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]n‘l’Y’oduC'Hon

Q018 , 20616
+* If’gl‘%aﬁ‘an: !
']"rl'z]ah'on Y be dzfined as dhe process Of- Sufp\}jl'*ng water

o <ol for r:u’sfna cvops + It 15 2 setenee of» f|9ﬂm'\na ond
destg '"hj and an eff1tient, low-cost , ecomomnc frrigahion sS4

tallored +o A4 matura| eomdihons . 1t 15 the enan’neerl'ng of

tem

goﬂh‘o]lfn? and harnggg“na the various N3 fural cources of wafer,
the construehim Of damg , Peservoirs, canals and head workKs and
Cp'a“a”ji éle""buﬁ'nz the wifer +o the ag-m'CuH*urM Frields.,

013
:H-: Necessity of .Tr*m'z,ghbn:

The nzoessx'w‘-z of ,',nr,f?a,l—,'d,q can be  summarised 1n fhe
: ﬁ!lom‘na, poimts ¢

1r _Less parh fa)re

the OP 5 arh’fi') ]

wday \ 94
Ks May be canstructed at a place where wove wafer %

When  the  Jotal Dalhf’éll 15 less Hran neaded For

supply & necLssary. fn such a case , r'rrajmhzm

avalab ' | '
le_ and than o umveﬂ the  water 4o Hue, avea where Yhere

s .J’Qf'l‘fi'en(a« o{— wafen.

' \ ’ ' ‘ )
A Hon- Uniform painfall:  The rarn fa ] o

"m)'l' b‘L i
tn fn-pm over "H’\? QPOP' Bg tha CGHQC‘hbﬂ Gf watep JUM

| 19d , watep may be. supplied 4o the crop
A,,um'ng the period whenm Haepe May  be ng rafall.

the excese ramyall per

ot AR 1

Scanned by CamScanner

N q Parh‘cmlﬁm argélmaa

"‘g



© 3 Growing Mumber of crops during 5 yewr: The raindall in

an areg MQ(j lo( 5ufj'_1“en*— 4-0 r'a/l.CL dnlﬁ one, 4—3?6 OJC CT’OPS ‘
dumnﬁ Hhe 'f‘alnz/ season, (1o Kh'aqlp H‘oPS) ) 'fOr w h'ch mo lrnga*hbn
i) be regwived + Hpwever, With the provisiun of e afom
an ako -

fac)(ihes ' that area - Crops <an be paised in ofher seds

Che, pabr c-r"qos)

1 @)Yowl'ng p&'(‘éﬂ-hl'af CY‘OI’S' sz'iﬂ'”l'ﬂl Crop $ Su\it/)% suaafr-CQf\f—"

ete, wﬁnclq need vater fhrouwg 0/ h eut the yewr , be rarsed

only H’\Yc’lmg/k Fhe pro vikion of ITY‘1?31‘|OY] faerrthes [P QOa.

g, Commer 12| crops with Additsnal water: The nafnfafl in
Q Pg/fﬁ*cu’gm ares YTIQH 1% Suf«fﬂ.(.l'éﬂ'f‘ fo Y‘Si“g@, H‘-L Usuaf (TOF‘;’

but~ More water may be mecessary. for Pal'sfng, commer ¢i'a] and

¢cxhh Crops.

g,.>Coﬂ’h‘0H€,J b\{:a'ff" S{L:f}”‘;f’ 33 e Coﬂf‘lLYLLC;h‘Of) U)C‘ PY‘OF(”‘)
4% | budien Sygf‘e/m , Hhe g;'eu af the arop m&a' be |ncreared

breouse of  confrolled water: supply.

2018 , 2017 , 20)C
-+ What 87re the purposes served by Hay apphcation ol wfa,her'?‘

Apph'caﬁ'cm oJC water fo the sofl L?]L modern e Hed JJC 1'rr=|;7aﬁ"or|
serves fnlfow:"wa pur poses

essential  for the plant grouth .
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» . A 'h‘
&. f‘}' savee Hﬂ( CTOF( ffom clrglng Juwng Shﬂr'-f' ura .on

droughts.
2. 1+ cools Hue sorl and the G.fmo;Pka’Q amd thus wmakKes more

favourable 2enviy on ment fHor hca?HnH f:!an{— zame-,,
40 T+ washes out oy dillutes calts rn the sorl:
5, I+ wreducts Hwe hazard of sot | Pt'pl'ﬂ‘a'

¢ T+ softens the H'llage pans.

ROW-, 2019 , 2012, 200¢
I Scope of Trpigahion Science e

s, ' hegds
ithe Sieepe o f If‘Prlﬁ'ah'aﬂn Can be divided ™o fwo Neads

& Eﬂ@f'nuw'ng As peet.
Q;) Aﬁp;‘(u{'}ura{ Afpeﬂ‘f"

@) Ena fmﬂ;i'nq AUpect

1 5‘1’07’3ﬁ& » Di'version or L;'fh',? of water

R - (eveyanee of uvater Jo Thae 2 r'eul tural f%'elds-
3 Appliation of water to  the 3gr ) eu | furaf Felds
4. D'rai'nagz and ﬁelr'ew'ng Bl ,oﬁﬂ"'n?'

5. Deve |opment OJC Watey po WLY' .

© Agritulbural aspect:
1+ Proper depths °]L water NRCRSSar Y (r 51'7131,(, azppllt'ahérr\

Of water ﬁf‘ various cY‘OfS:
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4 Piste but’on of uater um’fwm)gz and peﬁ'oclfl'cafly ,
Yr' ' d fhe
1, CSPQQl‘h'éé of JUfferent so'ls ﬁfr arm(r]ahcm water M

fov o f water 'n solls .
9 Re¢ lamafion sf waste amd a|fahine [ands «

2y Summ ar1sed

#Benejﬁ'—h C)'f 1v‘w|‘ﬂaﬁ'oﬂ: PRI
The ye ave mama ﬂJVRﬂMgeg_@f‘

I’szﬂ‘q-Hbﬂ /
below ¢

1+ (nevease m {-004 onduchor\.

2.+ pyotechsn from famine.

tul By atisn o f cath crops:
(_)-f r‘ﬂl'X(?({ C""OPP“Q?'

of fhx couing

7
9 E I'mi'mah'an
5. Addihon o the wea [t
6, Increase  im prosper ity of people -
o Gemeration Jf 'Hﬁém-g[gcm‘ﬁ pouien -

g. Domeshe and tndwtriad water S“TP"Z'
g. Inland nws'gmbn,

(. Camal p(mh—nbm.

1. AMd Ci'vi'h'¢atton »
Ground water shraﬁe .

ja. LT ve ment h

Ganers] develop Mf””*

of-the coumtry .
13 -
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2615 |
:l#’.‘[ll*effech: 01‘\ I“”'£73Hdﬂi

: Ladq! wa t
f""”%&h'én and wun saenh'fA' v of— Iyr |ﬁahm o

Bxcess
may a;'va rice o e ﬁ,nou;&\ﬂ f”'fﬁted‘sc

ur'toess Due fo excess appli'caﬁ'of' of
7 8@.4’

1. Breeding plices for [Mosq
(¢)

watr and due o lea¥age of water > po
Fliled wp with water and crest b'r%c‘m(‘] P

nds and depresstens

laces for Mos a|u|'+ve4,

2« _Water legging : Tf the water fable I'sc near the gvouﬂé
Uv LY

' ' ' ; . Tht's saturates
SUTJ%C?. ) over fv‘mﬁ aH onN ma&/ va1se the water 12 ble. + Th o
, causes offjo re ceene gnd e

the crop roof-zoNe cornplc’[eTHf
ave become w&f@l‘mgﬁ!ﬂ'

y d and cold .,
2, Damp Clhi'mate: The dareas hrch are alveady 9amp

become damper and coldr due o \v’mgahov\,

# Types of Irrigahim:

Ivrn‘aahbﬂ has the fol[own‘na. maln fypes orclasees:
Q) Flaw Jpnigih‘dn- @ Ll.F-f— I'r‘pl’g»a.'_"on_

Irm‘gah'on
4 | ‘
v PR
Clo o If"m' 3hbi’1 szcndl'ng Upon the couree L\'f,}, Tvri'g alom
1?61155) j

A , ) ‘

ger’z:nm'fl Inundatiom Gﬁpe”)

mrl?ahm ] |'r'r;‘g ation

> DliY‘&tf“ Irm'agh o

=t Sfowage Irrr'aah:m

L 3 (owm ‘o['ned‘ Sfﬁri—ge and
diver gqgon scheme
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H Flow Jrrigahion: -
Flow ff’hfgah'on 1S that +ype o7C |ir=m'3;\h'on m Wwhich the SuPP’E{’

of watr avalable js at sweh a level that (F s conwgecl o]
to the [and by the 3r*av”'y Flow

##+_Lift I'Y‘m;q’fah'&r): | e
| Lift "?‘Y‘réaﬁlon sas'hzm of I'rm‘?a-h'm ' which The rriga on. -
% avaisble 3t a level lower than fhat of bhe land o &L’”:’ﬁ
mnd M”IWL the water 1 I'fled wp by pumps oy ofhor muh'mu?-!

. [and by j‘”‘“”gy

devices fir lff-h'n(? water and lhen conveyed o thz

j-low:

0(4 . ‘ _
4= Perennyal Trrigation:
Pevaonngal .ff'r)g' ah'on SHSJ(?YW
whith  water 1% guFPll'eql al per hhe crop r\zqm'rzmmf‘
ntervals fhf"mghou-}— Hr Pewb& Sowl‘ng + hamve,s-h'ng, of Hne CYOP -

The I'Y’r‘l.?ah?m‘ pftath'_;éd o Suth sysfenn 5 Knoun g perenm™

s fhat 535‘re~m of 1'rr1§ah'cm 1N
a-f'-fgaU‘W

Trr !Bﬂh‘oﬂ '

2014
#= _Inuwn daten irrigatien: |
iﬂunJahbn 1'r'm'7;h'm g«alsfem s that syshem of f”*‘;‘j‘ahb“ AL L”t""‘"
a lafrﬁa quanh'ty of sater f!om'ng ‘n a2 viver during 3‘5‘004?97 s
allowed 4o Flood or tnundafe the [and fo be il h‘va‘rc:l,Mfe'a;}/

19%9‘\313, a  thorough  cafuruahon of land - The tyrigefion ?'rachcm

n such system dum'na flosds 15 Frnown 34 mwr\ciahonslgshm.
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018,015
t 3F Dived- B"qua-horl |
¢ In this szc-}- wrldﬂhon Sz,ts'f?m water s J!‘r.cc-HZ di'verted

' o the canal wlthout E’Hfmpﬁﬂ% +o Store the water. For
sueh & System 3 low  divergion wety or di'vercion barrage
s concfructed 2Cr6TS He mver.  Thi's rarsee the water level
M the P1Iver and thae  dverts Hhe  waler o The candd o

-

\ R'IVQY'

H K
20 N

o L it ] ﬁ\(\

\ dyyereion <

/ \‘ wely -
< —\/ DT“'"’*—; . \\
- T e . L a
' B M River

~= 3o

~_

Agume 3 Drrect Irrigahan Seheme_

018, Q015
$# Sforage frmqahoﬂz

4 the s'?vr‘aﬂt lrmga'hon Sy stem , 2 colid barryer , such 3

2 *dam

ar 2 sﬁvraai welr 1S CenS‘fTuc‘}eA acvocs the viver and watfer 15

stared (n Hwe reservolyr 0r lgk"" SO Jq’””“l

D,epernJl'ng wpon the waler T‘uni‘mwﬂ'}‘é, of Lrop , the volume aﬁ.

storage required 1 docyded. -
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[ FRivey
S
N
" -
' } Fegeovory’
CZrzazzzes 7777 74,
T
D"d;' ,-[ i Dam :
“"\ l/lv-{'i
e

2018
:ﬁ:ﬁJVMfBﬁes and Di'sadvanda ges

r)juv(a S‘hH“ACJC Tm-p"(j‘:hém cohe me

Of L) f}- Ile.{ﬂ{Q'h‘dT)';

Advan fae]g;
() Ant1’ water 1"3‘3'”(_‘] Irﬂﬁa'hon

(I) Reduers Hae wa;%age o{-waba’r
CL‘B Not depend on Hee level of

Water sowurcees

015

Disadvant facepey
(D Kequive mechanyca] devi‘te o

1\']5‘}' wafer .
It 1% costly.

1 Prévqﬂ‘hqes and Jlgadvgwhq@ a{— e,rav,-l—ﬂ or Flow Irmgahonr

Advan Tﬂq?{:
(?) £ omown (al 575'H’m ,3c J”‘j?hbn

(1'\) No 7need o.TC mMehan)eg| devi'ee .

]\ D‘lSQJVQV\""QjQ;o a
B
D (quses wai‘(r-loca721 o 3 ('a/ryﬁ re

(19 wufage of water 13 high
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Sail —Water —Plant Relationship

H Introduchon:

The aim of |’r'm'8a+1‘on prachce [s to ensure that the plantz have
an  adequate supply of ‘water (n thelr root zone +or ECh"QVI'Y\a
optimum yip|d of erops without damaaina the quah'-h{l of the soil
This necessitates a clear under’;-iand#na of the Interachon among
the soll , water and plants i the voot zone of the plants. The root
Z0N¢ of the plants of the most of the crops ex txndy up to one o

two meters below the land surfac,e'

The nulrients required by the planfs are nor'malla precent 1N the

soil 10 the form of salte. The salk present in  the soil are discolved
I the water petaimed by the seil. It 5 therofore essenbial that
suff|t1'en+ water 15 vetained by the soil to make the sal solutton

di lute enough-

i additon o water, Alr muct also be present- in the root zone for
the recpiration of the mt'cro—organisms Jo oceur and to provide .3
+ and the aloSO\"P’n‘on of

:&vourablt environment 3%1‘ poot developmen
drarmed out 'ﬁom the sorl

nudrients. Ac cueh the exeess water muct be

i | ne .
4o enable {re;; civeulahion of afe In the root 2o

For proper %mu)’r'n of the plenty requisite quantihe of water, alr

and nudrients must be avarable m the soil -
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F# Root zone:

Root zone 18 the area of o%ygen and soil soreounding the roote of
3 plant. T+ i the maximum depth 1y the soil shrata in whith the
erops sPread; its voot system and  devives waler from Ahe soi [.

201
## Soil Texture :

Soil ~texture we—fgpg 4o the composi-hbn of the il and it

.
15

reflected by the Parh'c|e sl'?e,shgpe and qvadahion- Generally
the soils occum'nca i nature are a combination 0{— cand , ¢ilt and
Olaa -The relabive proportons of sand, silt anACIag in a soil mass

determines  the soil Hexture.

Accordng o fextural gradations the ol may be broaA\g clagoifred -
ag:
open’ or ’Il'ah’r’ fextured sdls

ab ‘medium’ fextured <oils, ard

QIQ (Hah‘}‘, or {heavg’ dostured <oils

The “open’ or rh"gjh‘\’, texture soils tontan very low content of ¢i(+
and elay , and hence these soils are eoarce or sandy.

The medium Fextured soils eontain sand, silt and ¢lay in sizable

proporhions. Thug 5 Loam sils are ‘medium’ textured coil.

The "H‘gh-i-’ orrhea\fg’ fextured soils eontain hlﬁh wontent of efag.
Thus dazez sotls are "h'g'ff'r’ ov"hzavg’ textured sorls.
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#F Soil strueture

In almost all the sofls, groups of indivjdual  soil parficles ean
adhere 4o form aacam’.aﬁzs- The arraagmgn—i— of Individual ol
parheles and the agareaam wth respeet o cach other into

a Paﬁepf\ I'S called S'OI.I ShUC‘i’UPa.

The studies of sofl texture have chown thab sofl s a porous

medium, Hhe intershes of whith  eonsicts OF ff‘“g“‘”'ﬂ

pores of- vapilous $izes.

shaped

: : \ Structure..
Soil gructure may be clossifred as: (D Simple structure (1)) (ompound re

Sn‘mP\a drueture 15 the one in whidh mnatural cleavage planec are

abeent or indistinet  Simple  structure may be a s*fna!e avan‘ned strueture

or magsive structure.

;fnale 8r'al'ned Strueture occure onlzj 'n cande and siHs with low 1
aha'am'c, matter contents Magive ¢tructure 15 a conherent Structune
and 1§ example s Kaolinite clays.
QomPouncl shructure. & the ome 1 whith  nafural deavagz planeg

¢ lays

ape dstinet Monl’mor‘l“om'f-g are the examples of cempound structure.

> Both Texfure and Structure 0‘F a soil have pronounced effect on

the Pr'uperﬁ-g; of soil l'hfluenu'na I"’Y‘l\aaﬁ'ﬂﬂ-
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2018, 203, 2013, 201
H Water holdfng capacf’rz of soi]
Water hold]‘ag aaPaq'.‘bL o-f o) s one of the Jommant factors
1'nf*luanu'n% |"r°r>|‘8a.h‘on. The water hold,'na eapacﬁ%‘ of a sl
mafnld depende on tf porosity.
The porosity of @ soil is defined a5 the raho of the volume of
peres i the cofl mag ~fo it fofal volume and 1t & expresed a
p.wc,e.nv{—gg e Thue,

P= X 100

Vy
\
in general, there are fwe 14pes of soil poress

(DCQP““?”"H or small pores () Non cap(llar’(«f or large pores.

The capl'l[avg pores hol d h?hﬂ.d by capillarity 3 large amount-

of water held 103 the ¢oil at saturahbon and Prev&n’l' 4+ from
bel'na draimed off under 8ravfhd-

On the otheehand, The non-capillary pores domot hold water ﬁghﬂg

and hnee a large amount of water held by the soil at- saturahion
s dramed oﬂl undep caravﬂry.

Thug, capl‘llfwg pores induee 8Y*£Hﬁr‘ water hold/l‘na capau'{-b

whi'le non—capfllard pores (nduece drarnage and aerahm.
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20121 201y 4 2008

E. 6 ' ein | &
#%e 2 <ol structure on fhe soil moisture confents

The re lati've \maam')rucles o«f: capillar

4 pores or non-e_apfllard poreg

M 2 gopl clepend on 1tg texture and structure .

