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Eto (el ol el chea

Month Jan Feb Mar | Apr | May |Jun| Jul |Aug | Sep | Oct | Nov | Dec

Tmax 19.6 20.5 24 28 1.7 34 | 34.5 35 |32.5| 30.2 | 25.7 | 21.5

Tmin i.B B 10.1 |12.5 | 15.5 19 20.3 21 |18.7 | 16.5 (13.2| 9.5
Tmean 13.7 14.3 | 17.1 | 20.3 | 23.6 27 27.4 | 28 |25.6| 23.4 | 19.5 | 15.5

RH 0.8 0.79 | 0.76 |0D.68 | 0.66 | 0.7 | D.71 0.7 (0.74|0.73 |0.77 | 0.78
Ui{km/day) 268 311 328 | 311 | 311 |285| 259 |216 | 207 | 207 | 216 | 159

U (m/sec) 3.102 3.6 3.8 3.6 3.6 3.3 3 2.5 | 2.4 2.4 2.5 ([ 1.84

n {(Hriday) 7 7.9 8.6 9.6 | 109 |12 | 41.7 | 11 (10.3| 9.2 8.1 7

N (Hriday) 10.4 | 11.1 12 12.9 | 13.6 14 | 13.9 13 (123 | 11.5 | 10.6 | 10.2

n/M 0.673 | 0.71 | 0.72 |0.74|(0.8301| 0.9 | D.84 | 0.8 0.84 | 0.8 |(0.76| 0.69

a -1.7% |-1.7% |1.75% | 1.8 | -1.75 | -2 | -1.75% |-1.8 | -1.8 |-1.75 | -1.8 | -1.8

b 1.06 1.06  1.06 (1.06 | 1.06 |1.1 | 1.06 | 1.1 1.06 | 1.06 (1.06 | 0.97

P 0.24 | 0.25 | 0.27 | D.29 | 0.31 | 0.7 | D.31 0.3 0.28 | 0.26 0.24|0.23

Ra 8.8 10.7 | 131 (15.2 | 16.5 17 16.8 16 (13.9 | 11.6 8.5 8.3

Rs G.16 749 | 917 | 10.6 |11.55 | 12 11.8 11 (9.73 | 8.12 | 6.65 | 5.81

Rb 1.4 1.4 1.4 1.4 1.4 1.4 1.4 1.4 | 1.4 1.4 1.4 1.4

r 0.25 0.25 0.25 (0.25 | 0.25 |0.7 | 0.25 | 0.3 0.25 | 0.25 |(0.25 | 0.25

Rn 3.22 4.22 | 548 (6.58 |7.263 | 7.5 | 7.42 | 6.8 5.9 | 4.69 (3.59 | 2.96

es 11.88 | 12.3 | 14.8 |17.9 |22.06 | 26 27.7 28 (24.8( 21.8 18 13.3

Afy 1.56 1.59 | 1.85 (217 | 2.53 3 31 3.2 287|257 207 |1.69
(] 2.504 8.7 11.2 | 12.2 |14.56 | 18 19.7 20 (18.3 | 159 |13.9 | 104
E 2.225 | 2.66 | 3.78 5.9 (7.728 | 8.2 | 7.36 | 6.5 517 | 4.71 | 3.41 | 2.04
mm/day) Blaney - Cri| 1.922 | 2.14 | 2.82 | 3.61 |4.489 | 5.2 | 5.06 | 4.9 4.16 )| 3.45 | 2.59 | 1.6
miday) Blaney - crid 3.464 | 3.67 | 4.31 | 5.06 | 5.886 | 6.5 | 643 | 6.3 |5.57 | 4.91 4.1 | 3.51
mmiday) Jensen - H: 2.603 | 3.27 | 4.64 | 6.24 |7.739 | 8.9 : ] 8.5 (7.01 | 5.39 3F.77 | 2.72
to (mm/month) Turc| 78.94 | 95.9 126 156 (178.9 |[192 | 192 (181 | 157 | 129 | 99.9 | 79.8
Eto (mm/day) Turc 2547 | 3.42 406 (519 | 5.77 | 6.4 6.2 5.9 (5.25 | 416 | 3.33 | 2.58
o (mmiday) Hargreav| 2.19 2.79 | 3.91 |5.24 |6.324 | 6.8 | 6.58 | 6.2 5.15 | 4.06 | 2.88 | 2.2
to (mm/iday) Penmaq 2831 | 3.61 4.88 | 6.36 | 7.394 | 7.7 | 7.a41 6.8 5.71| 4.7 3.53 2.62




