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IV,2.17 Crop Water Requirement
.-iJ-General
lor estlmatron of cr0p water requ1rement (ETcrOp), many fact0rq are

requ1red cllmate data cr0p celendar crop character etc., and follow—

ing three stage procedure is recommended

-First stage - to calculate the reference crop evapotransplrdtlon

based on cllmate dqta 3'
Second'stege‘— tordetCrmlned the crop coefficient by crop calendar
Third stage - to'calculate“the Crop7Water'requ1remente BESed70n-:'
‘reference crop evapotransplratlon, crop coeff1c1ent

fagrlcultural pract1ces

Crop water requ1rements are calculated with the stage procedure recommended

the bclow.

2) Reference CrOp Evapotranspiration
There are many methods ‘to calculate the reference crop evapotranspl—
:ratlon {ero) however the f0110w1ng four method are coneldered for the .
:ProJect Bldney - Crlddle mcthod Radlatlou method Penman method and Pan
'”evenoratron method ‘whichare rec0mmended by ”Crop Water Requlrement” Irri-

__gdtlon and Drarnage Paper No. 24 FAG.

Observed cllmate data are very 1mportance for the estlmatron Of" the
ET therefore, selectlon of - the calculatlon method is based on the avall—

'ablllty of observed climate data and the requlred_accuracy of the bTo,
: There'are ne c1iméte'data observediin the'Project Area'ThOWeuer ‘the

 10 years meteorologlcal records were collected at the follow1ng threc

:Emeteorologlcal stations in ‘the V1c1n1ty of the PrOJect Areca.
Jacobabad Meteorologlcal Statlon;

;UstagMohammaduMeteorologlcal Statloﬂjuﬁ

~° Sibi Meteorological Station
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BUt, 31nce bibl statlon 1s located at about 130 km north from the

%PTOJCCt A1ea, the ob501vat10n data of Slbl atatlon cannot be applled for

| 'ﬂgthe lFo Laloulatlon of ‘the PTOJeCt Fheref01e .the. obaervatlon data of

":']acobabad statlon and Usta Mohammad statlon w111 be con51dered for the

'-?LPo calculatlon of “the PrOJoct and the obse1ved data of both qtatlons

'3:are tabulated as follows

frs ‘Data Observed by Jaeobabad and Usta Mohammad Statlon';f--'

Prec1p1— “Temper-WT Sl Sun—' adlw'.Eva§6¥

E bmstation: ) tatlon Coature  Humidity Wind 5h1ne ation. vation.'
Jacobabad :b“:_j_.*p__ o o - X ol x- X
' -‘;-U's,fai_ Moha__]mnad . ..-‘-'o_ e 0 0. X0 o

Note_ 0 - avallable

X not avallable':'

On the other hands, requlred meteorologleaI data by the four re- .

f_ﬁ=commended methods are as- fo]lowa

Observed Data Requlred by the Methods:v

' Temperazﬂe: , :'.f-';_: fsune_. Radl—;bEvapo;f

Method ._"i  ature  Humidity ‘Wind' shine ation _;atiOn"Envifon;,
-'fBlaney - Crlddle . *'_"'”b 0 0 E 0 L o 0
' :V.Radlatlon 'bj e g g (*3 L0
;Penman _;,__ﬁﬁ_ g ] _feb:r R LT ) ' 0
-;Pan evaporatlon B RS ..b:,fj:p R L R aﬁ e_j':g*

'.Vote *;*ﬁeasbred data;bO;;estimated'data, (*l;'if'avaiiable; but not

essent1a1

'ceordlng to the tables ment10ned above the appllcable methods are

: Crlddle method Radlat]on mothod and Pan evap_ratlon method by -

observed data of Ubta Mohammad statmon o Sunshlne data 1n:Rad1at10n S

7'E;moth0d is requ1red when aolar radlatlon SR estlmated from extra terres—

-"f.Fr;alsradlatlon_whlcha;s_obtalned.by the;latltude However solar Tddl—'



Appendix- 1V.2-]
Page-S

ation was oheerved at Ueta Nohammad QtaLIOﬂ by the unit of langlewa,

ee that sunsh1ne data is not nccessary

 Note{ 1/ The unlt of langley (calorles per square centlmetelj are con—'

- verted to mllllmeter of wqter per day by f0110w1ng forniila:

Rs[mm/day] Re{langley] X 10+ (59% 9 - 0 GQT)

© in whlch T mean air tempeleture [°cy-
Monthly reference crop evapotrdnsplratlons calculated by the above—
"'ment1oned three methods are tabulated below. (Calculat10n p10(edures of

each methods are’ shown in TableTV 2-1to Table IV.2—3_1n_th15.Appendlhj.

Meﬁthly.Reference.Crop Evapefraneﬁifefieﬁ_'

B iCMithod Radiation.Method :_;.‘_ Pan’ Method
Month = inch/month " mm/ month = inch/month “mm/month " inch/month mm/mon th
January - 1.95 Casie . 257 65.2 T2.28 7 E7.9
" February. . . 2.86 - 72.8 3,19 8l.2 2.85 . 7.9
'Marehjf_ 5.36 136.4 5.61 142.6 L 5.66 - 143.8
April. 6,967 177.00 - 6.85 . 174:0.- - 7.90  200.7
May L1890 226.% 'r 7.82- - 1984 12;31;_” L 312.7
June 9.45 . ©240.0° - .7.68 . 195.0 - 10.95 = 278.1
Tty - 8.90. '22653; 719, 182.9 9;35£Q . 237.5
CAUGUSTO L c 6060 167.4 6.11 . . 155.0 ©8.063 - 204.0
 September. © 5.67. 144.0 - 6.15- - 156.0 . ..6:66 - 169.2
“October: .o 453 . 114.7 - 5049 1395 . 5,71 . 145.0
Noveiber = 3.06- L7800 2366 1 9300 3087 856
December  2.08  52.7 2.92. 74.4 2,07 52.6
Total U 66.32 1,635.2 o 65.24  1,6572 7 77.12 0 1,959.0°

oo On the other hands Atiis sald that modlfled Penman method: would offer
the best results w1th mlnlmum p0551b1e error of pIUb or’minus. 10 percent
'_1n summer,_and up to. 20 percent under low evaporatlve condltlons . the Pan
' cmethod can.be graded néxt with’ p0551b1e error of. 15 percent depending:

on’ the lecatron of the- pan “The Radiation method,rln extreme conditions,
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1nvolvos a p0591ble error of up to. 20 percent in summer. 'Thc Blaney“--
'Crlddle method should only be ﬂpp]1ed for periods of one month or 10nger°
in humld v1ndy, mld latltude winter cond1t10ns ‘an over and under pre~

~diction of up to 25, pelcent has bcen noted

The reeulte by Pan evaporatlon method are dppllOd for the refefence
' cTop evapotransplratlon because p0J51ble error by' an - evaporatlon method .
is the lowcst dmong three methode considered and peak monthly Flo and

total (annual FTo) ale the hlghest among threc.

3) Crop Coefficient
The crop caeff1c1ents (Kc) ale prescnted to relate LTo to crop evapo-
:trahspllatlon (Fferop) ' The Ke value relates to evapotransplratlon of
" a disease-free crop grown in large f1e1d5 under opt1mum soil water and

-:fert111ty condttlon and . ach1ev1ng full produetlon potentlal under glven_

gr0w1ng env1ronment.' Litlop can be found by

ETerop = Ke x ETo

_ ‘The factors. affecting the Kc value are malnly the crop character—
isticsy crop plant1ng or sow1ng data rate of crop devolopment length of
grow1ng season and climatic cond1t10ns, specially, ctrop calendar aand- length
of grOhing 5eaaon These 1mp0rtant data such as’ crop calendar and length
of grow1ng 5eason are glven in Fig.1V.3- 1 cropplng ‘calendar in Appendlx
CIVLEs 7 . Acc01d1ng 1o ‘the g]ven cropping calendar and rate of crop
developnent the Kc value ‘of 10- aays perlod for cach proposed crop are’

Vobtalned and ehown 1n Table IV.2-4'to Table 1V.2-14 in this Appendlx

“4) Lrop Watel Requlrement

Taklng into the c0n51deratlon above COHdlthﬂ the cTep'water re-
_qu1rement for each. crop based on the 10- day pe110d was calculated as

'-ShOhH in Table IV 2-4 to Table V. 2714 in thls Appendix.

“Ammual water requirements were calculated based on' .three cropping. .

-;ﬁatterﬁe,-that”is; Case' 1, Case 2 and. Case 3, and ‘the results are shown
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in the Table'ly,2+15'td'TahJe IV.EwLB'in thiS:Appendix; The summary_are'

as follows: .

Annual Water Rggpirement

(Unit: MAF)

.QgécTiﬁgidn o B = CCase 1 §é§ELgA  -QaéelE
Water requirement at the-Guddu
Kharif Crop 2,069 1{7i4 ” _ 2.069
Rabi Crop 1.292 . 1.115  0.837
Drinking Water 0.053  0.048 . 0.053
CTotal 3.414 2,877 2,959
Water requirement at Outlet
'Kharif Crop  f 1.422 1.180 . 1.422
Rabi Crop 0.885° 0.813 0.575
Drinking Water 0.036 0.033 0:036
" Total 2.343 2,026 2.033
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{ Case 1.