Thug' 3 33”‘3’5 ol hag mone non—capi\\éra P&re; which result in

befter G’Y’al‘ﬂaﬂé and aerahon but low walep hold\'ﬂg C"‘P“H—‘d'

on the other hand, 4 Glﬂaeg sofl hag more caprarH pore s whith

result- n bettop Water lhold)
aepraton .

.Qolﬁ,zom
# Loam is an deal gp|-

'na capau'-hd but poor draa'naaa,e and

Explarn

The extraehbon of watey from the soil b

g the rook of the plan
1S Pesisted bg some for’ws,

but- the resn'sh'n(c] forees are more

m . elaye | i \ ' :
33523 sotls Hhan in sandd $ols. Thue water cannot be eamlg,

e xtracted by the voots of plants ' elaaey solls

amMount of water |k

BIH\OUﬁL’\ ’a'f'gﬁ
he |d ’021 thege <ofls . On the other hand,
Ralahw\d less amount of water 1 held by sandy aile, but water

¢am bo '6851'\3 2xtraeted from e soils BH the voots of 4, plants,

Thus "an dey) sof | for ter :'8a-h‘or) 15 that whith has

s pore spaces
3 Imogt- €qually divided  between capr'fla'r'g

and non-can”QmH poreg.,
Sueh a soil hag enwﬁh small poreg 4 provide adgqua—rg_ water

h""“‘”g capaelty and  also Qm”ﬁ‘" ]‘ar"ae poves fo permit
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a:lequa%e Anamage and aerahor\ , 3 eary extraehon of water

: by Jrfmz Y’oo{—s s F ﬁm plants.

The loams are Hherefore (deal sofl s a8 they poscess "300‘1 water
holah'r\?r capuﬁ‘j » have: good JPal‘ﬂaﬁ@ and aerafion, and allow
e xtraechon of watkew % the vooks of the plants with out Mmueh
resictan ee .

018, R01F 26157, 201y, 200 3
H Clagsi fy cahor\ o]C coll water:

The water added +p a so0il magg dum'na |'rm2(=,ah'cm or other wise.

i held in the pores “JC cotl whith s fermed a5 %ol water’ or

|
I.
! ‘sof| molsture’.

\ A i tuc forms, on the basg
The soi| water may exich 1 the sail in varo ¢ forms,

o-f which 1+ m'a.(fj be clacsified i'n the ﬁnowina Haren ca-‘feaon‘e;:

© Giravidational Water @ Capillary Water ) Haaroswpl'c Wafey. l

| V) Giravitahonal Water: T Vs that water which 15 net held by 1
the soil  but draing out fweelbt undey the I'Y?fluene( ojt @-rav1'4—a.

(19 captllwy water 'ﬂq_g water eontent he’ramgcl in the soll U ter
-’rM cdram%aﬁbn:vl water has draned oFf from il 15 knoum

as caplllary water, which & held n the soil by surfaee
tension 3¢ 3 eontnucug £'lm around the 5-071'\ partytles and 'n Hie

ea:p!'H_Md pores beﬁu%cn the soil parhitles -
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W

) H@qr‘osmpl'c Watey ;

wWhieh

S'nd !.5 he(d Aaf a Vepa _H'_”n
due to adhe;lon

molecules.

[

Gravitahona|
Water

|

T

SOﬂ wa\ier

The blaar'ogcopw_ wateyr IS that Wahf’
1S absor bed % the parhiles of dry soil from the a—l"mospheve

Film  on the surfaco of the sofl partitles
or 3‘H’f‘athcm be‘h)de_efn S'l.lfQCQ PRY‘-}‘]\C'ES‘ and waf(r

subgectto

drainage
qQ r-aw'ia

[

Gapy llarg
Watep

(A vaiable
wahir)

= e e ]

—— e - -

sol] water
readyl

wndevr

Fleld (apaq‘ha

Avalablt to plints

1\

Hhg qr oo

A .
» A . .
PR I T S
. el e e
.
»
'
r " f

Water

L

- - e = m,

- - . - -

(Unavarable
wa-H_r)

in Fl'taur'e

. pe WManent

w\lhna point

soll water Content —
| ]

—— ]

<o1| men's ture content
without planis

T'me —»

Fl‘aure. Clagifitahion of soil

The water confent of- the soil c'orr*esPond\‘na Ho point By or By

3
is fermed as '.‘FICH capacl-i-z Whith consHtute the lower [tmit of the
caray|+ahonal water -

The waker content " the soil corrupondma to point ¢ ¥ termd
ajs pefr‘manenf Nl”‘lnﬁ QQPacﬂa Whl(l‘\ COnSTh-I-uT(_; the [ower h'mi+ O'P

the cap\llzwﬂ water.
Below the Pumaneni—wflﬁnﬂ pont, the | con’ains only hyqroscopre waker.
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H Soil Moisture Constants:

Certain <Soil moisture contents are of particulap s\'gm"JL'r“‘”"e 11

T’C\a'hﬁo"nsh\'P between soil moicture and Plan-{'s . These <oil moisture

eontents ape of‘}en called soil moisture eonstants.

Some are deseribed below:

1. Saturaton Qapacfﬁ: Saturation CaPacH\a is defined as the total
water content of a gofl when all the pores of the soil are fi Vled

With wakyr . This (s alsp known s the maximum water "70'4*"18
&apae\'{—a of the il At saturation ¢apa¢|'+ﬁ, Sol| morsture fension
(s almost equal 4o zeroas it & equal 4o the surfaco fension 2t

free water surfaee.

20)3 , 201)
2-Freld Qapacﬁ'lé v Fred &apacf‘l}j

\s daf{ned at  the max |'mum amount

of moisture which ean be held by 3 seil against qravity - ThES
|‘mmzd4‘a’rel3 after the aravr'{ah‘ona} water ha dratned off from 3
saturated 5o/l , the meisture content held ba the soil 15 the fl'e"l

capa cH—U .

The f\'ﬂd QSP?CI‘W I's US’UB”aL QXPTfHQd U the MCIHH" 0](_ e
max(mum amount of moisture held b4 the i) againgt gravity
per un't welght of the dry soil and & given as percontage.

Pl capaaity = it of minan meibie content in th sl e
¢! o Weig of the dried soil sample

X (00

The sofl morsture tension of field capacity varres from soil o soil

: bqu |‘f‘ 1 normal\‘j 'DC‘fwt.en L

+o & atmospheres.
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‘*_How‘ the ﬁ'eH capacity can ke determined t

‘_,""ﬂ?» ﬁ‘eld';capacﬁ'a of 3 gl may be - determined as Indicated below;
I The il inogfbu fs  wetdey - to saturahon eapacity

O N W pwed T s drar'n ]QQ\H under the achon of 8“‘“% for
Hwo or e, daHS

2% A samP\e of e draied molst soil is +akKen and wzlaheé'

4.'”\4 Sﬁmp\e Df He coil s then deied t™n 2an oven at 105°C .

'5‘ 'The ovm dmed s'umple s Haen welaheé

sample
6 The d!f—fe'r’enoa i the. wetght of the motst and the dried p

A axtmun)
O{"H\rz soll 15 defermined whith glves He wmahy of' +Hhe

'molsi—uve content held bbi the seil SamP\C

3. Mo{s«t‘ure Equivalent: Molsture equivalent (s defined 23 the

per eentage of moiRture - vetaimed M an n'nl'h'allax saturated sample
of soil 10 mm thick after lael"na ‘subgected 4o a o,en-hm'fugaj forea
OJC looo Hmeg 3?8&1'@ for . a period. of 30 minufes. £ may vary
Jrom  3bout 5¥, for coarse sandy oils fo move dhan 507 for
heavy fl’r\& textured soils-

The mofcture equivalent of a sorl  can be quickly determined

and 15 used as an approximatt measuve of field capaerty.

For ;anchd soils the quld egPauf-a exerpds Hae mmerure equ:valent-

For c?@c\je} smls ﬁf\m fﬂe Id caPa¢|+g 15 generana [ower Jrha»q the

m015+urg qu \/alen-f—=
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309, 3008, 2007 |
enmangy Wilbags ~ The permanent - wH‘h'ﬂa point 15 defined

3 the amount 07C Moktung  eontent present in a soi| when the
plants  become permanently wilted- A plant is  eomsidered fo
be pefrmanenf\a wilfed when [+ does not Tcga/)'n 'bf’(‘]fii'm even
aftor being  placed m a3 saturafed atmogphere, but i+ may however
Y'eﬁa\‘n hrﬁfdfi'w 1f water (& added 4o the <.

Permanent wflh’ng points  differ wl\&?\a for different soils. The
value of peymanent wilh”nﬂ may be & low a5 2% for fl'ﬁ'fﬂ” Saﬂdat
soils and it mMay be (nfﬁh as 30% for Heavoul claa soils -

5. Ultimate Wilthg:

F When  ultimate wilhng occurs e plents
: d f
are Comple‘}‘ela wilted ,

that & the  plant dre away and they Can
not recover from w\'lh'n? even after e add [Horn o]"— water .
Whe ™ |- ! - |
When U [hmate w‘lJnfta s expresced as pereentage , i+ 1% ter med
= hg%T’OSCopl"c co-z%zp‘gn«}-. The
. about: 6717,

lﬂ(ﬁ?‘oscop]& co-efficent €
e)’: permanent: LofH—fnﬁ P”‘”Cﬂﬂhgc'

At Ul‘H”\a‘f@'w'\lhh} POINt, Hhe sofl mokture fengion may
.b& ag ka‘ah YRR aerogPl'\e'reg.

6: Avajable Morsture

: . The  difference - molsture content of
the soil between Hhe ‘)c‘lheld . : .
\ pacity and the permanent wllﬁ.r&c]
1S termed a5 the aVa|'gb\Q_ MOI\S:‘I'UY‘ ) .
¢- It & stored

in the soll ' Huy fdrrh of- 'c-ap.n'lhry water ﬁy beithg used SUbS"—qUQn'HHr
by the plants. it o

' pofﬂ‘?‘ |
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007 , 2008, 200 '
¥ _Readl‘IH Avaiable Honkh@: It 5 Hee Porh“cm of- ThLay‘bt
‘ 4 able,
- Most 2aglly  oxtvacted ba' plant roots. O”'(‘f
about 759, of the avaable Mol'Sture

mols fure whi'eh 1";

15 Pead1'|<d avalable, beeaugp
e sol| molsture wum’rwnf near Hae Per manent wflh'ha point can
(ot be eanlg extracted ba the plant roots and henee i s not

read\‘ly avarable for Hag plant use .

#‘EX'\”MC'HOG ?aﬁern of <ol Moisture v oot 2Zone by plant Roets:

The moisture extraction pattern shows e velahve amount of-
molsture  extraeted by plant rooty from diffement depthe 1'n
tha voot- 2ome-

| Extrachion oL gl Moisture,

N\ DN \W
407,

NG

o~

Effechve rost ; TSI
! 07, -
2one depth; D [— ; lﬂ‘ﬁ:/‘
W) | 7 =
(o7 71\%

‘?‘tn‘a- Extractidn pattern of  molsture From ¢ ol by plant- v oots.

__h‘\U

A\v

I\

%

This figure shows the moisture. extraehon pattern of most of
the cvop plants 3row1’n3  deep um'form sotls wi'Hh adequate
Su-pply "JLSO"’ moisture -

The larger extraction of mosture from the upper hyerg is due +o

the fact that- fm a un,‘form sol'| ﬂe'n(’ralla greater root deve lopement
Fakes place Vn the upper lagers of the soil then else where.
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ot )y e - S TR .

Q018 ) Q0157 201y
H Difference ' avarable motkture, content betwern

a JﬂnJg

toam and 2 sTHy 103M $0'( eoith noat sketch :

aven dvy
una varable
(2
U imate wl‘lh}_u‘r Y plamits
wi'lihg Av amab\e for
range ‘/31- Hﬁ |oam swr p1val
 pormanent il hh
Avarable
for
plant q rowth
fed  _— ‘ — S B L
copaety ‘\ 3 I ted
\ \ ameunt
|‘ - ks avatable
' \ S| Y I j »
Saturehen—— | i — T 0 —>
0 le 20 3o 9o 50

A valable molsture content (¢.) —

Q.50i| maisture defresencys

HH 9'rosrop|°L
water

(@p;" fswy
watfer

Gravi fahmal
wefer

Soil Molturg deficiency or fikld
Morsture dzﬂu'enbd s the water requu're_cl o bm\qﬁ Hhe soil
moistune  confent” of the soll fo 1 field capacl'fye

4 Depth of watder stored in Reot zone 3nd Avarable to plants:

Let, d= depth of voot zone
T YA"‘ Ara uni'F we;('cfh-f Orf’ fol'I

Y o= Wt weight of water
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consider  umt srea of sof|, +he wetghi‘ of soil of unit area-1s
equal o (Yd X 1 ¥ c[)

Than, Fi'eld Capau”ra )

NP 0{ water retained 1™ unit area
wte of soil of um't 3rea

FQ =

Wtr 0f water refamned in unit area

C‘f& X 11X d)

4o Wi of water retained 'n umt area = Fe ¥ d
".:> Yw X )X JQ,P‘H#\ O—F wafe,ﬂ 5"’0‘"@4(1.” JQPH/' J,) - FC.KJ'A
_ Fe -% 1 d
2 dzPHr\ o][ water stoced Qn depth J)-; T
| ' - by = xdxF
- g Depth of water held by sor} at Field Capatlhat = e d 2 e

" Simylarly,

. i ag g 4 x P
s Depth of water held &y ooil at permanent Lullhn(c}pom’l'—- - X

#HDepth  of avalable water (dw) = l;‘is—x(lx [FC —pow |
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Quoalily of Irrigaton Water

H- Vavious Types of impurti'ec, which mate the water UnH't for
Irmg ation :

Theeo impurtes ave classifred as:

(D Sediment toncentrahon ™ water:

O Tota| concentrahon of— soluble. saltt 1 water:
G Propavtion of sodtum  1v1s Yo o ther cations

) econcentrati'on of potenhilly foxic elements 1'n water

(V) ‘Bl'ca'r’bona‘]—g concentnaghon @ related to Hhe cOﬂcen’h“aﬁ-Oﬂ

o - ,
F  caletum plus mag nesium.
™) Bactewral contamimabon.

Ef—,ﬁec%' o:F ‘H\éSQ 'I‘MPUI"I"HESez

@ Sediment Concentrations The :zf(-‘ed— of ediment present iy
the. I'Pm'z:{&'hbn water dependsupon the type of 1"Pfrgafed land .
When fime sediment from water 15 depoetted on snnAZ gonls.
the fer»Hll‘{ﬂZL s (mproved - On the other hand ; 'f the qdiment-

has been derived drom the 2vo ded reag

i+ maa Teduco the
‘JCQN"HW"} oy decreage the goil P{szab(h'+2w
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06 TR
(2) Total eoneantrshon of :solub\e saltss Salks  of calcfum,

"MaPnesium, odlum and potassium , present tn the Irrigaton

Ratey }naﬁ pr ove l'ng'um'ous to plants. When Pmszfn{* "M
exeessve quanﬁ’h'zs, ‘H\za veduce, Hwe o¢mothic qehivihies OJa
the plants and may prevent adequate aerahon , 53“5""‘3‘
mJjurious fo plant growth. The inguriows effecks of saH¢

oNn the, plant 3wowﬂq JaFgm{ upon He  concentrafion of s3lts
lef ' the soi'l:

At the bzat”nnf'ng of l'lf’r’"gﬁﬁ'o‘fl | .
o evidendt=, but with the passge of hme.,
fonease, o 2 harmful,

fon by £vaporahi

st um destrable water,

no harm may b
He <alt oncentration fn the soll may
levely a He cofl soluthon gﬂﬁ ton centra

The a3 h'm"}Z eoncentration Of— H\Q:jof[ soluhon CC;) af ter
. | it
wnsumph've water ( Cu) hay been extracted :fr'om the sorl,

IS g [ven ba ,
& = ca  where,
L8~ (¢u- e,ﬂ:)] 6= The quantity of water applied
The sal¥ con eentrahim 1 generally Poge = 52 ful ramnfall '
cxprescd Ly Crrh 2y et
milhan) - ar oy rng/l. & o = concentration of el B

;’rmjaﬁ"m W

00 ppm — hermful for ,
s > e some p lantz ce.= Total calt=appled fo the <0
Wity & amouwnt of frrigafion

il

Al crops . waten

Scanned by CamScanner



The salt concentrahion % 3e'nzraﬂ,ﬁ me asured bﬂ J»eJre/rmfm‘nJ

the. elechri'cs]

Cond/uch'vr’i% of water. They are divectly propor-

tina| fo each oHwur. Floctrial concLuch'Vf'fZ ot expressed 3¢ 4

micro mhos pew cemHmeter.
+# Classificahon o..f— I*r’rl'gah'on Water based on Conu'qt_h'w'y

Electr taf

Use 1n Ir mg ahon

Can be uced for ,'Y,m‘ﬂgh}m for almost 2l crops

wd for a|most all kinds of sorls. \/erg ]r'g ht
;qh‘m'-{»a vy dewebp , which may Pequi ve sll'gH—

leaclm'na.

Can be uged I'f a modeyate, amount of feachl'ng/
oceurs. Normal salt- folergnt plants can be
qrown  without much sah'nHV cortro] .

can nop be wed on sovls Wit recpr'ete d
dramage . Spear'al precauhioms and measures
are undertsien for sah’nl'ﬁd ontro] and hizh
salt Aolevant plants can be grown.

