," and
"Epan corrections, Ocl-Dec," appears

each time
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a. Type the Epan corrections of each interval

b. Press CONTINUE

When "height of manometer (m)" appears

a. Type the height of the manometer in meters

b.  Press CONTINUE

A Tist of the av. relative humidity, wind velocity, Epan, Cpan,
ETO per day along the whole year is print

When "File name of veference ET daca” appears

a. Type the file name to store ETO

b. Press CONTINUE
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PART 1

loazd ETo data B [*]

enter:

day # of sawing day

length of growth stages

irrigation interval initjial stage A
E [*]

SiB

assign values of Kc for
initial growth stage D [*]

'

calculate ETav for lst growth stage S

!

calculate Ke value of initial growth
stage F [1]

load weither data A [* ]

calculate K¢ for mid & end stage
depending on Vwind, Crop /C,
Rimin F {21 . F [3]

record I [*]

i L]
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USERS" INSTRUCTIONS

JRRIGATION SIMULATION PROGRAM

Load program, press EXECUTE, press RUN

1.

When "number of field divisions" appears

a. Type the = of field divisions

b. Press CONTINUE

When "A," "B," "C" and Roughness coefficient" appears

a. Enter those roughness constants: refer to equation in Step 5
Part D

b. Press CONTINUE each time

When "BO" and B1" appears

a. [nter those water table parameter

When "file name of soil data" appears

a. knter the file name of 5011 data cither to store it or to get
it which contains the depths of each soil level and its WHC .

b.  Press CONTINUE

When "are data on file? 0=N, 1=Y" appears

either

a. Type O for new data

b. Press CONTINUE

or

a. Type 1 for old data

b. Press CONTINUE

c. Gvu to Step 9

When “number of soil levels" appears

a. Enter # of S.L.

b. Press CONTINUE
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When "depth (cm), level [" appears, where I from 1:# S.L.

a. Enter depth of Tevel 1

b. Press CONTINUE

When "whc (cm) level 1" appears

a. Lnter whe for level #1

b.  Press CONTINUL

c. Go to Step 7 until I = # S.L.

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

When "are data on file? 0=N, 1+Y" appears

either

a. Type O for new data

b. Press CONTINUE

or

a. Type 0 for old data

b. Press CONTINUE

c. Go to Step 18

When "number of qrowth stages" appears

a. Type the = of growth stages

b.  Press CONTINUE

When "length of growth stage" I appears where I from 1 to # of

growth stages

a. Type the length of this growth stage

b.  Press CONTINULC



When "yield reduction parameter stage" I appears
a. Enter the yield reduction parameter for this stage
b. Press CONTINUE
c. Go to Step 12 until I = no of growth stages
When "max. root depth (cm)" appears
a. Enter the max. root depth in (cm)
b. Press CONTINUE
When "initial root depth {(cm)" appears
a. Type the planting depth
b. Press CONTIRUL
When "days to max. root depth" appears
a. Enter the days to max. root depth
b.  Press COHTINUE
When "critical soil moisture depletion" appears
a. [Enter CSM
b. Press CONTINUE
When "potential yield" appears
a. Enter the potential yield in ardeb/feddan
b. Press CONTINUE
When "file name of ETO and KC data" appears
a. [Enter the file name of ETO and KC
b.  Press CONTINIE
When "file name of precip. data" appears
a. [Enter the file name of rain data
b.  Press COLIHUE
When "product price per ardab® appears
a. Enter the price per fodder
b. Pr2ss CONTINUE
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22.

23.

24,

25.

26.

27.

28.

29.

30.

When "expected roturn from fodder" appears

a. EInter the price per fodder

b. Press CONTINUE

When "irrigation ldabor cost per hour" appears

a. Lbtnter this cost

b. Press CONTINIL

When "irrigation operation cost per hour" appears
a. [nter this cost

b. Press CONTINU'T

When "non-irrigation variable cost per feddan" appears
a. Enter this cost

b. Press CONTINUL

When "border length (meter)" appears

a. Enter the lenqgth of border

b. Press CONTINUE

When “"border width (meter)" appears

a. Enter the border width

b. Press CONTINUE

When "flow rate (L/sec)" appears

a. bnter the flow rate

b. Press CONTINUE

When "irrigation interval {days), stage™ I appears
a. [nter the irrigation interval of this stage
b. Press CONTINUF

When "irvigation depth (cm), stage" 1 appears

a. Enter the irvigation depth of this stage

b.  Prass CONTINUL

c. Go to Step 29 until I = # of growth stages
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31.

Calculation is done and a 1ist of outputs is done

the outputs are:

net return (LL/feddan)

yield (ardabs/feddan)

labor uscd for irrigation (hrs)

water applicd (nrs)

application efficiency (percent)

total £t {cm)

requirement efficicncy (percent)

for cach growth stage the irrigation interval (day) and the

irrigation depth (cm).
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———={ enter cost and teturn data

TRRICATICN S1WLATION PROGRAM

L @ day indicator
G : 2 of ficekl Jdivisien
ri4 : depth of irraigation

Cater
soi1l vharactertstics
c¢rop charactertstics

3
llo:ld LF, and »¢ Jata ]

'

[ load jprecip Jlata ]
!

enter <veton Udsigh
charactueristics

adjke, calculize ETy, Ty
on the Javby ficld division

|

calcnlate total time of
irrigirion

—®

1
calculate 3v  Jdenth
of infiltration by
field div. 21+

1

calculate applied
witer

1
[ add rain Jepth to dupth ]
of infltrrstion
1

l I nest J
for 1 2 | o

3

lCalcul:(e vield by fietd dhnsmnC!']

qevt !

| nett L J

1
calculate vieid r30, calculate spplica-
tion efficiency rl0, rcquirement effi-
clency rll, total water z-nlied Y

1

I calculate next return

'
1

sTito

net return, yicld, labor used for
1rrication, ater applred, arplication
efficicncy, total ET, requirement

efficicncy.
I Sl j










144: "S4°

shext b

BRe Rl o

TRKREKRROUTIUT

~ceturn

Gy r30vCTJ1/763r00 3 next

3

55/ rs0 55, 100X (rS3-rSa) /1 33) 020

for

applied

efFiciency

yox, "Regurrement efficiency

1A Olrsusror J=i

1ah: LO0KT/7HIF2L, L IXKY XY ipS
147 rhaa/zt0vu/s Nl ie5)
Lat: rR20«&pdureYy-rV2xe
147 fmtr Vv da,

190 wrt 707

151 tmt o hx, et

150 Fmt o Ox, "Yiedd

1Hs: tmt LU, "Lanor

P54 imt L 5x, "Water

1% wrt 701,050

196 imt 5%, "Application
197: wrt 704,020

1% rmt 57, "Totnl ET
159 wrr 791,77

160: ¥mr

toi: wer 704,rCt

16 end

X{vY208

CIKrShH-prCa43 19
SUMMARY wk K xkA X"

=n)‘;/’“’-:’

=u,{}

= f

118

(?')
irrigation=" 9,
9_!

(A
-3
oy

-y

vOLE

" hestiuet

RV

percent”

M

" percent"”

L/ Feddan
* L/ teddan

sWet
"iwrt
701,r%5%

704,017
701 ,r80

meters/faddan”



PLANT-SOTL-WATER SIMULATION PROGRAM

Load program; press EXECUTE; press RUN

1.

When "Number of sample observations" appears
a. Type the number of sample observations
b. Press CONTINUE

When "number of irrigations” app2ars

a. Type the number of irrigations

b. Press CONTINUE

When "Number of soil levels" appears

a. Type the nunber of soil levels

b. Press CONTINUE

When "Soil depth (cm), level" [ appears
where [ vairies from 1 to # of soil levels
a. Type the soil depth in cm for each level
b. Press CONTINUL

When "Water holding capacity (cm)" appears
a. Type WHC for this level in cm

b.  Press CONTINUE

When "initial soil moisture {cm)" appears
a. Type the ISM (cm) for this soil level
b. Press CONTINUE

C. Go to Step 4 until I~ # of soil level
When “"number of growth stage" appears

a. Type the = of growth stage

b. Press CONTINULC

When "length of growth stage" J appears

where J varies from 1 to no. of growth stage
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10.

11.

12.

13.

14.

15.

a. Type the length of this growth stage in days
b. Press CONTINUL
C. Go to Step & to do for all growth stages

When "maximum root depth (cm)" appears

a. Type the max. root depth in cm

b. Press CONTINUL

When "Planting depth (ecm)" appears

a. Type the depth of planting the seeds in cm

b. Press CONTINUL

When "Days to maximum root depth" appears

a. Type the days to max. root depth

b. Press CONTINUE

When "Critical so1l moisture depletion" appears

a. Type CSM in cm

b. Press CONTINUE

When "File name of experimental data" appears

a. Type the file name which contains the data of the water applied
by each irrigation for cach sample observation, the yield by
each sampie observation, the data of each irrigation, and the
water table levels during all seasons.

b. Press CONTINUC

When "File name of ETO and KC data" appears

a. Enter the file name of FTO and Kc data

b.  Press CONTINULC

When "File name of precip. data" appears

a. Enter the file name of precip. data which contains the rain
dat2 and the amount of rain

b. Press CONTINUL
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16. A list of accumulated ET ETm17 and ET in (cm/day) per
sample observation per growth stage is printed and the yield

per sample observation is printed.
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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

Wren "border width (meters)" appears

a. Type the width of the border

b. Press CONTINUE

When "flow rate (L/sec)" appears

a. Type the flow rate

b. Press CONTINUE

When "number of field divisions" appears

a. Type the # of field divisions into borders

b. Press CONTINUE

When "A," “B," "C" each of them appears

a. Enter those constants represented in this eqm

FeaT®+c

where F is the accumulative depth infiltrated in inches
TO is the intake opportunity time in minutes

b. Press CONTINUE

When "roughness coefficient" appears

a. Enter the roughness coefficient

b. Press CONTINUE

When "desired irrigation depth (cm)" appears

a. Enter the desired irrigation depth in cm by the end of the field

b. Press CONTINUE

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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1
Enter border leupth (17), border width ()
flow rate (R), * of field division (G)
infiltration const. (ril, r12, rl13)
roughness cocefficient 0
desired 1rrivated depth (rld)

M
Calculate flow chart/unit Hdthf\l!

