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ABSTRACT

A computer program for use on the HP9825 desktop computer and HP2631B
printer to facilitate analyses of precision land leveling data is described.
The program is limited to the case when precision leveling to dead level is
planned. The program was developed following the procedures given in BWUP
Manual No. 8: "Thirty Steps to Precision Land Leveling in Egypt." The
present program is useful in technical evaluation of land leveling data, for
evaluation of various leveling designs for a given field, for training in
precision land leveling data analyses and for providing high quality, hard
copy output of leveling data and analyses.

Step-by-step user instructions are given. A program listing and example
are also included.
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Introduction

This program was developed following the procedures outlined in EWUP
Manual No. 8, "Thirty Steps to Precision Land Leveling in Eqypt". The
algorithm was developed for use on the HP9825 desktop computer. Data input
is achieved through keyboard use. Data and results are prograrmed for output
on the HP2631B printer. The program is presently designed only for the case
of precision leveling to a horizontal plane or dead level.

Due to the obvious limitations on field usage of the HP9825, the use of
this program to facilitate field calculations (i.e., at the site) is also
limited. When time and other conditions allow, grid survey data for a field
to be leveled can be input and analyzed to produce accurate maps and results.
Technical calculations for land leveling data analysis are not complicated,
but are time consuming. The program is suggested for use in technical data
evaluation. The program is also a good tool for evaluating various precision
land leveling designs for a given field. It is a good educational aid in
conjunction with EWUP Manual No. 8. A high quality, hard copy output of the
grid survey, cuts, fills, volumes of earthwork and cut/fill ratic is an added
highlite. The program can be used in a review/approval process between
supervisors and field personnel. Finally, the program and output are
extremely useful in providing documentation of field work accomplished.
Program Features

Survey data are assumed to have been taken on a grid that approaches
Square or rectangular. The field aligmment in terms of major directions,
i.e., north, must be noted, as program output is with north towards the top
of the page. The grid interval in each direction need not be equal (i.e.
other than square grids may be used).

Survey data can be either rod readings or elevations at each grid point.
These values are output with the decimal point of the numbers representing
the grid point. The average elevation or rod reading is determined using the
summation method. The standard deviation of the grid point values from the
average is also determined. The program compares the average with each grid
point value, determines if it is a cut or fill, and prints the amount of cut
or fill (designated with a "C" or "F", respectively) immediately below each
grid point. Grid areas of non-standard size, which usually occur at one or
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two field edges and corners are accounted for in determining the average
grid point elevation or rod reading (see EWUP Manual No. 8).

Earthwork volumes are calculated by the sumation method. The user has
the option of allowing for extra fill volume (for filling drains, ditches;
etc.) as necessary. The program will iterate in a calculation loop in
determining cuts and fills until a cut/fill ratio between 1.30 and 1.60 is
found. Iterations are performed at 0.001 m increments; while rod readings or
elevations and cut-fill values are rounded to the nearest 0.0l m. The user
also has the option of balancing the cuts and fills equally, in which case the
cut/fill ratio will be 1.00.

Irreqular shaped fields can be processed by the program also. The user
must simply "fill out" the actual grid with a 0.00 value at each grid point
to make a rectangular grid. It is always assumed that at least one corner of
a field approaches a right angle and that it is the starting point for laying
out the grid in preparation for surveying.

imit 1 Constrai

As jidicated, the actual grid mue* be filled out with 0.00 at each
imaginary grid point to construct a rectanqular field. The dimensions of
the filled-out field must be specified. However, the actual field area is
also specified. The starting point is specified and assumed tou occur in a
corner that approaches a right angle. The entire grid is limited to 26 rows
by 26 columns.

Cut and f£ill volumes will be determined to ensure that the cut—fill ratio
falls between 1.30 and 1.60. However, the user has the option of specifying
a cut/fill ratio of 1.00. If "survey after planing" is specified when
survey timing is input, i.e., a post-construction check survey, then the
program simply determines the average elevation or rod reading and the
deviations at each grid point. In this instance, the cut/fill ratio will also
be 1.00.

Data Requirements
. Field identification.
Survey date and timing.