TVEQ ‘OfWﬂer c:gﬁ“;f),":‘#
Low §Ql|‘m.{3 160-29%D
W atep e wmiero-
( i) mhoS/e_'m
Salim ™mMi'cro -
water (Cz:) mhﬂ/Lm
thg b 50 102250
SQ h’m""‘j ™Mitro -
wg.f-elr (Cz') W\hﬁ/cm
V"—’J ""27"‘7 Move thay
994|'n|'+-j 229D mitps-
, Water ( QD mhos / em

Genevally ot switable for frr1gation

CB) Pr‘olpor‘-h;)n q’f sodium fons 4o dther cahions:

Most of—the ¢oflg

cntaln  (alclum and magna.;:'um

1'ons and  ¢mall c[u'anh'ﬁfes of

Sodium (ong, The pxmcyn'fﬂd‘i of the Sedium rong ik generally
less than 7. of the fotal exchangeable capyoms. 1f Hirk
ferceﬂﬂﬂe tneveages o shout (0% or mope, the 3997egation
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of sorls gains breats downs The soil becomeg less  pepmeable

wd
<2018 ) 0|6

of- poover -H|H.

The propovtion of sedium 107s present I'n the, solls , 15
5'emzmallz ™me alured be g fac%ﬂr called _S‘od,‘um*ﬁ.bsorphbn
Rato (spr@ and Pepresents Hie  odium hazards ojﬁ water «

caR 1y defimed as:

CAR =

U—W\Lre ) Hu_

con eentra -hsn of the Tong

Na™

‘\[ o S Mgt
2

5 2 xpYess dIn

eqm'vale/ni' por million (epm).

© R01€

ZFM:

(e -

#- Clags)fyla hon of- Irm?a-hoﬂ water based on SAR

__the oncentration of salt m ppm or mf?/fl_
1t com ba'nl'ng wef?ilnf‘

)

Atomi e wu‘gh‘f’
Valence

-—

[*

Type of Water SAR Value_ Use n fr'r'ryaf‘lan

(Low Codiu —10 ¢an be used for lm‘lga-han 6n almast all co'le

water (51) and for almdst= all crops exeept those which ame
hlgMy senc hve o Sodium. ‘

Medyum Sodjun 1019 ﬁfpﬂ’qab& hazardows 1N fine textured sovls, whith

water (IL') Vw?y Y‘equ“‘& %’FWM’ but n::ag be uced om coar’lspz~
_],Px_fuy,ed av 07’73”16 LO,(S U_”H\ 3004 Peff"ﬂ\eﬂbl ’éf-

h Sodium [¢—2L | May prove harmfu| on almost afl Hhe sofls and do

}M@W(fﬁ v2quire good Jramaae fwyﬁ ’ggehlnj g'#PSUM addition

PRAT Ry T efe. for proper (rmgahon.

(Very Wigh | o ., 9/ _

S:J:um 'ia*w above 24 (nmera ly not sw'table  for H”rfgah'on.
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@) con centration of- potentrally tox1¢ elewments: 4

f’afr’gel Num bey
of elements sucly as boron , selenjum £ie. may be toxi'c +o plars.

Traces of are essential o plant growth | but {4 concentrshions
3kove 0.3 ppm may prove oxit 1o eerdam plants. The onen-
‘h"?‘hOﬂ above 6.5 | Janﬂcpous to nuty, c'nLer fruﬂ'h 3/’)4
delve)oys frurts. Cottons  coreals a/nJ cordain truek cvops e

mod"-'f’a”l’ela o lerant o bor*oﬂ whle. Dates, Brets, ASPS’*PZ W

etes gre quite tolerant, Eyen Pr moct -}nlfmﬂﬂ‘}" CW’PS ) The

| bO'PO'r] won Ci’f)‘}‘h@“h()f\ ghouu_nof GXCQQC‘ 4 FP‘YY\- Bovon s

8”‘”‘8”3 present in various seaps. The waste water CO’f‘*a"”l‘nJ

$03p efe.  should , therdfove , be used wi'th qreat care in Ivrrigahon.
Seli'nlum , prven

M low ceantraton & Joxie gnd mMust be
aAvorded.

() Btiarbonate ewncentrahion 3 related Fo  concentration Of;w. ‘

caldum glus magnesiums Hl‘gh concentration of Bilear bonate
16ns mgﬁ result in pwau'?,'«fgrhbn of alcium and mgﬁmsmm
bl carbenates from the sorl-soluton | 'ﬁncweas(ng e pelati v

propor t1on of sodium fons and caus{'na sodium hazards.

(@) Bacteris| Concontratiyn: Qacﬁemal eoNtammahon "lc “ﬂmgahm

water i< ﬂo-l— 2 senops P'roblczm unlese the crops 1rmga“fe<1 witty

hqghlﬁ coﬂ‘f’ammﬂeel water are. dir‘zcﬂa 28ten , Without” bem%

cooked . Cagh erops like cotton, nursery stock ete. whieh are prowsstd

qﬂer hawvesﬁng can , therdore , Use confaminated waste waer, w:%o::oz?'fi
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 H Stendard for Irrigahion water: clasy Test

| On the basls oF gul'ffabfh'fg of— water for |'r'mgah'on9 1t ma(-lf

be clagsified 'n Threr caJreaom'fs as clas T, class T, clage Of -

The standard fbr' eath of +he ‘three clagses of frm‘gaﬁ‘cm

wWatey gye gfvm In  the fv”oual‘ﬂﬁ Table:

\I Class E,ed;r"ca' e b CM?NH“ Sulphates i Kemar Ky
l{ of Concluch'vfg Prssolved | spditim . e '
1| ater ’fn porcentage | poreentsge | F P it ppm
| mitro~ (TPP) in (ESP) P
ynhos /€ ppm
E)(cg”l/ﬂ‘f’ 4o
T p—10066 | O—F00 | 6~ €0 0142 | 0-1172-| o0-0'%F 501 fr Irmja'hbn
Glood to M 7'urious.
g1 |1000-3000 | 700-2000| G0-F5 | 193-355 | 192-450| 0:5-2:0 | quitasle only Wit
per meable spils and
moderate. {eachfng.
tarmful o move
J sensihve Crops:
| 417 - | aver 3000 [ 0V Ap0o; over 75 | over 255 over 189 over 3:0 ‘;‘:f;n{:;ﬂ.

'ﬂ:T%PI'C.al Analysis of-  Trrigahion watey s
e v

(/_19 Electrical  Con dut‘h'vf}xj shou \d be. Krnouwm.

) concentration of ions

e <valu aﬁd-r

e " ' | o1 (604
(3) The conshituentsff cations (ea™, Ma*™, Na, ¢t and Anarons (5047

‘c,ej H og NOg,') ave ex1sded:

in ppm nd tones pEr acre- feet should
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@) Per’cmfaﬁz of sodfum chould be Ynoan.
(5) Concentration of Boron, should be Enpwn.

Then , e l'rw'gah'on water  can be elasiffred.

# classi'fr'eat '
3551 f1'c ahion of oollc based 0N spluble cq
exchanaeabtj, goA,fqm COV\'ITQV)'{_:
il iy be claseified a5 follows on the batts of fhoy

H concentration nd

Soluble sal4 con contration and exthangeably contente
Ob_ Saline. sof| or white Alpaly

(;b 4“{3(1' 30‘1'1 ( Non- saline soi]) er Black Al¥ali

(""") Saline — AlKali <oll.

;gol'z} 2007, 2015, 2014 , 20
Saline Soll Saline- soils ape Hhe soils which contan Aguple

32l h suah czu@ﬂ*ﬁ'h'es Hhat 11«\4% :'nhfrfere o 1HA -H,\ga-row‘\‘h

of Mot OT* the P)—m%—g. The eleetprcal (_oﬂclb,tc.h'vf'fgr of the
- saturahion extract oJC saline sotls (¢ 8Peg+{p Hran 4 mill-

Mhes  per contimeter (2t-25°¢) and the exchangeable sodium
pereentage 15 less than 157 The pH of the saturated- i

paste of o salime cof 1% usually less than e.57

These solls are also termed & white alkal) . The salime So'ls
can b peclarmed qu Leachl‘n(a.

S3line- Algall - sells: These ape the soile for which the
electr)ca| conducthvity of saturahon €xfract 3 gredter than
4 mill'mhss per conh'meter (o 25°¢) and Hu exglr\a/ng,eobu;
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s6 d'um Pemcan-{ag& 15 3«,?91‘0«' than 197 TThe FH of he
caturated soll paste of saline-alketl <oi] 15 generally 2bout -

8"5-.

Thest, Solls ¢an alse be veclaimed b(j }fncfm'ng.

.‘QOIQ/ ‘?011_7_./‘&0”«} qo,l’ r,?f)” ' ‘ l
AMKall so'lst These are dhe solls  for whith  the eleetrica

eonduc-hw%z( of safuvation extract 15 legs than 4 mi Il1 FNas
per centimeter (at25°C) and the ﬂxchm’\gea/bu sodium  pred -

T’ﬂg@ s gW’”(’f’ than 1S The pH of The 5nmm{ﬂdsorl;9357‘€-

of an a)kal) soll T3 genemug befween &5 and 10

Thare soils ore aleo devwed a7 ! bleck alkali? soil- The aiFal

soll can be veclatmed b(/ wducmz the exchangeabll, sodt wM
p,e/rcgrn-fﬂﬁg and Y‘{’ma\/Iﬂg sothum calfs.

R84
:FF Leachmﬂ Re_quw‘e m«?n‘f’

1+ v the amount of water whith must b«
root gone Of‘ fhe fl?ﬂ‘f‘ to Keep favourable saH— !aai'arnc,q condrtion.

H has been prmulated by the  slaff of U-S. Lab

Leaching Requiire mevtt 6 defined a5 e frachion of;'rmgaﬁén
water that must be [eached Through the root zone tfo feep the
calin’ty of il below the specrﬁ'c‘ it or o contro| il
calinffy ot ny specifie Went. S (s given big ~

3‘——— —p | Ee where ,  Eed T—.‘lEc,e o and

Di Eed

I(ached -Hwougln the

LR= D4 $D|"fcu

‘H{re’“ Dy = I’EP‘H’:\ of Dvafnaﬁe water

Scanned by CamScanner



i & Dy = DIPJ\"'\ 051 Iy»p"agh'on water

Eep = Electrical (on duch \/I"’"‘?, f—‘f Iv”wga‘hbn water
Beq = Electrical Condueh'vity of dramage water.
- Eee = Epetneal  on Auah‘v\'w of sa Jurahon extrach of sotl

Cy = congwmpﬁ've use

H Buality of Ivrigahon Water:
¥ i J

\ ' beitngs 1N
dust 3s every water 15 not sultable for human d

the same wad ,evc-r'j water 15 ot culfable  for p1mr)1~1'7(&.

e g e . ' v : us "’D ‘9’7)*' T’Ob)‘-bl
W Qter Conﬁ{m'ng fm pur hes, whith ave [NJuro P il

T \ i for
g not SQh';fgc-}-orz for ff’rpgahon and s called e ungghg—fac 4

water .
water '
The quaAH’g of sultable "rrig ationa s very much M flueneed

by the. emsttuents of the soil which s 4o bz v rigated
A parfieulav water may e harm ful for ;W,'Zgh‘oh on a parhoufer
sol'l b‘*?’" fhe $ame. wafer W‘?H be, folerab\e ap ewen 'LLSQ:f‘U" {0\,»

IZY’T‘lﬁa_-h‘on oy some othar sotl.
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Water Réc_;uiﬁemnfs of Crops

673,55 Tesf
H Funehin of Trrigaton Water:

The funehon of soil mojsture in PlarHr aroutrH’\ are very fmFoHanJr.
FO)iowl'na are the main :fuﬂch'omo-f 1'rr'|'33h'on water :

1 Tm'gger)s ach'vity n 3 shield, setting 3 chan of bro chemeal

neachons.

. . Y
2+ Dissolves mineral nutpients for thar eise from the <o |

the plant.

2 P"’f’mﬁﬁsi chemital achim with m the plant for 1
arowth.

4, Promotes and guFPor‘-}g e D'fe of be'neﬁ'(.,-‘gl %Bﬁf€r1*3
for the plant grovih

g chu{weg for -fzmpewa{‘um eon tro| of sorl

6 Min)mi e the ijte,d' Of ;f‘rog%,

s also

CF AY end o':f te Irfe Q,Hde, ‘ff P(G'ﬂ“‘, w ater
a cnsh'tuent oJC product which may be seed, stem,leaf, flower

ov frut .
e, I+ reduees the hazard of soll prpimg -

9. 4 §0f+€hs the. 'H”aﬁ{ pans.,
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n 2 o CPOP Pevri'od: : :
Crop period 1 def\'nfd A the Hfotal hme  4hat elapses between |

the_ Sow;‘na of— He erop and hd ")arvegﬁ'nﬂ, Thus crop p?m'oJ

represents the total Hwme durl‘nﬂ whith the CY.OP-Pemm‘Y)S m
the :Held-

3 Base period 't
Base period 1 defined ag the dotal hime betwpen +he firsh
wa‘lwl‘ng dome  for the preparahion of the land for sowing of
3 erop and the |auf waﬁ;r.’nﬂ done before - lnarve;ﬁ'ng.

<017 , 0157, 201y, 2012
# Duty of Waten:

Du;"g of water ¢ the velation between the ares of land ippiaak& |

and the quan'h'-hj of water r’gqufmd ‘o be suFlol('eA for arowl‘ng

| QPOP-

T+ s "&éﬂany defined as the area of |and in hactares which ean
be. iw:]'géﬁtd {or gmmfnﬂ any erop if one eumee (1m3/5) of-
water s supplled ontinususly o the [and for +he entire base
period of the cvop. Sinwe each erop hae different water
requivement , the d.uhd of water varies wifh erop - Further
duty of water is <aid o be lﬂl'ghv ar low '&C(Ot‘c\fnﬂ +o the ér’ea

of the land l‘f’m?aafzcl per cumee of water js large or smal| -
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~FDeldar - ' .
The ad-a o{l water may be Mpf’esiad in termg oF the dzp’rk o-{-‘-

water whith & termed as delta and B defined below

Delda 15 defined 32 the total depth of water over e t‘m’l'?aaizd
land oo d 4 eyop grown o i+ dur! Hie entive base
and requived by op 9P 9 o

period of the erop. T s devoted by 2 gymbel < .

tn other words defta may be defined a¢ the -otal water
requl'mcl .bx{f a erop 3‘07’ 1tz 8row+’r\ ' heetape —meter per he etare

area of |and over which he crop s <arow|'n<a-

rainfalls

4 How can fhe duly 0f water be expressed based on
in 3u\emal The dwf\d of- water (s m(PrpggggA 4o inelude Of\la the

water amall’ed -Hnr'ouﬂln 1’rrl'aaﬁbf\v How ever, \’5— clum’ng Hhe bage
djc a erop, there S ban'ﬂfall Haen the quam—ﬂa of water

Supp]\'zci ‘Hnmw(ajk Nm%a,h‘(m s correg})ondy'ﬂg\%
be exPusseJ

?zm'oa
required to be

reduced- Thug (N s case. The iquxj of water ™3y

QJ"'H/\QT' Of "‘UJO wgdS:
(b duhd of water
Gb duty of water exelugive of- ran |

Paltnfall Yefwg Lo Haat qusnﬁer 7

avarable for the use of cvop:

lnclugive of ram -

The ‘E’E‘FQC-HVQ‘ or Q.CQ:FL\

water whith ye Q(’.’i’uallg
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: 2010 A
} :H"' Rd'ﬁ""*\ bd‘“{fU’l d‘ﬂ}f O‘JC water Cl"fl heetape s per cumec.) and Ildfa'.x‘«‘

?

Let, b= The d\d—a of water (in hectare /cumec)
4= Delta or dotal depth of water supplied (in meterc)
B = Base period of the ceop* (in days)

C;) If we! fage a ﬁ'elcl of arza D heetares , water §upp\l'ed to
The H‘?H- GOY’T’wpmda'ng to Hhe water depth 4 metere wil be
= 4 XD he('.‘i'ar'e-me,fer(

— axbd X107 cubte- metere. RRTRI {);

W Again for the same field of b heetars, ont eumee of water
1S T’Zﬂtuff’cd +o jﬁlow dwm'ng the errhre ba_;g"P'gm‘o-A v Hen e

\ \ 3 ~Ar rrtr
wsker supplied 4o this freld = ()x(Ex24xe0x¢0) M &

Qqush'ng aquah'ons O ad &, we 80,1"

Dxdx lof = pxaqxeoxco | ‘

B
_ BXqxeoxco0 — €:L4 — meters. ‘
> 4= 4 D .
bxlo

Note: 1 heetare = 107 9 mel

—

oy = 8064 hectaresmeters
1 cumec-day 3

n FPS system, = 1"98% _%__ aeves Jeusee

Cgi_'\/‘_“_.f)
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2015
H Factors affecting  Puty of Water:
u v

The du+a of water mam.a depends on the follow\'nca factorse

@ Method of I'Y'Y’l'aah'on.

(®) Method of  cultivahon.

® Method of assessment of irrigation water rate.
(D' elimahl  condiHon of the area.

(5) €ana Coﬂdl‘ﬁ'ons,l

(€) Buality of Irrigation water.

@ system of Terigation.

(&) Time of .Tfmz‘jah'on and Fffquencéf of eultivahon.
® SKill of culhvator.

(19 Bage period of crop.

(1D Type of evop.

’ 1 o ‘erigated fleld-
1) Type of <o ¥nd subsoil of the treig

hich canal passes-
ULD Type of. sof and subbsol] of the area ‘Hﬂrouﬂ\'\ MATA - b

L\‘D 'T'époavoplqb; 07£ l.Bnd.

2, 201, 2013
3 Methods of Improving Duty of water:
.'ﬂ\g'dxﬂ—\&‘ oF watey ma; be |'mprovpcl bH- countey aChha all the
faetors whitch 4end 4o lewer +the du-fy of water. Fo\leu!\'na measures
chould be taken 4o (mprove the olu-l'td of wateys
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.

{ @) The land  should be properh& Plouahﬂd fo. Hie Y‘QC]UU‘MCI depih

nd levelled  be fore gowmg the erop.

@ e land should be culdvated f"fqumeH’

@ Suitable method $ o]a ff’f’l'za-{-,'oﬂ <hould be uéed -
|
i #) The canalg should le ned-
|

(8 The eana) chould be elose o the land  to be I'rm'gaheci by it

i
i ® Volumetric ascecment of I:r‘r"-:g?'h‘oﬂ water Should be made.
@ Giood quall'{y of water <hould bLe uSed J%f' l'fm"aa-h'on.

