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Design of Computer Program for Calculating Crop

Water Requirementsin Irrigation Projects

Abstract

Water is the most important natural resounddis century. Irrigation is the largest
consumptive use of water, so we must increaseftivéeacy of irrigation and estimated
agricultural water requirements accurately. In tl@search, a computer model using
Visual Basic v.6.0 is formulated. The model simegathe complicated on-farm “ crop-
soil-climate" phenomena to estimate the referemop evapotranspiration, adjustment
for daily, every ten days and monthly. Estimatinggi and dual crop coefficient is
made to plan the agricultural water requirementth whfferent cropping patterns for
Irrigation Associations. The model is setup andrafee by using data from Iraq and
other countries. Results analysis show that theeiodn effectively and efficiently
estimate the agricultural water requirements.

Keyword: Water requirements, Reference crop evapotranspiration, Crop coefficient,
Effectiverainfall.
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GW Setup

% Welcome to the GW installation program.
=

Sebup cannat install system files. or update shared files i they are in se.,
Before proceeding, we recommend that you lose any applications you may
be runining,

Begin the nstallation by cicking the button below:

@ lick this button ko install GW software to the specifisd destination directory,

Directory:
CiiProgram Files\ G

nge Directory

Exit Setup

Ext Setup

Begin the installation by clicking the button belaw,

% Click this button to install GW/ software to the specified destination directory
=

Directory:
CiiProgram FilesiGi|

Changs Directory
hup

G Setup

@W Setup was completed successFully.,

yaladl Tl quall YIS a 1(8) Js&
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o)
o

! ACDSes 7.0 Startup

WiNRAR,

Realone Plaver

Winamp

Inkernet Explorer
Wi Rorad Microsoft Excel

Microsoft, PowerPoink
Acrobat Reader 5.0

5 &

Micrasoft Word
MSN Explarer

:g% Tokia Multimedia Pla

Outlook Express

Micrnsnft PowerPoin Remate Assistance

Windows Media Player

allp | ]
FHdiHE Windows Messenger

iyl Laeandl
All Nature Saver

AMNSYE 5.4

T ——
3 journey ko three mosques r anoe Messengsr
E-mail ﬁ Acrobat Reader 5.0
Outlook Express Microsoft Developer Metwork, 4 '
i
- Microsoft OFfice Toals ' & Yahoot Mol
[s22]| Microsoft Excel IF7) Canon CAPT Tagls
Microsoft Yisual Studio 6.0 4 5
GW
9 Yahoo! Messenget Microsoft Web Publishing r

HTIL Help Workshop
ImTOO

MP3 Sound Cutter
Powertoys For Windaws XP

Samsung PC Studio I1

ERERER N

Ulead Photo Express 3.0 Trial

Gl

Adobe ImageReady 7.0 ME
Adobe Photoshop 7.0 ME
Microsoft. Yisual FoxPro 7.0
Realone Flaysr

Talksender

BPoEB By
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580 malipl) aladinly Lo Jguanll o3 () pgy/alas ETO (oauall giilly AN @il (1)d s
Gl & Aalida gl cilhaal(1995 _ 1980)