h*v(n; pros 1+r32 j

Calculate lenpth of advance
at sucessive tines + V(N)

Calculate total time
of advance (r38)

1
Le-ven- v ]

3

Calculate time for the
rld4 depth Qf_,irrly,ation
3

1
lLSR + r37+ r32 1
i
Calculate X(1) derth
of water at border lead

i
] _For L = 1 to ]
i
Calculate opportunity

time (W(L))

o
Y o ————
0L
 mimc

J S—

Calculate the infiltra-
depth at Y([Li 40)
- Calculate depth of

1
li{L) . orid l infiltration X(L)
1
: O
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'IForLrltof‘v-l-__

L !
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USERS" INSTRUCTTONS
PRECIPITATION DATA ENTRY

Load program and press RUN

When "File name of precip. data" appears

a. Enter file name

b. Press CONTINUE

When "Have you already entered data?" appears

a. Enter ¢ for no or 1 for ves

b. Press LONTIHUL: if yes go to Step 7

When "Day number of raip” appears

a. Enter the day number from beginning of year which
rain occurred

b. Press CONTINUE

When "Amount of precipitation (mm)" appears

a. Enter the amount of rainfall in mm

b, Press CONTINUE

When "More rain days?" appears

a. kEnter 9 for no or 1 for yes

b. Press CONTINUE; if yes go to Step 4

When "Do you want a current listing?" appears

a. knter ¢ for no or 1 for yes

b.  Press CONTINUL

When "Are therc corrections?"

a. Enter 9 for no or 1 for yes

b. Press CONTINUL; if no STOP
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For corrections

d.

Enter 1 to correct day number or 2 to correct amount

of precipitation (I value); press CONTINUC

Enter number 1 to 30 which indicates where in the array
the correction ic to be applied. (K value); Dpress
CONTINUE

Enter the correct day number or amount of precipitation
(P(I,K)): press CONTINUE

STOP
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{  START )

File Name of Precipitation Data?

l

Have you already entered data?
0=No, 1=Yes

No

Day number of rain?

Amount of precipitation (mm)

l

More rain days?

Yes

0=No, 1=Yes

No

Do you want current listing?
0=No, 1=Yes

Yes

List

J{No

Are there corrections?
No

0=No, 1=Yes

Yes

Enter, 1 for day number or 2 for precipitation, press continue.
Enter day number, press continue, enter precipitation, press.

Continue.
(o )

129




oot
14
1
16
1

14
149,

"'t

DU tdsp "Precapatation Dova Entry Prograem
Jim L2, 565]
dspe "When responding to questions, " walt 2
dap "enter U for no, 1 For yes"swiit 2000
ent "File name of precipitation dertat, A%
andt o MHnve you wiready entered chey ot i
FEE LAy AL P IR gro tEpee
s K

"HL"rdsp "day number of roant,Kyent "M Py
ent "mount of pereciprtatin (Mg " SPL2 K
KA ent "More rain dups?" Oy f C=11qte
Cuarent "Uo o you want o o curpan Listing?®,
LE u=lgto "G

Pt 0, dae ™ 4x M"precip " swet Y0414

LR LT A VI B o T I

For K=1 to S0 1urt FOLE, P, KT, PI2, Kl snext
"HA"rent Mare there corrections?" B if E=Q
ent o bient IKent PLL,KT gte 53

"Hatieolf AL Lk

2d

——

KSGHY



To make corrections in weatner data follow the format here:
1. Enter 1 for Tmax

2 for Tmin

3 for wind velocity

4 for Epah

5 for RHmax

6 for RHmin

Press: CONTINUE

~nNo

# of year
Press: CONTINUE
3. Enter data correction.

Press: CONTINUE
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Yes

START

L
Enter weather Jdata iile namég1

l

Have you alrveady entered data?

O-Ho, T=Yes

Honth = of dala

Length of wonth (in days)
I

J—

enter Poque ted Data

Tmax, Tmin, w@ind 7ol

CLOCTLY y Epany Rimax, or RHmin

1

Do you wisi to continue data enlry

No

Yes
bedio, 1=Yes
| o
Do you want current Tisting?
O=No, J=Yog
fes
Last
Ave Lhere corrections?
O=lo, 1=Yeo Fofer ta Lost,
—— e
.
00 you wish so center additiona]l data? Yes

O=Ha, 1=Yes

Do you want a current Pisting?
0=No, T1=Yes

END

—
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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 1ifting cost functions has

been developed to assist in evaluating alternative systems.J/ 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 Eqypt" - EWUP-
Staff Paper #23 June 1980.

1/ This model is an adaptation of previous EWUP work reported in
McConnen, R. J., Mohamed Helal. Ahmed Bayoumi, Gamal Ayad, James
Loftis, and 4. E. Quenemoen “"Calculation of Machinery Costs for
Egyptian Conditions", Staff Paper 48, Egypt Water Use and Management,
Cairo, December 1979
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Users of the moael may make agaptations to other specifications
which they consider important. For example, the model does not
explicitly consider field irrigation efficiency and design of field
ditches. U wight be arqucd that Lavger flow rates, soseible with
electric and dicuel pumps, result in higher field irrigation efficiency
and require less land for field ditches and bunds. This could be accounted
for by adjusting wairer application variables, items 20 and 23 bheiow
and also making a vental charge in item 11 for land devoted to ditches

and bunds,

Components of the Model
1. Presentreplacenent cost in Egypt. This is a relatively sensitive
variable, especially if high interest vates are used. The "cost"
of a water 1ifting system depends on equipment quality, customs taxes,
government subsidies and related infrastructure.  1n the case of an
electric povercd syaien snould the nitial cost include transformers
and trancmicsion Tines?  Suen qurstions should be considered before
assigning capital costs to the analytical model,
2. Mearcar Yife i difficult to dctermine bul no: highly sensitive
in the totel analysis. It is related to maintenance or repair costs
and initial quality of the cuuipmer toused in the systen,
3.0 Expected averaqge repair cost. o Reasonable eqtimaten of repair
Costs shouia b used.  Records of CAisUing Systems provide Lhe best
basis for making this ostimate. raining programs for machine operators
can help to minimé/pfmihsuwunux’<unlrwwudr conts,
4. Fucl consaption i specified by the sanatacturer of intornal

combustion engines.  Rocarde {ron engine users are helpful i determining

fuel consumption under field conditions.
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Qe ruMl LUSL IS arten awitected by government subsidies. ror example,
diesel fuel presently costs Egyptian farmers L.E. 0.03 per liter while

the international price ‘or diesel fuel is at least L..L. 0.14 per ]iter.]/
Policy makers may wish Lo use projected future enerqy prices in evaluating
alternative svstens,

6. 0i1 cost varies for different types of internal combustion enqgines.
Follow manufacturer's recommendations. Use of adequate, clean Tubrication
minimizes repair and maintenance Ccosts.

7. Qrease cost is usually a minor item, but also related to repair

and maintenance cost and wearout life.

8. Eleclric power required to onerate a water lifting system is

related to the condition of the equipment. 1! should be consistent with
the other parameters of the systen. ihe equation shown as footnote 2 on

the data input form, Avpendix C s used to dotermine elecirical enerqy

requirements .

9. Eleciricity cost. In Egypt electricity is produced and distribuled
by the government. The price charged to farmers does not necessarily
reflect the cost of producing and distributing electricity. Currently,
small concumers are charged L.L. 0.015 per kilowatt hour. One report
from 1977 indicates the cost of producing and distribuling new power in
Lgypt with netealeun fuel is |1, 0.0932 per Kilowatt, hour.]/ Increases

in the i.ternational price for petrolewi since 197/ have undoubtedly made

thermal generation of electricity more expensive.

1/ For a discussion of the difference between Financial and economic
costs see Pacific Consultants, "Hew Lands Productivity in Egypt--
Technical and Lconomic Feasibility,” AID Contract No. AID/NE-C-1645,
Project No. 263-0047, danuary 1980, pp. 17-18.

136



The appropriate price to charge for electricity to 1ift water is
debatable. Some arque that daytime use of electricity will help to
".o. . obtain the optimum use of Pural Clectrification " in
Egypt.z/ As in the case of diesel fuel policy makers will perhaps wish
to make Tong run price projections.

10, Salvage value is included as a variable in the model Lo handle the
wearcut 1ife difference in system components.  For example, a motor

may wearout in 10,000 hours while the pump may have a life of 20,000
hours. In this case the value of Lhe pump at the end of 10,000 hours can
be considered as <alvage value for the tolal system. Unit costs for
Tong-Tife w ter Tifting systems are not likely to be highly sensitive to

alterneiive salvage values,

1. AFUNOJ,LQ%?fA,chﬁﬂﬁQA.PQWW?QEL_UUYLJ?ﬁlQLfﬂﬁ- includes all the

possible fixed charges that may be imposed or otherwise required for
owning a systew. in the case of sakias a convenient method of charqging
for the Tand uccupied by the sakia is to use the annual markot rate of
land rent for the specified area.

12. Interest rate. Capital usuaily has alternative uses. The
opportunity interest cost of investing in a water 1ifting system is

the rate of ceturn capital would earn in its next best alternative.

1/ Technical and fconomic Feasibility of Electrifying fertiary Pumping
Means in Middle i Upper Egypt, Ministry of Irvigation, Mechanical
and Clectrical Dovectiont. Louis Berger International, inc., 1977,
see pages 135-1,0.0  Alao nee Pacitic Concultant., op.cit., p. 18

2/ Nassor, Abdel Ha v Bary, "Teasibility “igdy of Plocteification of
Irrigation Means Andnal Driven dater shivebs and iesed Pusips, In
Menoufia Govenorgge, " Enginecring Pecoarch Builetin, Voi. 1, Part 1,
Menoufia Univer iy, Faculty of tugineering and Technotogy .,

Shebin [1-Fom, 1974, paqge 72,



Although <omewhat subjcctive, this principle can serve policy makers as

a guide in assigning a cupital charqge to investment alternatives. If the
capital is available as a loan and other alternatives are not to he
considered, then use the interest rate according to the terms of the
loan. If, on t'e other hand, financing is to be provided out of limited
funds that could also be used for other purposes, il i« important to use
an interest rate which reflects the ec<timated return from Lhe alternative
purposes. Inis is the concept of "opportunity cost".