. (&) The votaHon of crops wmust be PTaeHsed-

)  The all'ﬁnwnf- of the camal effher in sandy soil or in
‘i fissured rock should be avolded.

9 The c¢anal should be marntained pvopevly so that locs of

. water, 1; mnnm:sed

i() The cultivetor mest be framed 4o Ue
|

1'
lY’b"I‘a ahon water 1
‘eFTC' CIM')HH and (’conovmca/llbt |

| Qz) The land chould be hecl!‘sﬁ'i(»whacf 'ﬁ? the férmews - 50 that
'Hr\ea ﬂzi— onIg Y much U -}hea AN cafaa ble o-F manaﬁma '+

(?) TT\L canal nd mmwﬁaﬁve, ;+3H ghau\(\ be ef—ﬁq‘enh responnblb
wmd honest -

(lt) Meagurgs chould be faken do 1Merease water Inolcimg Qagauw
o-F'HuL sofl
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+ Commanded Areas:
The commanded area IS J.e-ﬁ'ﬂ{J U the area phich ean be

ﬁ’m'ga'feJ (ar cemmandcé) (gat a caﬂal casftm- The command

areas may Le eheified 35 follows:

1. Girpgs Cemmanddhrea (6:C-A) 2 The gros Qommahdgd aread
5 de fimed a¢ the tot+a| ares Which can be l'Y"f'l'ga'i‘(J "d

" eanal sgstem on the ]o‘r'ggumph"an that ulh'mated qqan'i*l"l'y O%

water (s avarable .

2. Qulturable ¢ommanded Area(C:c-A): The eulfurable cemmanded

. M \
ares 15 that porhon of- gross tommanded area wWhi'ch 1 cuHurable
A

oy c}.tlh'Vablg. Thus, culdurable commanded area ‘YV!a(y be obtained

by —
H c.e-A= G:c-ﬂ—unwlhrablc aneq.

The eulfurable commanded area may be cubdivided Im o two

cahgorm ‘

) Culturable culhvafecl srear It 15 that porton of the culturable

commanded area which i's Eld‘uadly, culhvgted clwm'r\a a Crop ¢eason.

0D tuldurable uneultivated area; T+ 1% that portion of 4he culturable

commanded area ohith s nat eukdvated dumna 3, Crop .se3s0m-

" Inﬂng,ﬂ% of Irrigation:
The I‘Y)RHSI'W O']C fPTI%ﬁﬁbn s c{e-j:\‘necl

of the aulturable commanded are a

U the perczn«}aae
Proposed {3 be irngate.

each Crop Seagon 1:
2Xpresced a¢ a PGYCU"fag&OF +he culJrurablc commancLeA area wneh
represents o mtens'ty of | rigaton  for e crop . ceason).

ﬂnnuf-l”d us'uall} the. v a (f’!‘lﬁa‘f‘fd dup|
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4t Rabi Seagon ¢ Oetober — March

ﬂ: Kh‘;f’l‘f geasgon : A'PT-"( — 0c+o ber

it Other Terme releted fo water require ments of erops:

20(0 , Qo6

; ‘ oy 0
Paleo [vmgation: f+ Ve defined 3 fhe watering done. pri

the Sowl'n.ﬂ of a evop:

Ker waterina, The firet wﬂi"e-rl'ng affer the Plan-i; have 8Y0Um
! j[:ew centimeters lu‘ah ¢ Enown ar Kor waizm'nal

0o, 0§

Kor Depth: The L’?FH\ O'F'Maf“e'(‘ aPPll'eJ clum'ﬂc? Yor: UJQ‘}{/T"IYI?
s Enown 3s  Kor depth

[Im e d

‘ n 3
ker periad: (he  For waﬁﬂnz must  be done I

peridod which s ¥nsen 3 Kor period -

capadty faedor: The vaho of the mean—suppl*j Al‘s'charrga 07& Q
eanal for a3 Lerfaln duraton o s v ax) vaum d&charge CaFa("g
ts defined as capacﬂy faetor-

Time factor: The rotlo of number of days the camal has actually
yun Aum‘na '&wahrn'na period fo the total numlber of days o f
The wa‘hem‘rg perrad 1s  Enown as Time factor.

oullet :[—ac:ior'.' The duh& at the outlet 15 Je,{\'ngd 3¢ Outlet
‘ gazg{—nr.

‘ Gﬁmac‘da;fﬂ\a otal quantity of water f(ﬂwl‘f\g- for e da&(
-' 'a;}’-ﬂw_ F@f‘é Of— 1 cumec l's Fnown cumec,-daa(
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#E .
+ Consumptive. VR of water Evaporation: (Evapofﬁ’aﬂspl'r@h'on)

consumphve USZ of wafer .ev‘a]’ov‘:ih'mn s defied s the jotaf
qu:m-ﬁ-l-% of water used bj, e ve_ag-}-g-va amwﬁ,\ of 3 g Vven
avea tn transpirahon and buf]&fn% of F\an'l’ hesue , and that
eva porated from the adJacent soil in the area fn any specvfred
Hme .

1t thevefore , Includes the water removed from e soll by
s Hae );Toce ¢¢ In

transpivation and 2vaporahion. Tr’aﬂspn'raﬁ‘cm

whith fhe wader that entferc the plant veofs and
lant H'ssue , finally pasces i o the atmop
paves of the plants, Evaporahon i
+ coil passes mto the

s uged 17
heve. IN the

Jau)'lch'ng p

vaporous form through the

the process M which water fpom the adjaten

aé—mospheve n the vaporous fbrm .
expnsud in hectare-
be geclfied prriods sueh

o Weetare oY,
as$ c]?éS/'m"n'H"S

Con S‘umFH'vQ_ wEe  Ys guien
ngHn of- watey 1n mederg
oY (VOp 8mu\'na $easen »
<09¢
U)HJFCY‘:

H Facturs affechveg  comsumph~ve Us<€ 01C
! a ' ' ‘
3¢ 1ndicated Lelow whvch lnflue'ncl

There are seveval factdrs

the cmsumphive use of water:
(1) Evaporahon from the sofl

@ Temperature. |
(3) wWimd veloerty:

@ Re |ah Ve huml'ch'-l‘g.

) Preciprdatiom -

¢) b3y hime hours.
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@ Intensiby of sunbght,

(&) ¢orl tgpe 3and. {”F°8*9P”‘Z'

@) Type of cop-

() Cropping. pattern -

() Lengfin of qrowing Seasen.:

(D) Stage of the g'rowﬂ\’ a.f Hae F'W"f”.
(13) Amount of folrage of plant:

(14) Nature of leaves of plants.

(5) Methed of Irvigation. |
(9 gualtty of Trv)yation water supplied -

' ' sl | morsture .
Qy ﬂuwh‘% of- reachl? avatable

0% ,017F 20IL o
H Poten hal Evapo—irancplra'hoﬂ:(‘PET)

If— Suffl'u'efnf‘ molsture, Is qlwaﬁs
the needs of the plants fhe vesuitimg 2vapotranspiration
called Poten h'al evapﬁrr'am:});'rab&n’ CPET)

t+ 15 Hu amount of water ‘hvimspf'red ba 3 green crop of

Jvaiable o completely mee
1's

. 2 cg ; .'Y‘S'
about Hhe same color 3¢ Gran graf whi'ch campleﬁlj, cove

i

mound and which ha¢ an '34ethGfe water. - ]
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- -3 'g;}s‘umph've I'Y’m’/jaﬁbn re ?Zul'Y’C ment: (¢IR)

L Syt R e 1+t
t5 s the amount of frr,‘aahkﬂ water 1n erder 10 et

p - ) uth period.
evaporation) needs of the cvop Juruﬁ 13 ﬁl”‘a‘“’ P

' I'tsel
It I?,H\_vrefor’e, Yzaf—fnf'nﬁ buf— the Loﬂ_gurmjpﬁve. -ufe "rf:g
' oy et 4 sorl mols ’

but exelusive of e ffective ppecrpriation store -

' y and o
or ﬁ-rouna' wafer . If ¢tored ol (o1’ tume 3

' wel'te s
e ;jnared ) themn we N B e{FetH‘“‘ r’a"”f"’”

eef:Re tu—Re  wheres R

20\, 2016
H Net Jrrigahon Requiye ment: (W IR)
U

T+ 15 the amount of  jrrigaton water ,
d¢ sut
gva*po"'\ﬂ&héph"ﬁﬁon need of Hwe crop 3 well 4 g)‘Hr\Qr‘.n_ﬁrP s

in ovder 1o mee t+ the

2 laachn'na. Thev e fore ,

1. R G Re T water lest s Pe/rcolaﬁbn ™M ggh‘fylv
N T - Cu—

oTher needy saeh 34 lea(l—u'na.

A0(b | ‘
H Methode of determiming the consumphive use of

The various methods adepted for J@-hzmvm'ﬂlha, the
of water ™ay be. bnoaéla classl’j-g'gd, under The ﬁ)'lfﬁwl)’\g two caftgowu;

water -

(oM SuUm p Hve weo

’@) Divect meagumewuent
@ Uc¢e aff e/mpu'rl'c‘al formulag.

AN ‘;,I e J ‘v -
@ Direchk measure ment of ¢consumph've wie of water:

2. Tank. or Lygimeter methed -
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3 4 F"e I(l EKPerl'mn-’—-aft F’oﬁ' 261L
Tn-?—e?mh'an method -

5. In F[,uu amd out Flo 02 sﬁ‘uéqeg for )a,,.az e 25 . (or water-
balane meﬂ«\oq{)

(8 use of empivi'cal formulae !

1. Modi'fied penman mefhod -
2. Jemsen— Harse method
3~ Haravea ves wmethod

4. Thovrnth walte ™M Hiod -

28 B”aﬂey r-(“m'ddfe nethod
4
¢, Hargpeaves ¢las A pen evaporaion metno

2018 |
# TanK or L;;g,&nefew Methad
cot  Flush wi'th  the ?'rouné [evel
m deep - Laﬁgef tHhe. s12e D7L

[
’

" Tanks are comtamers
,h"-WI*"!? an aneq 07('-

'f‘MK,gY‘caJmm 3 tha resemblInk
The tanks Hlled «i'th  soil of the feld and (Yo
mmsuw‘r\g e quam{{-ly,

i m”™ and 2
4o root davelopmert=

p 1S Erogn
"'m 4. consumptiVe  uce IS determimed by
of water wequired Fo maintain constant meibdune  with Pha
fanp for sa,hs-fu%or} proper 7rau‘mop ta crop s T LHS1NM*’S,
tha boHom s pmv;‘ous . Consumthg we 1% tha dfferene
of wator applied. and - that dralaibg Hhrasgh pervibus

and  collected 1'A = P
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2016
# Field Exper)menta) plott

Tkl's re tho d 12 mpgrel e[ﬂ.p.e/nJa(g'lz Hran the Tamn¥ or Ljﬂ."‘\f‘h’ﬂ’
wmethod. In Hu's me“Hﬂocl, {rrq'j;)h'on water 15 Su?Pll‘ed +o

a way Thaf”
i |d obtatned

Dlected frld experi’mental plote in suelhn
perr colation .

thepe 15 ney trer rcmof’fl nor cf.ua,a
from ' fferent felds are P]O-H(J ﬂga;’n;}— dotal -

safer used;

. 2 s Are
3 bany pr Brm'w'n} at the (on sumphve use » those J1e 1=
splected which appesr fo be profifable.
4 seen From obser vahans that or every Ty pe o f! CYOP
. e UJ?J

papidly with an 1nerease of wale
:FM‘H'\‘?'( IMirease
4 va]C watr

the yileld ¥neveases
o a2 cevtan Pol‘f\'f"; and then decrease wi'th

J-f- water » A+ the bveak  h the cur v , Hae AvouUn

wse d 15 Cmngﬁ:iepecl a  the ConSU\MPHVZ use

=+ f?lvn,ijy ~eridle nethed

and
Elamy,\cm'e{\z (1961) F'fbfcr:acl an em
el 18 lergely weed b ‘rerggation em I'neers . B lane
| gely wsed Yy 1rVIg J eyt Y 4
po'}wﬁ'd evapo "’YWQFJ'Y‘a"hc'WLAfn Ferm

piv’caf velafion

“Cry i

equaton  expresces
of:— '}'EMPerrcvf-um md 497 'h’)'n(. hows . IF )% ?I’Veﬂ by.—_

| Y= mun-’—hl?, (:roP eﬁ%'{t’énf—

1 ¢ Y the secstonal '

Fotw S8 | f= £ (1et+32)
L_OﬂSuMph'V‘e wso. Hem |

Cu = Ki:f'

‘HM‘L, pP= mOﬂﬁ”l)’ Pzn"(zlf)‘f?ae, Of- heuwrs
of brignt sunshine, th e Jeor

t > tem fﬂff’dﬂre_ (*e)
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if evop ~effii'ont also  veries f’”’w,‘ rontih to yomfh,
lu 2 iKJC

201¢ '
=+ l@t‘mi'hﬁaﬂ:,,é)f Blangj —riddle meHwd /-
, v

The tn aceuracy af fha. ec/uq;h'an 15 exd wrbated
(fz&;g Wﬂ) 6(7 extreme varlants of weather - Thi's
formulae s mof- sulfable for Sollowmg con dihoms -
CD Small I'sland wWhen ar ’,?MPgra-,—u\ra_ 15 af fected

b; he  Sopro Lkmif'r\a; sdd 'Z_emPera+ur£.
v* ' n 2, r?-J}‘Q'jT‘Oﬂ /.5
() ehgh AR e where dog 0

pr agh'ca//7 I'o posst’b™
Q/"ﬂf\ a hgh Vaﬂabi'/;#}

-f—raﬁfl’"h:’n ™onih .

‘'n cun shime
(TH) 'mates
houp JMY!hﬂf

W i . CIQSSTM-{F i L5 defer mmed 53
) cansumph've. "5€°f watey
from 2 solecked 3vea jj;

cerFain 3rea , then ) ts

In s r'h,ef‘h_ué, The
flovs 1o and out flow

Ay In the 1M
yne3y 3 —hixe use 0’4 bdﬁf@"r' {‘OI" 1

U Yo Hhe Cons U P
1 b —
15 fven  °f
Vel g U;(H?)-r(éu—éu)—o
, ' Hee dred
ynwhich ;2 Total 17 gratioat m“h’
p = Yeorly rrfcn'plhhon

Jun'nj 2 323"

af the wres =T te beginng of He yer

V ragl (&
01, ';Gn'au\ni wafer ste ”'3 - at the end af Hre Y
(1 -
G‘[ 3 " .
CT ey ot o Fom fheare
o “-

i e nofe d a’qanﬁ"l“l'!! o7 wator ave measured n N(Tvc-mcit?r%
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3. C ot : : ,
Srop Q'Fﬁ crent Ke and 113 J(ferm,ng.h'ohg elass 1‘251—/. 20 1&
The evapo "h'anspfrgﬁ'on ar .Consuwyh’ve o0 af water ﬁw

specifie trop  wey  be eshimated by the U of 1 omefhiieat:

This (orxffl,‘c,%-} )5 ealled  Crop- Co- eff1 erent -
Ee, = Ke By wheve, |

By = Cu of wattr

k. = (rop- Coeff""i"”’f-

for Hre (rop

Ee, > potenh’s] evaprahon.

ned
may bo determine

The values of ke, for the J4‘Hrewﬂ'f stages
21 ndicafed below: |

t ES‘{"EM“{L\ Pla’\%‘“g or SOWH’\j
L'nfnf mahdn I st [or ellmati’c Zores:

sory of the 7O

Infar\m:a’r‘l'an .

date af the €VOP From loedd

and dwrahion of

QL Deter mine, totad 3"“0'*"\'5 e

eacl«x OF :)[(‘UY‘ S""Aags -f‘(‘om lOtal

il f f’reqmeﬂ C} Dj: + J’e‘jS

3-AIPI"I'7'J+‘IBY'\ |
. it |1
value of Ko S0 ¢bfuned a2 nori2ental strarg

plot e

far

¢ agsume d-

the entire durationof 'mh'd 5’(1?3 .

an , seledd - ¥e
and Plo:i* H
dura hon Of—

4+ Mid-seasen Stages  For given climatc ond

value fpr the wi'd msR3OM stage of fie e e

Same. a3 hey 1'2en 13l 5'h‘e\27h+ e foy +he enhre

mid seagen stage:

5. Late-season stage ¢ For
value for {ate seasen S’I”HPIC Of‘ (rop :fﬂf’ d
md ple = Ke 2t fhe end of 3rou|'n(7 season * 5

’ ,SQ‘(C% kt

e J matu? "
" Of \ﬁ" = -'7 col‘)ch"h’dno

fven ¢limaft

qume  § {razt‘ﬁh'i‘ N'ne
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between Ke Values at He e2nd o.,C mid-seasaon ?p_r;'odlim'"’

3t fe end af arowing ceasem .

' : J
€ Development shage s Ascume strafght line be hoeen Fe VIS

st tha end of fhe |'ni'h3l sfaga and The Ia-(’gfﬂnj-ﬂg of tho
m'd-seagon 5?9?(,

e
A crop @o-efti'ciont }-raf:h 1 thus pﬂ’}??’ft’o’ for

H f th K,

en ‘YC ?TOmr’\g geajyon OJZ C‘roF s Arorm OJ;W & M
‘ v1od ©

'va]qu can be¢ o btaine o ][;,( d )Cf(/y(;n‘f"’ F(’/fr 0 f

3«rawh2 2 a4dn ,
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L@SSmen% of lerigahon water

2017
I ASSLss me nt OF Irm'ﬁa‘h‘on Water:

The bJ:IJreY‘.lJ[’U'ch has been 5u})pll'€J fbr"

Some nomiMa

frm'gahbn +
I (AQ/Y‘?(S

'ﬁ\e f@rmer‘s f; 21— ﬁavwmen'f’ ,ey(P.enﬁas-

’ _ e ymers %r
ymust fhﬂreﬁr.e Cbe levied (9}21 f‘.‘Tr) on JQ 5 Ena

Usl'nj +Hh's water. The ‘Fl'th‘on Of cuneh clqzwz}zj
a5 acsesswment of |'Y'r)?aaﬁ'dn water.