ETo Calculation

—+— Eto(mm/day) Blaney -
Criddle

—-=— F (mm/day) Blaney -
criddle

Eto(mm/day) Jensen -
Hase

Eto (mm/day) Turc

—— Eto (mm/day)
Hargreaves

-»— Eto (mm/day) Penman

10
9
8
7
6
5
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Dn=Aw.d.dep.
=83*0.8*0.5
=33.5
F=dn/Eto
=33.2/6.24 = 5.3 =6 dayes
From diagram (5-13)
Kc1=0.4
From table (5-12)
Kc3=0.95
Kc4=0.8
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Stage 1 31 66 106 126
Kc 04 04 095 09 038
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Kc(Apr)= 0.4

Kc For May : 31 dayes total

31 dayes Crop development period

Total crop development period =35 days

Kc @ start of crop development = 0.4

Kc @ end of crop development =0.95

Kc @ end of May equals

Kc31May= 0.4 + (31dayes/35dayes)*(0.95 - 0.4)
= 0.887



by JAIN) | jaaadl Jalaa glua
Weighted averages Kc May equals:

KcMay = 0.4 +(0.95+0.4)/2 = 1.075

Kc For June: 30 dayes total

3 dayes @ development period
27 dayes @ id season period
Weighted averages Kc Jun equals

Kcjun =(3/30)*((0.95+0.887)/2) + (27/30)* 0.95 =
0.947



by JAIN) | jaaadl Jalaa glua

Kc For July : 31 dayes total

14 dayes@ mid- season period

17@ Late season period

Kc @ start of Late season period = 0.95
Kc @ end of Late season period = 0.8
Kc31Jul = 0.95 - (14/20)*((0.95+0.845)/2)

KeJul = (17/31)*(0.95) + (14/31)*((0.95+.845)/2)
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Kc For Aug : 16 day Late season
Weighted average Kc For Aug equals

KcAug= (0.845+0.8)/2 = 0.823

Month  April May June July  August
Ke 04 1075 0947 0.926 0.823
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Dn=Aw.d.dep. ¥ # 1 @

=83*0.6*0.5
=24.9

F=dn/Eto
=29.4/6.24=3 dayes
From diagram (5-13)
Kcl=0.6
From table (5-12)
Kc3=0.9
Kc4=0.7
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0.6

25
0.6

29
0.9

95
0.9

110
0.7
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Kc For June : 30 dayes total
Kc30June = 0.6 +(5/20)*(0.9-0.6) = 0.675
Weighted average Kc For June equals:
KcJune = (20/30)*0.6 + (5/30)*((.06+.0675)/2) = 0.506
Kc For July : 31 dayes total
5 dayes @ crop development period
26 dayes @ mid season period
Weighted average Kc For July equals

KeJul = (20/30)*((0.9+0.675)/2) + (26/31)*(0.9)
= 0.804
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Kc For Aug :
Weighted average Kc For Aug equals:
KcAug= 0.9
Kc For Sept:
Weighted average Kc For Sept. equals:

KcSept = (0.9+0.7)/2 = 0.8

Month June July  August Sept.
Kc 0.506 0.804 0.9 0.8
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Dn=Aw.d.dep.

