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Crop water Reguirements Report
[IrTnae— bR R R R RO woww
- Crop # 1 : winter wheat (planting November, frost free winter)
- Block # : [Aa17 blocks]
- Planting date 511
— calculation time step = 10 Day(s)
— Irrigation Efficiency = 70%
Date EToO Plarnted cCrop iR Total Effect. Irr. Fws
Area K CETmM) Rain rRain Req.

(mmyperiod) %) 0 ———mmm (mmperiod) -————————— {1./s/hal
6/11 20.63 100,00 .30 6,159 14,90 13.82 0. a0 .00
16,11 16.77 100,00 .30 5.03 20.03 18.08 0. a0 .00
26,11 13.83 100,00 .30 4.0 23.70 20.94 0. a0 .00
6/12 11.29 100,00 0.33 3.75 26.14 22.75 0. a0 .00
1612 G, 79 100,00 0,39 3.85 27.59 23.79 0. a0 .00
26,12 9. 07 100,00 0.45 4.12 27.73 23.80 0. a0 .00
5/1 8.097 100,00 0.52 4.83 26.07 22.72 0. a0 .00
15/1 .77 100,00 0. 58 5.63 24.50 21.94 0. a0 .00
25/1 11.43 100,00 0. 64 7.29 24.42 21.51 0. a0 .00
4.2 13.94 100,00 0. 70 9.74 24.45 21.53 0. a0 .00
1452 17.24 100,00 0.76 15,09 24,99 21.91 0.00 0.00
242 21.25 100,00 0. 82 17.43 25.70 22.44 0.00 0.00
6/3 25.83 100,00 0. 88 22.75 26.12 22.76 0.00 0.00
16/3 30.84 100,00 0. 94 29.03 25.66 22.41 5. 62 0.11
26/3 36.12 100,00 1.00 36.1%9 23.76 20.595 15. 24 0.25
5/4 41. 50 100,00 1.06 44,10 20,01 17.57 26.13 0.43
1574 46,81 100,00 1.12 52.58 14.32 13.26 39.32 0.65
25/4 1. 90 100,00 1.15 59,69 7.16 6. 93 52.75 0.87
5/5 56.60 100,00 1.15 65, 08 0.30 0.30 54, B0 1.07
1575 60,78 100,00 1.15 59, 90 0,00 0. 00 59, 90 1.16
25/5 64,32 100,00 1.15 73,096 0,00 0. 00 73,96 1.22
4/6 67.10 100,00 [e=le] 86, 03 0,00 0. 00 86, 03 1.08
14 /6 69,05 100,00 0.8% 47,26 0,00 0. 00 47,26 0.78
2476 Fo.11 100,00 0.38 26. 98 0,00 0. 00 26. 598 0.45
Total TE4.72 6B78.40 408,05 359,01 4583595 [0.34]
* ETo data is distributed using polynomial curve fitting.
% Rainfall data s distributed using polwnomial curve Fitting.
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Crop Water Requirements Repart

R R R R R R R R TR R R R R R R T R A RN R TR R R AR R R R RN R T RR T Y

-Crop #1 : Winter wheat (planting November, frost free winter)
- Block # : [A11 Blocks]
- Planting date v 23710

- Calculation time step = 10 Day(s)
- Irrigation Efficiency = 70%

Date ETO Flanted Crop R, Total Effect.  Irr. FWS
Area Ki [ETmM) Rain Rain Red.
(mfperiod) (%) 000 memmmmmee- (mm/period) ---------- (1/5/ha)