15, Operator or labor cost. A1l water 1ifting systems require some

e

labor. In the case of a sakia a laborer i< required to drive the animal .
In the case of diesel or eleciric puips, Tabor is required for pump
attendants, to keep pipes clean and attend other details necessary for
efficient operation. 11 a highly trained technician serves only one
Tifting system the hourly cost will be relatively high.  If he can

serve more Lhan one system and/or perform other labor while operating

the system, the cost will be appropriately reduced.  There is g
relationship between labor cont and other variables such as repairs and
wearout life. Well paid, highly trained labor may tend to offset some
other costs.

14, Discharge of the pump. An important assumption regarding the
discharge of sakias and pumps s that the detivery canal must maintain

a uniform water level at the pumping station. Data showing the discharge
of sakias often reflects the offects of a fluctuating head. Lonversely,
the discharqge assigned (o electric and diesel pumps may reflect the
manufacturer's specifications at constant head. The delivery canal

must be an integral part of any lifting system. In order for any system

to operate efficiently and at capacity it must have an adequate supply
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of water at the point of suction, preferable of a uniform head.

15. Animal power cost is one of the most difficult variables to
measure. It is common knowledge that wost farmers depend on animals

for transportation since field access roads are verv limited.  They also
keep animals for the production of meat, milk, fuel, fertilizers and

as a store of weaith or canital. However, the measurement of these
factors is often quite illusive.

If one assumes animals are kept primarily for power and all animal
production costs ave assigned to power, then the cost 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
Tight and spread among many animals it wav be trivial. Some farmers
believe a small amount of work only fulfills normal exercise for Lhe
animal and costs nothing.

There is alse an assumption made by some that if the work
requirement for animals were eliminated they would be replaced by
animals spocialized in meat and milk production. This could increase
meat and mily production from a given fecd base, but may require a
substantial training program to introduce new breeds, new feeding
technologies, new nackeling systems, etc,

Another possibility is that reducing the work requirement for
animals will permit reduction of livestock numbers and production of
human food on Tand formerly used to produce animal feed. Whether this
would happen is alao, of course, debatable.

Since there are only Vimited empicice] data regarding Lhese isaues

Tt is natural that wide variations exist in estimates of animal power
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costs. EWUP s 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 Tifting water) with
areas that ave deprendent on animal driven sakias for irrigation.

16, Overall cificiency refers to the pump and the drive (system of
coupling between the cngine and pump ). Pump efficiency is specified by
MOSL pump manuiacitirers, but may be adjusted downward to reflect
efficioncy under average field conditions. Standard engincering
reforences suggest efficiencies for direct drive, right anqgle drive,
vee belts, flat belts, etc.  The overall efficiency is the product of
the pump efficiency and the drive efficiency.

1. Engine efficiency is usually specifiod by the manufacturer for
electric and diescl enaines. [t may be adjusted downward to properly
reflect average field conditions. In the case of sakias, efficiencies
can be calibrated to electric pumps where efficiencios and discharge
rates are known. This is shown in Appendix B.

18. Static head is defined, for purpoces of this model, as the distance
between the water level in the canal or pump station well and the water
level in the field distribution ditch.

19. The dynamic head in ludes the static head plus pumping system

losses.

20. The water duty per year is the amount of water that must be lifted
from a delivery canal to a field given a particular crop rotation. 0f
course, it can be adjusted for specifiod locations, cropping sequences,
and crop yields during a qiven year. 1L should include water needed

for evapolranspivation plus leaching requivements under given conditions

of field irrigation efficiency.
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21, Maximum time the system will run per day should reflect the

realities of farm and village cultural patterns. Longer period of
operation per day will reduce unit costs of 1ifting water and will
increase maximum area 1o be served, but the system will not operate as
planried unless it i< compatible with values of farmers. The government,
of course, may use various methods of coercion or reward systems to get
farmers Lo comply witn alternative working day Tengths.

22. Mintwum Irrigation Interval. Tnis variable, expressed in days,
effects the size ol the 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 will be vequired to cover a specified
area. The first area irrigated will then have gone without water for
that number of days. This is the concept of "minimum irrigation interval®.
If the number of days in the interval is lowered then the area served by
the system will bhe reduced accordingly by the program. Under water
rotation turns ("off" and "on" periods) the minimum interval should be

" 1]

the same a5 the days in the "on" period if it is desired that the
system have capacity to irrigate all the Tand served with a “"maximum

11 1

irrigation” during one "on" period.

The cropping pattern and the consumptive use of specified crops
during the peak irrigation period also influences the value which should
be placed o this variable. Tor example, shallow rooted crops require

frequent, but Tight iveigations, especially during July and August.,

23, Maximum waler vequived per dirrigation.  This variable aloo is part

of the equation for setting the Timit on the area to be served by the

system. 1t is related to "minimum time between ircigations” in that
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2. 20 FIGUREC > WATER LIFTING COST

COST/HP HOUR L. E.

bi1

\ ; — - CATAPILLAR (MAX. S58. B2 FEDDANS)

28 1

3 |

48

FEDDANS

58 |

-

88 1



USERS' INSTRUCTIONS

WATER LIFTING COST

1. Set the calculator on, the printer and the plotter
2. Install the tape cartridge =3
3. a. Type trk =, 1df =
b. Press EXECUTE
4.  Press RUN
5. When "New data 1, old data 2" appear
either
a. Type 1 for new data
b. Press CONTINUE
or
a. Type 2 for old date
b.  Press CONTINUL
6.  VWhen "TRACK #: and "FILE =" appear respectively
a. Type the track = and the file # for storing data

b.  Press CONTINUF

7. For old data go to Step #1?
8. When each of the following statements appears enter the answer then
press CONTINUE respectively
"DATA PREPARED BY"
"name of m/c"
"make"
“model"
"size"
9. When "PUWER SOURCE ANIM. DIES. ELEC" appears

either



10.

1.

a. Type ANIM for animal power source

b. Press CONTINUE

a. Type DIES. for diesel power source

b. Press CONTINUE

a. Type ELEC. for electric power source

b. Press CONTINUE

When "data preparing date DDMMYY" appears

a. Enter the date of preparing the data in the form of DDMMYY
b. Press CONTINUE

When each of the following statement display enter its value if
exist then press CONTINUL or press CONTINUE direct if its value is
zero.

"Present replacement price in EGYPT"

"Wearout life, hours”

"Expected av. repair cost, LE/hr."

"Fuel consumption liter/hour"

"Fuel cusit, LE/Titer"

"01i1 cost, LE/100 hours"

"Grease cost, LE/100 hours"

"Electric encrqy required, kw hr."

"Electricity cost, Lf/kw Hr."

"Salvage value at end of 1ife:LE"

"Annual taxes, license and permits:LE" Taxes, license, permits, rent,
LE/yr.

“Interest rate, percent"

"Operator or Labor cost, LE/hr."
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12.

13.

"Discharge of pump, cubic m/hr."
"Animal eneryy cost, LE/hi"

"Overall efficiency, .01 to 1.0"
“Engine efficiency, .01 to 1.0"
"Static head, meters”

"Dynamic head meters"

"Water duty per year, cubic m/feddan"
"Max imum hours/day"

"Minimun drrigations interval, days"
"Maximum water required/irrig. cub. m/ fed
When "data corrvect 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. Go to Step #14

When "Make" appear

either

a. Type correction

b. Press EXECUTE

c. Go to Step #13

or

Press CONTIHUL for no more corrections; qgo to Step #14
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14.

15,
16.

16,

When "MURE COPIES 1 yes" appear
either

a. Type 1 for another list

b. Press CONTINUE

c. Copy is printed

or

a. Type O for no more list

b. Press CONTINUE

The new data is stored

New data is stored for old data that is changed when “changes
recorded, ves 1"

a. Type 1 for changes to be stored

b. Press CONTIRUC

or

a. Type 0 to continue without storing changes
b.  Press CONTINUL

When "USED PLOT ves y, no n" appear

either

a. Type y for using the plotter

b.  Press CONTINUE

or

a. Type n for no plot

b. Stop

When ANOTHER GRAPH SUPERIMPOSED 5 YES" appear
either

d.  Type 5 to make a graph on other graph

b. Press CONTINUE
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19.

20.

c. When "Tine =" appears, type the line =, prass CONTINGE, then qo

to Step 26
or
Press CONTINUE
tthen "X AXIS FROM" appear
a. Enter the min., value in the x axis
b, Press CONTINUE
When "10" appear
a. Enter the wax. value in the x axis
b, Press CONTINUL
When "TI7" appear
a. Inter the increment value in x axis to put mark along x axis
b.  Preos 20NTINUE
When "STEP" appear
a. Enter the = of cteps to write the value of x along x axi,
b.  Press CONTINOL
When MY intercept” appear
a.  Enter the x value at where x axis cross y axis
b, Progs CONTINUE
0o the wame for y axis as that of x axis when each cf these
statements appear (rrom Step # 19-23)
Yy axia trom"
“TO"
“TIC"
“STEP!

"X ointercept”
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o,

26.

When "WITHOUT AXES 1 yes" appear
either

a.  Type 1 to have a graph without axis
b. Press CONTINUE

or

Press CONTINUE

The plotter must be on at this step and a graph is done, after

the end of the graph go to Step # 17
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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), NS(2), 00 AS(5), A(2),....A(17).
These symbols also identify the name of the variables used in the com-
puter program and are used in the process of both corrocting any errors
that might occur in recording date and in conducting sensitivity
analysis. Sensitivity analysis involves the systematic changing of the
value of some set of variables such das cost of fuel and then using Lhe
program to calculate the impact of machinery costs. This Jast character-
istic makes the porgram especially useful in exploring a4 wide range of
interesting and relevant problems assuciated with machinery cost.

[f no data are entered for one of the items on the data form, the
blank will either be ignored (inost AS(H) items) or Lreated as zero
(some A(*) dtems).  This feature helps make the PUOOran d o gerieral
program which can be used to analyze costs for items that range from a
manpowered shadut to large modern carthinying cquipment.  The numbers in
brackets (e.q. (19) for item ASCT) ) dndicates Lhe maximum number of
characters which can be used to dssign cither a name or value to a

variable,

* Calculation of Machinery Costs for Egyptian Conditions; EWUP Staff
Paper #8.
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DATA INPUT FORH
MACHINE COST
DATA PKEPARED BY DATE

Tape Track f File #

4, Size oot iin,. P e e e ettt
5. Power Source oo iii i i, t e et e :

w

|, ] L~
- .