Farmer's name.
The actual field area.
Field dimension in the East-West direction (the dimension of the
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field that approaches this direction most closely) (m).



6.

7.
8.
9.

10.

11,

Field dimension in the North-South direction (the dimension of the
field that approaches this direction most closely) (m). Note: the
longest dimensions along each of these axes should be given, i.e.,
for the "filled-out" rectangular field.

The number of rows and number of columns in the rectangular grid.
The grid interval (m) in each of the two directions (E-W) and (N-S).
The grid point values are specified as rod readings or elevations and
input starting at the upper left corner with north to the top of the
page. Data points are entered row by row. Values should be in (m)
rourded to the nearest 0.0l m.

The corner point row number and column number which was the start-
ing point for the grid setup, i.e., which represents the standard
grid intzrval in each direction, is needed.

Extra fill volume required, i.e., for filling field drains, ditches,
etc., must be known.

Program Output
In addition to printing all of the input data, the following results

are also printed.

1.

6.

A rectangular field representing the surveyed field, with grid point
values, cut or f£ill values and in the upper left corner of each grid
tha size of that grid as a percentage of the standard grid size if
that grid is of non-standard size. The grid is printed in compressed
mode. Due to a maximum number of spaces on the HP2631B printer i
compressed mode of approximately 225, the array of rod readings or
elevations is limited to 26 columns.

The average rod reading or elevation (m).

The standard deviation (cm) of the rod readings or elevations.

The design rod reading or elevation (m), i.e., the value used to
ensure the cut/fill ratio is between 1.30 and 1.60 (if this is
specified).

The total cut and fill volumes (m3) and the cut volume on & unit
field area basis.

The cut/fill ratio.

Data Entry and Program Execution

1.

Load program in HP9825 memory. Turn HP2631B printer on and
"on-line".



6.

16.

Press RUN, press CONTINUE after each data entry.
User is prompted to specify if grid point values are rod readings or
elevations. (1 = rod readings, 2 = elevations).
Enter site descriptor or cite identification number. A maximum of
25 spaces is allowed.
Enter survey date. Ten spaces are allowed. Suggested format is
DD, MM. YR.
Enter survey timing. A maxinum of 25 spaces is aliowed. Format
should be "Survey before (or after) scraping (or planing)”. "Initial
grid survey" is also appropriate, if this is the case. "Survey after
Planing" indicates a check survey and the program will autematically
use a cut/fill ratio = 1.00.
Enter farmer’s name. Up to 30 spaces allowed.
Enter calculation method for cuts and fills. Input 1 to have the
C/F ratio adjusted or 2 for C/F ratio of 1.00.
Enter actual field area (feddans).
Enter field dimension in East #West direction (m).
Enter field dimension in North-South direction (m).
Enter grid interval in E-W direction ().
Enter grid interval in N-S direction (m).
Enter number of rows.
Enter number of columns. At this point, all of the input data thus
far is printed out, check to make sure it is correct. If not, start
with step 2 again. If it is okay, press CONTINUE.
Each of the following line messages will appear in the calculator
display for about 3 seconds:

"Enter array of (rod readings or elevations) (m)."

"North is at top of page."

"Enter data row bv row."

"lst pt. is upper left corner."

"Enter 0.0 for pts. outside bdy."

"To make input grid rectanqular."
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17.

18.

19.

20,

At this point the calculator prompts the user to input each grid pt.,
R [I, J], starting at the upper left corner with north to the top of
the page. Enter data points across each row and then row by row.
vaiues should be (m) rounded to the nearest 0.01 m. If an incorrect
value is input, note the location, i.e., R [I, J], where I is the
column number and J is the row number. After last grid point, the
calculator prompts the user to indicate if all points are correct.

If yes, enter 1 and press CONTINUE (go to step 17); if no, enter 2
and press CONTINUE . The calculator will display "make corrections."
Do so using the following as an example; typing as shown: ’
1.06 = RI[2, 9], which stores the value 1.06 in the grid point at
column 2, row 9. Type all corrections on same line, separated by
"+", then press EXECUTE and CONTINUE.