-

3..1}41.'1 B paaall 29.1\&4 5ylasd) Aag | el CM Jaga ol A2

.y

2.34 2.77 208 | 234 | 1.83 1.26 1.09 1.24 119 104l

3.36 3.84 3.39 | 3.42 | 2.77 1.85 1.73 1.99 1.79 bl

4.69 4.87 501 | 486 | 4.49 3.71 2.67 2.98 2.36 Bk}

7.42 8.19 7.27 | 758 | 6.71 5.32 3.96 4.88 3.85 Ol

10.25| 10.83 | 9.49 | 10.55| 8.76 7.54 5.58 7.54 5.99 b

1424 | 1452 | 11.13| 13.66| 11.43 10.15 7.74 | 10.53 | 8.28 BUTSEN

15.0 15.97 | 11.74| 15.31| 12.28 10.86 7.99 | 11.74 | 8.92 Jead

13.47 | 1351 | 9.94 | 13.62| 10.79 9.62 6.78 | 10.62 | 7.92 -y

9.78 11.46 | 7.63 | 10.98| 7.65 6.57 4.85 7.64 5.65 Jsb

6.56 7.85 5.12 | 7.24 | 5.46 3.90 2.89 1.63 3.76 | 1gpsda

4.15 3.51 344 | 422 | 3.24 1.86 1.48 1.85 1.78 | 2¢mpda

o

2.49 2.04 227 | 2.26 | 2.13 1.09 1.10 1.12 121 | 204\

5lly Juagall Aiial USDA 5 slall 4oy Juagal) essf dnaal Dladl) [l clua il (2) Jsan
CROPWAT galiyg galind) alaiinals s 2006-1923

CROPWAT alaiiu gl aladin Sl YR Gealiasit
Aadl) JUady) Aladl) jUady) Aadl) JUady) Aadl) JUady) pla
S Ay USDA 4 ks S Ayl USDA 4
33.87 65.7 43.59 56.81 63.2 | 1oss| 1
36.3 60.2 37.17 60.21 67.5 ba| 2
37.0 62.2 38.67 62.16 70 M 3
27.9 48.4 28.41 48.42 52.9 S| 4
8.6 19.9 9.03 19.92 20.6 M5
0 0.5 0 0.5 0.5 | 6
0 0 0 0 0 s 7
0 0 0 0 0 <7 8
0 0.4 0 0.4 0.4 J sl 9
2.3 9.7 2.6 9.74 9.9 Igpaa| 10
22.7 42.1 23.91 42.1 455 | 2gpa| 11
32.7 55.0 33.27 55.05 61 20ss| 12
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=l J gpaaal dasaa) ETC adij Akl clalaay) (3) Jox
dragall dipda b malipa) aladiulby

ale adll dasiaal) Luilal) claliay) YR bty
25.7 S i 1
36.9 Y osls 2
67.0 S osls 3
93.1 L 4
135.3 A 5
52.6 Ol 6
410.6 & sl 7

ale Jsanl) 3 (A (Gl orasall geilly AN ad (4) Jsia
VoS B 1alS Aaad CROPWAT galisg galiall B35 (s

CROPWAT gl galisl) BYR]
3.4 3.23 2 s
3.7 3.65 Ll
3.8 3.8 S
3.5 3.51 Ol
2.9 2.89 Ul
2.6 2.52 SISN
2.6 2.15 D
2.6 2.29 <l
2.8 2.75 Jsld
3.1 3.17 1 o
3.3 3.76 2 (i
3.4 3.38 1os
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CROPWAT gualiyg gualindl (s ETC aé (5) dgas

Keayidl Jsanall Jelas Jlasils ETC ilua
3yl byl Gaday ke il bl Gauday kC il B
CROPWAT
0.15 0.15 20
0.004 0.77 0.774 40
1.19 1.19 70
0.56 0.56 95
CROPWAT gualislly galipal ¢ dsagal) ETC agj pc (6) Jsia
KCzsaall Jsmanall dalas JlaxisbETC ajmiasn
ETCadj ET. adj
Gl Jlaxinly Jduils | Keb+Ke Ke Kc asal
CROPWAT] zalyll
0.269 5.5 5.769 1.282 0.982 0 1
0.15 6.1 6.25 1.250 0.9401 1.31 2
0.636 4 3.364 0.862 0.542 1.3 3
0.226 2.9 2.674 0.36 0.306 1.08 4
0.14 2.5 2.36 0.31 0.151 0.87 5
0.327 2.7 2.373 0.69 0.5192 0.65 6
0.428 4.7 4,272 0.37 0.3667 0.89 7
0.123 2.8 2.677 0.12 0.145 0.57 8
0.031 2.2 2.169 0.08 0.0716 0.44 9
0.22 2.3 2.08 0.04 0 0.36 10
Tmean - Tmax + Tmin ____________ (4)
AR, -6)+ p,C, )
es - eO (Tmax)+ eO (Tmin) _________ /]ET = ra .......... (1)
2 A+ {1+ rs}
ra
1727T,.,