A %

1. Date preparing data (day/mo./yr.).......... .. .

2. Present replacement price in Egpypt L.E.

3. Wearout Life in hours ............

4, Av. vapecied repair cost/hr, LUE. ..., et iera ey
5. Fuel consumption/hr oo 0 ... R <
6. Fuel cost/liter L. o oo 0 0., B S
7. 0il cost/100/hr. L.E. ..... e P S

8. Grease cost,/ 100 hre LuE. oo ... et ti e,
9 Electric powver required/hre kW vuueeus o, .

10, Electric cost/kw LB, vovuiuiiiininn i

It. Salvage value, at end of wearout life L.E.

12, Annual taxes, license and permit L.E. ... ... ...
13, Interest rate an PUTCCDL i e .

4. Operator cost per Wy LuE. couuouoen

15, Hrs. per feddan L N
16, Cubic meter per hee oo ., ettt
7. dndwal Fower Cont/he LUE. Lo

l/ Maximum characters allowed.
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USERS"' TNSTRUCTIONS

HACHINE POWER COST

Set the calculator on, the printer and the plotter

Install the tape cartridge =3

a. Type trbey Lff-

b.  Press EXECUTE

Press RUN

When "New data 1, old data 2" appear

either

a. Type 1 for new data

b.  Press CONTINUE

or

a. Type 2 for old date

b. Press CONTINUE

When "TRACK =: and "FILE =" appear respectively

a. Type the track = and the file # for storing data

b. Press CONTINUE

For new data qo to Step #8

When "TIMC, FEDDZ. Both 3

a. Type 1 if you need table of cost/hr or
Type 2 if you need table of cost/feddan or
Type 3 if you need both

b.  Press CONTINUM

C. Gn to Step =14

When each of the tollowing statements appears enter the answer

then press CONTINNL respectively

"DATA PREPARED BY"

"name of w/c"
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"electricity cost/kwh:LE"

"salvage value at end of wear out life:LE"
"annual taxes, license and permit:LE"
“interest rate in percent"

"OPERATCR COST PER hy-Lp

"Hrs. per feddan per year

"cubic meter per hr"

"animal power cost/hr.LE"

When "HOURS OF USE, neqg if end" appear
either

a. Enter hours number of use

b. Press COHTINUE

c. Go to Step =#12

or

a. kEnter neq. # for no more hour of use
b.  Press CONTINUE

When "FEDDANS negative at end" appear
either

a. Enter the number of feddans

b.  Press CONTINUE

c. Go to Step =13

or
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14.

15.

16.

17.

d.

b.

Enter

ne

4 = for no nore feddans

Press CONTIHUL

When "CHANGE TIME or FEDD. yes 1"

either

a.

or

C.
When
a.

b.

Type 1 for changing

Press CONTINUL

Type O for no change

Press CONTINUL

Go to Step =19

chter

HI”

appe

ar

the item =

Press CONTINUL

When "T (1) appear

a.
b.
vihen
a.

b.

Some calculations is done and the input data is printed

when

Enter

the =

Press O

r

i [

{
\

tnter

!

1"

the =

of
TTHUL
appedr

of

hours

feddans

Press (ONTTHUE and o to Step #14

either

b,

or

Type n LG

Press

COn

] ! ~ N N
"DATS cor ot

ek

Tt

ves y, no ot

corrections

Type v for ne corrections

Press CONTINUE

~

roa

1

appedr



20.

21.

22.

24.

llhen "Make" appear

either

a. Type the correction

b. Press EXLCUTE

c. Go to Step #23

or

Press CONTINUE for no more corrections; go to Step #18

When "MORE COPIES 1 yes" appear

either

a. Type 1 for another 1ist

b. Press CONTINUE

c. Go to Step #14

or

a. Type 0 for no-more list

b.  Press CONTINUE

IT no changes were made to old data go to #24, new data go to #23

When "changes recorded, yes 1" appear

a. Type 1 1f changes made in Steps 14 or 19 are to be recorded
on tape

b.  Press CONTINUE

or

Cc. Type CONTINUE if recording of changes if any is not desired

The new data is stored

When "USES PLOT. ves v, no n" appear

either

a. Ty, .y for using the plotter

b. Press CONTINUF
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25.

26.

27.

28.

29.

When "SLCOND CURVE IN SAMF GRAPH 5 YES"

either

a. Type 5 to put another graph with other data on the same paper

b. Press CONTINUE

or

a. Press CONTTHhUE

b. Go to Step #26

For the other graph to be done when "file #", "track #', appear

a. E-"er the value of these statements respectively

b.  Press CONTINUE after each stalement

For superimposed araph when “copy of second set of data, yes 1" appear

a. Type 1 for superimposed to be printed. If second set of data has
to be corrected, 1 must be entered; go to Step 14

b. Type @

c. Press CONTINUE; gc to Step 35

When "PLOT (TIME) T, PLOT (TEDDAN) 2, appear

a. Type 1 to have a yraph or cost/hr or
Type 2 to iave a graph of cost/feddan

b. Press CONTINUE

When "X AXIS FROM" appear

a. Enter the min. value in the x axis

b. Press CONTINUE

165



30.

31.

32.

33.

34,

35.

36.

When "T0" appear

a. Enter the max. value in the x axis

b.  Press CONTINUL

When "T.C" appear

a. Enter the increment value in x axis to put makr along x axis
b.  Press CONTINUL

When "STEP" appear

a. Enter the = of steps to write the value of x along x axis
b, Press CONTINUL

When "Y intercept" appear

a. bEnter the x value at where x axis cross y axis

b. Press CONTINUE

Do the same for y axis as that of X axis when each of these
statements appear (from step #20-33)

"y axis from"

"

"TIC"

"STEP!

"X intercept

When "WITHOUT AXES ] yes" appear

either

a. Type 1 to have a graph without axis

b.  Press CONT NUE

or

Press CONTINUEP

The plotter must be on at this step and a graph is done

After the end of the graph go to Step #24
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0: dim FLIOO L, A%, /007,200,001 00)

1: dim S%(Ul,l5131,u[1001,R(lUU),Y(lOO],X[lOO),211001,5[100]
Zyodap "HALHINE POWER COST " 5wt 500 '
Jioent NLW DAYA 1, OLD DATA d%, 0

A0 ent "IRACKE",M;ent "FILE #",N

Ltoab BElitrk Myrew

bt af M=y lab N, TIE),ALK), A%, FLX]

7ioaf L=y

Bi af B=0jene “IIHE t ,FEDD 2 , BOIH 3",8

9: BIp

PO af D=0, gto "PRINT®

13: eant “DATA PREPARED BY" ,A%(6)

b ent “nape of n/c" L A0L)

14: ent “"maka",n1[2)

19: ent “model",ndl(3]

19 ent "size",ntla)

160 ent "FOWER SOURLE ANIM. DIES, FLEC. " ,As1S]

VXA ent "Darta preparing date DOMMYY ™ AT L)

T8 ent "present replacement prace an EGYPT" AL21
17 ent “wuear our Life in howrs", Al 3]

“lsent "av.edpectod reparre costs/hrtLE" ,AL4)
client “foel convumption/her®,ATY]

Jdoent "Fyed co~t/later LE" ,ALL]

LA oent Mol Cont/1d0hrLEY JAL7]

JAL ent "qreage cost/i0the L0, AL

2 ent Meled trc power raequired/s/hr :Ku" ,A[9]

JdOioent "electricity cost/kwh:LC™,A[10)

<70 ent “"saluage value at end of wear nut life:LE",Alt1)
YU oent "annuval taxes,license and permite:LE",ALL2)
CP?: ant “interest rate in percentt” A(13)

30: ent "OPERATUR  CUST PER hr:LE" ,A[14)

31 ent "Hres per feddan per yenr' ALL5)

S0 ent "Cobuic Meter per hr ,AL16]

330 wnt “Anamal power Cost/hre. LLE.",Al171

B E lnl(»‘cliI/HHHH)))»\!.SUJ;Ant((ﬁfiI-i0000;‘\[38])/100))(\[39]
34 INTALLI-10000A133)1-100A1391))A140)

6 0)I

37 1+1)1]

dHe f B=ient "HOURS OF USE yneq if end”,TLI};uf TEINCO;qto 40
BY AT 2

A0 031

R IER S B 4

Als uf U=t ent "FLDDANG Negative at end” ,FLIT1;0f FIIICO;gt0 44
a2 gmp -2

44 "PRINI":

450 fnli.il(»'-(('l'ﬁfii])/Cl)ll)[{

A RAATL2 AT 30

AT NDIALAY AL D

We b Aasty -y CATL0IAT?1)A000)

LR S S R TR I LAl YA

L T B I RN I R

DY ALY O SEAY AN AT A
et VAN AT N ) ) s Al A
DAy R R RN Y RY N

N A R T S O
L R R " TA RN R R
L T R N S B K B

)
vooocany f0a
DEHL Wt 0y ik

TRt D 0k, TTada L ) HACHINCRY COST CTUDY"jurt 701,03

“
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G0 wret 704, "ini NG

O1 1 F AlLAS=056mt 5, 00x, "not including cost of machine operntor”"j;wrt 704,5
A et /LN, TUATA PRIEPART D BY " c20wry 7Y .7, 0%04)

Cor bmt 7 e, "tape 25 track” ,£2.0," 5 faule",£f3.0;wrt 704.7,M4,N

O30 Tt 7,00, "egignAannalysis by HELALAMc CONNEN" wrt 701.7

6L fmt 3,/5wrt 701, 3

b6 Fmt 7, "NAME OF MACHTINE™ ,Sx,cl0;wrt 7014.7,08101]

67 bt 3,/ wrt 701

s fmt 7, MAIKE" , c1D,5x, "HODEL ", c 17,50, "SIZE" ,ctl;urt 701.7,A8(2]1,A803],A%14)
69 fat 7,"POWER SHURCE™ , 36x ,c10;wrt 701,7,A8(S]

FRUEE % SRR TRV ST N B AR

Yromt 4, "0A0ln PRLPARING DATD: " 15x,f2.0,"/",¢2.0,"/",f2.0

U0 wet S0, A A0, AT 3Y T, A040)