Enter the row number of the corner point which is at the standard
grid interval in both directions, i.e., the starting corner point
for the grid layout as explained in EWUP Manual No. 8.

Enter the column number of the same corner point. At this point the
calculator assumes control and performs the following calculations:
the size of the standard grid; the size of grid areas at the end row
and end colunn away from the starting corner point and their
proportion to the standard size grid area; the average rod reading or
elevation by the summation method, with each value adjusted for the
area it represents; the standard deviation of the rod readings or
elevations from the mean; and the initial design level which is the
average rod reading rounded up to the nearest (cm) or the average
elevation rounded down to the nearest (cm).

The calculator prompts the user to specify if extra fill volume is
required (1 = yes, 2 = no).

If ves, enter the extra fill volume required (m3). At this

point, the calculator assumes control. The initial cuts and fills
are calculated and the cut-fill ratio determined. If this value is
not between 1.30 and 1.60, the design level is adjusted and the
calculations repeated (when this option is specified). Otherwise,
the cut/fill ratio is 1.00. If there i: extra £ill volume required,
it is included in this process. Once the proper cut/fill ratio is
obtained the results are printed:
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b.

Ce
d.

h.

The field and representative grid, .ith each grid pt. value
and cut or fill value.

The average rod reading or elevation (m).

The design level (m).

The standard deviation of the grid point values from the
mean (cm).

The total cut volume (m3) and (m3/feddan).

The total £ill volume (md).

The extra £ill volume specified (m3).

The cut/fill ratio.

Extra printouts can be obtained by using the following procedure:
advance the paper in the printer,
type: cont 0,2
press EXECUTE (a beep and error signal will occur, ignore this).

type: cont 12,
press EXECUTE
type: cont 32
press EXECUTE
go to step 16 of the instructions

A program listing is provided in Figure 1. An example is provided in
Figure 2. This is the same example given in EWUP Manual No. 8. Program
variables and constants are identified and defined in Table 1. The program

requires 5598 bytes of calculator memory for storage anc execution. The

program is presently not designed for storage of the input data on tape or

disk. Thus, when a new run is initiated (by pressing "RUN"), the previous

input data is lost.



Table 1. Definiti £ p Variabl 1C

RI[25,25]
A[25,25]

Cl[25,25]
F[25,25]
S$[251]
Ds$[35]
T$[25]
F$[301]
E$,RS$,Z8
W

L
G
T

R

C

rl,r4 - r7,
rl0 - rl2
r2

r3
r8
A

array of rod readings or elevations at grid points (m)
array of individual grid area's proportion to standard grid area
size

array of cuts at grid points (m)

array of fiils at grid points (m)

string variable for site descriptor

string variable for survey date

string variable for survey timing

string variable for farmer's name

dummy string variables used internally

field dimension in E-W direction (m)

field dimension in N-S direction (m)

grid interval in E-W direction (m)

grid interval in N-S direction (m)

Note: G x T establishes the standard grid area size.
number of rows in grid pt. array

number of columns in grid pt. array

durmmy variables used internally

row number of corner point at the standard grid interval
(starting point)

column number of the same point as r2

actual field area (feddans)

end column grid area proportion to standard grid size

end row grid area proportion to standard grid size

sum of the rod readings or elevations at grid pts. adjusted by
the area they represent, i.e.,

R C
< 3 (al1,J) x RI[I,JD) (m)
J=1 I=1

(4}
]




N =~ sum of the individual grid area proportions, i.e.,
R C
N= 3 2Aal1,J]
J=1 I=1
M ~ average rod reading or elevation, equal to S/N (m)
D - design level (m), initially equal to M rounded up to nearest

(cm) if grid point values are rod readings, or M rounded down
to nearest (cm) if grid point values are elevations. Adjusted
in increments of 0.001 m to obtain cut/fill ratio between 1.30
and 1,60 (if this option is specified).