Table V. 4 - 16

Water Requirement

Q= 8,200 cuseos )

Descrrptron

“Unit

Jan.,

~Feb. -

‘Mar.

Apr.

May

Jun.

Jul,

Unii Crop Water Requrrement

Sorghu m :

inch |

1 0.50

0.72

0.89

1.16

1.20

1.32

1.83

251

2.26

R ice

0.86

212

3.63

4,28

431

4,24

298

3.03

3,39

266

N

. Orlseed € Sunftower )

0.44

0.62

0.85

1.24

1.26_

: Pulses _(_ Mpngbeans-)-'

10,60

0.82

102

1.39

1.86

1.76

2.31

299

2.41

|0.50

0.72

0. 92

1.22

1.26

1.40

1.89

256

2,29

- Sugarcane & :_brhers :

0.25

0.22"

011

0.22

0.47

0.56

0.89

1.10

0.97

1.36

153

1.68

2.86

'3.18

3.89

3.50

3.76

3.91

3.35

3.44

3.82

3.03

3.08

3.36

262

NEN R

* Wheat

L

{082

0.84

0. 93'

1.09

0,98

0,65

112

0.70

0.42

0.21

0.03

. Qilseed (Rapes Mustard) » |6751076 [0.79]0.86 {0.65|0.35 [04a6|018| | | | | -

- Pulses ( Gram ) - « 1081084 091[1.09]1.01| 072|134 1.04 | 0.81{ 066 | 0.34[ 0.13] — :

* Fodder  ( Be_r'seg_m) & Others » 066|065 ]072|0.78]0.89 073115088050 — | — | - | - .
Water Requirement ' - _ 1

+'Sorghum’ 9% {inch | —f L | ] b ] ] - S = -~ = = | -] - |o05|006[008|0.10|0G11]|012]|016]023]0.20]0.

“Rice | - 20°% | . - ~ 1017 {0.42 [0.73 | 0.86 | 0.86 | 0.85 | 0.60 | 0.61 | 0.68 | 0.53] 0:

=_ ouseed (Sunﬂower) | T - - =i =1 =1 = = |oos|ooe|0i2|017]|018]b.

-'Pulseg'(Mungrleans) ' U A _ ~| = 1002|002 |0.03| 004 0.05|0.05] 007 0.09| 0.07 | 0.5

* Pulses (Soybeans) - A T ol =t = = = = —| - {oosjooe|0.08|011|011]|013]0.17|023]021]

'+ Sugarcane & Others ' 5

. {o.01

0.01.

0.01

0.01

0.02

003

£.06-

0.05,

0.07

0.08 |

0.1¢

0.20

0:17

0.17

0.19

0.15

0.17

. Wheat _

54

%

0.44

0.45

0.50

035

0.35

‘0.02

0.15

oo

Total

R T S

076

077

0.85.

097

0.88

060

0.69

0.43

0.14 | 0.

4014

0.16

019

0.35

0.73

1.07

1.22.

1.37

114 1.

| 157

_ . 0.59 1 0.53 0.38 [0.23°| 0.11 S ! it P A A AR PR S IR IS IR (R,

+ Oilseed - { Rapes Mustard ) 2% | o« Jews|oas|eis|oiz]oisfoozfoorfooa| — | — | < - | - [ -V 1T -1 -1 -1 T -1 -7

- Pulses. (Gram) 1B% | » Jo1r|o11| 012 ‘0;;1_;4'. 0.13 oaa 0.080.1410.11 | 0.09 | 0.04 002] | _ N R R I R T . I I

* Fodder (Berseem) & Others 8% I (.J.-O_S, '0.05 0.0é 006 f‘_0,07::_ 006 0.06 100700471 = . - - R - | = . AR - — = T
1.

1.32 1.

Water Requrrement (Net)

cusecs

319

3.23.

3,25

407

:,,3._79

315

2,52

2.90

1.64 |

{059

067

0.73

1.47

3.07

4.50 |

5:13

5.4

5.23

4.83

5.42

6.03

559 |-

-—do—'

Inctuding F:eld ‘Losses

B

13.99

4.04

4,06

5.09

4.62

3.4

3.15

3.'62_ _

2051

0.74

fora

0.84

0.91

‘1.84

3.83.

5.62

6.41

6.77.

6.54

6.04

877

7.54

fiws

Drmkmg Water REqunrement

”r

10.07

0.07

0.07

007

0.07

0.07

0.07

0.07°

0.07 | 0.

0.07.

0.07

0.07

0.07

0.07

0.07.

0.07

0.07’

0.07

0.07

0,07

0.07.

Water Requrrement

Including F.L and DW

L

4.06

4.11.

413

5.16

4.69

4.01

3.22

369

2.12

0.81]

0.81

0.91

0.98

1.91

3.90

5.69

6.48

6.84

661

6.11

6.84

7;61. :

7.06

.-do---

r

a8

484

4.86

6.07

5.‘52_

472

= do'—:-'-_ '

Inc!udmg Water Course __:

Includlng Mrnor

1531

5.38

5.40

.75

6.13

3.7

4.35

}2.50

0.95 | 0.

1 0.95

1.07

‘1,15

2.24

4.59

6.69

7.62

8.05:

7. 78

7.19

8.05

8.96.

8.30|

,-5..‘.’24 _

_4'.'21'

4.83

[2.77

.05 0

1.05

1.19

1.28

249

5.10

7.44

8:47

895

864

7.00

8.95

9.95

922

o | o

.—-dOH—

- inciudmg Conveyance Losses _

6.94 f

703

705

882

802

685

5.50-

6.31

363 |

1.38

1.38

156

1.67

3.26

6:67

972

11.07

11,60}

1129

10.44

11.69

13.01

12.05

12

Total Water Requarement _

[4,247

4, 301

4,316

5,400

4,906

4,192

3,368

3,862

2,220

842_

842

952

1,022

1,995

4,682

5,949

6,773

7,157/6

6,912

6,388

7,157

7,961

7.37707

__.do -

MAF’

0.084

0.085

0.094

0.107

0.097

8.087

0.067

0.077

0.048

0.017

) |0.017

0.019

0.022

0.040

0.081

0.118

0.134

0.142

0.151

0.127

0.142

0.174

0.146

0.1
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Page

20

'Mah;

Apr.

May

-~ Jun.

L Julk

'_ Aﬁg_'

~ Sept.

Oct'

" Nov,

 Deq

' ‘Total '

0.50

072

089

1,16

1:20

1.32

1.83

2;51_

2.26

238

1.84

1.64

1.52

~ Jose

212

478

4.31

4.24

2.98

3.03

3.39

266

264

1.99

1.44,

0.56.

0.34

015

1.56

3.63

0.62

0.85

1.24

126

ﬁ149-

208

1.84

197

027} -

4195

1.88

0.60

0.82

1.02°

1,39

| 0.44

-1.56

1.76

2.31

2.99

241

2.22

1.80

0.98

'0'52

0.99

0.71

0.4810.13

002

0.20

10.50

0.72

1.22

1.26

1.40

1.89

256

229

240

2.40

1.90

1.71

20m |

1.56

0.57

0.32

012

2374

{oss

10.97.

1.36

1.53

1.68

2.86

3.18

389

3,50

3.76

3.91

3.35

3.44

3.82

3.03

3.0

3.38

2.62

2.60

2.58

210

2.02.

2.15

1.14

1.08

1.0010.50

0.28

68.97

1112

0.42

0.03]

1316 .