I3 omt VL UPIREGLHL KCPLAGEMENT PRICE IN LGYPT™ , 14x,f40.3;uwrt 701.7,AL2])

74: imt 7,"WEAR OUT LIFKE IN HOURS™,28x, f10.3;urt 701.7,A031

7t et VOTAVAREGE EXPFUITED REPAIR COST PER HOUR G LE" ,S«, f10.3;wrt 701.7,A04]
76 1 f ALY =0, jap 3

77 ftat 7 ,TURL CONSUMPTIAN LITORS PER HOUR™ 13,40 .3;urt 701.7,A15)

AU UAT 7, ML GO T PEROLTTRR L, 2%, £10., 3 urt 701.7,0aL6)

YO0 et 7,01 COST PER SO0 HOURG (LE", 00x, £10.3wrt 701.7,A17]

G Fmr 7, LRUASE LUST PER 100 HOURS: LE", 1Y%, f10.3;wrt 701.7,AL4]1

dio 1 f ALY )=05 jmp 3

oo Mt VO CLEECTIRIE POWER ROPUIRED PLR HOUR :Kw” ,10x,F10.35urt 704.,7,A(9]

U3 tat VL CLLLECIRICITY CUGT PER Kuw . h:iLE",17x,F10.3;wrt 701.7,A010)

da: fat 7V, "5ALVALE VALUL A1 END OF WEAR QUT LIFE:(LE",S5x,F10.3;urt 701.7,A011)
0S: fmt 7, "ANNUAL TAXES |, LICLENSE AND PERMIT:LE",?x,f10.3;uwrt 701,7,A[12)

Heo fat 7, "INTEREST RATE 2%, f10.3,0x," % et 701.7,A0131)
B2 b Alva)s0;8mt 7,"0PFRATOR COGT PER he dLEY, 210, £10.85;urt 701,77 ,A014)
dU: et 7, PER OEEDDAN "LA2x, F10 L S5urt 701,77 ,A015]

U7: fmv 7, "LURIE METTRS PFR he*,26x,710.3;urt 701.7,A0106]1

70: tmt 7, "ANIMAL POWER COST/br:LE",22x,f10.3,wrt 708.7,A017]
i owrt 70004

P20 af S5 at0 "FEbh

S T B N TS

P4 mt L,V a s urt 704

YWhowth 08, AN LIRS SHNUAL DEPRECTA, RUPAIRS POWER "
PhHi wih V01, LREAST OPERATOR TOTALL ANNLIAL cost/she

Y7 wth 701" ANNLIAI COOKT/c. e

Y owth 704 ,14,10

PP owtd 701, OF 15 FIXLD CNGT cosT*
100: wtb Y041, AL cosT casrt*

Lof: wety 70y, " CO5T/fd ~

102 wth Y01,13,10

105: 031

1ua: Il 111 ynp $0

0 ALSUI/TLIIIYLT L ALATTIT DRI

106 0\[;’:1',|)l(ﬂ[7]’ﬁ(ﬂ])'(ﬁ[;_’]"v’a[11))/ﬁ[3]‘ﬂ[4]+ﬁ(14]"Y[I])R[I]

107 Hllr‘olf‘ll)o‘c(li];h[i??l”Il)h[;‘»:_’];h(23]r(Il)A[33];A[14]T[II)A[34]

108 ROTITELIIALSSH,RITIACISTIIALSG]

109: af Altal>UsRITI/ZATI61YIAT37)

P, 0f A6 T =05 0)RT37)

Fid et \,1:,O'1.ﬂ,4'14..5,6'14._3,6'14.3,6‘1:“3,6‘1()‘3,fi(],3,(‘“).3,“12.3,fiQ.J,fll.4
i urt 'r'hl.\,f[[],»‘«I.HH,-\I.HI,QIll,»‘\[.5?],h[JB],v’\[]ql,h[li‘::],ﬂlll,ﬂl3b],A[37]
114 ymp -7

P ot by gtre “FEDLT

VPheent Sotaanae TIME ar (DD pes 10,054 F U110 ent Tient TOUIE,FIL); jmp O
Lih: vt “UATA vorreec t yuo y g nULEYf Hd="n" dap "MAKE®;stp

1870 ent CRORE COPILS yeo 1", 1,0f T=1;qg10 44

[ T N SN LAl L

MV e THHANGE S RELURDED, yes 1°,R; ynp 2

L o b n s ent “CHANGT S REGORDI D, yes 1",R

P00 08 et trk My ww

P00 b Reyred HoTL el AT e A F k]
VIS b T vtk Myiew

178 f Bodredl W, TLE),ATE) A, LA

U af Gy gta 1y
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1h1:
1l
105
1da
1HG:
VHG:
YHY
1433
187

L

ent “USE PLOT. yes y, no n*,B5351F G8=n";5tp

1T G-%Sigta 7

L GRS et "OLLOND CURYD UN GAME GRAPH S YEG",G

tf 6 hoent “track B* Mpent “file B, Njtrk Mjrew;)B

tf G=hy e NG LERT,ACK) AT Fx)

ef G=G w0t "COPY OF SECUND SET OF DATA,yes 1%,2;1f Z=1;g9t0 45

it DAt k4

ent "PFLOTCTIMEDY Y ) PLOTAFEDDANY " H

ent "X AxXI1S iHUM",rl,"lﬂ”,rﬂ,“TIC",rJ,"ST[P“,rd,"Yxntercept“,rS
ent Y AXIY FRUH",rb,"10",r7,"TIC",rB,"STEP",r?,"Xintercept",ru
ent “WITHOUT AXTCS 1 yes®,J;if J=t;gte 152

pend 4

scl rY,rl,r6,r7

line

Fxd Usxax r5,r3,r1,r2,r4

fad Qypax r0,rB,rb,r7,r9

coair 4.6%,2,1,0

tf H=1p e s e2r1)/3,06~2.5r8,0;1b1 "HOURS OF USE hours"

PP H2pl et 2tr 20 1) /3,r6-2.5r8,0;1bl "FEDDANG™

plt rt,r6-2.%4,0,1bl "designAannnlys.s by HELALAMcCONNEN"

plr rielr2-r{H)/2,r7,0;1bl "FIGURE( ) Hachinary Cost Study For ",A%01)
1 ALYAT B gap

ply rietrl-r1)/2,r7-r8,0;lblt "not including tost of machine operator”
cs1z 1.65,0,1,70

1f H=tplt ri-2.5%r3,r6+(r7-r6)/72,0;1b1 "“COST/hr L.E."
of H=25p00 fY-2r3,r64(r7-r6)/2,0;1b1l *COST/FED. L.E"
tf Gagaet 11,0 2,r6,r7

1F G=5;cot7 1.,65,2,1,0

v L=Splt e e r2-r1)/2,07-2r8,0;51b1 “(,,.,.) For ",A$(1]
i F G=Slane 4,7

pend 3

1t G=5;51tp

031

it H=";gto 1]
1o TTTICO;pen;qto 126

pie BLTY,RITL) .
jep -0

1oL f FULICO pen;gte 126

ple P 01), 2011

Jrp -2

Stp

"FrDDY

F FI1IC0;gt0 110

wrt /01,8

Fmt Lz, 1x,wert 704

wth 701, "FCEDD, ANNUAL DEPRECIA, REPAIRS POWER "
wrtb 701," GREASE OPERATOR TOTAL ANNUAL ANNUAL .

wth 701," CUOST/hr COST/c.mr”

wtb 704,13,10

wth /01 ," FIXED COST "
wth 704, "COST AOIL LasT cosT"

wth 701 " COST/ g

wth 0t 1t s

RN

N N N TR

LSO DRI T A A LS IS
ﬂl?dl'ﬁllﬂl(,H\(ﬁl?l!ﬁl“l)*(ﬁ(?]*ﬁf\l1)/0[51‘ﬂf4)*ﬁ[14|)0x[1l)/l1]
IIlI»’clllill)»‘«l'ﬂ],fll'vl]”’ll])l'!lﬁf,’);fll"'/]r[IJ)‘\(“J];ﬁ[i“lﬂ[iS]F(1])/!(4‘11
[N VIR AT RN :.[1',l>n;;'rll/Nl'S)th);HII/AHI)MHS)H‘.M?J

I B YR I TN |

fmt 1,0/»‘._‘,0\i..(,fl‘l.l,1'1443,"12‘3,0'1().5,4'10.3,r1/1.3,

F12,3,£12.3,711.4
wrt /00 \,li!I,AIJUI,0[41l,S(I],A[AR],0[431,0[44],h[45],l[1],ﬁl4b],ﬁl47l
1A £]
cndg
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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 sites, so we can use these stored data for farm record
analysis these outputs can help in farm management and in our economic

activity.

* Abdel A1, 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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USERS ™ THOIRULTLIUND

Farm record Progran:

Turn the calculator O and the printer

Insert the tape cartridge

1.

d.
bh.
C.
When
a.

b.

Load proqgram; tape
Press PADCUTE
Press RUN

"Farm record numbe
Type the = of the f

Press CONTINUL

must be inserted

r' appear

arm record

When "Table number 1, 2, ...,7" appear

a.

b.

Type 1 for recordin
or 2 for inventory
or 3 for recording
or 4 for recording
or 5 for recording
or 6 for recording
or 7 for recording

Press CONTINUL

g Farm Data

Recording

the Animal and Crop Production
the Crop Lxpenses

the Non-Crop Expenses

the Summary ot Income and Expenses

work done by animais

When "1 = new data, 2 = old data" appear

ejther

a.

or

b.

Type 1T for new data
Prose CONTINUE
for table number Z

5 Step #37, 6 Step

Type 2 for old data

Press CONTINUE

go to Step #12, 3 Step #18, 4 Step #25,

47, and 7 Step #45
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10.

Cc. When "1 = If correction needed"

d. Type 1 for corrections

e. Type 2 for no corrections

f.  Press CONTINIE

g. Go to 11, 17, 24, 36, 40, 44, 47 in this order; refer to these
numbers respectively with respect to table number (e.q. table
number 3, start at Step #24 then to 36 and 40 on)

When "Summarized By appear

a. Enter per<on who summarized data

b.  Press CONTINUE

When "Reviewed 3Y" appear

a. btnter person who reviewed data

b.  Press CONTINUL

When "beginnino date" appear

a. Enter the beginning of the agricultural year

b.  Press CONTINIE

When "ending date" appear

a. [Enter the ending date of the agricultural year

b.  Press CONTINUL

When "farmer's name" appear

a. Enter the farmer's name

b.  Press CONTINIL

When "farm size, feddans® appear

a. knter the farm size in feddans

b, Press CONTINUE
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16.