23710 31,50 100,00 0,30 9,45 13.46 12,53 0.00 0.00
2711 25,55 100,00  0.30 7.6k 18,23 16,59 0.00 0.00
1211 20,14 100.00  0.30 .04 22.02 19,639 0.0 0.0
2211 15,45 100.00  0.33 5.13 24,69 2176 0.0 0.0
2/12 11,63 oo.00 0,39 4,57 26,31 22,93 0.00 0.00
12712 876 100,00 0.45 3.97 27.07 23,44 0.00 0.00
2f1 B9 100.00 0,52 1.56 27,28 23.53 0.00 0.00
1/1 £.97 100,00 0,58 1.43 26,24 22.87 0.00 0.00
11/1 5.4 100,00  0.64 3,48 25,97 22,67 0.00 0.00
1/1 .01 100.00  0.70 4,20 26.07 22.7% 0.0 0.0
311/1 767 100.00  0.76 5.83 26.57 23.14 0.0 0.0
10,2 10,44 100,00 0.82 g.56 27,41 23.79 0.00 0.00
0/2 14,23 100,00 0,88 12,54 28,38 24,58 0.00 0.00
23 18,93 100,00 0,54 17,83 29.21 25,18 0.00 0.00
12/3 24,38 100,00 1.00 24,44 29,52 25,41 0.00 0.00
22/3 30,41 100,00 1.06 32,32 28,94 24,94 7.38 0.1z
174 36,81 100,00 1.12 41,36 27.12 23.43 17.87 0.30
11/4 43,37 oo.00 1.1% 43,88 23,86 20,87 29,01 0,48
21/4 43,30 oo.00 1.1% £7.38 13,18 17.09 40,29 0.67
1/5 EG. 17 100,00 1.1% G4, 60 13.41 12,38 £2.22 0.8&
11/% £2.01 100,00 1.15 71.31 7.35 7.28 &4, 08 1.06
215 67.22 100,00 0,99 66,039 2.55 2.55 63,55 1.05
3L/5 7L.66 100.00  0.69 45,99 0.50 .44 48,50 .80
10/6 75.20 100.00  0.38 28,88 0.0 0.0 28,88 0.48
Tatal JO%. 77 ©81.43 501,34 439,83 35l.7% [0.24]

* ETo data is distributed using polynomial curve fitting.

* Rainfall data is distributed using palynomial curve fitting.
ol R R el o ek R i kL L R R R o R R R R R R R R R R R R Rl R R R R R R R R R R Rk R ok R ok ok
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Crop water Requirements Report

L e e T E ]

- Zrop # 1 :owinter wheat (planting Mowvember, frost free winter)
- Block # : [A11 blocks]
- Planting date 1 g/11

- Calculation time step = 10 Day(s)
- Irrigation Efficiency = 7%

Date ETo Flanted Crop R Total Effect. Irr. Fws
Area KC (ETm) Rain Fain REq].
(mmsperiod) (%) 000000000 —mem——mm—ee (mm/period) -------—--- (1,/5,/ha)

/11 15.21 100,00 0.20 E.di 22.0k& 15.68 0.00 0,00
16/11 14.37 100,00 0.20 4.31 24.49 21.67 0.00 0,00
2e/11 11.16 100.00  0.30 3.35 25,23 22.22 0.00 0.00
6712 5.68 100,00 0.33 Z2.88 25.05 21.99 0.00 0.00
16/12 .97 100,00 0.329 2.74 24.71 21.64 0.00 0,00
2612 5.23 100.00  0.45 2.83 24,60 21.56 0.00 0.00
£/l 5.23 100.00  0.52 3.21 24,70 21.71 0.00 0.00
15/1 .70 100,00 0.58 2.8& 25.14 22.06 0.00 0,00
25/1 F.98 100,00 0.&4 E.09 2577 22.58 o.o0 o.o0
4,2 10,09 100.00  0.70 7.05 26,47 23.11 0.00 0.00
14,2 12.96 100,00 0.7& 9.8E 27.09 23.59 0.00 0,00
24,2 1&6.52 100,00 0.8z 13.5& 27.40 23.83 0.00 0,00
5/3 20,68 100.00  0.88 18,21 27.18 23.65 0.00 0.00
16/3 25.27 100,00 0.%4 23.79 26.21 22.86 0,93 n.oz
26/3 0,16 100,00 1.00 a0.z22 24.29 21.20 §.93 0.15
¥ L 35.20 100.00  1.08 37,40 21.34 18,89 18,52 0.31
15/4 40,22 100.00  1.12 45,17 17.40 15. 64 29,54 0.439
25/4 45.07 100,00 1.1% £1.532 1z2.69 11.72 40.10 0.6&
£/t 43,60 100,00 1.1% £S04 7.73 7.51 43.53 n.82
15/5 £3.568 100.00  1.1% 51,73 3.34 3.34 58,39 0.97
25/% E7.19 100,00 1.1% BE.TE 0.78 0.7 54,98 1.07
476 0,01 100,00 0,99 E5.08 0,13 0.1z Eg.932 0,97
14/6 52.08 100.00  0.89 42,458 0.00 0.00 42,48 0.70
24/ 53.33 100,00 0.3§8 24.36 0.00 0.00 24.36 0.40
Total 565,60 CE8l.27 443,79 391.39 396.70 [0.27]