Z - standard deviation of grid point values from mean (cm)
E - extra required fill volume (m3).
v - sum of the cuts adjusted for the area represented, i.e.,
R C
v= 3 32 (Cl1,J] x Al1,J])
J=1 I=1

and then multiplied by the standard grid size to obtain total
cut volume (m3)

r9 = cut volume per unit area, equal to V/r8
F = sum of the fills adjusted for the ~rea represented, i.e.,
R C
F= 2 3 (FI1,J] x AII,J])
J=1 I=1

and then multiplied by the standard grid area size and
incremented by E to obtain total £ill volume (m3).

P - cut/fill ratio, equal to V/F.
I.JKeN.X = dumy variables used internallv
Reference

EWUP Manual No. 8, "Thirty Steps to Precision Land Leveling in Egypt," by
A. Bayoumi, S. Boctor and N. Dimick. Egypt Water Use and Management
Project, Cairo, ARE. June, 1982.



Figure 1. Program Listing

7

8.

P

10
11
18
13
14
15
16
17
18;
19
20
a1

22

3 T

23,
24

oy
AW

26
271
a8.

avs

X0

31
Y
33
3
K
36
37
38
39
40
41
42,
43
44,
4%

I‘

r

T,

I‘

wth 701,27,%8,107,4%,83
fmt c27,4/;wrt 701, "LAND LEVELING DATA ANALYSISG"
wil 701,&7,38,107,48,83%
dim R[30,%U] AL3Z0,3%01,C030,301, r[50,30| GHL251,D%0101
dim E$L12 J,Rbll”],L$LI,I,I$ISU] THE 2
ent "Rod readings(l)or eleunlnonb(°)7",r1,"r0d readings"R%
"wlevations "HEd;ent "Site descriptor",S%jent "Suivey date",Dd
ent "Survey timing" ,T%3ent "Farmer’s name",F$
ent "Method(le/le.3w1.6,2meF:1.ﬁ>“,r?;ent "Actual Field Areal(Fed)",r8
ent "Field dim., in E~W dir,.(m)",Wjent "Field dim, in N-8 dir.(m)",L
ent "Grid interval(m) in E-W dir.",G;ent "Grid interval{(s) din N-% dir.'
ent "Number of rows",Rjent "Number of columns",C
fmt cywrt 701,%%3wrt 701,F$,wrt 701,D%;3fmt o, /3wt 701,T%
fmt £10.2,1x,cyuwrt 701 ,"Actual Fleld Area=",rd, "Fed"
fmt ¥10.,1x,c,5%,¢10.2,1x, ¢
wrt 701, "Field dimension(E~W)=",W,"n","Field dlmenslon(Nw”)”" L,
frmt £10.2,1x,c,;wrt 701, "Grid interual <|—w> dir.,=",G,

wrt 701,"6rid interval (N-%S) dir.=",T,"m";fmt 2/3wrt 701

if r1=1;R$42%; jmp &2

Eg-22Z$

fmt 1,c21,%,c12,10%,c3wrt 701.1,"Grid point values are",Z¢%,"tN";stp

dsp "Euter urray of",Z%,"{m) " wait 3000;dsp "Noerth is at top of page”
wait 30060

dep "Enter data row by row"j;wait 3000

dsp "1st pt. is upper left corner" wait 3000
dsp "Enter 0.0 fer pts. outside bdy.";wait 3000
dap "to make input grid rectangular'j;wait 3000
for J=1 to R

for I=1 to Cient RIT,JI;next Ijnext J

ent "ALL points correct?{l=y,2=n)",rb;if ré=2; np "make corrections®;stp
ent “corner pt. row no, at std. 1nt.",r;

@ent "corner pt, col, ne, at std int.",r3
(W-GEHB) G/GE22A5 (L-TRHTIT/ T2

it r2=1 and r3s 1 sgto 11"

if ré=1 and r3mC;gto N PR

if r2=R and r3=1;g9te "R-1"

if r2=R and r3=C;gto “R-~C"

"1-1"1for J=1 to R

for I=1 to C

if I=C and J=R;AE2ALI,J);gto "AVE"

if I=C3A4ALL, T next J

it J=RyB2ALL,T1;next I

144L1,T1;next Ljgto "AVE"