_ 0.21 - ~ 1017037 | 0.59/ 0.58 | 0.72 [ 0.9% | 0.65 | 0.61 | 0.77
03sfoaslo1s| | — | -] =] - - |020|0.35] 0.52| 0.48 | 0.63 | 0.62| 0.46 [ 064 [069| 9.39 _'
072 | 1:34] 104 | 081|066 | 034 0.13] - 0.33 | 0.46 | 0.59 | 0.80] 0.71 | 0.88 [0.75[ 0.53 | 061] 0.75| 1641 |
073| tsfoss[os0] | —| - | - _ | - |oso|078|1.13[1.04 | 075|082 | 0.54 [ 060 [072] 1382

=l =l =l -1 = =1 =] =] -] —|o05|oos}o0s|o0i0]|0.11|012]|016]023]0.20022]0.22 0.17[0.15] 0.14{ 0.05 | 0.03 | 0.01] — | — | — | 210 .
— |017 {042 | 0.73 | 0.86 | 0:86 | 0.85 | 0.60]0.61 | 0.68 | 0.53 | 0.53 051040020 | 031|oos| — | — | - | =] = -8.40 '_
~| =l -l =] -] - |0o6|oos|oiz|017]018|021|030]0.26| 028 026014 0.10] 007|002 | 0.00 | — 226
~| - loo2|002{003}004] 005005 007] 0.09) 0.07| 007 |0.06 | 003 0.02| 01| — | | - | — | - | =1 063

sl = - b~ = -1 = joos|006| 008011011013 |0.17|0.23] 021|622 |02 l017 015/ 0.14]6.05{ 0.03] 0.01| — | = | — 214

203

|0.05

{008

0.17

0.19

10.15

0.13

011

0.10

0.1

0.06

0.05

346

| 0.3

0.06

0.06 |

0351038 023011002 — | — | - —f ) J T | | T O SO ST 0.00 1020} 032 0.31| 039 | 049035 | 0.33 | 0.42| 685
oorjoorfoos) — | - ) ~[ | - F T -1 [ ) T T 004|007 0.10{ 0.10| 0.13| 0.12 009 [0.13 [01a| 186 |
[0oef0.09 foraforrjoos fooaloozf — | —f Zf [ 2 -1 - - - = =1 <. = oo4]006 008|010 0090 11| 0.10] 007 { 0.08 | 0.10[. 202

006 0.06 007 004 R B B - _ - = - = = - - — - - 004 . 0.08 .08

107

| 0.60

10.43

0,14

14

57

1.58

'QQS

0.90 |

1f3j5'

2852

1.64 5‘

Toso

6.22

576

588

6.03

3.91

3.79

| 3083

[3.94

3.15.

| 205

074

778

7.35

7.54

4.88

4.74 |

7| 007

.qu;

{007

Qﬁ??

| 0.07

0.07

0.07

0.07

0.07

0,07}

401

322

1212

lo.81

7.85

7.26

7.42

7.61

4.95

4,81

452

378

o.es

5.94

4.21°

(2.7

9.23

8.55

10.26

o

8.96

5.83

565

9:50

6.85°

4,192

550,

3.63

13,40

995

6.48

6.28 |

12.41

3,368

2,220

1138
‘ga2 |

8,200

o6
1268

13.01

8.46

821

7,580

7,761

7,961

5,180

5,027

0:107{0.097(0.067

0.¢67

0.048

0.163

0.174

0.100

0.017

0.151

0.154

0.103

3414 |




Table 1V, 4 -

16 Water Requirement { Case 2, Q=6,700 cusess )
- Descnp‘tlon Unit ' Jan. - Feb. Mar. Apr. ] May Jun. Aol Aug -8
Unit Cmp Water Requrrement . ' _ R ‘ . | N R
+ Sarghum inch R 050 072" 0.89 116 1.20 132 183 251 2.26 | 2
‘Rice ., : 0.86 [2.12 {363 | 4.28 | 4.31|4.24 | 2.08 | 3.03[ 3,39 | 2.66 | 2
"+ Oilseed { Sunflower ) .. o || |oaa|062| 0ss|124]1.26 | 1
+ Pulses ( Mungbeans ) " 0.60 | 0.82 | 1.02 11,39 | 1.56 '1._7;_5‘ 231 299 [2.41 2
+ Pulses .( Soybeans | " e N o | 050 |0.72 1 0.92|1.22 | 1.26 1.40] 1.89| 2.56 | 2.29 | 214t
+ Sugarcane & Others v [02502210.11]0.22|0.47) 06| 0.89|1.10|0.07 | 1.36 | 1.53 | 1.68| 2.86 | 3.18 | 3.89 | 3.50 | 3.76 | 3.01 | 3.95 | 3.44 | 3.0 3.03| 3.06| 336 | 2.62 | 2
- Wheat - |0.82|0.84 . 0.93] 1.09 0.981 .65 | 1.12| 0.70 0.42|0.21 | 0.03 ' - T '
- Oilseed { Rapes Mustard | « | 0.7610.76 10.79 | 0.86 | 0.65 0.35 | 0:46| 0.18 | 1
-Pulses {Gram) . » o081 .'0.34.'% 0.91(1.08 | 1.01| 0.72 [ 1.34] 1.04 | 0.81 | 066 | 0.34| 0.13] |
* Fodder- { Berseem ) & Others +. |0.66]0.65]072| 078|089 073} 1.15] 0.88 | 0.50
Water R:eﬁu'irer;nehf : ) _ _ B _ ]
* Sorghtim | 7% | inch 0.04 | 0.05 | 0.06 | 0.08]0.08 [ 0,09 [0.13] 0.18 | 0.16 | 0
‘Rice 7% | 015 |0.36 | 062 | 0.73 | 0.73 | 0.72] 051 0.52| 058 | 0.45 | o
‘Oilsced { Sunflower) 129% | | ] | |oos|oor|o10f015(0.15 |0f
+ Pulses { Mungbeans ) . 3% i 0.02 | 0.02 | 0:03| 0.04 | 0.05 | 0.05]0.07] 0.00 | 0.07] 0
~Pulses {Soybeans ) SR B B I S . | 0.04|0.05 | 0.06 | 0.09{0.09|0.10]0.13]0.18 | 0.16 | B
- Sugarcane & Others S % « {001 0.01 '0.06 0.01|0.02 0.62 0.04{0.04 [0.04 | 0.05 | 0.06 |0.07 | 0.1 0.13(9.16 014 0.15] 0167 0.13 | 0.14] 0.15 0.12 0.12] 0:13 [ 0.10 { 0.4¢
- Wheat ... 4% | » [037{038 042|0.49 |0.44 0.29 {050 [0.32 |0.19 | 0.09 0.01 | | |
- Oilseed { Rapes Mustard ) % |+ fo43[013]0.13]0.15|0.11 | 0.06 | 0.08|0.03 }
~ Pulses { Gram ) 1% [ To09]0.00 0.10 [ 0.2 0,11 6.08 |0.15|0.11 [0.09 | 0.07 [ 0.04 001 _
‘Foddor (Berseem) & Others 7% | » . 005|005 0.0510.05 |0.06 | 0.05 [0.08 [ 0.06 | 0.04 | | | e N o I R
Total N | » 065|066 |0.70 [0.82 |6.74 | 0,50 0.85{0.56 10.36 {0.21 [ 0.11 | 0.08 | 011 0.13]0.16 [ 0.20 |0:61 | 0.00] 1.01 | 1:08 | 1.14 | 0.94 1.07 [ 131 1,00 | 1.4
Water Requirement {Net) cusecs | 2.73 | 2.7 | 2.67 | 3.44 |3.11 | 263 | 3.67 | 235 | 1.37 | 0.88 | 0.46 | 034 [ 0,46 | 0.55 | 0:61 | 1.22 256]3.78 |4.24 | 4.54 | 4.35| 2.95 | 4.50 | 5.00 [4.58 | 4.
—do— "~ ‘"C‘Udmg Field d Losses o |341]347(334 431 [3.80 | 328 | 4.6 [2.94 [1.71 1.10 058 0.42 0.58.| 0.68| 0.76 | 152 [ 3.20| 4.73 | 5.30 | 6,67 | 5.44| 4.94 | 5:626.25 5.72| 5.8
Drinking Water Requirement' {006 ]00s |0.06 [ 0.06 [0.06 | 0.06 0.06./0.06 |0.06 | 0.06 | 0.06 |0.06 | 0.06 | 0.06| 0.06]0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.0 0.06]0.06 | 0.05 | 0.0
Water Requitement Including F.L and oW v 13471353 |3.404.37(3.95 |3.34 [4.52[3.00 [1.78 | 1.16 | 0.64 | 0.48 0.64 | 0.74) 0.62| 1.58 | 326/ 479 |5.36.| 5,73 | 5.50| 6.00| 568/ 6.31.| 5.78] 6.§¢
—do~ Including Water Course » |4.09(4.15|4.00|5.14 464|393 |631]353 2.09 | 1.37 {075 [0.56 ] 0.75 0_:337 097| 1.85] 3.84] 563 | 6.31 | 6:74 | 6.47 | 5.68 6.68 743 | 65807,
| —do~  Including Minor - .. » 454461 445|571 516 |437 [591]392 |2.32 | 1.52] 083 |06 | 0.63 | 0.67 1.08| 2.07| 427 6.26| 7.01 | 7.40 | 7.19| 6.53| 7.42| 8.25 ] 7.6 | 7
~do—  Including Conveyance Losses v 594602 {581 |7.46 674 ]571 | 773|513 [3.04 | 1.99 | 1.00 |0.82 1.09| 1.27) 1.41[°2.70| 558 8.18] 917 | 79| 910 8.54| 9.70]10.79] 9.88 |10
Total Water Requirement | . |3:632[3,687]3,557|4,566 4, 126/3,495 [4,731]3,138 | 1,860| 1,215| 667 | 502 | 667 777 861 |1,655|3,413|5,005] 5,600|5993] 5, 754]'5, 2285, 939 6,602{ 6,048 6.
- do - {M.A.F 10.072]0.073 0;0'78 0.091]0.082/0.055 0.094]0.062|0.041/0.024{0.013{0.010 0.013] 0.014 0.019] 0.033/0.068] 0.099 0.111/0.119(0.126| 0.104 0.118 0.144{ 0.120G.1
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aerémmﬁﬁn (C$62,0=6Jm)wwm)

dan. o Feb.  Mar. o A | May 1 Juno uk o f o Aug ~ Sept, - Oet Nov. - Dec... .| Total .