® ETo data is distributed wsing polynomial curwve fitting.

* Rainfall data is distributed using polynomial curve fitting.
R R R R R T R R R R T R N R R R N N R R N TR R N T R R R R R R T R R R R R R R R R R R R AR R R R R R R R R R R

\iai



A Jlgs o) ol I 6,00

‘Sl Moirta Changs {memi)
a

w\\\ \\\ | i
N\
« \

CWI A TV e Armas Flamed (mrmil)
N <

Sla)y Jorew oKl 5o S coshy 3 50eS 5 Jgmans (o 5L Hlogai A Jsid

CWE £ [WE fior Amas Planied (mamil)

EREEES
Month

[

.
Momth

M‘\}Jé&.ﬂi‘)éSB@#JJ\#JJW@T;@J‘J\W%Js-bt‘

P VIS ——

8 ‘\\\\
N \ \ \
18 \TAQ \\\_S

Monih.

W & T fou At Flanbed (mumid)
.

<

\

¥

Y T & 2 ¥ A A4 Ne AV AY
Mrth

s..a‘)-i‘-JL}T‘s)L.u‘bm‘_)AsSBCQ{JJaJJJ:LASJJJAAMG:\T‘}QSJ‘JJAS\' JS&'I

YO



cenys CROPWAT Uite )15 3lzen _fooer I Kos Ma,,ﬂ

Ol J gemas cadilays adge B ctlS Lol 511, (o 5ks CWR (ETM) Vo ,lass 4igy

sael G © Jgpane 3525 5 5o SSlaa Gulid 5o« (Ve 54 A spled JSE) was o
300 5 i sl 31 YL Gy Gl sl \ ) iy Jseans s €S galge
Wil wans Ve 5 S3S sad @S calue S Sl Gaines WS LIS pa
okl © Jspane 5L (IWR) Yo lad digy a0 oy (2o cans 4 CWR,luts
WA 5 st ol LealSianl 31 Al a (gl 4 was e oL |y st i calis 5l
$35ae s9an 5 (5Mis S o 4 sle (I 5 pas) ol st paditie Jluse G da s L]
Sk (Sl dhwy G IWR 5 CWR G SR (el 555 0 Siarlie cosn 3 2 Sl
ceen s Lgaliewl 51 aliSoa o (Boae) pase 3505 5 L3S Y Pade sdie ol
S el Sabie i o Jpans Gusias 5o cushy IS TAM aal oo 555 9 Siabe
cashy RAM a8 oy GialS wd, Jemd DA Lo 4, Gee Gil3sl b o7 Llide
SMD st o (s Jae 9 5d dlans €0 o Do oS Slaalie s 5 o iend 53 o g
Goo » ool Ol Clial @l S cl el ciia sy S casb, Gl oS
03 195058 S8 Jsumne Gusiens o ol s ol 5 STl Ll (5uS ol (J ane
oS (S5 ol bagha 5 sad An Ghy Sk oS o8 ol bkl Sl ol
solel 5 (2l Lo slasial,l VY USs 54 sslet Jgaa Lo il oo SIA b, 23