"1-C"ifor J=1 to R

for I=t to C

if I=1 and J=R;ABALI,JYjnext 1

T



Figure 1. Cont'd

461 1f I=1;A2A01,71next I

47 it J=RGEB2ALL,Jlinext I;gto "AVE"

480 12401, next Iynext J

477 "R-1":for J=1 1o R

gty far I=1 toe C

Gly i IT=C and J=1;AE9A01,J) next J

a2y A J=1EALT, Y next O

U3 i I=056-o801,71next Jygto “AVE®

G940 19401, T next 1

GG "R-CVifor J=1 to R

61 for Ix=1 to C '

37 it I=1 and J=1;AB2A01,J1;next I

Sy i J=1 R80T, 0 next Tinext J

U if I=1;89401,7 1 next I

60 14a801,F1next Lynext J

611 "AVE" 108N 1112 3RCHr 105 Far J=1 to R

621 For I=1 to C;if RUI,JI=0;0ALL,T1;r10~19r10

63 ﬁ[I,J]+N»N;R[I)J]ﬁtI,J]+SdS;R[I,J]?E+r11ﬁr11;R[I,J]+r124r12;next Iinext J
o4 (r10r1l-r 12012 /010101323 T2%1002

6% G/NAM;if T$I11="Survey after planing";M9D; jmp 4

bhy At r7=E;H4D; jmp 3

671 i rl=1,0int(Mx100+1)/7100D; jmp 2

b8 1ntiMx100)/1004D

69 ent "Drain or other £ill vol? 1=y, 2=n)",r4

700 it ra=1ient "FExtra fill volume(mt3d) ", E; jmp 2

71 09E

720 gsbh “"CrF™

7% "CHECK":if T$I11="Survey after planing”;gto "PRINT"

74 At p7=25;gt0 "PRINT"

7%: i Py=1.3 and P(=1.6;g9t0 "PRINT"

767 it P<=1.3; 9mp 2
77 it Po=1.6;jup 5
780 if ri=1;04,0014D; jmp @
7% D 0019D

80: gsh "C/F”

B1: gto "CHECK™

B2y A r1=1;D-. 001D jmp 2

331 D+,0014D

84: gsb "C/F"

B85: gto "CHECK™"

Bo: "C/F":104VaF s For J=1 to Rjfor I=1 to C

Q740 34 RUL,33=0509CET, JTI4FLT, 005 jmp &

B3 D-RIL,T19X;0f r1=1;jmp 3

891 1f X{0;abs(X)HCLT, T1;04FLI,00; jmp 4

PO XAFLL,T1,09C0L,00; jmp 3

Pl af X{=0;abs (ORI, T 09001 ,00; jap &

gy XACLL,T1,09FLT,T1

930 CLL,TIALL, J14VaVFLE, JIALL, T 1+ 45

P41 next Ij;next J

PG VETHFGTHESF WP 4P 3 U/r 8409y et

61 "PRINT":wtb 701,27,38,107,50,83;wth 701,27,38,108,56, 68
P70 Fat 18x,z;wrt P01;wtb 701,827,493 wth 701,13;uwth 701,9%

-10-
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Figure 1. Cont'd

P81 iF C(=R20;10C+19r S Fmt 1, z;for N=1 to rS;wrt 701.1;next Njjmp 2

P9 BCH14rS;Fmt 1, ", z3for N=1 to r;urt 701.1;next Nj;gto "Eight"

100: for J=1 to R

101 frt 2,7,18x,"1", z23wrt 701.2

102: for I=1 to C

103: if ALT,JM41;0F ALT,TJIH0;Ffmt £4.2,8x," 1", z3wrt 701,A00,T 1 next I;jmp 2
104 fmt 3,9x,"1",z;wrt 701.33next |

103 wrt 701.2;f0or K=1 to Cyfmt 4,z,9x,"1"urt 701 . 45next K

106 wret 701,250 I=1 to Cj;fmt 5,3x,f4.2,8x," 1", z3uwrr 701,5,R11,J1

107 next 1

108 wrt 701.2;f0r I=l to Cjfmt 6,2x,¢,f.2,2%,"1",z

109: if CLI,T1=0 and FEL,J1=05Fmt 3x,4"-",2x," 1", z;wrt 701;3inp 3

110: if CII,J1=0;wrt 701.6,"F",FIT,J1;jmp 2

1113 wrt 701.6,"C",CLL,J]