17.

18.

20.

When "remarks" appear

a. Enter the remarke of this item

b. Press CONTINUE

c. Go to Step =14 until [ = 5§

When "make corrections" appear

either

a. Make the corrections

b. Press EXECUTE

c. Go to Step =17

or

a. Press CONTINUE for no corrections

b. Go to 18 for new data

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 #17

or

a. Type § for no corrections

b. Press CONTINUEY go to Step =24

When "A - Aniwmal feed, LE 1" appear, I varijes from 1 to 3
a. fnter the price of the animal feed from the animal production
b, Preso tONTINUE

Wnen A Hone use, LD I" appear

a. Inter the price of the home use from the animal product
b, Prece {ONTIHOE

When "Ac sales, LU T appear

a.  btnter the price of the sales of animal product

b. Press CONTINUE



When "C: Animal feed, LE I" appear
a. [Inter the price of animal feed from the crop production
b.  Press CONTINUE

When "C: Home use, LE " appear

a.  Enter the come use price of the crop production
b.  Press CONTINUE

When "C" Sales, LE [" appear

a. [Enter the sales price from crop production

b.  Press CONTINUE

C. Go to Step =18 until 1 = 3

When "make corrections" appear

either

a. Make the needed correctiong

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 CONTINUL: go to Step #24

or

a. Type 0 for no copies

b.  Press CONTINUE q0 to Step #36

When "number of crops” appear

a. Type the number of crops

b, Press CONTINUE
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26.

27.

28.

30.

31.

34.

When "Crop 1" appear where | varies from 1 to # of crops
a. knter the crop name

b.  Press CONTLHUE

When "field number 1" appear

a. Enter the nusber of the fields which produce this crop
b.  Press CORTINUE

When "field area, feddans 1" appear

a. Enter the area of the field that produce this crop

b.  Press CONTINUE

When "labor 11 1" appear

a. Enter the <alary of the labors for this crop

b, Press CONTINUE

When "equipment LE 1" appear

a. Enter tne equipment cost of this crop

b, Press CONTINUE

When "orqganic fertilizer LE 1" appear

a. Enter the cost of the organic fertilizer of this crop
b.  Press CONTIHUL

Wnen "chemical fertilizer LE " appear

a. Enter the cost of the chemical fertilizer
b, Prosoe CONTINUL

When "seed 8T appear

. Enter tne cost of the seed

b.  Press CONTINUL

When "insecticide L[ [ ajipear

a. Enter the cont of insecticide

b, Press CONTINUE



36.

37.

38,

"Other LE 1" anpear
a. Enter the other cost

b. Press CONTINUE

c. Go to Step #26 until I = # of crops
When "Make corrections" appear

either

a. Make the corrections of needed

b. Press LXECUTE

c. Go to Step #36

or

a. Press CONTINUE

b. Go to 37 for new data

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 #36

or

a. Type 0 for no copies

b. Press CONTINUL, go to Step #40
When "name of 4th expense" apnears

a. Enter the name of the 4th expense
b.  Press CONTINUE

When "nare of 5th expense" appears

a. Inter the name of tie 5th expense

b. Press CONTINIJE
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39.

40.

41.

42,

I

When “amount LE I" appears where [ from 1 to b
a. Enter the amount LE of item #1
b. Press CONTINUE

c. Go to Step #39 until I =5
When "maie corrections” appears
eicher

a. Makc the corrections

b. Press EXECUTE

c. Go to Step 4D

or

a. Press CONTINUE

b. Gu to Step #41 for new data
For old data with corrections when "check corrections, yes 1"
appear

a. Type 1 for second or more copies

bh. Press CONTINUE; go to Step #40

or

a. Type 0 for no copies

b. Press CONTINUE; go to Step #44

When “capital sales" appear

a. bnter Lthe capital sales

b. Press CONTINUL

When "off-farm income" appear
a. Enter the off-farm income

b. Press CONTINUL
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When "capital purchases” appear
a. Enter the capital purchases

b. Press CONTINUE

When "make corrections™ appear

either

a. Make the correccion

b.  Press EXLCUT™

Cc. Go to Step :44

or

a. Press CONTINUC if no corrections
b. Go to 45 for new data

For old data with corrections when "check corrections, yes = 1"
appear

a. Type 1 for second or more copies
b.  Press CONTINUL; g0 to Step #44

or

a. Type 0 for no copies

b. Press CONTINUE; qo to Step #47

or

a. Type 2 for old data

b. Press CONTINUL

c. Go to Step #45

When each one of the following appear
"cow"

"buffalo"

"camel"

"horse"

"donkey"
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46.

47.

a. Enter the # of the animal

b. Press CONTINUE

When each one of the following appear
"plowing”

"leveling"

"pudding"

"irrigation"

"transportation"

a. Enter the # of hours of work done by animals
b. Press CONTINUE

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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Summarized by: C$ 1)
Ayricultural Year AS [1]-a5 [2)
Farmer “ ¢ 1

Farmer’s name: BS

Location: ABUUMA MENIA GOVERNORATE

TARM O RECORD LBUMMARY
EWUP Econoumics Teanm

Reviewed by: c${2)

Farem size, feddans; c
Owned: E[6,1] Rented: E{7,1] Shared: E{6,2]

INVENTORY CHANGES

beginning LE End LE Change LE Renarks

Lquiprments
Livestock
Poultry

Givrin 2 Forage
LandaReal Cstate

Oi Fo

g

84

E(1,1] E[1,2]

Total

ANIMAL AND CROP PRODUCT ION

Aniral Products

Crop Products

Animal Feed LE Home use LE Sales LE

Total LE Animal Feed LE Home use LE Sales LE Total LE

Fri, i) F[1,2] Fl1,3]

6[1,1) G[1,2] G[IL,3]

Hum

Number of Crops = @

Crop Expenses







ENTLRPRISE 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 tc 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 tactors affecting this profitability during the enterprise
accounting period, and if the recovds are hept over Uime, the level of
performance from year to year can also aid the manager in making wide
decisions relative to the future.

Crop production analysis would ncrinally be on the basis of one pro-
duction cycle or on a calendar year basis. Where is some double-cropping,
deviation fram this may be feasible. In crop enterprise analysis it
must be realized that Tand is a fixed cost to the operator. It is
necessary to include Tand costs, it may be on the basis of an interest
change on the land if it is owned, cash rent if it is rented, or a shave
of the crop if under a crop-shave lease. The decisions on crop production
may be on an amual basis in some instances and on a length of rotation

basis in athers. Two concepted problems arise when constructing enter-

* Sidney, James . and Lverette Stoneberg, "Faom Accounting and Business
Analysis".  Second [dition, Chapter 3,

AMiTTer, fhomas iLoand Melvin Skoid, "Uses and Users of Costs and Returns
Data™. A needs tor analysic i penceeding, Great Plains Committee on
Favm Management and Dvodaction foonomics: GPC=10 Lincoln, Hebraska, 198

OAbdel AT Tavanr and Medsin Shold, “Tarm Pecord Stiamary and Analysis
for Study Casey at Abu Reda and Mansouria Siteo.  DHUP Techmical
Report, 1950,
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prise costs and returns. One is an allocation problem; it is concerned
with how qgeneral purpose equipment and general farm overhead items are
allocated among alternative enterprises.  The second is a distribution
problem. It is concerned between the various items used in the
production process,

Economists differ os to how the allocation and distribution problems
are handled.

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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LABOUR DISTRIBUTION

Title of Study: G S (one line, 45 spc.

S )
Prepared by: H'S {one line, 20 spc.)
Identifier Code: J S (one line, 14 spc.)
Date Prepared: [ S (one line, 20 spc. )
Man hours Woman hours Boy/gir1 hours
October 0[] E[1] F 1D
September 10 spec. 10 spc. 10 soc.

Total

T e e e e

WATER DISTRIBUTION, CU METERS

First Second Third Fourth

Aredge o Irrig. Arvige o Trrig.

October G (I] Ho[1] I (1] J (1]
Septembeor 10 spc. 10 spc. 10 spc. 10 spc.

Total water applied = xx Cl meters

M$] 1

Up to 12 Tines, 90 sSpaces each
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USERS INSTRUCTIONS

Enterprise Cost Program

*Set the calculator ON and the printer.

1.
2.

asert tape ]
Track # 0 or 1 and load file #
a. Type trk 0; 1df 1
b. Press EXECUTE
Press RUN
When "file number for desired study" appears
a. Type an odd # of an empty file teo store data
b.  Press CONTINUE
When "new study = 1, oid study = 2" appears
either
a. Type 1 for new study
b.  Press CONTINUE
or
a. 1,ne 2 for old study
b. Press CONTINUL, qgo to Step #27
When "title of study" appears
a.  /pe the name of the study (max. 18 spaces)
0. Press CONTINUEL
When "prepared by" appears
a.  Type the name of who prepared the data (max. 28 spaces)

b. Press CONTINUL

When "identifier code" appears
a. Type the identifier code (max. 14 spaces)

b. Press CONTINUE
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10.

1.

12.

13.

14,
15.

When "date (swelled out)" appears

a. Type the date of running the program in the way of DDMMYY
(Max. 20 spaces)

b. Press CONTINUEL

When "income component" appears

either

a. Type the income component not exceeding 20 spaces and up to
5 Tines

b. Press CONT:NUE

or

Press CONTINUE if no. income component, go to Step #15

When "unit appears

a. Type the unit

b. Press CONTINUE

When "numb2r of unit<" appears

a. Type the # of units

b. Press CONTINUE

When "price or valuc per unit, L.E." appears

a. Type the value of one unit

b. Fress CONTINUE

Go to Step =10

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.

17.

18.

19.
20.

21.

22.

23.

24.