| | 0.50|0.72 | 0.89 | 1.16 | 1.20 | 1.32'| 1.83| 2.51 [ 2.26 | 2.38 2.35 | 184 | 1.64 152 0.56° 034]015] ] 2847
. - 0.86 |212 | 363 | 428 |4314.24| 298 3.03] 3.30 | 266 | 264 | 255 199 | 144 [ 186027 [ | | | | 2195
o |} |oa4a|os2| 088|124 ]1.26 | 1.40 | 208 1.84]1.97 | 188} 0.99 | 0.71 | 0.480.13 | 0.02 | 1600
0.60 |0.82 | 1.02 [ 1.30 | 1.56 | 1.76 | 2.31| 2.00 | 2.41 | 222 | 1.80 | 008 052 | 020| | | | 2088
JEPY R I R IR N _ 050 [0.72 | 0.92(1.22 | 1.26| 1.40| 1.80| 2.6 | 2.20 | 2.40 | 240 100 | 171 | 186 0.57 [ 032 02| | . | | 2374
0.722.__;_-:6;515_;-5 _ij‘._-.’"zz 0.47 | 0.56.| 0,89, 110 | 0.97 | 1.36 | 1.53 | 1.68| 2.86 | 3.18 | 3.89 | 3.50 | 3.76 | 3.91 | 5.35 | 3.44 | 3.82 3.03] 3.06 3.36 | 2.62 | 260 | 2.58 | 2.10 | 2.02 215|114 [ 1,08 | 1.00] 0.50 | 0.38 | 0.28  68.97
0.841;'3_0593? 1:09 | 0.98| 0.65 ;1_,'1__2 0.70 | 0.42 j0.21 | 0.03 ] - AR A ' 4 . | : . 017 037 | 0.59| 0.58 0.72.10.91] 0.65 0;:.6.1' 077 13.16
076 {079 086 | 065035 [0asloas| | | | | . R | 020035} 0.52| 0.48 | 0,63 | 0.62| 0.46 | 0.64 | 069 039
0.84:; 091 i_iog 1.0} 0.72 .34 i.uﬁ4 0.81|066 | 0.34 013| 3 R T N 1033 /046 | 059 0.80|0.71 [ 0.88 | 0.75 0.53 0.61|0.75{ .16.11
lo65 {072 0.78 | 089 0.73 | 1.15 0.88|0.50| | S S P B 0 - | |os0f078| 1.13] 1.04 | 0.75 | 0.82 [ 0.54 [0.60 [0.72] 1384

|0:04 | 0.05 | 0.06 | 0.08 | 0.08 | 0.09 |0.13] 0.18 [0.16 [ 0,17 016 [ 0.13 | 0.11 [ 0.11[ 0.0a | 002 [ 001 | 162
0.15 [0.36 | 062 | 0.73| 0.73 | 0.72| 0.51(0.52 | 0.58 | 0.45 [ 0.45 | 0.43 | 0.34 | 0:24 | 0.27] 0.05| I | 715
| | |oos|o007|010]015]|0.15]0.18 |0.25 | 0.22 | 024| 0.22( 0.12{ 0.09 | 0.06[0.02 [0 | | 72
0.02 [ 0.02 | 0.03| 0.04 | 0.05 | 0.050.07.| 0.09 [ 0.07 | 0.07 | 0.05 | 0.03 | 0.02 | 0.01 N | oe2

| ) | 0.04 | 0.05 | 0.06 | 0.09]0.09| 0.10{0.13] 0.18 [ 0.16 | 0.17 [0.17 013 | 12| 0.11[ 00a [ 002001 | | | [ 167
0.01 |0.000.01 }0.02 | 0.02 | 0.04 |0.04 |0.04 | 0.05 | 0.06 | 0.07 [0.11 [0.13[0.16 | 0.14]0.15 | 016 0.13| 0.14] 0.15 | 0.12] 0.12 0.13 [ 0.10 | 0.10 [ 0.10 [ 0.08 | 0.08 | 0.00] 0.05 | 0.04 004|002 [602[001] 274
0.38 | 0.42./0.49 | 0.44|0.29 | 0.50 }0.32 | 0.19 | 0.09 |0.01] - | R R R | , | - |oos|017| 026|026 0.32|0.41]0.29 |0.27 | 0.35| 501

0.13 |013 045 |011|006 [o0oso0z| | | [ | [ | | e . | | . [o0s]oos|.009008]0.11|0.11]008 011 (012] 161
0.09 |0.10|0.12 |0.11 | 0.08 [015]0.11 |009 [0.07 [004 001 | | R R R B 0.04 | 0.05 | 0.06 | 0.09| 0.08| 0.10| 0.08] 0.06 [0.07 [0.08| 177
0,05 {0.050.05 |0.06 | 0.05 |0.08|0.06 [00a| | |- B S P R N Y || | |ocaoos|oo0s|007]005|006|004 004|005 097

0.66 |0.70'| 0.82 [0.74 | 050 | 0.85] 0.56 [0.36 [0.21 [ 0.11 008 | 0.11 [0.13] 0.16 | 0.29 [0.61 | 0.90 | 101 1.08 | 1.14 | 094]1.07| 1.31 [1.09 | 1.14 ] 1.20 | 1.13 | 1.15]| 1:33] 0.79} 0.75 | 0.78 [ 0.51 [ 0.51 {0.61 | 25.98 -
277 | 2.67 344 |311 | 2:63 | 367 | 235 | 1.37 | 0.88 | 0.46 |0.34 | 0.46 | 0.65| 0.61]1.22 | 2.56 | 3.78 [4.24 4.5 | 4.35 | 3.95| 2.50 [ 5.00 [4.58 | 4.79 | 5.08 |4.75 | 483 5.08| 3.32] 3.15| 328|214 | 214 | 2.33
347 [3.34 | 431 |3.89 |3.28 |4.46 2.94 1.2 1,10 [0.580.42 | 0.68 | 0.68| 0.76 | 1.52 | 3.20 [ 4.73 | 5.30 [5.67 | 5.44| .94 | 5.62[6.25 | 5.72| 5.99 | 6.35 | 5.93] 6.04] 6.35 415 3.94 4.10{2.68 | 268 | 201 [
0.06 | 0.06 { 0.06 {0.06 | 0.06 |0.06.|0.06 |0.06.{ 0.06 | 0.06 | 0.06 | 0.06 | 0.08| 0.08] 0.06 | 0.06| 0.06 | 0.06 [ 0.06 | 0.06] 0:06 | 0.06] 0.06 | 0.06 [ 0.06 | 0.06 | 0.06] 0.06] 0.06] 0.08 0.06| 0.06 | 0.06 | 0.06 | 0.06
353 |340 [4.37 |3.95 |3.34 |4.52|3.00 | 1.78 | 1.16 |0.64 |0.48 | 0.64 | 0.74] 0.82 1.58 | 3.26] 4.79 | 536 573|550 | 5.00| 5.68/6.31 | 5.786.05 | 6.41[5.99].6.10| 6.41] 4.21| 4.00| 4.16]2.74 | 274 | 207 |~
4.15 | 4.00 | 5.1 464 | 383 [ 531 353 200 1.37'[0.75 | 0.56 | 0.75| 0.87| 0.97| 1.86 384|563 | 631|674 | 6.47| 5.88| 6.68| 7.43 | 6.80| 7.11| 7.54| 7.05| 7.18| 7.54] 4.95| 270 4.80[ 322 [3.22| 360 |
4.61 |4.45 | 5.71[5.16 |4.37 [5.91| 202 [232 | 1.52 [0.83 063 | 0.83 | 0.07] 1.08] 2.0/ "4.27| 6.26| 7.01| 7.49 | 7.19| 6.63| 7.42| 8.26 7.56| 7.90 | 8.38 | 7.84| 797 | 8.38| 5:50 | 523 |5.43|3.58 | 3.58 | 3.8
6.02 [5.8117.46 [6.74 | 571 [7.73 513 {3.04-| 1.98 [ 1.00 [0.82 | 1.09 | 1.27 141 270 5.58| 8.18[ 9,17 | 9.79 | 9.40| 8.54 [ 9.70|1079] 9 88 10.33]10.95|10.24[10.42| 10.95 7.19| 6.83 | 7.10 468 | 4.68 | 5:08
3,6873,557 [4,566|4,126/3,495 |4, 731 3,138(1,860(1,216| 667 |'502 | 667 | 777] 861 |1.685 3,413]5,005| 5,609|5,993(5,754| 5,2255,939| 6,602 6,0486,323|6, 700| 6,268 6,378|6, 700]4,4014, 181]4,346| 2,863 2,863|3,108

0.073)0.078]0.091/0.08210.055 |0.0940.062|0.041{0.024]0.013[0.010/0.013| 0.014 0,019 0.023[0.068] 0.099| 0. 111]0. 119[0. 126{ 0.104 0.1 18 0.144{0.120[G. 125|0. 133] 0.124[ 0.1270. 146(0.087| 0.083| 0. 086/0.057 [0.057 |0.068| 2,877 R
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- 17  Water Requirement

Table

( Case

3,' Q= 8,200 cusecs )

- Descriptio'n" o

“Unit

Feb,.