=83*0.6*0.5
=24.9

F=dn/Eto
=24.9/5.34 = 4.7 =5 dayes

From diagram (5-13)
Kcl1=0.52

From table (5-12)
Kc3=0.95
Kc4=0.8
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Stage 20 45 80 105 115

Kc 0.52 0.52 0.95 0.95 0.8



hg Wi )84 (| guaaall Jalaa glua
Kc(Oct)= 0.52

Kc For Nov : 30 dayes total

14 dayes Initial period

16 dayes crop development period

Total crop development period = 35 days

Kc @ start of crop development = 0.52

Kc @ end of crop development =0.95

Kc @ end of Nov equals
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Kc30 Nov= 0.52+ (16 /35)*(0.95 - 0.52)

= 0.717
Weighted averages Kc Nov equals:
KcNov = 0.4 +(0.95+0.4)/2 = 0.57
Kc For Dec: 31 dayes total
20 dayes @ crop development period
11 dayes @ mid season period

Weighted averages Kc Dec equals:

Kcdec =(20/31)*((0.95+0.717)/2) + (11/31)* 0.95
= 0.87
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Kc For Jan:

weighted average Kc For Jan equals:

KcJan= (0.95+0.8)/2 = 0.875

Month Oct Nov Dec Jan
Kc 0.52 0.57 0.87 0.875
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Dn = Aw.d.dep.
= 83*0.5*0.5=20.75
F = dn/Eto
=1 20.795/2.7
= 7.68 = 8 dayes

From diagram (5-13)
Kc1=0.5

From table (5-12)
Kc3=0.95
Kc4=0.75
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Stage 15 35 80 100 110
Kc 05 005 1995 095 10.75



Kc Dec = 0.5

Kc For Jan : 31 dayes total

4 dayes Initial period

27 dayes crop development period

Total crop development period = 45 days
Kc @ start of crop development = 0.5

Kc @ end of crop development =0.95
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J i

Kc @ end of Nov equals

Kc30 Jan= 0.5+ (27 /45)*(0.95 - 0.5)
= 0.77

Weighted averages KcJan equals:

KcJan = (4/31)*(0.5) +(27/31)*((0.5+0.77)/2 )=
0.62

Kc For Feb: 28 dayes total
19 dayes @ crop development period

9 dayes @ mid season period
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Weighted averages KcFeb equals:

KcFeb =(19/28)*((0.95+0.77)/2) + (9/28)*0.95 =
0.89

Kc For Mar:
weighted average Kc For Jan equals:

KcJan= (0.95+0.75)/2 = 0.85

Month Dec Jan Feb Mar
Kc 0.5 0.62 0.89 0.85
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Kc: Caluculation

b anth Jan Fieh bl Apr Wy Jun Jud A Sep Ot Migne Diec |
o H 28 H 30 3 30 Tl 3 30 Tl 30 Y]
Eto fmmiday) Jensen - Hase 2.6026_|3.2675125|4.6423125| 6.2377 | 7.7385 | 6.850625 | 6.9964 | 851725 | 7.0056 | 5.38965 |3.7655625| 2.716175_
Etolmm/month} Jensen - Hase B0.6806__| 91.49035 |143.99169| 187.131 | 239.8935 | 265.51875 278.8884 | 264.03475] 210.168 | 167.07915 | 112.96688 | $3.201425
Kc Jomanall Julaa
Ke Jadili 0.4 1075 0,947 0.962 0.823 |
Ke Joali 0.506 0,804 0.9 0.8
Ke i 0575 0.52 0.57 .57
Ke el 062 0.89 0.35 0.5
ETilmp v resnthig
Eterop (mimimonth) J—alall 748524 | 25788551 | 25144626 | 26220064 | 2173006
Eterep (movmeonth) Joill 13435248 | 22422627 | 237.63128 | 1681344
Eterop (mmimenth) ==l 70.595525 36881158 | 64391119 | 73.25524
Eterop (mmvmonth) J—all | soozi072 | 81426412 [ 122,324 42400713
ETc oy, (mmmonth) | 62.3661038 | 32.570565 | 38.929974 | 3491144 | 15473131 | 20460875 | 250.66489 | 225.43287 | 67.25376 | 52.128695 | 38.634671 | 60793420
Eterop (mm/day) J—alal 249508 |8.3183875 | 5.3815419 | 5.6545368 | 70096988
Eterop  immiday) J==il 1478063 | 72331056 | 7.665525 | 560418 |
Etcrop (nmiday)  <uiuil 2.277275 2802618 | 24463706 | 2.36 30723
Etcrop fmmiday) d—=al 1613612 | 2.9080881 | 3.9459656 1.3580875
ETe ida)sall (mmiday) 2,0118098 | 1.1632345 | 15783863 | 1497048 | 49913325 | 68202016 | 5.0859643 | 7.2720281 | 2.241792 | 1.6815708 | 1.2878224 | 1.96-10784
Eforop (mmisason) o—ieis | 1069775209
ETerop(mmiseasen) Sl 764.3434361
ETorop (mmiseason) <5050 | 2054230415
ETerop (mmisasson) Lmm 295 87 40304
dn *’*ﬂ” 8 _)li el i_g.q.‘n‘-
di Sl 33.5
dn Judll 24.9
dn i sl 24.9
dn o=l 20.75