2017
H Method: oF Accecsment of [rrigahon;

: ¢ yate Lag1s -
(1) Assecsment— on 3rea basi's ov cvop L . Bargla&“‘ﬂ

: (@ Volu metri'e  3s§elcment— ond Tndia-

(;:D Acsess nent oM seccional basis .

M Cﬂmpotl“’? yate bas1s:

@ Pevwmanent bas1's.

‘(") Accecc ment on Y23 bas)s o Crop rate Bags; |
' : : vea SOWIN

Under this Sys{em af— aSSQSS'mznf ovf |rr*)?ahor) ; AYE Z,
crops 15 Tecorded by ‘patpo]’ both a3t the time of cowing

| yd 3 demand statement’
and maturity: At the end of crep perio
ve paved. The me atuvements ape checked b;L
P P VQ.PI‘Ou! C)']CF‘I"CI.QJCV

for each l'r’rf'(jn’ror T

p1's ad van fages:
|- The (u!h'vshrs

™o re water:

2. Culh'valors maKe

npav the head veaches of the canal wse

s wufeful use o water,

Scanned by CamScanner



a0 lumae

(“;) Vo lumedric  Atsect menty

Ths e thed 1mvelves {evyﬁ'\;
ﬁM's wi'll e |
hag an ‘neendi've for €€

chavges on actual

an |‘J£afl S7§’h’w¥ undar

of wWater SuF):»!t-'e,J snoric uLe
which fhe (rrigafor

! i be.
o{—- (,uaJTUr- amnd Jkar"ffalls 1N §uP}')hP$ ¢am

chevt cdrminQs !

P "IIH '-1 ]LJL ') e Te orda ?L
(.) , ’ 4 519 E{AE(J "}D KQ F C
| 00;'\0 2, o

s

. H
'7‘11 YL Ten s e e comall  heads 2f
('p —rlu_ mafh’rs Yl ? _ | lﬂ M
Couklef L shruek e fls hroug

bris
() o | 9 “2er

metere d aut [21 .
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IPFII{:{ Q‘hbf‘) EH.‘.CI'CHC‘-L {
o O
20j6 4

¥ Iprigahpn Efficiency s
The vat of water avaiable for use o the weter applied 15
di]f\'ned ek Ir’r’l'aaﬁbn Effiaency - It 1s 8|'vcn bd_

E'. = \\://C Wheve, We = concumph‘vc use by Crop
’ Wy = Water doiveved from canal

’11: Various THPes °£ Irrl'ﬂah'en Ef{—:'cu'encfesf

) Weter Gnweyance Effiiiney (M) T+ 15 defrned a5 the vatid ‘
of He quitity of water delivered 4o the fitlds o dhe 1rrigafed
land 1o e, qua'r)f-,-_IL2¢ of water diverted nto the c¢anal salf"h’m
from the viver op YesopvoIY- It s gl'vm by —

Tl - Wt o d TT‘G farm,

Where , Wy = water delrver

Wy = Water 5qulr'€J from Hhe vIVEr

(B Water Applicahon Effitiency (0,)% £+ & defined 25 Fhe ratd
oF the c,uan-h'{y Of water stored n Hhae r’c;o‘f 2ong  of the plants
fo the quanﬁ'a‘j af' water delivered o Hu f{eld' Thus,

)

: w
7, = ———W} X 100
W= Retdy x |00
WJL .

Where , Ry = surface Mmof{ , Wy
br = Deep PQY‘(dlah'on ' W - Wakr dored n -HC\L, | ‘
Yoot zone J,um’fﬁ lrr;aa’nml

_ water deliveréd tofarm
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T v |

(3) Water use Efﬁ'u'ma@’@:ﬁ s defined 3¢ the quantity of water
used benefy'erally |'*ndud|*n3 Fhe waten requived for leadu'nz
+o the. quamh'ﬁ[]; of water delivered. Thus,

wWu= wator used benﬁcia\l?.,

X 100 wheve ,
- de [1'vered 4o the
JC f ‘/\JS'{T'{’ € ‘Heu

@) Water §+orage C""aJcﬁ'q"’“ﬂfns)‘pr 15 defined as the vaho of the
quantity of water gygped n the woof 2ome during
to W f‘/US”'f”’g of watep MNerded fo fo”{‘mg e morsture wﬂfe/nir
of sonl fothe Aeld capacityf+ Thus,

'T]_ = V\/j ‘OD erQ We¢ = u)a+-ﬂr S'h)f'eJ N W
’ o vodt zone during ! prigation

W, =water needed 1N e
vool zone. Prior 1o l'rwg;mar]

= (Field capacf"f}{ — Avaiable
malHur'(’,)

N

"rr t?aﬁh’tm

D) W Shrd by *
C) ter Dk butrgm Efﬁq'zmy CLM;)_: Tt 1 detepmined  from
ﬁuz ful!owr'na QNPP{SQIBYI -
M, = [1--57x 100

Where , Yo ﬁrvewaﬁz numeytial deviaben M the Jdepth of warkr
stoved ~from W age depth stoved G’M”’"“j 1.PY’}7'gﬁm'

d = Average dopth of sater Stored ctumhﬁ (v rigatron -
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T ——

(®) Comsumphve Yse Efftueny( Ne): £+ s defined a5 the

ratio oF the Movmal consumphve UR of uater o HhR Net
BW\Oun-}-—oJC water Jep[a'h?d from the poot zonl . Thug,

rlt\k =

Cu

Wy

X (00

= ! uee o
whave, Weu = consumphive UL =

water or Evapotrans pirahion

Wy = Net amoun "7[' water

aleplefed from root= Zane -
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Methods of Ihvféqgh'oﬂ

++ Cl'aggf-ffcah'on O)C- th’ga’n’on Method

Ipmﬁ“ahon methods are ao*mmon\d deg‘gﬂa’red auo-vél'na Yo e

manney 1 which water 1% QPplch to the Tland (or ﬁe«i) {:" N

be |"Prr‘38'f€& The Weter ‘maz be aPFlleA + the land 1o B8R} 3+—
a ng 1

QlH\E/r‘ Joa SP?QGJ/\Y{% 1+ on He ]B’ﬂcl supfgce or bg S'PY'ﬂ il

M peneathh T2 [and surfaee .

over the land S‘urfau,,or' ba 8}’?“”’3
be clasgifred 0 the.

A¢ cueh varlout vnethods of 1‘r’m‘8ah'cm m3y

.FoHown'nZ Hhree eefggo'rl'fél

d) SLL‘{‘fa(,Q I-p'r)gg-h\gﬂ methods
(LD Sprin Kler rrrlgahcﬂ me Hhods } s
ub-sur{ace 1rvigah'on meThoadas.
09 Cub-;rrlgg*ho*n methods o fz 3
Al these mQ‘H\ﬂAJ oJL ['wr;’ga-h'aﬂ are 1N 8@1‘1@'(‘3? used g'gp the
perennial system-
2010, 3008 s
. #‘F FQUFOY‘S aﬁec'hﬂﬁ 'H\K CF\OH,Q o-F 'H\Q -me-]rhod Of |pr188ﬁor):
A proper selecton of methed of lr*mgaﬁom i veny  péevilial

and ¢ bawed on the jal?owl’ng -factorg

@) sor| charactereshes of the land fo be l'ﬂ'f'l'aaf{d'

UD %Poa’f'@fh‘g of the (oun‘h‘gu

(“) sze of Hm ghﬂearm supply I'ngr ,'rrl'g'lﬂbﬂ water fo He land .

~9 Ang,bLa m}w gufplms and ‘Hw rofe of advanee of 'y r1gation wafw
£ Q) LGﬂﬁn of- vwm and Hime rco,urer fmn w(,H‘mg the ot ’ciff"e.a,_y”f_,
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(V'v) The water nzqul'vzmwf-é of 'H'uz ¢rops grown and growth
habi4 of the plant,

(ﬂ@ Rate of (nfi'lfrah'on of the soil.

("’@ D(yﬁ'l of thwe voot 2one of the plamts,

<) PepHh oft water Fable.

(™) possrble e'posl‘oﬁ hagard -

(x1) Amouni- of water to be applied Jurrhg each (rrigahon,

| .Qa;:’/ .;3906 ,
H Objechves that should be fulfilled For selechon of Ha method
OJ[:— I.T‘T'l'aaﬁ'oﬂ: |

The e thod OJC z‘rw‘ﬁn‘h'cm Should be <o selected that Hee

folfowl'nﬁ obJectives are fulf|led While. va;gmg 13 tor
to. the land Jo be )'rm'ﬁaﬂclj

4 Adequate wmount of water 15 Stored 1 Hwe voot goneg of
the plants

(,b Uniform 2sphicafion of water 1 made possible.

(1';)' As far 3 possi ble yintmum | erosjon Tokes place .
(V) Theve | minimum wastage of water.

M) Reuse of wafer 1§ made possible.

CV;) Min'mum land s wh'lieed Jor #eld channels, borders,

(WD The  methed P‘mPf’”lg f'ts 1o tHhe bound ar(eg fo"\@
dand o be fr’mg ated .
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"(Vﬁp M{mimum laboeur weqm’remenﬂ'. fbr' e l'r’m'aah'onvafrr angement-
(@ frd@P‘{' a sgs"‘re/m $Hr coll and 1L0P03Y’lf3|ﬂ1‘° clnafnge-
() Fadlitefe use of wachinery fr Jend preparation , cultivation
and ﬁy ha/rvaﬁ',z?.
F Llearhcaon of surfac Irr1gahon methods’,

¢ ] Ly ’.S

In 4he curface irrigation methods the (rrigation water
* Hhz

appl)ed byt spre 8&')’72 = n sheet or small streams an
'rri19a
[and 1o be l'r‘mg@ﬂcl- The varjous methods of qur face LYY

Hon

are clasified as in dicated below:

Surface Iwﬁm‘ ahon Me thod

. '3
3 I v
Flooding Furrow | oL
Methods Methods g
I 1
. Unemtrolled co}-h*olled

0 !
_or wild :Ho'ouﬂg Floch/i‘Ylﬂ

! ! L

; ’Ploa&l'“ﬁ From &TJU’ “rip Ch?c?Bw'ﬂ
Fiz)ld channe] i - Method

f?)'rﬁ Basn
™Me tHhod

AN Hhe above noTed methods o ¢ surface 'r‘wm‘ﬁgﬁ‘on are adopted for

tha perenisl 1rrigahon system.
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H Uncontrolled or Wild Floo‘imﬂ—t

In this methed of |'r~r»1’aah‘oﬂ’ water 15 applied b&j spreada'ng,
't over the tend 4o be jrrigated wi'thout any prior preparahon
of the l2nd and with out 6”36”6"”8 any condrel n the anﬂmo;
levees efe ; fo guide the fow of water or o ther wise, Yestrict
the vmevement on the land .

This methed of l'rm'aafh'on % suiable for smeoth and flat
jand  fr whith ne prier preparation of (and would normslty
be 'Mqtu'real and also better water applicalim e fy'ervomcy E
achieved. Thic methed ('nvolves 3 wadefu! use of water nd
hemee 't 15 pracHsed only where water 1o avalable for terigation

‘n abundance and 1t 1% f?ﬁFf"”ﬂ'V@'

201%
=+ ¢onirolled Flooding:

In controlled jiloodfna,w r'wm‘ﬁaﬁém water 1% apph'eoj bﬁ
Epraadﬁr\j '+ aver +he Jend o be r‘ymgafgoj with proper contro|
bm’na enfmncad on the flon of water ag well as quafnh’%y o-f

water a,mah'ed-
Foy all the metheds of f%‘f’lja’ﬂ}m? oy controlled ':Hoodf”v?;

prioy Pveparaﬁ'm of land essenhial «
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# Flooding From the feld Channg :
U L]
In fhi's method, the [and to be l’rmg:ﬁeé 1t d'vided 1nto

small steips bH a semes of field chamnels Cor [aterals) which
e supplhied water from Huw supply echannels. The Supply a hannes
ave located af M hlﬁ‘\“‘ edges of the fileld and are aligned 27}
the geneval <lope. of fhe land -

The laterale may ke aligned ei'ther along -the confour lines; or
at r@w angle. s $o the contour Iiness or at- r;3h+ angles 4o the
s'des of Hee land . ) -

S /Aﬁ Wnt$
supply ﬁ_)m = i“’

¢hannel SR |
/" (g) Freld channels along

contour limey

Ve

\ ee ntour
/ I1'nes

. —

® Fie)d chennels at vijht 3’}7’65 7 ® Freld ehannel af rig bt angles o
to He confour lines the sides of Hhe fi2 )y, ‘
‘ : . . |
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Whem e leterals are ah;c]ngcl at mgln-f zmng_ fo H«e‘ ¢con foun-

lines thew fhe |and on both Fhe st of the channels canbe

1‘&*:»;5&%44 L bud 0 other Fwo  Casts  Trrigation would b posible

only on one side of the chamel in the divechon of the

general slope of the [and -

This methad of ]"(’r’faa‘h'oﬂ can be, used on velahvely steep slapey
as well a5 on flaf- [ands . Further no major land Pmpa’fahmf'am_
TQC]UI'Y?J 'n s cace, bufT care ful locatign and prToper cpaumg

of Hw laterals I ecsontHal

H Border Strip Method:
fn 4 strip method Hae land 4o be l'rpiaén‘ec! % da'vided

Mt a ror'es of {ona narrod ships sepex ated from each
ofhar BZL lows levees or borderg (low f{a+ d«'ch). Each strp
I’ ‘rrigated mcla}pendm’rlg by supplying water 3t Its

upper 2nd from 2 supply chamnel o an uﬂggwaround plpe
The Sfr/jos hawe unl'form gen-tle Slope n the Ionan‘u&mgq

divecthn  dut have mg cross Slope

P ,
. — gt
fxé - S 7 — i
= o pagdie siips BorgT
TF' E,j (e vier]
= )
H —
= 4
‘ : pree
@ Border strl SU‘H" S“Pij ® Bov der strips with Su”jﬂlkew .

Chavnel.
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w DES]'ZLn f Border Strip Tvrigation

3 Size °']L ¢"ry»1‘ja,h'an Stream =PV’!'€J do ung't area JF Tand 1%

. vared g(cards‘na T the pafe of infiltrah'on of water info The
sol'ls The velahion between Size of Cfrear) and fime of water

.y ) ’ $ d
applitafion oyer a given 3res of [and can ¢ most -6'351,‘3 tate

by means of a ratonal pquation derived be Jow

. - N ’ y 4}['{)‘ 31’«?44
Concider a border g-th 28 Choym In ﬁgur{ whreh 18 9

boty f’loodt'ﬂg a thin sheet of water over .

§ [ Levee }l.
< ;,3, DPSI?Y‘I of border
Y aah'on .
_E’ §-{—r,P rrrig
3
en

Let-, A= Avea of land Ccoveved 3t any fime %3

T= Rate of Infq' | 4raton 1M ™/he
Cumee Q7 ha ‘”‘/howr’

& = hscharge for the Syrip In

] y aread
L= Tibne vequired -(-o} cove

\ water .,
Vil f;Ave'ragg_ Jepﬁ,« of cheet of How ma

Total quan'h'\‘y of water fww\‘nﬁ s small Hme interva, 4t

ad+=gdﬂ + IAdt
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as constonts and integrating, we got~

SN

mﬂ'dem‘ng T and Y

G ,,,,..@/

s L

since A=0 when + =0+

The constamt of |'n+€ﬁmh'an being 2ero
In te 2bove zquah'on I has been

cons) deved constant but

¢ fu ' ted » Hemer
soil ﬂe‘fé caturd
C 3“\3 I decreages 3« Fhe
! aq,
% can be T2 wwHen
Equehon (2f I - » )

e =

lofflo a-1IA m
a.
2 1077 "a 1A
From :dﬁn’cln, n_ 6 g
LID :_'/7__' = a prl (G)

(et —_— -
e

A= Lor’kj I

. v ' of stri
If B ) e width of Sf‘rr'p and LIS the hmﬂHn { fr

. - O
we have, A=BL . Similarly . 77 &

From 277‘ (;Q We obhah,

t- ——? fogQ PR T
1
p -—?— ,Dae CI’_IL

T+

L"-—%Ci”e—? cre (4

—_—

Menee ,

f:f + s He H'me reqw'recl for 1z ﬁ‘]ﬁmhqm’]‘ of— w?fef‘ 4o
the desived deptn 4’ of- l'r’rr‘aah‘cm o tHhe vool zene , Wt |
obtun, d=2T&

Scanned by CamScanner



su»s-h'Jmﬁha the value. of d M £9M (1), we obtein

L:_j, ‘__ —'kj X rr"'(g
tri-ev] . )

~ lemg ¥ Of
Fquation () gan be vied for determn 17y the leag
bavder . |
Hh 0‘[’ surface flow:
Average dey d o totid b fhe

The GWU'B,?Q dep th "gc Su'ffacg flom\ %

normal un) form Ja]aﬁf\ Yo lo(] ‘H'_m |ation ,

g-;_ g 665 ya Ma.ﬂn,]‘a’}

. : b
Also | 3""4- Nopynal or aniform depth o 15 grven g
5" roughned €87 ~effyelomt
- 555725 - 0 00612269

ey UNTE u'dtn of-
. " Yewe cr/: 'n f}ow P
' < n cm?/mm/':m
bor et sTrip

Ti'me of application of water fv the stm'p:
I the 1'npHltrahen rate (1) and decired cbapﬂn (d) of i 1" | tratron

e Known , H, hme of ;,Fpl/'caﬁm 53 ﬁr\/é’n by s
d

D —

T
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2018
# CheeK Basin Methsd?