.C_\.u.-‘é..hi43‘)‘)]&3J)ygmm‘)dedﬁdw&)ﬁ\gg‘ﬂ&\g

Ll pla 51 L LT (B saeu S5 ol s 5 oo ) sl s 4 (slasial ol (o singo s s 4 Jgaa

, Sy : : Al bl
R Y (5 ol plia )l balaal ) | olitiileys | uadlyy |la) dased " Sk
-
_ _ / ./ / vsy/ Net Irr *
VoY/A | Yeulv | v/ VAL (mmperiod)
Irr R
I AVAA S INEYYX + 000 YUWAN | Yovlve | ¢AAaa | vavly (mm/pe?ﬁod)
CWR (ETm
/4481 S AV + VEVA oAUve | oAV/Ed | WAIE [ oAv/YV (mm/p(eriod))
ETo
- AAEN AN ax 4 AL vealev [ veolvy | VALIVY | WA (mm/period)

el s dal o iy dla yo LU (o seads i ghy 35S b S € e e glys skl ol

122



"‘/‘/‘_/[ﬁ;'aju;"‘:)}.’ "gLu/f_yL&wJ.Ld“M

w wnr - s o e wwes sy o - J— - weve s
- -

~ E

L L

2

F B

¥

— — - — T— —y— — 3

Foe| el wdve | wder wdee | eder | ewer

@ F A

a Irr Req CW?ETM]

(mmiperiod) (mmiperiod)  (mmiperiod) i ¥
.Y 8 <> -y <O e = 2
O opeapre O very. <> ava-ar.

@ ey O rrere. @ orFr0 r LE
@ vrooare Qrr.rr- @ siove. H g
N @rv.-arn

28 E £
il i
74 £ 3

o :

LIEen— e

va va AL

Sl oS s iy 4 el a0 3015 5 535 Glise 5 ol (2l S VY Il

S oS daais ¥
Job 59 YU sles 5 oS 0L a0 ol Jhse oK) sasloiust @l gulul
S Blad 5 e gune ol 5S0 ol 50 4 s (S3a 0550 5 Sk caslla 5 Jle
& Ol oS ok 0 tan o Glas |y UL ALyl A€ Jsmne sl okl 5 2]
il Gl 5o sasl s 4 Jsane 3525 5 235 iSlas Gulal s €4S Jpane
Jsane wiiy 8550 b siabie $AAVAAGT (5lul 50 5wy 8500 Jsb oo siaalis WA/
Sl Gl Ho puiS wdy a0 b 3023 5 S HhEe S el s Hs Gl ol s g
el sad 85l siaslis VAS/VY

Vo o dlald & (LGl Jund) iy Jemd AT obo s (b SIS by ralS G a5 b
S asse Jla B gse 0ol 5 (eSS skl i psane 5oy ol @ Bl 5, Y -
S aalsa

YoA Vo Jpans olul 5o 5 il 0AV/EA Luily, sl Hu (o] Sl lade

\ta



cenys CROPWAT Uite )15 3lzen _fooer I Kos L;,m,,ﬂ

Veo/VY saelonms 4 3505 5 ;A Hlalle .l 8950 i€ Jgpumns w8550 b iaslie
ok s (0F 5 SB palil) aui€ Jpumae sladls © da 8 b olhae ool S wdle Sials
ol ol Jead 5l po sle Sl 4 aa 5 Ll suel Gy 4 Jsmne (pl ad) Juad
Vo dlals 4 (eSS olol 5o 4l s oo dal s S gl 35S L ol
cish oot bl Bl sl 5o au€ Jsass okl 5 o Sl aal e Sk )
5 S alsl 5L ulialys sael s 0 323 5 5aasS Gloee 5 iaslie YAV/V 5 0AV/YY
Cusby saaS ol sud dalas Siabie T gl 4 adl€ Jane of 5l e
350 VY ol 4 5 solel 5o 5L 5 suls 75 Sles Jamd aga sl o sl Gl o S&
il oo