qula],r} - dl‘leTCrup

EtOhlax ssusc(mmimonth 20
Etc “wsai(mmiday)  aossr9
(o ) Al cla S 1 38300808
Dyféad o) Aol Hpp660067
| S A 12 Hour

F ol {30603 | 4026900771 | 3996877961 | 3.87000219 | 477909405
F el 5560001262 | 34050607 | 32483098 | 4408707
s i 1093412082 B.8B455009
F el 128593460 | 7.135276985 | 5258535419
dg =dn/Ea ¥l s 5ls g
Ea o)l 0.75 075 075 075 075 075 055 | o5 | om | o
dg i 66656567 40006067 | 4466666057 | 4465656667 [ 446666667
dg J B2 32 B2 | 3
dg =8 32 32
dg s 27.60666667 |  27.66667 | 2766667
] il huald s
Etc 4l &yl ) % 0 5 w ™ R B B9




s




gial) Jualaall fial) ¢all claa

; JAlAll L) ikl
={(4200*%1096.78)/(125*1000}*5
= 179.7 m3/fed/irrigq.

1l ALl Gkl
={(4200*%764.34)/(105*1000) } *5
=152.868 m3/fed/irrig



= LAl fial) ol

=(179.7*0.5)/(5*1)+(152.86
8*0.5)/(5*2)
=25.6 m3*/fed/irriq.



14 gl Jualaalt ‘_’.EA.H Crdal) lea
read Sl L) (48l
={(4200%295.123)/(90*1000) }>*5

=68.86 m3*/fed/irrig
sl ALl il

={(4200*295.874)/(95*1000) }*5
= 57.45 m3/fed/irriqg.



= (68.86*0.5)/(5*1) +
(57.45*%0.5)/(5*2)
= 9.76 m3/fed/Iirrig.



SR8 01 M B
25.6 5 4 3l
A 483




ra )5l Ae )

1.1 * sl oital) =gy 5 6il) de 5 a
a 53/ )8/32 28.16=1.1*25.6=

&jeuj*hﬂl () =@jjﬁlsﬁjdﬂ
60*60*24/(p 54
0.444 =60*60*24/(1500*28.16)=

)

5_1[3‘:



L ¥ils S P,
D aaef( 1.2 * Al yifall) = Ll de j3) ik
4 gliall
10.24 =3/(1.2*25.6 =
asl0)2/3a
60*60*24/(4:sliall
60*60%*24/(3*1500%*10.24 )=
&/32 0.533=



@j};‘;j\ M= y:m' RAM Bl
(m.m ) bl u.u\

&fa0. 5=zl ihuﬁ-di ds pul) (2 A1
Ao gial) 4o ) [Ae jil) i pali= A ad pod) pladl) dAalo- 2
slsdd
A= 0.444/0.5 = 0.888 m?
1:2 Jgzal) 13 Al 48l O Lay
b=0.3VA 2=2
Y=0.636VA

guadl) o o
b =0.3v0.888 = 0.28 m

@Lhﬁi ‘3.69
Y=0.636V0.888 = 0.599 m



0.28 m

Larama’ *guﬁ\@jﬂ\bﬁgmdﬂ



do g b pld) o S Gl

GJJLA ddaxa (e

Q=1/n* R2/3 * S1/2 *A
M.\h.l dAda 5 laa n=0.02
A=Dby+2zy?