Mar.

Apr.

Jun. -

mt Crop Water Requuement

- Jal.

“Aug

Sorghum

inch

0.50

0.72

0.89

1.16

1.20 [ 1.

183

251;

2.26 |

«Rice .

rn

0.86

2.12

363

4.28

431

4.24 2.

;3..'0'3

3 39"

266

+ Qilseed “{ Sunflower )

[T

-+ Pulses " ( Mt_lf_rr‘gﬁéan;s }

"

1060

0.82

1.02

1.39

0.44

1 24

1.26

2.31

2.99

241

. p_u_'i'se_s ._"( S_.O_.V beéhs’ y

0,50

0.72.

092

122

1.26

1.89

256

- Sugarcane & Others

| 025

0.11] 0.

1047

0.56

0.89

110

0.97

1.36

1.53

1.68

2.86

3.89

3.80

376

3.01

3.44

3.82

3.06

3.36.

262 |

* Wheat

0.82

)| 0.‘_95'3': 1.

098

0.65

1.12

0.70

0.42

0.21

0.03

. Ollseod - Rapes Mustard )

n

0.75

.76 1079 | 0

065

0.35

0.46

0.18

. Puises ( Gram )

L

081

o911

[ 1.01

072

1.34

1.04

0.81

0.66

0.34

0.13

'.Fodder (Berseem) & Others '

”

- 1066

o.__?éj |

0.89

0.73

115

0.88

0.50

Water Requ:rement

. So_r_ghum .

‘inch

0.05

0.06

0.08]

0.10

011

0.16

0.23

0.20 | €

20

"

0:17

0.42

0.73

0.86

0.86

0.85

0.61

0.68

0.53

~Oilseed ( Sunflower ).

14

L

0.06 |

0.12

0.17

0.18 0

- Puises (Mungbeans )

fr

0.02

004

0.05

5| 0.07

0.09

0.07 |

- Pulses { Soybeans )

Iy

0.05

0.06

0.08

0:11

0.1

0.17

0.23

0.211 @

. Sug.arc:'éné'& Oth_er$ '

&3]

T

{0010

0.01 | 0.0

0.02,

0.03-

0.04

0.06

0.05

0.07

0.08

-0.08

0.14

0.19

0.18

0.19

0.20

07

0.19|

0.15

* Wheat -

34

ear

0.28 0.2

|o32)0

0.22

0.38

.24

0.14

0.07-

0.01

0.17

0.17

0.13

e Otiseed { Rapes Mustard )

13

TRr

{o.10]¢

0.08

0.05

0.06

0.02°

. Pu!ses K Gram ):

'r.l_ R

0,08 0.07

0,07 0.0¢

0.08

0.06

0,11

0.08

0.66

0.05

0.03

E i_—'_odder (-Berf_see_m-) &.Othe_rs

e

Fr

10.0310.0¢

{.6.02.{ 0.4

0.04

0.04

0.06

0.04

0.03

0.01:

Total

rr;

loas! o)

losa

055

0.65

0.44

0.28

0.19

0.12

0.09 |

0.14 | 011

0.19

0.35

0.73

_ 1_.;07._

1,22

1.28

1.37

[ 128

1.57

132

Water Heqmrement (Net)

cusecs

210,

2.73

1‘.85

1.07

0.80°

0.50

0:38

0.69

| 0.73

147

3,07

4.50

513

5.38

5.27.?

| 5.38

6.00°

5.55 | £

' —do—'.-_i '

Includang Fleld Losses"_r_

263

3.41 |

2.31

1.34

1.00

0.63

0.47

0.74

0.91

1.84

3.83

5.69

641

672

6.59

1672

7.49

'_Dnnklng Water Requnement

0.07| 007

0,070

{0.07

0.07.

0. 07_

0.07

0.07

0.07'

0.07

0.07 |

0.07 |

0.07

0.07 -

0.07

007

007

710,07

0.07

0.07]0

6.93

. Water Requrrement Includmg F L and D. W__ -

265[333

2.96

270'

348

2.38

1.41:

1.07°

0.70

0.54

0.81 | 0.91

0.98

1.91

3.90

5,69

'iG,.'fis'-

679

6.6

5[ 6.79

7.56

7.00 | 7

—do<

13.05|3

|3.48

317

410

2.80

1.65

1.26

0.82

0.64

0.95 [ 1.C

1115

2.24

4.59

6.69

702|

799

7831 "

17.99

8.90

8. '2"4. :

Inciudlng Water Cou rse

- do— ‘Including’ Mlnor

13393

387

3.52

4.55

311

1.84

1.40

0.92

0.71

1.05

| 1.28

249

5.10

744

8 47§

888

8.70

92| 888

.80

9.15 |

e dom

Inctudmg Conveyance Losses .

{243 |61

4, 52:

8 |5.05

461

5.95

4.97

2.40

'1;82

120

0.93

1.38 | 1)

1.67

.'3 26

6.67:

972

1107

11,61

11.38[10.2

11.61

12.93

11.96 2

- Total Water Reqmrement Co

o

12, 769

33,094

2819

3,643

2,489

1,471

1,117

732

842,

211,022

1 995

4,082

5,949

6,773

7,102

6,962(6.3

17,102

7,911

7.322|7.4

——do—'

T |IMAF

0.054]0.05

o,.oso 06

0.061

0.045

0.072

0.049

0.032.

0.022

0.015

0.011

0.017

)(0.022

0.040

0.081

0118

0.134

0.141

0.152 ‘0.1'26

0.141

0.173

0.145(0.
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ater -Requirement . ( Case 3, 0=8,200 cusecs )

cdane 1 Febo | CMar. - Apr ' , ‘Méy_‘ 1 'Ju_n_. Codalo ol Agg, Sept. © Oct. Nov. = " Dec. . | Total

- |os0]072 0.89 | 1.16 [ 1.20 | 1.32 | 1.83 2.51 2._26- 2.38 | 2.35 | 1.84 | 1.64 1.52| 056 034]015| IR R < R v
| 086 [212 363 428 231 4.24| 2,98 | 3.03] 3.39 266 | 264255100 [ 144 | 156|027 | | | | ates

| L 0.44|.062| 0.85[1.24 | 1.26 [ 1.49 | 2.08 | 1.84 | 1.97 | 1.88| 0,99 | 0.71 | 0.48 0.13/002| | 1600
060 |0.82 | 1.02{1.30 | 1.56| 1.76 | 2.31| 2.99 241|222|180|088 052 020 | | [~ | | 2058
. N s i EEO I e e T B | 0.50 | 0.72 | 0.92| 1.22 | 1.26| 1.40| 1.89| 2.56 | 2.29 | 2.40 | 2.40 | 1.90 | 1.71 | 1.56 | 0.67 | 0.32 012] . || | 2374
.0.22_!0:'.1'_'1:' 0.22 | 0.47| 0.56 0.89)1.10 | 0.97 [1.36 | 1.53 | 1.68 | 2.86 | 3.18 | 3.89| 3.50 | 3.76 3.913.35|3.44 | 3.82| 3.03| 3.06] 3.36 | 262 | 260 | 2.68 210202 [2.15| 114 1.08{1.00(0.50 [0.38 |0.28] 6897
0.84.10.93 | 1.00 | 0.98| 0.65 | 1.12 0.70]042|0.21 [003| - o : 1 | IR 017037 059|058 [0.72[0.01[ 065 [061 [0.77] 1376
{076 079 0.86| 065|035 046|018 [ .| | - doo Y a e | | |o20|035|052]|048 063 062|046 064|069 '.9.39‘
0.84 091 1.00 [ 101] 0.72 .1’.3‘4:'1_.04:- 081{066 | 034|013 - S I | - 0.33 |0.46 | 0.59| 0.80{0.71 [ 0.83] 0.75| 0.53 [0.61 | 0.75| 16.11
065 | 072 |0.7810.89| 0.73 | 1.15| 0.88 | 0.50 - R e L e | [os0 0.78'1.13 1.04 | 0.75 | 0.82{0.54 | 0.60 |0.72| 13.82

0.05 | 0.06.| 0.08 | 0.10 | 0.11 [ 0.12] 0.16] 0.23 ] 0.20 0220221017 0.15| 0.14{ 005 | 0.03] 001 | . | 210
0.17 | 042/ 0.73{ 0.86 | 0.86 | 0.85| 0.60 | 0.61| 0.68 | 0.53 | 0.53 ] 0.51 | 0.40 ] 0.29 0.31{0.05| R e P X