112 next I

113 wrt 701.2;f0r K=1 to C;fmt 4,2,9x,"1"uwrt 701.43next K

114 wrt 701.2;f0r K=1 to Ciyfmt 4,z,9x,"1"urt 701.4;next K

1153 wtb 701,13;wth 701,9;+or N=1 to rS;wrt 701.1;next Nj;next J;gto "Cont"
116 "Eight":for J=1 to R

1170 fmt 2,7,19x," 1%, z3wrt 701.2

118: for I=1 tao C

1190 if ALL,JI10¢ ALL,J140;Fmt £4.2,3x,"1",z;wrt 701,A0L,J1;next I;jmp 2
120 fmt 3,7x,"1",z3urt 701.,33next I

1215 wret 701.2;f0r K=1 to Cj;fmt 4,2,7x,"1";wrt 701.4;next K

1281 wret 701.25f0r I=1 to Cyfat G,2x,Ff4.2,1x,"1",z3wrt 701.%,RILL,.J]

123 next I

124 wret 701.25¢f0r I=1 to Cjfmt 6,1x,¢c,f.2,1x,"1",z

129 if CLY,J1=0 and FLI,J1=0;fmt Zx,4"-",1x," 1", z;urt 701;jnp 3

1263 iF CLL,J1=0wrt 201.6,"F",FIL,J1;imp 2

127 wrt 701,6,"C",CLI,J1]

128: next I

1290 wet 701.25¢f0r K=1 to Cyfmt 4,z,7%,"1";wrt 701.4;next K

1305 wrt 701.2;Ff0r K=1 to Cyfmt 4,z,7x%x,"1";wrt 701, 4;next K

131 wtb 701,13;wth 700 ,93for N=1 to rS;wrt 701.1;next Njnext Jj;gte “Cont"
138 "Cont"iwth 701,27,81;wth 701,27,36,107,48,83;wtbh 701,27,38,108,54,68
133: fmt /jwret 701

134: fmt 3,c,/

135 wret 701.3,"A value of 0.0 means point is ovtside of field boundary"
136 ot ¢

137 wrt 701, "When a number appears in uvpper left corner of grid square"
138 wet 701,%it represents the size of that grid square as a fraction of the"
1390 wrt 701.3,"standard grid size"

1400 wiet 701,3,"Grid pt, cut/fill values are rounded to nearest fcm) .,
1410 fmt 7,7,c16,1x,c12,c,t6.3,1%x,¢,10%,F6,3,1%,¢

14Z: wrt 701.7,"Adjusted average",Z2%,"=" M, "n","Design value= ",D,"m"

143: fmt 7,c21,1x,c12,¢,f6.2,1x,¢

144 wrt 701.7,"Standard deviation of",Z4,"=",Z,"cn"

145 fmt 8,£10.2,1x,c,10x,f10,2,1x%,¢

1460 wrt 701.8,"Total cut vol,=",V,"mt3","Total £ill vol .=" ,F,"mt3"

147, fmt 8,410.2,1x,cywrt 701,8,"Cut Volume=",r?,"mt3/Feddan"

148 fmt 9,710.2,1x,c3wrt 701.9,"Extra fill vol. required(drains)=",E,"nt3"
149, fmt cjwet 701,"This extra #4111 vol, was included in the calculations®
150 Ffmt ¢, 4, 2;wrt 701, Cot/Fill ratio= ",p