=0.888 m?

Jisal) Jasaall

P =b+2yV(1+2%)

z=2

p = 0.28 + 2*0.599V(1+2?)

= 2.96m



Sl ) ) iR

R=A/P

= 0.888/2.96

=0.3m

+Q=1/n*R2/3 * S1/2 *A

r Q = A*V

V=1/n*R2/3 *S1/2
0.5=(1/0.02)* 0.32/3 *S1/2




QM\MQM
- Q*F*Time = A*Dg

LauasiIETemax
(mm/month) 250
(mm/day)i...IETe 8.064516
(358 J8) pasaraill iy Hl s juallF 4 day
iasd ol LueiliDg 44.67

Jiedill Celu s Time 10 Hour



A * Dg =(500%4200%*44.67)/1000=
93807

F * Time= 4 *10 = 40

Q= 93807/40 =2345.175 m3/hr



MJS@EJ\C}AJM&M\MQ
()28 25 Aakad (IS daliuia dadid 20
20 =cliaall (e e ) zlisag A
da.aa
1R 9 W Aduaa
114.05 m3/hr
6 e gila oS Lay
5 bar



Acluf37 2120 i palicle Adiaal) Jads

o 8 sl s fasile HELa

%70 Adaal) 3olis

%T2.5 A Y Jaxd O (Saa bsldS o) o) (e aS ) Jo

1.34 * 50 = <55l 50 odduaal) Jiaddl 4 gllaal) 5 a8l
Ouas 67=

Obas 80=1.2*67=4sallall 33 Jaddl o PU) & jaal) 5 18






P Fdall 1 28 aadtial) (i pal) £ 4
il gl aladily aral) i pal) ol
Lo pial) A
CPT



el g8 (19 0 0.25 (s Wty sl b o sl 4488 @
AR ol ddla Al

_Jlaﬂl:\la"ghﬁiuhqjidaﬂlﬁ.gﬂ @

A Y alglesl) 4 glsS @

Jshl) s clily aial @

Gl & adual Ll dua Jaad) A Lelai SIS 5 LguS 5 Sgeuad) (0 @
.8 S

U3 8 daadiuiall Allasd) AlB g Jlia) afadiuly Lgas 5 A g @



! *

@aﬁjgbiﬁb@ﬁ‘gﬁlmﬂﬁdﬁﬂu‘)u @
JS) gl A Ay el g4 (M) Bads Jaa g31)

Oy padl)
Adle Ll Sl g pagd) A glid)) @
slall (598 gk @

sha¥) LIS 3R o) gy ) Jaa a3 d aic @






8 pall Glaa

Etc = Dn p5/ae 8 R aaall) ALl zliay)
)28 500 = g 5 pdiall Aalus

%10 = dalald) cilaliay)

SaB0= i pall i ga G ABlusall (a8 9
0.016 = ! sall zills Julaan =

) ¥ J2:48%0.4= (



De ol Jalaa glua

Dc = Di —Dn

Di = ETc /(1-LR)

=8/(1- 0.1) = 8.889 mm/day
Dc = 8.889 — 8 = 0.889 mm/day

i paal) a8 S g ugd) asaailld (mm):
d(mm) =37.4*(Dc*A*n)0.375 S—0.1875
=37.4*(0.889*500%0.016)0.375
)—0.18750.004*(

=748.99 mm



il laa 33 g d it

Q= 1/n *(IN/4)*d> *(d/4) 2/3
*S0.5
Q= 4.86*10-5 *Dc(mm/day)
*A(fed.)
=4.86*10-5 *0.889 *500
=0.02 m3/s
=21.6 Liter/s
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