_ a 0.06 | 0.09 {0.12] 0.17 | 0.18 | 021 | 0.30 | 0.26 0.28]0.26|0.14 | 0.10 | 0.07| 0.02 | a.00 o 228
0.02|0:02 | 0.03 | 0.04 | 0.05 | 0.05| 0.07| 0.08 | 0.07 | 0.07 0.06 | 0.03| 0.02| 0,01} o | os3
s O R | | - o 0.05/0.06 | 0.08 | 0.11 | 0.11 0.3/ 0,17 0.23{ 0.21 | 0.22 | 0.22 | 0.17 | 0.15 | 0.14] 0.05 | 0.03 | 0.01 N R R AV
0.01 | 0:01'| 001 | 0.02 0.03 | 0.04 [ 6.06 | 0.05 0.07 |0.08|0.08 | 0.14 [ 0.16]0.19 ] 0.18 | 0.19] 020 | 0.17 | 0.7 | 0.19 | 0.15 0.15/0.17 | 0.13 [ 0.13 | 0.13 | 0.11| 0.70 | 0:11| 0.06 | 0.05] 0.05] 0.03 | 0.02 001| 346

0.20 |0:32 | 037 | 0.33] 0.22 | 0:38 | 0.24 | 0.14 [ 0.07 | 0.01] | R | . I | Joos|013] 020] 020|024 031|022 |0.21 |026] 448

010 010 0.11 0.08 005 008 002 FEEER B 1 D R R R S o N - o003 005 Q_Ofl Q,OBI Q_'gg 0.08 006008009 ' _‘ }22
0.07'10.07 {009 | 0.08| 0:06 | 0.11]0.08 | 0.06 | 0.05 posloor) | -l | | - || |o04|0.04]005| 006|006 007{0.06|0.04 | 005|008 130

10.03 | 0.040.04|0.04} 0:04 | 0.06 |0.04 | 0.03]. SR bbb bbb feoo]o04]0.08] 005004004003 | 003004 ose
3| 0.50 | 0.54 | 062 | 0.55 | 0.40-[0.65 | 0.44 | 0.28 {019 [0.12 [ 009 | 0.14 | 016] 0,19 | 035 073|107 | 122 1.28 | 1.37 | 1.14 | 1.28| 1.57 | 132 1.38 | 1.48 | 1.97 | 1,24 1.96 | 0.72] 0:64 | 0.63 ] 0.40 039 |046| 2667
2| 2107 2.06 | 260 2:31]2.10 [ 273 ] 1.85 | 1.07 0.80 | 0.50 | 038 | 0.59 | 0.67].0.73] 147 [ 3.07 | 450 | 5.13] 5.38 | 5.27 4.79| 5:38|6.00 | 555 | 5.80 | 6.22 | 5.34 | 5.21| 5.19 2.02| 2.60 | 2.65 | 1.68 | 1.64 1.76 |
21263 | 2:58 | 2.26 |2.89 | 263 {3.41|2.31 | 1:3¢ | 1.00 | 0.63 [0.47 | 074 | 0.81] 0.91| 1.84 | 3.83 | 5.62 6.41]6.7216.59 | 5.99 | 6.72| 7.49|6.93 | 7.25 | 7.78{ 6.67| 6.51| 6.49] 3.78 | 2.36 | 3.31 | 2.10 | 2.08 | 2.00
7| 007 [007] 007|007 007 | 007 [0.07 0.07 [0.07 [0.07 [0.07 { 0.07 |-0.07| 0.07] 007 | 0.67 | 0.07 | 6.07 | 0.07 0.07 | 0.07| 0.07| 0:07| 007 | 0.07 | 0.07 | 0.07| 0.07] 0.07 0.07 | 0.07 | 0:07 [ 0.07 | 0,07 |0.07
2.70 | 2:65|3.33 | 2.96- 2.70 |3.48|2.38 | 1.41]1.07 [ 0.70 1054 | 0.81:/0.91|-098[ 1.91 | 3.90(5.60 | 6.48| 6.79|6.66 6.06|6.79| 7.56 | 7.00 | 7.32 | 7.85.| 6.74| 6.58 | 6.56 385 | 343|338|217 |2.12 [227]
5317|312 391|348 |3.17 [4.10 280 | 1.65|1.26 | 0.82 0.6 0.95 | .1:07| 1.15/ 2.24 | 4:59 | 6.69 | 7.62 | 7.99] 7.83 | 7.13| 7.99 8.90|8.24 861923 | 7.03 | 7.74 7.72| 4.53] 4.04 |3.97 |2.56 | 2.40 |267 |

| 3.52 | 346|435 387 [3.52 [4.56]3.11 [1.84 | 1.40 0,92 071 1:05 | 1.19| 1.28| 2,49 | 6.10| 7.44 | 8.47 | 898]8.70 | 7.92| 8.88 | 0.89 | 9.15 | 9.06 10.26 |8.81 | 860 | 8.58| 5.03| 4.48 | 4.42 | 2.84 [ 2.77 |2.06

| 461 |4.52]568 |5.05 |461 |55 4,07 1240|1.82 {1.20/0.93 | 1.38 | 1.56] 1.67] 3.26 6.67| 9.72{11.07|11.61[11.38/10.35|11.61[12.93|11.06 12.50/13.40 [11.52|11.25|11.21| 6:58 | 5.86 | 6.77 |3.71 | 3.62 [3.87 |
2,819 2,769 3,004(2,819 [3,643{2,489 1,471 1,117| 732 | 667 | 842 | 952|1,022}1,095 |2 082|5 04916, 773 7,102/6,962(6,334|7,102[7,911|7,3227,65718,200 |7,047]5,853 |6, 863]4,027 3,68813,5332,270(2,215[2,370 o
0.056 |0.060 [0.06910.061/0.045 0.072/0.049 [0.032 0.022|0.015/0.011 |0.017|0.018]0.0220.040 0:081[0.118[0.134|0.141[0.152[0. 1260.1410.1 73 [0.145]0. 122 0. 163 0.140(0.137 |0.150/0.080[0.0710.070[0.045 |0.044(0.052] 2.950




Table {V, 4 -18  Water Requirement _{ Case. 4 ,Q = 6,700 cusecs )