o2 Bahie walh Gl 5o auS Jsmas Gaaw; 5 ady ol Jale Sl G s b
Ol el g sud dalse cosh, S b S e o il o Jla SBA Jiad g0
©as b by wsdiee OF G, g wd; pae 5 Jpane 5 pusial Gage Wi,
Oloze onal a0 sl i 58 (sl Jae disgt € SIE b S Gl
abie YEVYG2 obT adlal sl (NELITT) 5 ol pia 1 sy G288 ol € sl
el 5k 35 hps ianlis Yo IV il 085 (s 5 siardis YA/Y Gla) sy

c,ql.l\.o -0

[1] Osamu T., Yoshida k., Hiroaki s., Katsuhiro H., Hajime Tangi H., Estimation
of irrigation water using cropwat model at KM35 Project Site, in Savannakhet,
LAO, PDR, Role of Water Sciences in Transbounday River Basin
Management, Thailand, 2005.

[2] FAO, CROPWAT; A computer program for irrigation planing and management;
FAO Irrigation and Drainage Paper No. 46 Food and Agriculture Organization,
Rome. 1992.

[3] Tayo ,E.; Effects of variable irrigation scheduling on growth parameters of
celosia Argenteain humid tropical environment. Agricultuerral engineerin

Internatial The CIGR Ejournal. Manuscript LW 06 018. Vol. IX. 2007.

YZA



’r/t/\)lﬁa’ajw‘”“v_;; Jb/fﬂﬁwjﬁuu#

[4]

(3]

(6]

[7]

(8]

[9]

I1dikd N., Burai,p: Takacs p., Tamas j., Field size precision water management
based on time series analysis of satellite images. Paper presented at the 9th
AGILE Conference on, Visegrad, Hungary, 2006.

Edward B., Burger N., Eullett D., Hanley B.O., Teekell A.; Measuring and
managing agricultural impacts on water resources: A case study of the
Pangani Basin; Donald Bren School of Environmental Science and
Management, 2004.

Abror G., Influence of water use on climate change in the Aral sea Basin; Central
Asia, Water Resource Engineering and Management (WATEREM), Program
Universitat Stuttgrat Germany, 2004.

Gheorghe S. ,. Marica A , Toulios L.;Assimilation of earth observation datain
the cropwat model ; Geophysical Research Abstrcts, Vol. 6, 04791., 2004.
Katiella Mai M. , Moustapha A. Using the Cropwat model to analyse the
effects of climate change on rainfed Cropsin Niger, 2003.

Radmila S.; Experiencein EU FP6 projects as a challenge for new FP7 projects
in the area of agriculture, Faculty of Agriculture, University of Belgrade, 2003.

[10] Adriana M. R., Application of CROPWAT model to estimate and predict the

main components of soil moisture balance based on seasona climate
forecasting., 2003.

[11] Yarahmadi J.; The integration of satellite images, GIS and CROPWAT model

to investigation of water balance in irrigated area; A Case Study of Salmas and

Tassooj Plain, Iran. 2003.

[12] Derek C., Dalton j., Irrigation along the Syr Dara river, Around the World,

1999.

=1 ol 5 AlS s ol il L ale « g Raia SIS ¢ (bl ye s [ VY]
& O b il 5 (5,5LiS (538 5 asle (Gupl Gl SS S dilaie Ho

YA

Y54



cenys CROPWAT Uite )15 3lzen _fooer I Kos Mg,,ﬂ

29 o= oS gl (2 DL s 35 Bl o5l 0h ol & Lia e ae[VE]
AYAE 08 o o olidljaa gledua o35, o5l Sla

sl sl (Lol tom (ol g salisian ol Gulls ol e ca (s salan[Ve]
(5309LS Ghls 5055 S S dllaie Hu pa e 8LS 325 — a5l 51 FAO
AYAL & b

[16] Doorenbos J. A. P. P.W; Crop water requirements, Rome, Italy, Food and

Agriculture Organization of the United Nation, 1984.
[17] Faures J., et. a; The FAO irrigated area forecast for 2030 , Rome, Italy, FAO:

2002.

Yv-.