409 O.6108£XP( 17271 j
A~ T+2373

- T @)

y:C;—; = 0665%10°P————————~— ®

YA
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Re=(L-aR === mmmmmm e @y
N =2 W ——————————————-= 22
T
_ m|(t+006667 | |
o A
R=07R,-b--———-——————- 29
R, =(075+2x10°2R ~---——-- 25
G, =05R--———--—"—--"-"-—- (26
G, =01R-——"-"—""""""-"-—- 27
21T
d =1+ 003&0{3—65\]} ——————— 28
o= 04095|r[—J 136} ——————— @9
W, = E —arctaE—_ tar(¢?)£ar(5)} -———-@0
2 X
X =1-[tarfg)[ [tar{o))* - —------ h)
and X =0.00001 ifX <0
w, = arcco$- tan(g)tan(d)] - - - - (32)
| -10
KClni = Kcini(Figzg) +m
[KCini(Fig30) - KClni(FigZS)] _________ 33
B L D
RH. ., = e (Tmax)loo 39
—_ eo(Tmin) _________
RH. .. = 0 (Tmax)loo_ (K15)
Gmonth,l = O'07(-|-rnonth|+1 Tmonth,i -1 ) -0 _(36)
Gmonthl = Oll(T nthi - monthl—l) _____ (37)

T )_J’pW(Tdry_Twet) ______ (8)
RH o [ €0 (T ) +€°(T,,
= 10rrgan|:e ( max)ze ( mm):|__(9)
17277
°(T)= 06108 ———-(0
(") XF{T+237.3} @0
RH =100— 8 - ————————- (1)
e°(T)
1727T,,
=e°(T,,,,)= 061% min
e, =e(T) X’{Tmm 2373} 2
487
U =U,—~—— Ny~~~ ~~~~ (13)

In(67.8 z- 542)

s, = 0.1645sin(2b)- 0.1255cos(b)

- 0025sin(b)----------- 14)
po2n(9-8Y) (L5)
364

[Radiang :1i8c[decimaldegees] ——- @0
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Kcb— K (z+05h)
f e 49
KCax — KC
ETc,y = (KsKcb + Ke)ETo - —-- - - (50)
De, = De,_,—(Pi - ROi ) - A0
Ei . .
——+Tew,I+DPe,| - ——————-—— 6)
few
0<De,2TEW - ——————————~ 52)
DPe,i = (Pi - ROi)+'—'— Dei-120
fw
————————————————————— k)
ETCadJ = KSI<CETO ——————————— (54)
RAW = PXTAW - ——————————— G5
0<Dr,,sTAW - ——————————~ (56)
Dr, =Dr,_-(P-RO) -1, -
CR +ETc,+DP ———————————— 57)
_ TAW -Dr
TAW — RAW
_TAW-Dr L 58)
(1- PJTAW
DP, = (P - RO;)+1, -ETc,,—-Dr, ;20
———————————————————— (59)

KCrig = KCiig(ran)

KCeng = KCong(ran)

+[004(u, —2)- 0004RH., - 45)]{2} ;

ETc=(K, +K )ETo--——-—————- 43

Ke=Kr(Kc,,, —Kcb) < fewKg, ——— (44)

_ 004(u, - 2)- h1*
Keh=Kobray {OOOL(RH - 45)}{5}
---------------------- 45

Los 0.04U2 03
KQ’nax:ma moéRl_Lﬂln 43
{Kcbt+ 005}
—————————————————————————— @9
TEW =1000(6,. - 056, )Ze— - - - (47)
_TEW-De,, .
TEW - REW