_ _ Description Unit Jan._' " Feb. Mar. Apr. May sun, Jul, AUQ
Unit Crop W;afer Reguirement | | o o :
* Sorghum | inch lo.50(0.72 | 0.89] 1.16{ 1.20 | 1.32 | 1.83| 2,57 | 2.26
‘Rice. | - 0.86 | 2.12 | 363 | 4.28 | 4.31|4.24 | 2.88 | 3.03| 3.39 | 2.66 |
- Oilseed ( Sunflower) " Lo |o4alos2 '-_0;85 1.24 | 1.26 |1
- Pulses { Mungbeans ) 0.6010.82 | 1.02| 1.30 | 1.86 | 1.76| 2.31| 299 [ 241 |,
- Pulses { Soybeans } | o oo - L 0.50 |0.72| 0.92|1.22 | 1.26 | 1.40| 1.89| 2.56 | 2.29' ||
. Sugarcane & Others « 1025|022 |0.11|0.22] 0.47 jﬁ.Se '0.89| 1.10 ['0.97 | 1.36 | 1.53 | 1.68 | 2.86 3.8 3.89|3.60 | 3.76 | 3.91 | 3.35|3.44 | 3.82| 3.03| 3.06| 3.3 262 | '
‘Wheat | » 10.82/0.84 1093 | 1.09 | 0.98]0.65 | 1.12| 0.70 042|021 | 0.03 | | | |
- Oilseed { Rapes Mustard ) » 1075|076 |0.79]0.86 | 0.65| 0.35 | 0.46 | 0.18 o
+ Pulses { Gram ) » |0.81]0.84|091|1.08|1.01| 072|134 1.04] 081|066 0.34]0.13
* Fodder ( Berseem ) & Others ~ |oesl06s (072|078 | 089 0.73| 1.15] 0.88 | 0.50
Water Reguirement _ ' R RS o I
 Sorghum 7.% | inch 0.04| 0.05] 0.06 | 0.08 | 0.08| 0.09|0.13| 0.18] 0.16 |it
- Rice 7 % . 0.15 | 0.36| 0.62| 0.73 | 0.73| 0.72|.0.51 | 0.62| 0.58] 0.45 |
. Qilseed { Suntlower } 12% | » o | o00s{0.07|0.10[0.15| 0.15 |10
- Pulses ( Mungbeans ) 3% o 0.02| 0.02| 0.03 | 0.04 0.05 | 0.05 | 0.07| 0.09 | 0.07 {01t
- Pulses { Soybeans ) 7% | | N | o R . | 0.04| 0.05{ 0.06 | 0.09| 0.09| 0.10{ 0.13] 0.18| 0.16
 Sugarcane & Others 4 % » |0.01] 0.01]|000]001]0.02|0.02004]004]0.04]005|006{0.07]0.11|0.13] 0.16]0.14| 0.15| 0.16| 0.13| 0.14 | 0.15| 0.12] 0.12] 0.13] 0.10| G
- Wheat | 3% .~ o028 029|032|037(033]022038]0.24{0.14[007 |001] | |- | o
- Qilseed { Rapes Mustard ) 3% | ~ |010]0.10]010]0.11]0.08|0.05 {0.06 | 0.02 5 |
 Pulsés { Gram J o 8% » | 006} 007{0.070.09|008|0.06|0.11]0.08]0.06]0.05 | 003|001
* Fodder ( Berseem ) & Others 5 % »  1003| 003|004} 004 0.04 0.04 | 0.06 | 0.04 | 0.03 B o | B TR 1. N
Total ' | 048] 0.50] 053] 062 0.55] 039 | 0.65| 0.42| 0.27{0.17 [ 0.10{ 0.08 | 0.11 | 0.:13] 0.16| 0.20 | 0.61 | 0.90] 1.01] 1.08] 1.14 [ 0.94] 1.07| 1.31| 1.09 |
Water Requirement { Net ) cusecs | 2.02] 210 | 2.02 [ 2.60 [ 2.31] 2.06 [ 2.73] 1.76 | 1.03] 0.71 | 0.42| 0.34 | 0.46 | 0.55 | 061} 1.22 | 2.56 [ 3.78.| 4.24 | 4.54 | 4.35 | 3.95| 4.50] 5.00 | 4.58:|
~ —do—  Including Field Losses + |252] 263|253 | 3.26 | 2.89| 2.5 | 3.41| 2.20| 1.29| 0.89 | 0.53| 0.43 | 0.68 | 0.69 | 0.76 | 1.52 |3.20| 473 | 5.30| 5.67 | 6.44 | 4.94| 562 6.25] 572 |
Drinking Water Requirement | " |0.08]0.06]006 [0.06 | 0.06 0.06 [0.06 | 0.06 | 0.06 | 0.06 | 0.06| 0.08] 0.06 | 0.06 | 0.08] 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06 | 0.06| 0.06| 0.06
Water Requirement Including F.L and D.W «  {258(269 2.5é__ 332 295|262 | 347 2.26 | 1.35)| 0.95 059/ 0.49 064 |0.75| 0.82| 1.58 | 3.26 | 479 [ 5.36 | 5.73 | 550 | 5.00 | 5.68| 6.31 | 5.78
—do—. lIncluding Water Course « |3.04|3.16 |205[3.91]3.47] 3.08 [4.08] 266 | 1.59 | 1.12 | 069 | 0.58 | 0.75 | 0.88 | 0.9 | 1.8 | 3.84 | 5.63 | 6.31 [6.74 |6.47 (688 | 6.68| 7.43|6.80 |
—do— - Including Minor | + |338] 351|230 | 434 |386]342] 463|206 177|124 | 077] 064 | 082098 | 1.07| 207|427 |6.26 | 7.01 | 7.49 | 7.19 |6.63 | .42 8.26] 7.66
—do—  fncluding Conveyance Losses . |a42| 459 |443|567 |5.05] 447 |592|387 231|162 1.01)08a| 1.08]1.28] 1.40| 270 | 5.58 {818 [ 9.17 | 9.79 | 0.40 | 8.54 | 9.70{10:78 | 0.88:
Total Water Reguirement = | . |2,705[2,808 2,711 ]3,470 [3,001|2,736 [3,623]2,368 1414] 991 | 618 | 514 | 661| 783 | 8571655 [3,413|5,006 5,600 5,993 |5,754]5,225(5,9396,602]6,048]¢
- —do— | MAF o.084]0.056 0,059 J0.069 [0.061]0.043 }0.072]0.047 J0.031 0.0200.012{0.010f0.013]0.016 0.019]0.033 [0.068]0.089|0.111(0.119]0.126 0.104/0.118 0.144/0.120
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Jéhﬁ;f.

- Feb,

Man_

. Apr.

‘May.

Jun.

Jui,

| Aug.

Oct.

: Dec;

. | :;Nov.-

~Total |

1 0.50

0.72.

0.89

1.16

1.20

132

2.51

2.26

2.38

2.35 | 1.84

1.64

0.56

0.34

0.15

2347

0.86

2,12

3.63

4.28

4.31

4.24

3._’03

3.38

266

264

2.55

1.44

1.52
1.58

0.27 |

41.95

0.44

~;2'._93'
0.62

0.85

1.24

1.26

1,49

1.89

2.08 | 1.84

1.97

1.88} 0.99

0.71

0.13

1600

060

0.82

1

11.56

1.76

2.31

299

0.98

0.52

0.48

0.02

2058

0.50

"0.72

1.02.
0.92

122

1.26

1.40

1.89

2.56

2.41
2.29

2,22
'2.40

1.80

2.40 | 1.90

1.71

0.20

'1.56 | 0.57

0.32

2374

0.25

022

0.11]0.22

0.47

0.56 | 0.89

:~1.1:0_

0.97

1.36

1.53

1.68

2.56

3.18

3.8¢

3.50

3.76

3.91

335

3.44

3.82

3.03

336

2.62

2.60

2,58

210

2.15[1.14

1.08

012
1.00

0.50.

038

0.2_9_ '

68.97

0.82

'0.84"

093} 1.09

0.98

065|112

0.70°

0.42

0._21 _

3.06

0.17.

0.37

0.59| 0.58

|02

0.91

065

0.61

077}

13.16

0.75

0.79 | 0.86

065

0.35 | 046

‘0.'-1_8' _

0.03

-1 6.20

0.3'5=

0.52|0.48

0.63

0.62

0.46

0.64

0.69

839

0.81

0.81 1.00

1.01

0.72{1.34

1.04

0.81

0.66

0.34.

0.13

10.33

0.46

059

071

0.88

0.75

0.63

0.61

0.75

16.11

0.66

0.65

0.72]0.78

0.89

0.73

0.88

0.50

0.50

0.80

113/ 1.04

0.82

0.54

0.60

0.72

- 1384

0.78

0.75

0.04

0.05

0.06

0.08

0.08

0.09

0.13

0.18

0.16

0.17

0.16 [ 0.13

011

0.1} 0.04

0.02

0.01|

1.62

0.15

0.36

0.62

0.73

0.73

072

0.51

052

0.58:

-0.45

0.45

0.43'| 0.34

0.24

077

0.05 |.

7.15

0.05

0.07

0.10

0.15

0.15

0.18

a25|0.22

0.24

0.22{ 0.12

0.09

0.06

0.02

0.00 |.

1.92

0.02

0.02

0.03

0.04

0.05

0.07

0.09

0.07

0.07

0.05 | 0.03

0.02

0.01

062

0.04

0.05

0.06

0.09

0.05
0.09

0.10

0.13

0.18

0.16

0.17

0.17]0.13

0.12

0.1 0.04

0.01]

167

0.01| 0.01

0.00| 0,01

0.02

0.02 {0.04

10.04

0.04

0.05

0.06

0.07

0.11

0.16

0.14

0.15

0.16

0.13

0.14

0.15

0.12

0.13

0.10

0.10] 0.08

0.08

0.09| 0.05

0.02
0.04

0.04

0.02

0.02.

0.01

2.74

0.28| 0.20

032037

0.33

0.22 | 0.38

0.24

0.14

0.07

0.01

0.13

0.12

0.10

0.06

0.13

0.20] 0.20

0.24

0.31

0.22.

0.21

0.26-

448 '_

0.10( 0.10

010} 0.11

008

0.05 | 0.06

0.02

0.03.

0.05

0.07] 0.06

0.08

0.08

0- %

0.08

0.09

122 |

0.06|0.07

0.07 0.09

0.08

0.06 [0.11

0.08

0.06

0.05

0.03

001

0.04

0.04

0.05

0.06|.0.06

0.07

0.06

aor

0.05

130

0.03

003

0,04 0.04

0.04

0.04 | 0.06

0.04

0.03 |

0.00

.04

0.06 | 0.05.

004

0.04

003

0.03

0.04 |

0.68

0.48| 0.50

053|062

0.5

0.39 | 0.65

10.42

0.27

017

0.10

.0.08

0.11.

013

0.16

0.29

0.61

0.90

1.01°

1.08

1.14

0.94

1.31

1.09

114

1.201 1.06

1.08

1.20] 0.67

0.60

0.61

0.39

0.39

0.46

' 23.40

2.02|2.10

202 2.60

2.31

205 |2.73

1.76

1.03

0.71

0.42

0.34

0.46

0.55

061

1,22

2.56

3.78

4.24

4.54

4.35

3.95

‘4,50

5.00

4.58

4.79

5.08 | 4.46

4.54

4,58} 281

2.52

2.56

164

164 |

1.76| .

252|263

2.89

2:56 ‘3,"4'.1_:

220

1.29

0.89

0.53

0.43

0.58

0.69

0.76

1.52

3.20

473

530

5.44

494

5.52

6.25

572

5.99

6.35 | 6.68

5.68

573 3.51

3.15.