1%1: end

®1G9722
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Figure 2. Example

@D LLEVELENG DATA AaNalL.Y SIS

EWLIP Manual No. 8 Example
Bayoumi, Roctor and Dimick
1982

Initial grid survey

Actual Field Aream 2.86 Fed
Field dimension(F-W)= 105,00 m Field dimension(N-§)= 115,00 ~
Grid interval (E-W) dir .= 20,00 m
Grid interval (N~8) dir.= 20,00 m
Grid point values are rod readings N
%0.75 {0.75 :e.75 10.75 10.94 %
125 1 1,35 1 1,30 | 1.40 | b.64 |
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| ] ! | 11.25 |
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SR R Sl R M
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t --t- 1 -t B i t
BN .
P40 b 139 1 1,37 1 1.3 1.45 |
: €0.01 : co.02 { C0.04 : co.10 | Fo.04 :
B tomroenme- o= Arommmmean L et 1
| | | i .25 ]
| | | { | |
[ 1431 140 | 134 | 1.3 | 1.4 |
l Fo.02 : co.n : co.e7 : co.08 | F0.05 ‘
t el o 1 e At

A value of 0.0 means point is outside of field boundary

When a number appears in upper left corner of gric square

it represents the size of that grid sguare as a fraction of the
standard grid size

Grid pt, cut/fill values are rounded to nearest (cmMm).

Adjusted average rod readings= 1.39%9 n Design value= 1.410 ™
Standard deviation of rod readings= 10,77 cm

Total cut wol.= 974,00 mt3 Total f£ill vol.= A3 .25 m13
Cut \'olume= 200,70 mt3/Feddan

Extra fill vol, required(drains)= 0,00 mt3

This extra fill vol. was included in the calculations
Cut /141l ratio= 1,32 -12-


http:iIn:i.t:i.al

AMERICAN EQUIVALENTS OF EGYPTIAN ARABIC
TERMS AND MEASURES COMMONLY USED

IN IRRIGATION WORK

LAND AREA IN SQ METERS IN ACRES IN FEDDANS IN HECTARES
| acre 4,046.856 1.000 0.963 0.405
1 feddan 4,200.833 1.038 1.000 0.420
1 hectare (ha) 10,000.000 2.471 2.380 1.000
1 sq. kilometer 100 x 104 247.105 238.048 100.000
|l sq. mile 259 x 106 640.000 616.400 259.000
WATER MEASUREMENTS FEDDAN-CM ACRE-FEET ACRE-INCHES
1 billion m? 23,809,000.000 810,710.000
1,000 m3 23.809 0.8l11 9.728
1,000 m3/Feddan 23.809 0.781 9.372

(= 238 mm rainfall)
420 m3/Feddan 10.00 0.328 3.936

(= 100 mm rainfall)
OTHER CONVERSTION METRIC U.S.
1 ardab = 198 liters 5.62 bushels
1 ardab/feddan = 5.41 bushels/acre
1 kg/feddan = 2.12 lb/acre
1 donkey load = 100 kg
1 camel load = 250 kg
1 donkey load of manure = 0.1 m3
1 camel load of manure = 0.25 m3
EGYPTIAN UNITS OF FIELD CROPS

CRQOP EG. UNIT IN KG IN LBS IN BUSHELS
Lentils ardeb 160.0 352.42 5.87
Clover ardeb 157.0 345.81 5.76
Broadbeans ardeb 155.0 341.41 6.10
Wheat ardeb 150.0 330.40 5.51
Maize, Sorghum ardeb 140.0 308.37 5.51
Barley ardeb 120.0 264.32 5.51
Cottonseed ardeb 120.0 264.32 B.26
Sesame ardeb 120.0 264.32
Groundnut ardeb 75.0 165.20 7.51
Rice dariba 945.0 2081.50 46.26
Chick-~peas ardeb 150.0 330.40
Lupine ardeb 150.0 330.40
Linseed ardeb 122.0 268.72
Fenugreek ardeb 155.0 341.41
Cotton (unginned) metric gintar 157.5 346.92
Cotton (lint or ginned) metric gintar 50.0 110.13

EGYPTIAN FARMING AND IRRIGATION TERMS

fara = branch

marwa = small distributer, irrigation ditch

masraf = field drain

mesga = small canal feeding from 10 to 40 farms

girat = cf. English "karat", A land measure of 1/24 feddan, 175.03 m2
aria = village

sahm = 1/24th of a girat, 7.29 m2

sagia = animal powered water wheel

sarf = drain (vb.), or drainage. See also masraf, (n.)

13
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