Cheel Bacin method 15 fHhe mast cammon me thod of W’lgahm
l
tiSed 1™ many countries gf the world. This method 15 §ISo

Known 3¢ wmgaﬁan by plots, In thr'c me thod e [and o be

'r‘ouf)cfed
lw’agafed s divided into cmall F'oh oy check batin <o

by levees 2¢ shown 1'n frgure:

Main 'feh

Su bu?ary

't l,

Freld £reld
chgnnel [It’ ’

tha nﬂlJ

-

check #

Basms [
il
Fzg Chect (asin Methad

In iy methed, egch bann or plot /s p?‘EJCh'(al(Zt‘ Jevels

The size of the levex olzfcms upon  the depth of- water o
be applied 2 wel( 2 the stabr’ ity oF the cof] when IF 16 wels
water 15 con veaeé fo fhe lamd by @ sysfem of supp ly ¢ hannel
(¥nown a5 marn di'v‘ch)- Usually There 15 one field channel for

gvery fwao rows. tyater (s admitted fo thece plots at hig her

end and the Suppfg cuf OJCJ(- 8L $00M % the [ower PWIL' ”1['

the plot hae vecloved the suffitiont dephhof wafer. The -
feveey ™3y b2 congtructed 52"’”)92”‘”]37\9/?)-}-{2/ for re’mgﬂa uged 3 -
M cage of  paddy Freld.
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. 205 ,
H ng Bacin  MeHaod

The w'na basiy method oFf f'Y‘Y’i'ﬁaﬁ'on e a fpecfarl form

of check bagn method 0} I'rm'aaﬁ'én. - t's  uged for
the frr'p‘jah'o,, of archardg: In this method, generally Jor
—eﬁcF\' ‘hr'oe7 szpzrafe bacin % ™Made  whith 1¢ usuall'j

| elvcular M shape, and hence |4 ¥ Fnown ag Rfﬂ(‘] Basin

¥ Shown ' ﬁ'gure:

Flg ﬁ]'na 123sTn Me Paod

Water 15 supplied N the basin Jrem a sup,p'l; channe |
through  small field channels Conneching fhe basing wi't,

S V1 supply  channe]. In mast cases rach  bagh 15 Provl'deo’
with 5 seperafe, field channel, so Hhat water s supplied
to each bag)h JA’Y’(L%‘/J from Mguﬂpia channel.
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2815 4 23|V

#Furrow Hgﬁwgz "
The f—urrow meH\o‘J 07£ l“frPga'h'OY] (< vg,rg mucth

' h ] ank ottoN, tobacce,
for row crops I'ke mu2e, gowsr, sugar CAME ol

ground nut: petatoes 2te.

: hed 10 the land
3

Tn the methed oF r'rrn'ﬁah'dﬂ water 15 3PP 4 omannels
- ' ) C leng, narro« f}e[c’

o be I'rm‘ﬁaﬁd ’aj 2 series °T d

. 'n e lan
ealled ﬁ'fraug, which 3re Juﬁ /
,'r,-}@r\fa/{ as Shoum 7 ﬁ‘gur'(',

supply ¢ hanne|
N\

"Ry |

.

I R L
L j“\_;//vv S S \}//‘ 'J\r_
Fl,-u'fcb-’ﬂ FurrowS

Fiy.- Furrow HMethed |
The  weatemn ﬂaw,‘ng in the Furrews indrltrates 0 o sor| and
spreads lahralla, Fo (rrigate the [and between the furrovs. k
In this mebhad only 0N€ hal£ %8 ane f,‘f-}—k of thae 5Uf7L3<L t
wetted N thuy evaporation losces e very much redu:ii;ns
Thee ]m?fh of furrows varies fram 3.0 m or legs f § e
to 8L MuCh a5 50O m for field erops s Trne commiom anﬂH’\ il

il
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| 201y , 2015 _ ,
H Advontages of Fuppow methad ;

1 tn His e thod of f'r‘m'ﬁaﬁ'an,onlﬁ 2 part of the [end Vamb“'”]
one-half -y gne- A'ffph s wetted, which recults M neducl'na eva poration
- Toeses, lo¢sening the Pudd”ng of heavy ¢orls and maKl'na '+ pofs“bm
Yo eulh'vate +Hhe coi| ¢oon after t'f‘m'aah'on.

e [+ 1y suitable for vow ¢rops cuch 3¢ ymaize ,coﬂnn,po‘f‘aﬂ‘ves

Sugar Cang , sugar beet, grouninut, fobatlo 21cC.

S Which 3re
suttable for cwops such ap MAR

‘1, water
bif

2. H e €5PIEr'aflrzr

s"“b']'ec-fec{ 4o 1'njur'é i allowed
"yt on
Cponded on the 12nd ™ gtna oF the me thods o—f- wrvaa‘HO

tp €ome N contact )

CHOO d fng .

Hhe mquy’remenfg o f [abour for |and preperation

, In this methed |
’ much veduced 2 COMpared 1o e Vvariou

and I'ppfgahbn are V'?Wﬁ

methed ¢ of Trrigahon by flaodtng -
5, [n the furrow methed , theve 15 no wgi‘faﬁg of land 1'n fi%e [d
ehanne|s as camfama] b the checks or levees e thod Of l'r‘n'aa-h‘on,

+H= Cow\ma ahon Medhod *

' Bl ' We but-
Ccmnuﬁahbn methed 1% gznemltg ¢1'm) [ar o furro

the mam Jl'ﬂzevencg, between +he fwo bﬂl'nﬁ fhat-
{z’ }ar‘ﬁ@r &QC'hém ,'HM’-

W here ag

He furnows are the channels of relahve
; b
Covrug alons are The channels of smaller cocton - Corrugations

may ve laid alon? the slope of- {w;» land  2ven for |30

Scanned by CamScanner



with steeper slolpe_g. A sueh corrug ation M3y also b Fnavm

15 SMQ” :E'{Y’T'GUJS [,("QJ j‘.orl “ﬂyvlﬁa-hng 'H’\(’ I?WICLS wH*h gf‘ezPF/P |

OPU ‘ cross-

. The
Goﬂuiaﬁon have e[they v dr U-shapp ed , sechons y
ave made gbout 60 to Jo0 mm deep INd g),’a'wr(j wider than
Le 400 to

Thefr depth + The §Pac|n8; of (orrug'ahom' may

- ﬂau«‘!l\
900 mm .+ TS e thed 14 cammonlﬁ ued for e lose~4g 5’

erops stheh as mall 57*31'711" and  far ng}u-fg 8rowmg on |andy
haw‘ng steep s Jopes.
2018
=£ Contour Farmmg, i
Com Uy farmmﬁ s Pr’acf‘lsecl n lmHy w(t]mng Who re The
+rol
hnds o be i”’lgaﬁ’d have S’feﬂpgloFQS 94 alse N
eyoctbn  due o raiv fa”
d1'vided

m thie mehhed, The [and +o be l'v‘r:gaf?c! 5

[] Or)
' 4o a Sepi'e of strips uswaubt ppown) 28 ferraces

' o the

brenches which are g[;'ﬂmal 4o approx:maﬂ 'ZJ” 1o - |

» 0O YnmM .

dl.Fer‘u’H" confour e a3t 2 verh'(gl inter val o]ﬁ 300 to :F
] ' e

Each of these g'-fvflps‘ formge  an IﬂiePQnJﬂwf"‘ pov’hor? the

land o be z'rm'g ated - 3

1

\'ﬂarr&cu ng' (on Tour j-a'pm"'“ﬁ : |
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The hejght of the bund  should be suffiaent fo safel y

. eondaln both z'wrr'jsh’dr) water and fha panfall run off ., on
averagz hll 51:165/ Hhe JQ’”_}. contour ¢hould ordinarily be
(ad 2bout 2 o [ m verhcally below Hhe dop of fhe hill.

Addrhona|  confour [ines are located wWibh the same spaclr\?%

the fi'rst

‘ﬁ"(‘lagilﬁcahon a{—- gubﬁu'f‘f’a(e meqahm’l
The SUb—Suv’faqa w’mz]ahon me’rhoA consists O'f' WFP“ZI'Y\&

witer diveetly Ao the coot 2one of fhe trop. Subgurface

lmrt'g;uh'oy\ .m?a be of Hweeclasces!

(D Natura| Sup- ]rr:;jaﬁ:ﬂ"]/
(.Lb /’rrﬁ*f;'c,'af S’ubq'r'r!'gah'aﬂ.
(1/:9 Drip or TricKle frf"gg"”‘m'

#_favourable comdihons oy sup-surface wwrigahon praci'ce

1. jmpmvrbus sub-sofl 2+ veasonal dpth (o o ZM) or 2X13fence
of Mjlf\. water fable -

2 Pepmeable g0’ such 38 loam or Sﬂﬂd(y [bam q the voot Fone_

of the sorl-

s Un,‘ﬁrm 'fGPO?'T‘aP"I'JC COYJJ1'ﬁEmg‘

4. Moderafe Slo}m;.

5. Good quah'f}j c'r’r:"ﬁaﬁ'an water .
¢+ Abundant weater sufﬂ\j-
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'\3( al  Hese  favourasble condthims are ful fi'lled Ind I~
proper precahions are dfagen fv prevent exess wa*ferfloﬁgl'ﬂg,
the methed pesults 'n econemical use of water ’L"ﬂh ""’F
Yreld and fow, l[abour coct /n P”PQ”"j the (rrrja‘f‘)or]

_plgﬁs-

(i) Natupal subp surface nr‘r')ciahon'
Hon v achieved “”’FZ! hﬂ/

When umJewawouncl lwmda
natural pyocesses , without any additional extra <{forts
i+ I's  called naturaf ;ub—{rm'(c/"ah‘ono |
Water flows at a <o rate and seeps s jround fo
M taly +he water 'fabLe,' ot 2 herght cuch that water

ops.
(fT’m’" He eapfllaﬂ"bf fm'ﬂﬁ{ s avarable o th < Of

@b Arttfaral sub- frrnz‘ym'on; p1pes/

When g system of- spen Jointed pydrats 15 arhfiually

lafd  below the sof, so a¢ h gu?pPlZ water fo the creps

v aprllavi'ty, then [+ & Fnown as arhifical sub-ivrigatin,
Water 15 made To patg under presCupe, through Hhece under-

ca»rfoum;! per forated pipes.

| ' ‘ ' nich have
This me théd s surfable mlzf dqor  thoge  soyls fmnmaﬁong tWhic

hnah karr%o'nfh{ p@/ﬂmzzﬂmllJrzb TLD PM’MIf‘ ﬁ'ee laﬁ?”

’ mavement—

*H\t'ougfﬂ He yoot zomes 0 f crops.,
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0D Pvip Frrigahon
In c"f?l'F l’y‘pi"aah'd'r_\, alse KﬂOOIJ

15 apphied tn the form of drops divectly

n as tnckle l'wm'aa'h'oh, water
Near 'Hqg bg_sg\’ OJL'

the plant . wafer Is con verged H\rouaf/\ a System of Aflexrbie
pipe limes oFer&Hﬂgz at o pressure and I applied f the
| ‘ : : " ale ENouLM

. P"M)-hf ‘H\rouﬁ[,\ J,-m’,p nerzles., Thi's fechnique s ?{SOHUZ i

Drip I'Y‘f‘l.a athon o ts .
the sagf‘l"’ per™!
J nutrients

35 (.fQZdl'fﬁ botHe' -{—echm'c(ue,.

surply’eJ for consumphive “se of Hu plant.

Hhe fine entrol on the apph'caﬁ‘cm of mo lsture an
[atett e Haod < 0{‘

af- stated fechmijues. T 15 om2 offne o ealt problems
~ ' n
L‘wrlbahbﬂ which 1% loecoml'wz/ popular mc”“’”{?’*‘ areas.

#:Ln‘mr'fahbn;:/ Shortcomings of Art’'fr'aal sub-iveigahon:

1+ Thi's method I h*‘ﬁhltj R Xpenst've

8- In mostof the caceg the actual waler disteibuhion  will ke
‘paor.r : |
3, uf9+éf mued be frex from S"H*, cand and de bwi’s,

4. TF 15 meb surtable fon  Al¥ali condihin .

h | ' must be Py
5. Theve 1 no method of ltzachmﬁ, g6 water fr

from salinrty
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H Advantages of Dvip Irmiyahom
= U

1- EXCQ“€n+ (On'f‘r‘o] of—— 00?1’6'(‘ aPPll.Ca'h.O'n ’

can be achieved.

Q- E;H-l'u'em¢y 1 L)\gh 3% 907 or mMorg

e vminima

3r  Tha LvaForahbn losse¢ {Yom Hae | and Sumg)cace ar

] avovded.
4. The JUZP PeTCO,QhBﬂ 0]( water (an be, glmoy}' en‘hreg

5 It 15 applieable for saline water.
£ The [Abour cos+ 1% veduced -

# Dicadvantages of prip Ireigahion:

\ ' fu high
I+ cost of drip I'Pr‘léaﬁ‘on equipment 15 constderabla n13

2. I+ has the onb(pm of b[o(}{agg 04 he sut let exist,

3, Prolems 1n moisture dr's 3 bouh'on .

4* Inikal wst hl;‘jl’"

H Sprinkley Irrigahmm Melhed:

.. wafer
rricration , 1
applied to the [emd In the form of spPray, somewhat as i

In +he -;Pmbkler' z'rmﬁah‘on meHaod , the

ordfnavg rai7n). Ag such the SPTI'Y)KIE,P 1'Pm\aah'oﬂ Ys 2l<o

Somef'mes Enown a8 over head ifm'gaﬁ'on,

The ¢primkley |‘rr|‘8af—1'm ¢an be uced for all the crops

exeept ri'ce and qJute, and -'fop almact all He solls exeept
Vepg he'avy soffs  w)th \/efrd (o ™ £ [Hrahum Pates.
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This me Hhad 15 bect surted for very hight solle as deop

perca|athon [losses are avolded. Further tw meﬂnqcl 1% fl(ex;k‘a(e
' land level[ 11y re

o sw'f undulating hf’oﬂra?l"?f and hence

\

not necessary . s

Hre

I f£s walen :ﬁrom Hhe souvrce, and s

Th am plng  unit
2 pum pITij lers which deve lop

1'+""H\'r*m.;ﬁh He PI'PPF +o the §pTl'ﬂK
nequlred spray o f water.

HF Tapes oF sprimklers: .
W\HP ?‘ P £ <pﬂ'ﬂkiem a¢ Indi¢ate belovt ame ?MWQI{Z
rer types 0

used : |
() Ei'xed nozle prpe:

av) Per fivated prpe.
({,@ Ro',}—ghh& S'F'(‘l.nhlep'

@ Eixed noarl pipes Thik fype of Sprinkler wnsists o f the

lateral piipes ﬁavr'ng 8 line 0L small holes dvilled 3f e top 3t
. some reqular fnter val Eflmﬂ Huery la/nans and o each of thase
holes small ppazles are fitted- A cemiec of such prpe are

c fnstalled Para“zf ) eath othey af a dictance DJL abowf‘ L5~ mefer
“apard— and supported on rows of pests,

(1D _Per forated pipe: Thet Mpe of sprinkler (mstts of the laferal
plpes kﬂw”h(? per fovations or small holes dvy'lled afong, Hat'r top

and s/deg 10 2 s*;wcr'aﬂg designed pattern Jo distrbute water
y are [ald parallel t2 eath

1

}aa'rl; uni'formly « A series o f such pipe
other on the gronnd sur face., Thee sprinklers 37 surhavle
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$or <o/l Mvn‘nj ‘M‘gh m A [Hrahon rates.

i Rotating sprimklers: Tht fype of sprink ler cons1sls of
U L
bod which 15 volated

one oy +wo no'}}]eg mMounied o 9
he achon of 7 r(ffl(’ch'ﬂfj

slowly about verhi'cal axs by
vane connected 4o 4. The m‘fﬂil'ﬁﬂ fpr,'ﬂ}’,,prg are used ""”3
Qx—hmqulg far ,‘rr,baﬁ‘ng, almasd all  the 4"(7?’”{‘ (‘7"0}0(,"1\
The ?Jvaﬂfﬂgﬂs of Y‘o'fah'ng, sprimkler 13 that even %
?PPII}’J at 2

Vefﬂ“h"\fefaé l?rﬂe Nnog2(e- Ojoenx'nag . water ¢

Slower Pate.

I Advantages of- spvimkler ivrigation !
contro|led

1. Evasion ¢ be
2+ Unifsrm 1Pp”'f'f°ﬁ?m 0F water I3 Fogu'ble.
3 fmrl'ﬂa‘hbn s better controlled.

4. Land p¥2 Fm"ﬂhbw (s not r’equfwd..
b, Labsur Cost 1 poduced .

G Surf—ace rvuan
1S

% elimimated

2., More |and avaladble fOY' croppmag -
‘gahbn can be  uced CHI’CFQY}"‘I‘jf

g. Swmall streams of vyl
9, Ti'me nd amount of~ fert'lizers can be controlled for

apph'cahc'm- ,
frost can be veduced.

. cvop damage from
e B s stend-by dn@in2ge pueping unit:
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) Lumrh-h'ons o,c 5Prlirf?iler' I'r'rl'gah'an; ' = ’
- 1. Wind may disfor4- 5pr|'nl<]|'n3 PaHemf).
R The fivet Mivest mend 1o volved i the sprink ler ‘.Pr'ﬁgﬁbn
s lm'ﬁfm
3o A (onctant wader supply 15 needed  for commencyad use of~
equi’pment,
C 4 water must be clean and free from Sand .

5, The Pawcrv raqw'*mmnnf— 1< L\rzc]fn.

6 Me?vg soll with pegv 1ntaKe can not be. ;'rr»:'?aﬂzi o {f clé.an,

‘#CUMPQ"‘:'SOH ‘{f‘ Furrow , Sprinkleyr and D-m'P frm‘ﬂa-h'on Methads .

Furrow Irrigaton SPrn'n Fler Irr‘l?ah'cm Pri’p Trrigahon

1. Hl‘gfn water mqw're-men’f' 1. Low water mclul'remanf 1. Least water vequitement

2. Hl‘gher «vaporahor) - Evepora-hbn Jogs

As Lece watep (o4 by
) most neﬂh’bte,.