3.20

‘2.05

2.05

2201

0.0610.06

0.06

0:06810.06

0.06

0.06

0.06

-0.06

0.08"

6.06

0.06

0.06

'0.06

0.06

0.06

0.06

0.06

0.06

008

0.06

0.06

0.06

0.06 | 0.06

0.06

0.06 006

0.06

0.06

0.06

0.06

269"

2.95

262 | 3.47

2.26

1.35

0.95

0.59

0.49

0.64

0.76

0.82

1.58 '

326

479

536

5.73

5.50

5.00

5.68

6.31

578

605

6.41 | 5,64

5.74

5.79|3.57

321

3%

211

2.11

2.26

3.04|3.16

505|301

-3.47

3.08 | 4.08

2.66

1.59

1.12

0.69

0.58

0.75

0.88

0.96

-1.86

.84

5.63

631"

6.74

6.47

588

8.68

7.43

7.11

7.54 | 6.64

6.75.

6.81{420

3.78"

3.84

2.48

248

2,66

3.38

3.51

339]4.34

3.86

3.42

1.77

1.24

0.77

0.83

0.98

1.07,

207

4.27

6.26

ot

7.49

7.19

6.53

7.42

8.25

7.5

790

8.38 |7.38

:_.__7'._.50‘

7571467

4.20

427

2.76

2.76

296 | -

442

4,59

443 57_67 '

505

4,47 | 592

2,711]3,470

3,001

3.87

231

1.62

1.01

0.84

1.08

1.28

1.40

270

5.58

818

9.17,

9,79 |

9.40

8.54

'9.70

15-'79:

9.88-

10.33

10.95 | 9.65

9.80

9.90{6.10

5.49

5.68

361

3.61

K172 B

2,736 13,623

2,368

1,414

991

618

514

661

783

857

1,655

3413

6,005

5,993

5,754

5,226

5939

6,602

6,048

6,323

6.100[5506

5,008

6,0593,733

3,360

3,415

2,200

2,209

2,368}

0.054}0.056

0.059 40,069

0.061

0.043 10,072

0.047

0.031

0.020

0.012

0,010

0.013

0.016

0.033

0.019

0.068

0.099

0.111

0:119

0.126

0.104

0.118

0.144

0.120

0.125

0.133/0.117

0.119

0.132/0.074

0.067

0.068

0.044

0.044

0.052

2,599
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Appendix 1v.2-2
Page |

v.2.2 Leach1n5 Nater Requ1remeut

“Crop Water Requnrement” published by FAO 1ec0mmcnds about leaching

water calculation as follows:

Leqchlng requlrEment (LP) is the mlnlmum amount ot erlgation water
supplled that must be drﬂlned through the root zone to control soil
sa]1n1ty'at the glven 5pec1f1c level. For'sandy Toam to clﬂy loam %0113
~with good dralnage and where rainfall is low " the leachlng requ1rement can

‘be obtalned from

for eulface irrigation methods (1uc1ud1n& 9p11nklers)

ECw

LR = SECe - ECw

for drip and high frequency sprlnklel (near da11y)

" ECw
RO SMax ECe
.where: ECw = plectrical conductivity of the irrigation water,
mmhos/cm :
ECe = electr1cal conduct1v1ty of the 5011 saturation

extract for a given crop applopllate to the toler-

able. degree of yield reductlon

‘MaxECe

max1mum tolerable electrlcal conduct1v1ty of the

s0il saturation extract for a given crop

In th1s Pro;ect the surface 1rr1gat10n methods are. Tecommended and

the elcctr1ca1 conduct1v1ty of the irrigation water is 0 4 mmhoe/cm 50"

that the formula is as follows: '
' 0.8

- MW EEe S0

Accordlng to ‘the’ ECe show1ng in the Fable Iv. 3_.'in'the Rppendix:and'above
formula, 1each1ng requirements are calculated and the results is shown

in Tabie 1V.2-20 in the Appendix.
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Appendix 1V.2-3
Page 1

iv.2.3 lntakc Rate .

Since most or thc 30115 rn the Progect Alca are srlty clay 1oam
the mea%ur ng 31105 of intake rate are eelected ‘at the followlng three
locations; downstreQm of Jhatpat drstr1hutarv (disty), upstream of Umurani

disty end downstream of Judher disty:

The intake rate was: measured with a cyllnder with 25 - .30 cm in
dlameter and 30'w 40 cm 1n helght Since as a general rule more than
two cyllndcr tests should be made” in a grven location to obtain a re-
preseutatlve sample “two cyllnder tests were made in downstream of
Jhatpat dlsty while three tests in upst1eam of Umurani dlsty and down—

stream of Judher dlsty respectively.

Table IV.2- 21sh0we the observed results Wthh are the relatlonshrp
between cummulatlve t1mo and cummulatlve rntake of each. test cyllnder _
_.U%ually the 1ntake rate plotted agalnst time on a iogarithmic scale will
be shown in a strarght line, which can be represented by the followlng

equation:
I = KT [equatlon 1]
in which: 1 = intake 1ate (mm/hr)

K=a constant and the value on the ordlnate
when time T [min.] on the abscissa has a

value of 1.0

n = constant showing theﬁelope of the line

thn a rather nght and- frequent 1rr1gat10n is applled ‘the irri-

_gatjon may be completed before the final intake rate is reached.

:Since the 1n1t1a1 rateb con51derably exceed’ the final rates, amount
:_of water in the %0115 can best be represented by the accumulated depth (Dj
of water that has entered the 50115 This quantlty is replescnted by

an 1ntcgrd1 of the above- mentloncd equatlon as,

D = =A™ - 1" [equation D]
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The constant va]ueq C&m, gan be obtalned from the equation D
w1th the accumulated depth (D} and tlme (TJ which are observed by the
field works,

Fig IV.2-1 to Flg IV 2-8 show the observed data and the llnes show-

ing the equatlon D and the equthH T obtained the said data.

The'baSic'ihtake rate can be Cbtained_to'pUt T = 600 x n value into
1 = KT, As ‘shown in Table IV. 2 22, the basic iﬁtake'rate of each ob-
served f1eld and averages of each observed field and all test cylinder

.are as follows

Tabulation of Basic Intake Rggg'

Observed Field - - - : " Basic Intake Rate
Averége'of Jhatpat: : _ ' ©0.341 mm/hr
Average of Umurani ' _ 4;99 mm/hr
Average of Judher . 3.08 mn/hr

Avérave in all basic intake'rate 3,11 min/hr
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Table 1V.2-21 Intake Data Obtained from a Test Cylinder

Jhatpat No.1 - = Jhatpat:No:2 - -
Cumulative Cumulative - Cumulative Cumilative
CTime © Intake: © . Time ‘Intake
{wmin. ) (mm) o (minv) (mm})
5 105 4 - 3.0
10 2.0 10 3.0
25 - 3.0 30 4.0
55 % 4.0 60 4.0
90 . 4.0 '
© - Umirani No.l . Uiurani No.2 ~ - Umiirani No.3'
Cumulative Cumulative Cumulative Cumulative — Cumulative Ciumulative’
© Fime ° Intdke - Time  Intake Clime Intake
(nin.) - = - (mm) " {min.) (um) (min.y (mm)
1 4.0 1 200 1 3.0
w3 . 1.0 -2 4.0 .2 4.0
5 8.0 o 4 6.0 3 6.0
7 © 0.0 6 7.5 4 7.5
10 10.00 8 9.0 5 8.0
15 12.0 - 10 10.0 - 6 9.0
20 13,0 20 . . 15.0 8 1005 -
30 14.0 30 18.5 9. 11:5
90 . 19.0 60 24.0 10 " 12.0
: : ' 15 . 12.0
20 12.0
30 12.0
Judher No.1l Judher No.Z: o Judher No.3 -
Cumulative Cumulative - Cumulative Cumulative Cumuilative Cumulative
CTime. | Intake _ Time Intake Time Intake
(min.}y (‘i) {min.) {mm) {min.) {mim)
] 4.0 1 2.0 1 3.0
2 “10.0 2 4.0 5.0
3 12.0 © 3 5.0 3 6.0
4 © 13,0 4 - 6.0 - 4 - 7.5
5 - 130 5 76.0 5 9.0.
"6 140 6 7.0 o 9.5
7 ~14.0 -8 8.0 7 11.0
8 ' 15.0 .10 . 9.0 8 12.0.
.9 .7 15,5 20 . 10:0 L9 13.0
10 16.0 . 30 ©10.0 10 - 14.0
15 170 g0 . 10.0 15 - 15.0
20 18.0 o 20. 16.0
30 190 30 18.0
90 21.0 90 28.0
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Figure IV.2—1 Result of Cylinder intake Rate (Jhatpat No.1) )
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Figyi’elv.‘Q--S'Resujt of Cylinder intake Rate { Umurani No.1 ).
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- Figure IV.2~5 Result of Cylinder Intake Rate { UmuramNoS} .
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-, Figure IV.2-7 Resul,t."bf';CYIinder Intake _F{a'te_."‘( Jugher No.2 )
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Figure {V.2-8 Result .of Cylinder Intake Rate {Judher No.3)
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