Wnen "unit" appears

a. Type the name of the variable unit up to 12 spaces

b. Press CONTINUE

When "number of units" appears

a. Type the number of units

b. Press CONTINUE

When "price or value per unit,

a. Type the price of 1 unit

b. Press CONTINUE

Go to Step =15

When "fixed cost component" ap

either

a. Type the name of the fixed
30 spaces

b. Press CONTINUL

Or Press CCMTINUE if no more entering data, go to Step #25

When "unit" appears

a. Type the name of the unit
b. Press CONTINUE

When "number of units" appears
a. Type the number of units
b.  Press CONTINUL

When "price or value per unit,
a.  Type the price of 1 unit
b. Press CONTINUE

Go to 20

When "footnote line" appears

L.E." appears

pears

cost component up to 6 lines each

up to 12 spaces

L.E." appears
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26.

27.

28.

gither

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

Title of data will appear in display.

a. If correct press CONTINUE

b. If incorrect press STOP and run again

When "corrections needed, yes = 1, no = 2" appears

either

a. Type 1 for corrections

D. Press CONTINUE

or

a. Type 2 for no corrections

b. Press CONTINUE, go to 29

When "make corrections" appears

a. Make the needed corrvections, refer to correction sheet and
replace string variable that needs to be corrected.
Example, to change units cn fixed cost; "month" -F&(1), I is
the number of the line

b. Press EXECUTE, qgo 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.

30.

31.
32.

33.

34.

35.

36.

When "corrections needed, 1 = yes, 2 = no" appears
either

a. Type | for making correctinis
b. Press CONTINUE

or

a. Type 2 for no corrections

b. Press CONTINUE, go to Step #30
When "make corrections' appears

a. Make the correciion

b. Press EXECUTE, go to Step #29
Or press CONTINUE

For running old data go to Step #41

When "labor, man hours for month I", T varies from 1 to 12 appears

a. Type the Tibor man hours for this month

b. Press CONTINUE

When "labor, woman hours for month I'", T varies from 1 to 12 appears

a. Type the Tabor woman hours for this month

b. Press CONTINUE

When "labor, boy/qirl hours month I" appears

a. Type the labor boy/girl hours for this month

b. Press CONTINUL

When "water applied 1st irrigation mo I" appears

a. Type the amount of irrigation water in cubic meters
b.  Press CONTINULE

When "water applied 2nd ivrigation mo 1" appears

a. Type the amount of irrigation water in cubic meters

b. Press CONTINUE
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37.

38.

39.
10.

1.

When "water applied 3rd irrigation mo I" appears

a.

b.

Type the amount of 3rd irrcigation water in cubic meters

Press CONTINUE

When "watcr applied 4th irrigation mo I" appears

a.

b.

Type the amount of 4th irrigation water on cubic meters

Press CONTINUL

If 1T less than 17 go to Step =30

When "footnote tine" appears

either

a. Type the footnote line up to 12 lines, 90 spaces each
b. Press CONTINUE

or

a. Press CONTINUC

b. Go to Step #4]

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 CONTINUL

c. Go to Step =45

When "make corrections" appears

a.
b.
or

a.

Make the corrections

Press EXECUTE to make other corrections and go to Step #42

Press CONTINUE for no more corrections
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43.

44,

45.

A list is printed

When "corrections, 1 = yes, 2 = po" appears
either

a. Type 1 for corrections

E. Press CONTINUE

or

a. Type 2 for no corrections

b. Press CONTINUE

c. Go to Step =45

When "make corrections" appears

a. Make the corrections

b.  Press CXLCUTE to make another correction
C. Go to Step =45

or

a. Press CONTINUE for no more corrections
b. Go to Step =45

When “program completed" appears

Both data and results are printed and stored in the tape
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FLOW CHART

RUN

I

B =1 New data l,

+ rak #

old data J B = 2
file #

|

Load old data
DATA INPUT 1
Time 1, FEED 2,hp3
T&HP4, ALLS
Calculate
PRINT TABLES
Press More copiey
yes
[ CONTINUE
new old
1 2
B?
Make correctia n Data correction B
i yes y, non used plot 1 STOP
ves v —
! !
RECORDED O‘heg graph s IFo
'"storage data'l yes e
L it
‘ other data oy *#S
same graph L
Xes. S
PLOTTED
5 done

file #, track #
line #

L
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Lo

N

3

9P

10
11
1,
13
14:
15:
16
17:
16
17
a0
21
K

Q3

ol
O1:
O
64
6
60

dim nﬁ(S‘RUl,nm[WU,SUl,Ci(b,SO],D%[S,iE],E%(SO,&E],F%[b,lEl,A[S,E]
dtm b[SU,Bl,C[&,ZI,G%(BU],H%rESl,I$[ED],J$I14],L$[12,901
g DUADY,ETL21,FI420,6012), 112 ,10123,70127,1%14,901
dim K1012,9}
dgsp "CROP FENITERPRISF COST GTUDY"swact d000
ent “fila number for desired studyp", s
ent "new study=1,0ld study=2",A;1f A=2;910 "LLOAD"
2nt “"tyirle of study”, L% ent "prepared by",H$
ent "identifier code",J%;ent "date (spelled out)",I%
131
TINCONE "
1t Id; 510 "UARIAKLE"
dsp "lncome Component,”,Ijent *" AG[[]
tf AsLTI=""gto "VUARIABIE"
dsp "untt,Irent " D8(I);dsp “"number of units”, Tient " AlL,1]
dsp ‘price or value per unit,L.E.",I;en: "",ALL,21
[+1) 0 t0 "INCOME"
"VARTABLE":1)T;0)r2
"war",
1t [O505qt10 "FIXCD"
dsp "vnriable cost Component”®,I;ent "" R$[]]
of BSII)="";9t0 "FIXED"
gsp "unit"  I;ent "",E3(1l;dsp "number of units”,Isent “",BlI,11]
4sp "price or value per unit,L.E",I;ant “",BlI,2]
[+13l;9t0 "var2®
"FIXED": 1)
Pl
dspr "Fixed cost component ",I;ent " Cs(1)
tF C3li)="";g10 "F{NOFE"
dop "un:t" , I;ent "“,F8lIV;dsp "number of units® ITiant **,C[1,1]
asp "price or value per unit,L.E.", IT;ent *",C(1,2)
Lf I=6;910 +3
[+1)1;910 "Fial"
131
'ETHOTE" :for I=1 to {2
dsp “footnote Line "y ljent "t oLer]]
LYl =" "9t "LIST®
Dext T8 [(=12; jap -2
Qrto “LIGT"
"LOAD™:
ldf n,At,uz,um,Dt,Et,Ft,A(*l.nr*l,crxl,cs,ns,lt,Js,Ls
Tdf hrt,blxl,EIx],F(X),Gltl,H[*),I[kI,J[t],Hi
dsp Hdjgtp
"LIST":ent "CORRECTIUNS NEEDED 7,yes=1,no=2",Q
v dep "MAKE CORRECTIUNS " ;51p

LELT

wth 701,10,10,10,10

wil 7“i,27,$0,107,4?,83," CROP ENTERPRISE COST STUDY x",13,10
wtb 701,13,10," "6

Wtb 701,07,34,107,48,083

wth 701,13.1“,1”

wtho 0y, Prepared by YL, EGYI'T WATER UGE & »
SThoZUL, THANAGEMENT PROJFCT", 13, 10

wrh Joy lhentifier GCode; “,J,13, 00

wihy Sy, Date Drapnred: ", I%,18,50

frt L/ wrt 701

wthe Vot Ltenm”

wthony Unyer

Wl Ly Mamher ol Price or VUnlue Totnl tncome™ 13,10

L A PR R

Wrtho 0y per o ooenat LLE, or Costs L.C.",13,10

L B N T B TR

ylb VUl,Pf,GH,inH,bH;Fn( »?4x5urt 701 ;uth 701,27,38,100,64
fmt 2,07, % urr 704

wib 701,R?,JU,!30,6”,"InL:He",13,10

wth 701,027,308,100,44
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http:c],F2.cI

OO wth Y0y, ",a7,49

H7: wth 701, *,27,49,13,10

6H: 101001

67 MLyt DS I-13¥;gt0 L2

70: tf AB[II="";qgtu “LO"

71: wrb 704,9,A%010,9,D0(00),13

a0 tmt P90, F14.1, 0%, 715, 3,815, 2 urt 704,A01,11,AL1,21,A01,11%AL1,2)3D
Y30 Deridert

74: Ivt)l;gto "LL"

Y51 "L2M:fmt ,/,54,"Total Income”,68x,#11,2;uwrt 701,r1

761 feat L z,Sx;urt 70t

775 wtb Z01,27,30,100,685Fm1 ,94x;urt 701;wtb 704,37,38,100,64

: fmrtoz,1/,8x5urt 701

YProwth /01,27,358,100,6C05Fmt , "Variable Costs”,/jwrt 701;131;03r2
B0t wih 701,27,38,100,61

g1 "L3":af [>S031~1)1;9t0 "LaA"

82 of BBIT1="";gt0 "LA"

B2: wth 701,9,8301),9,L80101,13

d4: fmt 1,50%,F10.1,2x,115.3,F15.2;urt 704.1,H(1,11,8B(1,2 LELLLL1%BIL,20)E
US: r24E)r2;1+41)1;gt0 "L3"

U6 "La":fmr ,/,%x. 'Total Variable Costs”,60x,f11.2;urt 701,r2

470 fmt ,Ox,"Return Above VYariable Costs” ,S3x,fi11.2;wrt 701,r1~-r23r3
B fmt 2, %x;wrt 704

U7: wib 704,27,30,100,68;Fmt y?74x;wrt 704 ;utb 704,27,38,1060,44

0 far L,/ Sxsurt 701

Y1 wib 701,02 38,100,688, 7mt |, "Fixed Costs™,/ wrt 701;431;00r4

P00 wth 701,127,38,100,64

EE R R IDY6;1-131;9t0 "L6"

45 1F UBLII="";qt0 "L&"

P50 wth V01,9,08001,9,F%011,13

P61 tmt SO0, F14.1, 2%, 15,3, 15,2 urt 701,C[I,i],C[I,B],C[I,ilXC[I,El)F
9V F+ral)ra;Tv1dl;gta LS™