‘evaporahn . loss,
4, Surtable For all sols 2. Su'table for all fypes |3- sutable for 2l fyng
zxwf+ very h'ﬁ ht sor'l haw'n‘? o-f— sor'l especially for of sotl, esp ”.a”‘a/ £
."‘“jh per meadi' ity . shallow coarse fextured coar¢e textured sor'ls with
wWI'th hl.a'hlj fu*meable sols.| <caren water Tecource

4. weh: 20-25 " 6f ‘rpigated 4. Enhre surface ama | 4+ Leat weﬂﬂ'n? o

soi'l surfaee- s wetted. eof | sur facq,

5 Betror and duitker | 5o thighest rate of -

5.Gompwah'veh3 lbed rate
ger mimahdn of goeds - vegetable growth.

of vegetable Grrowth
e, Non-uniform disterbuhon| ¢ The W“'ﬁrml'f"(j of= |61 The wuniformity of-

o f water. r'rvm('?ah'm may be 507 ‘rrigation may be 07
or aboeve,,

7+ Percolation lesses are | 7. ,P”) clahbn of water | 2. Hinrmum percolatisn.
m‘ah R . 15 |€;S ’ ) |
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\ Furrow o '91:r~~fn¥¢1€mrl Drip V' ‘

@ Motsture  dixter’buhn| %0 Moi'shyrp distr'butibn | € Morsture distr Chution
i ¢ 4we dmenconaf 5 twe di'mensian Ar |
so'ls of low per meability

9 The crop g jeld IS 9. Hn‘ﬁhew Crop greld | 7. Myher Crop greld

legs, H\ough lees Hhan Drip
1'~rr\'ﬁah‘an system |
v, Lower 1mhal 10 ngvh ‘il - amd | 1o- Low Inthal ot and | |
Al ! ‘
mvestnent b ut— opera hon ¢ haTges, oFer;J f1on (harﬁes' )
ha'gh bpgr‘ahzm 2 bouw |
chargfc. 1

HF Pesign Comsiderahion  of sprib Kler 4rvigahion:

9= St X Smx1 - where , q=required discharge of individuad sprinflew ('%2-9

340 ¢y = s;aau'hg of Cprimyler 2l ong the lateral (m‘)

Sm = Spaung 6f sprinkler along the maim (":‘_)‘
T= Jdphmum 'a,Pph'cshc'm rate (cm/ hr)
2 Capacrty of the sprimkler sy stem,
&= ATFE0X %— where , A= Area fo bo 1'rrrbm‘eoi (ha)
&:Aricha'rgﬂ cgpau'l-y o f pump (X/s:e()
d= Net Jepﬁ'\ of water 'aFFil'(nh'Bn ((m) ’

Fo No. of days albwed for the completehrn’of
- oNe rr1gatiem.
W= Now of actuaf operating Chr;/gay) ’
| E> Wafer apph'cah'an {ff-;‘q‘enc
o . ¥ (7
3 Umfor’mit‘} (-a-gﬂ'-,‘q'enf +or s?m'nkler, / -

tw= oo (1~ LX whore, M= Aversge value of all obeervahin
M b '
n= Total no. of. dbeopyahon point.

‘ ‘ TN = Namerical deviaHen ndivi'dual abser Va'_h'm‘l _
4. The dscharge of sprinkler nogzle, TR aw{:?-\s
Wheve, 3= ¢ross cechion area of noaale.

g_.,_ Accelerafiim due {o 5"'?“”&7 =941 m/s. "y
h = presswe head st Hie moz2le (W\) .
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Water Logagin

Ro|F 2016 , 20157, 201y , 200
H Water logg ng !

An Bﬁ“l'cthraA land 1% ¢afd o be water-logged , when

I produch'vity getr affected by the high water dable,
2007~ | — -

#jffaf o:{: Water Logging:

VU -

- The. productivity of land , ™ fact, gets affected wher Ly

o0t 20 of fh plants gefs fleoded with wafer . The effecs:
O'f' water 10331'146 't degeri'bed below:

CD A’bf{'ncg af: aeraﬁﬂor) Of SO”S tin m POO% 2onNe Of Thie.
p lant |

‘@‘b D1’f'ﬁ)'cuH-H in culh'vabion olveraﬁ'am. _
(@ Growth of water /ovl'nﬁ plants such ag  grasses , weeds 2.
. (nQ Rise t salt M surface |ayer.

V) Restriet the gvouth of noot

Cv;) Lower soil 'f'em}:unamre.»
; (vr'p plant degeases.

015 4 2019 z010 |
H Cawces of watey {oﬁg“'ma:‘
Water -logging  fc thel vise of water table , which may JCUP

due o the :)CDHOW'V‘z factor,

1. ovev and Tntemcive, Trrmigation.
R ngFage af wafer ﬁv‘rdUﬁ“\ cansl¢,
3 fmper vioug obgtruchon.

4. Inadequate natural draimage,
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%, Tnadequate surface drarnage
¢ Exeessrve Raing,
7. Submergence due +o flood -

g fY""qudafr or Flat Tofoﬁ'raph%‘

ol 0 © , ;
#{Wffefwi— tloq/faij"ler contro]t  Cov measures 1o control water loﬂ?"”?) ;

1—‘. Li'm'hg of Canals and water courses .
£ Re&wu'nﬁ Hae Mﬂnr;'}y of frw'aa;h'on.
3. EH l'n'hf'oJuLcl'ng, crop +otation -

4 B(«]L oph%mum uge of water -

(20 Q? prav;'c{)\'n% Inflerce,ﬁhn% Draine,

of an eff luent ,D'rafi'na?e sy stem.

6 Q? pvaval'le
the naturad draimage of the area.

¥ By I'm onvﬁn&(},

' r and sub surface
con sump Hve Use o f surface

' gy QAOP 'H'YIZ/
water

281%, 2017 2013, 20])
4 Reclamahom of salt affected Land:

Land reclamahon ¢ a3 process byt whith am  un culturable
land 1% made fi+ for culhvaton » Saline, and water logged lands
2’).\/9, very lecs cvop ylelds and are, thavefore, un fit  for

e[ Hvakhon, un [egs Hf\z% are veclgmed: Land rgelamathion

 cam be done 3¢ fo?(ows:
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1. Adequate 3arh'fi'a%| Jwaq'naﬁq, 15 provi'ded Jo  lowep
fhe ground water table below the lovel of CQF,‘HWU actiom,

A The exeete salt oy leathed  from dop 09m o 22 m of
the poot- zame .

3s When the amount of ¢alt has been reduced o cuch a
safe limi't fhat HMH can e tolepated by S
33t vesstant erops.

4 when NayCoy 15 present n oo salt affeeled sofl , Zgpser

. powder 15 Used 3} = pate of about 25 fong [ha- mi'xed fotimitely
'n the presence of water , where  Nay §o4 1% produced and 1¢ached
awt
5. Jo reducy =2va Yoraton from the surface of Jand, Mu/chz'rﬁ

Process ((meang US"”@ gar baze, vegetatyon,  rass ete) 1% uzed.

,# How do you prevemt salt affechiom of 3land”?
1 usfnﬁ suff'glnt amount of wateyr for l‘rm‘gafhbn.

© 2 ppovision  for surfaa dvainage -
q, l})louﬁﬂg lowen m’Rﬂsr‘{y of l’rrikgaﬁ‘(m on the |and .

-4+ Methods of frrigahin  of culhvahon s seleeted suth
w3y o Y’elahha ¢unface evaporafien,

5. Not use alKafine water fvr 1'Y>m‘aa"‘l“crn-
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. 3 Water [Ralance pavamedter:
The parama'hw which are

() Losses Hmrouala e v 8 porahon .

(ib [osces *H'Wou.al'\ 'J'T'a/ngpl‘f’gﬁon'

_(@ losseg H‘W’“‘ﬁl" plan-}/ mehbo)wsm.

| (fb 105'935 H\nrbt@fn spe e1”l MNeeds .
& APP’I'CBﬁZVI _‘10334’9 !
WE = Cu + /u + {"]

wWp = IR + BR & Cut S

uced to balemeed tHhe water

for the w’flgahm 'n the freld or water re_qumemen‘b f

tY‘OFS are ¥Endwn as water balanee Pwamﬁfer’

Fo)low;’wgs are the wafer balamce parame‘ie?“,'

here , § = CATTY OVRE soll mo)sture,
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= Lé\-uair'wly of Trm'ﬁa"’_f;ﬂ Wa#@rj
g v

Emple PPt e S
* Wint s the el ficahon of Ierigation wafer
| havm} the f””ow"ng chavactereddics 1 concentranon of Na, Ca, 3nd
' M3 IR 22, 3 and I wiIl- equiavalenis per litre resloecﬁ'v"[gﬂ
CANY the elegtn s eaﬂiud’)'v;‘f-y (5 200 ™mitre mhes per (m A1 25°C7

(Y what problewm mﬂd'hf arise o u;;}.a Wiy water on fine fextured
| | : ble?
e 7 @ what remedies do gou suggest™ 4o over _come fhis trouvie;
Solutisy
—tlion | s
- Mat ng _

C) SAP - a -

s AT

B

Lyed me d'um

k y ¢ ¢lase
U~ cap t's behueen 10 P 187 then 1115 €

{

So_

¢ bedweers Joo Jo 2509

low cenducts 'w'{}

Sodf'um witer and 13 re'oru,an*fea’ 52

lecdri'cal candrre f’l'v:‘%y,

F the value of € /
the w afer 1 called OT

<]
¢
Y\dr"c'ra-mlws per (M st 25

Cey water)
f! 5.2 wWitr
14 e al'\/m water 1s classrfried 28 el-S.2_

Alren e

! 4 wafer wm
() In F'nc Tex tumed solls, ta medium sodi'um (S1) o may

. Cfrzm" ‘f’k&foﬁaw‘na, Tyf‘a blenge

Ob Sol.( becomes lece P.fo"me'a'bli-

(’.';) i+ stard erwshing u hen J”?'

('@ H- becomes plasht and shcky When wet,
(;ﬂ Tts PH ‘nereages fo AT that- of afKali'me sorl

' . %_7_(‘1
(G) GX%FSMM 8444”1’01’) ,-Q,‘m,,ﬂ f'() 50’, or +o water 15 _gujg

4o o vercom sodium hazard  posed by Hae g{vm water,
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l Sor'|-Watep Dg{ffuencl
| B-C. Pumr
% PN+ Mody '@K’“”P'( - 32]

Ex - . J
=Xample-3.9:  The voot of ““,_‘T’"'}?‘ah"’?\ sol |l ha dry weight of-
157 KN/m3 and 3 f;'{[cl HP?H_}Z Of 30 7., The root zone depth °1£

GeerTam erop havitg permanent- wilting percentage of 7.
0" €m . Deterymine (@ depth of malsture 1N the root 20me at-
Freld Capacty @) depth of mojsture 1in the, voot zone - permanent

w'.’ﬁiﬂ(j pa:'n-i-*. and (¢) depth of water avarable

Solution:,
() Depthof mesture M the voo pone af fileld capauity
_— ¥y X Fe = E w012 = 0959 n,/m
\(w 9 g )

= 4597 mm/m

@ Pe H/\ ' . ’ '
P .of- water rn the TooF 5 me af—Pa_pfma'na/nf* w;'lﬁng F'Om{'/

—_ YJ ) +
Ca | Permmment wilhing porini-

I 008 = 61129 M/ = 122mmMm/m

= - '?’ X

CQ). DZPHI‘R 0[_‘ water ‘Rvaf'ab[Q_ ™M Y‘O-O‘f— zone ,

Y - . R
= —%;x d K[ﬁ — permament wllhhﬁ Pomﬂ

o '
- 9_9;, X 018X LO"J"O Oﬂ

- 0.269)«)1 — QC? mm

-—

(Ans:)
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201F, 20|y , 200§

o G

EXQMP\C 2.5 F|ncj -H‘-Q f'eu Cgpgu'—y Df' 350/( JQT’ The J%’LOU[H}
dafa:

Root 2one. de pth = 2m

EXI'SHﬂa water content-= 7. *p'N'MOJ"" :
' ' -]
br Jﬁ.ﬂf,‘*‘lzf .of sof[ = 15 KN/m3 -;7,- /-l 4/em® 42 —

‘ AT
Water applied 4o the soi[= G20 ™ '

R
W9+M [0'55 clut f—b (VaPOY‘aH:’Y] MJ JEQP Pefrcala’hdf] — { /
Area DJC Plet = 000 89+ meter
S
M Total watey appled = 500 h
LofS Of: w'a"‘w,: l() ,%

L

Volume of water used vn the seorl :C?Oox ) m’

= 4‘5’0M

WUght of water yged — @mx 9-?0 = 44145 gN

(4509¢10) = 4914500
Tota] dr ety bt v
d (7 of- the ser]l =(15 x 1000% o\) = 20000 K

_t,*f_ .

A
(1500 % 1000 x:{y 9.€1) = 29430000 N

Mx 100 = 14T Y
36000

‘.' e 0)[‘ watey dded =

x AUMECO 5o =167,

Exl'g'h'ng water content = 57, 224%0000

T, New water content = (M/FR45) = 19.72 1

- (15+5) = 207.
Fizld Capacity =19 27 |

()
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e —————

2016 # PN Moc\\'-—\fxarngle-z-wl

Example =361 A loam Soi| has ﬁ'elel CaPnu'-}a of 2% -and wr'lhhg‘
co-effyr)’'ont (0% . The JYZ uwni'f we&‘?h-}- of sofl % 15 EN/m3. 1f Hae
root- zone depth s 70 em , Determineg the Sﬁwaﬁz cnpacl'-iy of 4he. sorl.

IW‘l'Bah'm water 1y applied when morstune ontent= falls to TR
the water applitahion -effl'cn'mcj s 75% , defermine the water depth

raqm'rea[ o be QPPU'GJ 'n Hae f’bH J

Soluhon:  Given, Yj= 15 #/m3 | Yu= 9081 KN/D

M'ah(l'mum 5"1{’182 C’apaf]'{vﬁ = A\/g,'g ble YVIOL"'}‘U‘Y‘Q
— k?rd_ 5 d X EF& = N¢]
4w

——

15 « 070 X l“—o,:w\_ 0 loj
9. €|

1§

_ guag m = IRE O

Depth ' o . 1]
P O\F JT‘Y'Sjahzﬂ'\ o4 ?—U-chlx [FC — W]

;Zl g or70x [or22-011]

1.

- 0,08 M — 86 mm

Water applicahion effralencty = 757-

. ' . Y n -
2L Freld Arrigation require ment

(A
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Example~ 37! After houw meng daﬁg wi'lf of ou s'uPpléf wafep fo sof]

eelay foam:) i grder 4o ensure eff1cient f'rm(f'j'a:ﬁ'on of 'H\ngven
C’Y‘t)f ;l:f‘
& Frleld capaci'ty of soil =77

(@ Pev manent— w”ﬁ\ﬂa Fﬂl‘nf: 144.

C“hD Drﬂ dfensv'{y of sof| = 57 KN /m?

('.\9 Effechve depth of root =75 &M

™ Dal'ly con sumphive use of waler

1) mMm

for The ﬂ,‘«/e/n @rop =

Saluton *

\)

Avéu'abl,z molstuve €1 (d Cgpg(,}y — Permanant wl'lh'?j paint

= (37 —14) = 137.

Lah The re'adr'{g avalable moysture = gov. of Avojable moisture

*, Reail‘lﬁ avalable oty re = ©:8x 13) =i e M

Ma|3“’lA"“’L
Optioum o contenty m, = (2F —lo0Y) = (¢ €T,

‘ \ [} 4
; s \ w1 monsture 15 Nse
Heneo, |, when ”’r'ﬁah"\ water 15 afp‘llf’é )

From Her 7. to ATY.

bentin of water stored in voob 208 during sach wetering,
P | _

_ xi/ Xczx[a_mﬂ

w

e et Loz -01e¢]

~ orllg m = Wy e”

avalable for ,evapo'rafh'm — 1179 cm

y IR | L .:1o.€:z\da;fg
+, watering frequenty = Tq ~ L0 434/ S

Cvai)

Thug , szﬂﬁ of water

+ Ay = ]2 [ & 44
Pad lg; eon Sumph ve use 121
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_\_EXEYQI'SL-—- 8(1-) 20“ , ;(oag, 2005
Compuie the depth w d freqwmg of |'rr.'?9h’oy\ regwired
; for 2 cer tain crop w1 th ﬂafa"afvgn below

A

Root rone depth =00 M fre [d caFgu'wL\;f = 227-50
Wilfing poin =127 ppprent spe g7 =

Effectoncy of Trr1gah
¢, befsre 9)9{9“‘”

't = 50 7.

* conmm};h'va wse = 2% mm/a-“‘? y
07)

Agume 50 9. G[QPIC, R o avarable meistur
Lof l'fﬂ’azh‘m, water a+ Hield (ap?(fhif

t SOIU'th: . i '
. Avaratle molsture — Field capacﬂ‘j — UJVH'TYlg POJ{H—
< ':C,{l.._]?) = ?O 7@

- » ' ' . [ ] YQ
"’p\““'!?’} avajable morsture o 50%. °]L fivaisble moystu

= @sxiE) = 5T

e W)Dh'mum mols fure (OY?‘}'PW*_, m, = (22~ 5—);]‘77 7.