U "LH":ifmt ,1/,5x. “Total Fixed Costs",63x,f11,.2;wrt 704,r4

Y9: fmt ,Sx,"Grand Total Costs",63x,f11.2;urt 701,r24r40rS

100: #mt L1, %0 wrt 7014

101 wtb 701,07,30,100,60;Fmt yPA4x5urt 7015uwth 701,27,30,100, 64

L2 fmt ,/,5%x,"Return sAbove All Ce2ats™,46x,f23.2;,wrt 701,r1-r%2rs
103: fmr ,z,%«;wrt 704

H04: wrb 704,027,50,100,68;56n1 ,94x;urt 701;uth 704,27,38,100,64

10S: wth 701," ",1d,10

tile: wtb 70¢ " FOOTNOTES: ", 13,10

L07: wtb 701," ", 13,10

108: wrn 701, ¥ lhis study for an area of one feddan,",13,10
cavr 1)L

110 wtb 70y, " "U$0I1,13,10

144 4f LsUL)=""; jmp 3

T R Y Y D, ymp 2

113 yap -3

Lias Fnt ,2,7,% 5urt 201wt 701,07,30,100,060; frt yYAxwrt 701
1150 wib 701,327,53,100,061

116 ent “corrections newded? {=yun D=np",C

170 0f v ;dap “mnke corrections”;stp ;q9te “"LIST®

113: ref U,n@,n&,ﬁ%,ﬂt,[ﬁ,FS,n[tl,h(tl,C[t),Gt,H%,It,JS,Lt
1420 4o A-osgre "prRINLY

120 Cor 1-1 1 12

108 dep “Vabor ,man houra faor month®™ fient " D1

120 dop "labor, woman hours for nonth™, Tsent " F[1]
Vol e M labur ) her 0o Lo e month", Iient " 4 011¢)
Vot AP e ter appd e { (RN KT R T GERLE T A S B I

Poh b tunter anbbae O e ga o mg L frent UL

LR N N I RN R ] rrcg oMot Tient "t I

Ve dsp Mwater applied, 41h 1regq o, ient o3
120 oext |

127 tor I=1 to 4

130 dup “footnate line™, Iient "* Mg(]]

131 af M3(1}="";gte "PHINT"
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130 next |

183 wnt "CORRECT1IONG WaNITLD 7 YES=1,N0=2",Q

1d4: 0 F G=Ydep "HMAKE CURRECT [IINS";s51p

159 "PRINT":

13860 fmt ,1/,24x,"t.ABOR DISTRIBUTION",13x, "WATER DISTRIBUTION, CU METERS"
137 wrt 7014

138: fmte ,z,/,1Hx,"Hnn",?x,"Uonnn“,Sx,“Rov/erl",bx,"First",Sx,"Secund”
137 wrv 701 4mt y8%,"third",Sx,"Fourth";urt 701

140 tre ,L,lUl,“Huur%",Sl,"Hours“,Sx,"Hours“,?x,"lrrxq.",4x,"lrrxg.";urt 704
141 fmy 2Ax,"lrrag. ., 4x, "Trrig, "jurt 701

1420 fmt Lz, dx;wrt 701

1430 uth 701,27,30,100,60;fmt ,Bax;urt 708;utb 701,07,38,100,64

1441 "Uctober  ")KWl1];"November "JKH(2];"Dacember "IK%I3]

145 "Janunary "IKBLAT; "Fehrunry "IK%[S]; "March "IKHLO])
146: "April "IKSLT 0 Yiday "IK$(B); " TJune "IKS(9]
147: "July "IK$LLU]; "Auqust "IK$l11]l;"Septenber"IKs$(12)

148: 0)rd03rt 4,123,133, 1430 1S)r 16

147 for I=1 to 12

1% wth 701, YLK

1548 Ft 3F30,0,4%,4F10.0;wrt 701,D(Il,E[IJ,F[Il,G[Il,H[l],I[I],J[I]
1920 rA0+DIIIIP 10, P 8 v ELTIIdP L3P 24F(I1)rP1D

104 rtAﬂﬁ(ll)ril;rtd#H[IJ)rld;r15+I[X])rlS;r16+J[I])r16

199 next |

159 fmt ,z2,9%5urt 7014

156: wth 791,07,30,100,60;fnt ;Bax;wrt 701 ;wth 701,27,38,100,64
197 wib 704,106," Total "

L3 Fmt ,2,3F10.0,7x;wr 704,r10,r41,r12

199 tmt ,"Total Water Applied=",f7.0," cu maters"

160 wrt 701, r164r1%er 1440133017

161: Fmv ,z,4x;wrt 701

163: wrh 701,27,38,100,608; Fmt ,B4x;urt 704;utb 701,27,38,106,64
163: wtb 704, ", 13,10

164: wth 704," FOOTHNOTES: " ,13,10
16%: wtb 708, " 13,10
1660 For 121 10 4,utb 701, " "yHBIT1,13,40;next I

167: ent Mcorrectiona? tzyeg 2=no",C

168 1f L=t;dsp "make corrections”;stp jgto "PRINT"®
1a%7: rcf M*l,D[*],E[t],F[l],G[l],H[x],I[*],J[x],H%;reu
170: dsp "PROGRAM COMPLETED" ;s1tp

171 enl

x7585
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INVENTORY PROGRAM

This program 1ists supplies and equipment received in Cairo from
the USA and chows their distribution to the areas, laboratories, or
stores of the TWUP,

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 yget "STORE"
B. Press LXLCUTE
C. Press RUN
4, When "NEW ODATA 1 OLD DATA 2 OLD D. 3" appear either
A. Type 1 for new data or 2 for more than 1 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 descrintion of this element
B. Press CONTINUE
8. When "QUANT" appears
A. Type the quantity of this element

B. Press CONTINUE
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When "MAIN OFF" appears
either

A. Type the quantity in main office

B. Press CONTINUE

or

A.  Press CONTINUE for no element there

When "KAFR EL SH", "EL MINYA", “EL MANSOURIA", "WATER 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
. When "At end 2" appears

either

A.  Press CONTINUE to enter another item

B. Go to Step #7

or

A. Type 2 for no more items, go to Step #14
. When "from box #" appears

A. Type the Tst box #

B. Press CONTINUC

. When "to box:" appears

A.  Type the last box #

B. Press CONTINUF

. A Tlist of the box contents is printed

. For new data 1

When "correct data yes" appears
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either

A. Typé 1 for no co-ections

B. Press CONTINUE

C. Stop

or

A. Type 0 for corrections

B. Press CONTINUE

. When "Make" appears

A. Type the corrections

B. Press EXCCUTE

C. For more corrections no to Step #16
D. For nc more corrections press CONTINUE

E. Go to Step #14
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EXWL)

SBTARED

GI .

QUANT .

il 0.

CS (K}

DS (K}

ES [K)

SRS L 1210

F$ K]

GS [K}

SR L ., WO Y ) (Y

HS [K}

IS[K]

SRR R VTN S

JS K]



80¢

EIWWEP  STORED Q.
FAX$ CONTENTS QUANT, MAIN 0. KAFR S. ELMANS. EL MENIA W.LAK. P.STORE _S.LAH
162 Arlex transparencies 11 11%
Transparency film 12 12
Ulzirafine flair pens 72 72
Graph Paper S ]
Correction Ribbon/6 ribbons &6 6
Insertion tool 5 S
Vacuum Dial Gauges 2 2
Airmail Envelopes 8 8x
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i

SO

[y

U

dhe

A Rl R I IR SN T RS R PR
dim P‘l-ldll,dl,l%'&(dll,fu],H'Hdl),fll,l$l40,4l,Js[M),fll,S,U’HSl
ent "NLW DATA 1 GLD DATA 2 ULD D. 3",A;4f A=2;g9te "LOAD"
#0t CHOXE" A%, 0F A=3;A4)0% ;910 "LUADYL"
0¥
1 KK DD
dup "Contenta® Kyant " R%[K]
dap "QUANT" ,Kjent "* C3iK !
dsp "MAIN UFF" ,K;ent “" D3(K]
dsp “KAFE LLSH",V jent %, E1[K]
dsp "ELMENIA",Kj;ent """ G3$[K]
dsp “ELMANSORTAY Kjent "",F$[K)
dsp "WATER LALL " Kjent " H$[K])
dsp "UGTORE™ K ent " T1${K]
dap "SOTL LAB.",K;ent %, J3[K]
ent "At end 2", H;1F BE2;gt0 S
gta "PRINT"®
“LOAD™:
ent “rrom Hox B, 08,00l (O8)ITIN
ent "lo Hox&",R
"LOADY
aagn Q% , 1. x
srend 1,83, 13,09,D%,63,F%,0%,Hs,1%,J%,5
"PRINT ™.
tf A=5 gt 36
b AE20f 1(KGIF IINigto 37
wib Y01,10,10,40,40
wite 701 ,07,38,407,49,083," £WUP STORED ER,",13,10
wtb 701,27,308,107,40,83 !
wtbh 70t1,14,10,10
wibh 701,10,10,10,10
uth 701,27,36,100,060
AN IVATE R HOA R LONTENTS QUANT ., .
wth 701, "MALN 0, KAFR G, ELMANY , ELLMENIA W.LAW. P.STORE S.LAB,*
wth V01,27,38,100,65
wih 791,134,140
fat /7,7 wrt 704

7o K

S 1 KK

AN I BRI 4,.‘_'!,(,.'{l),.Sx,(‘4,!)1,(4,'“,::4,71,cl‘l,(nx,(:4,'ir,c4,'xl,c4,$x,c4
AU b Kt et VG A% HRIRE, CRIRT, DI ESLK ], FIK T, 63K, HeIK], 141K), T8 1K)
Ar Kty gap 3

A At '/‘,11x,rLSl),;h,cd,{n,cd,Sx,cd,'/x,cl‘l,hx,c‘%,'.n,c4,Sx,c4,31,c4

A3 wrt 7lH.'/',H‘HK],C'HK],D‘HK],EHK],F‘HK],G%[K),H%[K],I‘[K],J$[K]
A4: 1 f K(G;qte 30

A ot I(R;qtr(vnl(ﬂt)ﬂ))l.)'ﬁ;vul(l)t))l;qto "LOADL "

A6 of Aa=l;51p

A0 1€ A=l;ent "correct data yes”, M, if MEy;dsp "Make“;stp

A i AsL o F HEtygta "PRINT®

A b A apen Ak

DU anan ALy, 0,4

DVioSprt 1AL, BB L, DL, R, 68,100, 18, 04,8

L3034y
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