L pegthef water stred = Yy dx [Fo—m]

L
W

= F5 mm

. 1 ’ r
Forw Fb./' &f’ﬁ LIW; d'{: f-rn’gaﬁdﬂ, -AZP_”\ of_' wafevr PLQUIYEJ :_E?T-S—__- = |50

LSD ey
[ww?nh'tm fYLCIULm(; = -——3{?——'-—4 '_3‘3," ('AW,.)
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Duﬂj and Delda]

Ex am le- 31 An f‘rm'ﬁa’n‘or\ cana| has gross com
. b i lf_.
80000 hectanee out of uwhich €57 15 culfurable tY'”a?’"ﬂ

. » o
The fﬂﬁ’nsfﬁg of l'wr;'(jah'cm for Kharif season 1 207 3N for
4 at the head of

maan ared Gf

Rasp Seagon 60% , Find The 41“§chawge cecquire

r
¢ £00 hec’rares/c'umac fo

the canal 1f the duty at 't head
fnr ‘ﬂ?b1. 503507 .

khw"f Seagton and 700 hec’rsw’zs/wm@

Solution: | »
. . — APO00 hecTareg
Culturable wrlﬁable are :CO:ELJ‘X Qoooo)

bare
Area under Khar)'f seacon ='(0:30% ggooo) — 0400 hechires

h aves
Avea under Rapi season = (8760X ¢§000) = 40800 eet

water required at the head of the canal o ﬁﬂm'g?ﬂ land s

() Umder Kham‘fgpa,cor\ — %& = 255 C(umed,

ﬁo?@o

1700
i Requived distharge  af fhe head of disteiwutory =25 €

Sl )
\

Clags lecture|

(l‘) under quf' ¢eagomn = - 24 cuyea

wmeg
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Example-2:120 A4  woater course has eulfurable command area D'F

2600 heetares, ouwt o-f— whi'ehh He Miensities Of f‘f""ﬁ?'h‘on fav X
respec f'vely .

pevinial sugar can and ricQ crops ame RO 1. 3N 407
e &WPJ for these oveps at fhe head of wafer course e

250 hectares /cumee and (808 hectares / cumec r‘egpcc*h'ﬂ'zf' Find
the L'gch:wz,e requi'red 3t the head >of- water cource [f the pedr

J«Qﬂ"’l‘?ﬂd 1‘5 IQOZ, af- m QVQYQ?Q requl"r’CYV\fﬂ‘f"u

Soluh'on
Avea under suﬁar- &cLars ;(0,13(4500): Lao heetares.

Avea under Ml = @'ux ;(goo),—-_ t64 0 froctares .

. 520 — P mee,
Watey r"rzqwmd for g’uﬁgr cane = =50 ~ 0:+699 (vl

lo¢g 0
’ ! = — or59¢ cumedl .
water yequired for ri'e = e 7

‘ ' 1] vequire threughouwt-
sicee , swgar cane 15 perennis| cvop = will requ
the year .

Uemea. , Ha water course MUST

carry 13 +o fad Jffkchwge of;

Co:G?‘{'r‘O'E?v) = 1PAF2L (umees:

.
L]

Tha im’gn é/t‘gcha/r% fp et tha Peﬁklgmamd

:Q,g\x [.9_79 = 1.63 Cumecs
G
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Example- 203! The lzf+ branch c¢ana/ cam 4ing ﬂJl?rharrge of

Q0 cumees ha culfurable command area of 20000 hectares. The
1’ﬂ+2'ﬂ510+3, of Ra b1’ erop 15 90 percent, amd the base PPMBJ 1% 120 d2ys.
The iy bt brench ¢amal c;wrafna af'schwaz, of § cumece has
culburable command area  of- 3000 heetares ,'n.[mgﬂa of [y ation
of Rabr ¢rop s 5o percent , and the base period 1% |20 dary 5. (ommpare

the affi'a'ency of the fwo c2nal systemg,
solution?

(3) For Hae lLf.}- canal?
Area undey Rabt

— 1e600 heclares
erop :CO:B‘X ;0000)» !
Diy chavge = R0 cumees,

(6080 _ coo hoetarps [ cume e
ey DU.+3 — T

@' For the vi'ght canal !
undey Rebi cvrop = (6.5 X 12000

): cooo heclarss
Area
Dl'sghargg = & cumecs

000 _ 76D

" Dui'a o e

€

hee! ves/cumec,

. dud i mere e {fyirent
Sivice, , the leff eanal cystom has higher i

2011, 2002
Txample -9 4 waler cource has a3 cultupably, command area OF

L)

1300 hectares . The ,;,.;.mgl'g o]C \'rm'aah'on fov cCvop A ¥ q07. nd

Cfe B 13 357, , both rhe (rops k14 Rabi' cpops, Ceop A has 3
of R0 d3y5 and crop B hay for f:ve/ar‘r‘dfJ of 15 days.

¥oy - partod
., 1'f the Yor degth for

ealculate e JA'Scharﬂz_ a-f— Hhe water course

: ! 6 ¢cm .,
: ' % y B 9+ 15 '
!,Ns},/] 15 10 Cm o {-o
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Solution
(&) For crop A
frea under frr,('iahbfl = (olt/ax 12 00

=480 hectareg
¥or Pew‘oi) b~ 20 qu;

Kor JQPHA, L= 10¢tm = 6:1 ™

ares

o'l C LMoL «

WC'Q, DI}CL\W?R Y’Uym're(j -— 4]?’0 - ‘o.g?f Cumedl,
1728

@ For crop R

Area under 1’rrt‘gafh‘cm = (035X fzc)o) = 400 hecfares

Kor c!b?ﬂn, §= (6 ¢va = 0']é6mM

Ko Purl'del, b = I;dsﬁs'

b _ 15~ — 916 hectares/¢ )
o Duty = £16Y X : _(z* é‘;’X———a’“) 21 [ tumee

'Hunu' ,Li?chzwgg raqU,‘r'ec{ = _;r’—lg:og— -~ 059 cumec,

o The desgn  discharge of water Cour st
= (e Ft+ 005]y) =0'F9 22 0T cumee,

S
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,Exam?la— 2450 A4 water course  ommandg  an y'rry‘%g-feg area 2 f
6400 hectaves « Tha 11 ang,"!a of f”’j’&ﬁ'm of mree )‘n' s area
15 €07- - The transplantabtion of rice crop fates |2 day s, 2nd

Yota { depthy of water Tequived by the CTop % 5o cm on T

———

¢ y ! / ? lantatr
Frleld CLU*TI"ILZ Hhe ’FYGWUPIsmh.ﬁcm Pemoqh Durn\ﬂ Hwe trensplanlatiom
10 ¢\ - l:ftf\4 M

pert'sd, the ugo ful Pain fa//ﬂ"j on the fib1d IS

| ‘ 4 . 'hf'amg zan‘hﬂ"lh’]}
luty of i'crigehon for the Crop o7 o freld u:'hf; . %rp )
. . u ?
3t the head of the fileld and afso phe head of Ll i“ .
] sourse » A15° ,
Q-QSUTYH'% logc oo of ater -'1‘5 be 26 7. (1 Hee water” ]

'n o water oUTISE

ealculate the Hschange *

SoltHon: Ly g, -
|2
o Q'G }(—__
= 4 Y b )
g < 12 day¢
S p= 869X _%_ Merve , ik s
4:('53,.[0)::4OCM =
¢y 12-
=D = §r X Py

D= 2A97:2 hectares /cwmzc :

¢ihee Hee logses’ 'n the canal = K07 -

thomes.', the duty of water 91-:“#-233 of P water course

@'K‘X 2\5‘7"2._) = R0t .%¢ hedwes/gumc,
’ — o heetares .
Arend blﬂJQs” rl'ee P?gn fah‘m :@é;\( G-OO) = 36

260
) Discharge af fhe head of Water Cowrse = “5y5ig,

— ’r'f“{ cumecs,

| [ Same 41;1-;7{] Bxample = 3027 | . @M)

.,
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Ex'avn?h-gllﬁ'. Table belou ?1'\/pg Ho ﬂet-éﬂgfrj data dhowf— the crop,
Ha'r clu.‘flj , and the amea under eaeh erop command by @ ¢anal ‘
h#l‘ng,' off from 3 storage fank . Ta¥ing 2 fime factor for THe

_,_%_, . (Q’Cukﬂ—g Hee Jf}(hmge raqul'feJ at- the hoad to
y Do for mine  ht

S @amal f be

He camal. .T:F Hho C’JP?}U'J’y factor 1 0+ €
‘lgsfjn dl‘SCh:‘W?( .

\ Ares bu 14 the head |
Bage Perred ( -}—13
CT‘DF  days) (Md‘an-‘) [ to fhe canal (hv/cuwe)
L Sugav ¢ ame_ 290 €50 / 5¢0
.Wﬂ_apu.f;ﬁwgf ceae i 90 (20 5§D
hot weather B
Wlua’f" (R?bl‘) 120 | GUD J; leoo
i | —
Ea-jr‘t'( Maﬂgoon) jon | fvo ’ 200 |
Loo
Meﬂafgbm (Mo} weather) 1720 140 __J
Solutyon: ed
~ P46 Cumec:
D1s charg® fur sugqar ANL o =
w .
fm"’ U\/e}",ﬂf _Su.agr’ cang = _|_5_a — 0;29?— Uyt C
(oo = (umec.
— — Or'y‘f'a
for  Wheat T
‘v = G00.c_ 6215 Cumce:
for Bagry = vl
260 ~ pt(b cumec:
for wae'hbtz = T
| \ ' re'?lll'rc.
' 2 la i+ wr
Since sug v eant. has 3 base P?rloJ of- 320 HS ’
wafter 1'n Pabi , Tongoon and Kot wedther, i
" : = |*Pq '
Pt D]'_;(h'&fgp ;h Kg},, - Q-qca ~ O 3?‘;?
AV

Monsoon = (1'4C6+ 6:25) =

Hot- wealker = G"ffc +0-07 + oo€0):'- 7\‘?\?-'3 Cume;c-

pl“ChQ'f?Q fn

D’.Scl'lﬁ’( 9@ "n
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Thuy  fhe
Time

Given, capadu'ty factor =
i bestn dscharge =

E)GGWP(C—S-F]: The base peme

max )y mum
Factor =

d emand DF‘ 20 XF2 cumee 'n thf weather .

13/ 20

CFull sepply dshavge af the head do the canaf

= (2 273}(’59 2497 (ureC:

0r¢
Cume C+

<&

indensity of )'rm'aah'on and dufy

2. 4y9 7

0:8‘

= 4292

of various crops under 2 (anal system qwe g1ven n the Tadle
lea'bJ Find the negeyvoir CQF&U"’? f  The canal losses 3re¢ 20 7- %‘g-

LYegervoly losses #re [27. | _
L Crop [ Bate Porivd [ Puty at the head Mrea undey |
~ &l 2 Cdaz;) Chep tar / cumed) the trop ( hectapes)
L W heat- 20 I {¢o0 0 4200
guﬁ@n— Cane 6o ' ¢ 00 56 0o
€otton 200 l (Yoo 24 00
RI'(Q ! JL Lo ?OO 2900
Vegetab Ie R [ 200 | (400
Solut'an
ero B ase Period buty (1) | "-{::n——imb - 4‘;::;(;9 Volume = 4 XA
f (‘a‘ﬂsJ (@) Cneetar/cum) ™) , heetares hectare meter
W 2) Y G ¢ =@ xE
Wheat—| 120 [¢eo | 05U 1§00 2764 1€
| }i_._ RSN S , L —— ‘. » .
- ey Teoo | 1772 €
Sugir one e | goo 5 386 | e
(oo | 200 | deee | vmy | At 1 w@F
Riee | 12 | 9w | visa— g o%ee ) e0Etd
vegehbu 100 1 71:-0 i le4¢) 5 {yoo l 2073 6
gﬂa, v jume 2339\60 h? ™ < == 33&;9;7 ha-m B
; 3726 6 (Do your edf)
" “P”C’f‘ﬂ of reservoly = - 0 8 X 0%e ~ 47245 ha-m. * Bxample- A

( Ansi) same typL
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201¢, 2015, Qol};ozoog , ' ‘ ‘ L
Exanple - 31281 The base Pz.r’l'oé, 1})—}@15{;‘2 of- rv’mﬂa/ﬁor\ an u-jg

- a
of water ﬁr variout (rops under the canal sysierm re
Cu{{—urabk

@w‘VMo ’Da-]'evynl’n&. the reser vorr (apacl'fa IJC the

l ' J
5 command are3d i 4oo0dhcetares, camal Josces e 267, am

1' peser voly losgey are 15 7.

t . ‘J D " /vl nfen;:' 0'{'

I T Y -7 N e 77

| skl s a0 20%.

i §u3aw- Came }LO {700 T 7.

| ' ¢otton l¥o |4 oo ld?,

Rr(( [ 20 g,o@ 'r7° |

\‘ vegetablk 120  on = 3

4
-h'ly oF water = 6. (Cuw\aa) X (4%‘5') z 8‘!6.51 XIG(Q,‘,',.BG)

|

1

1; Sﬂluﬁ:ﬁ?:. In P tadble , &uan
| -

p 2ast [ fnhn;ﬂyf Area 1 Dwfa« Wichavge auzn?m*;‘/;sff Bages
i CY‘UP per,‘ad (4'99’ I:ﬁ'g'ih‘m‘ (hﬂ-)i B ”(h Q/Cume{)m B ( Cgé () I ”4“)7{ )
| ‘ ' TG : = §rGMXIe!
| W O | O . [9=@aws @) 9= N | @senth
| ——— s .aq.  gcoo  Ilgoo 4¢ o€ Xt ©
| wheat | 120 | 201 BP0 Bee e g
| - T T comp: . 146 32 x(0
i Sugar-(ang 360 { 107, | §00°° fifachs 747'?‘" i o
| Y E— - e e i C
' i v | Ad4.43%10
| whien | K0 | Leq. | Aeee | qep | RET SR
| ey e R RN R P 7776 X1
i Ri'ee_ (20 ‘ 15T ‘gci_ I e i
—1‘ . v ’ g‘ ’ g
N I 1S~ ] gioodn [ A 2?‘_ adndadls
| Y e | S = 40352 X106 m3
E £ L3
volu me Peqw'ro.cl oF head of ¢anal = _joz’-é‘ima — 53&.03X10°™
| O lp_'
]
) . 53¢,0%% [b‘ y; 9
b 5401";3& C_Q/FQ.CJ‘{BZ - = 633 X6 M-’
e A 085
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H Class Leeture QOI7,2014 12008

mi'a-rofs area Of an ”wr;gahbn PY‘O'J‘PC't' 1'3
of thie aboutr 5000 heetares hawe been wh' l1zed for conctruchon of

dk’l”l'ng,f Y] Y'O'aég / brl‘dges 2"'—( ’ TP\Q avre 3 '}'D b( (ulh'{/gfd Jur\"nj/ R'Qb’
(1"

50000 hectares . Ount

(l'n w\'n’rer :e:yon> js 25000 hectars and clu\m'nﬂ K‘"M’JC erops
SUuUmmeY” szasorD vy 2.4000 hecdares - The Au'ly of canal water fov Rabi

@rops 5 5000 hectare per (umec and for ¥harif (rop \s 3000 hectare
pev Cumec o Find the d,'sch'argc foe the camal af‘f@ran'\/lnj

: ' I
for  peak 41'<(h<w8g and lo¢s of water 1n transit. what WO

10 7. allo wamee
J be he

annual \'n'teﬁcf-ly Q]C 1'1*?1233%1'0/).

¢ - ares
Soludiont  given , avess command aved = 50000 heel

_ Cgoooo — 5000> heetares

‘vable ¢ommand avred
Cul-Hv ~ 48’000 o ailem

For Rabl crop¢:

¢ et
Area wnder - yabl cpops_:)_t;OOO hoctar

— '567-
. . L ahon & 25000 oo = %9
o Jnten 5”7 oJL erg ' 4 500D

25000 o (umed
and, Dr’sc‘nwgz. for pabi @2vops = ——555

' Khael f (rops:
ovr ‘ ‘
i—/’:ﬂ——fTUﬂ der Khwtf CYop = 29000 hectares

b« 24000 — §3:337,
" ! . * - - w3 ,OO —
«. Itena'ty of 1rrigahon pre-rya

249000 — @ cumre
2000

and , D]'sch'ah’g( ‘ﬁw‘ Féha/n'{ crops =
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o Requived dischavge of the herd of distributory ..
- 3 cumee. [_* rabi & Khan'f Season "Jﬂﬂ'ﬂ' \“i‘
WY 3¢ 7@ ,\3307 required

For 107, allewam cq, ﬁfr penK JA'SchWﬁZJ ksu-ﬁ'xamp\z—z.ﬁ

The MSIbn An'sclnamat :<3+ OrlKS’) o g g cumee .

*e | _ .
nd, Annual l'n—}em;{}y' o f ;'rm'ﬂahbn = 5556 7 LM 7]
R (?L‘ l'ﬂ'fensl‘f"j of frm'gbh'oﬂ < 160 7.) (Aﬂgﬂ

- : o 012, 017, 015,202,200y
2 ad w3s
, 30 \'Ywﬁa‘non cana)

-—

lo ‘Memu’Y‘e_ 5000 hg_ o.F Knbl' CY'OPS
YUn 4 ﬁt{m; Calculate. gveval] alu‘J"ﬂ S JQPW of water wsed.

Mon Hh Oct Nov. Pec., Jan. | Feb. [
Rer of Running day 19 20 21 211y /
Disch w2 I (vné’) 2100 2¢50 arly 226 | 2:00

ssluhon:  Giyven , A— G000 hectires.

e I AN I T
Oct lq L0 { R500
Nraw ' e | 20 2000
e | AL f &l 201207
Jan, 2 ) Lé R+2S” | 2227227
Few. | ¥ | e 2,500 e
P _;t —a— SR v 1_‘ S —
| B il i v Lt - 2D 1141-49 he/cuman,
overall JM']"} pumy —ZWD-— p ﬁlM‘]jJ_ZlM = )\233:?9 hn/cu\wa .
WEEnow Ac?:cvx—gb—
9¢ - p'3Fm =370mm . |
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. 3 R013
If wheat vegquires Zuout 915 om of water after query

. 30 dagg , and fhe bage PNJ“OJ of wheat It |50 Ja(ys-);l%el
e value Of duty and delts 03: +Hhe wheat.

" Soluton

: Re_qw.’fed J@P“’\ = 9,5 (m ,.per 2very 30 43/515

. 15D
No of interval = —= =4

oheat = (s X 5) = A7 €7

= 0475 m

'; ~ Deka of the (A )

—_—

Duty of the wheat, D= BebYx —
{50
= 869X a3
_ 9708, 41 hestaresfoumec

(4
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Example - 41101 201¢

@on'surnpﬁ'vz USe of Wa 673!

’ t ortaln ¢rop
Deteym ) ne the CO"Sumpf-/'ve USe rec{ulremen‘f' )gr' a certain ]

t

Wit the chimate and other data given i the tadle
¢3leulate the fie)d J’Y’H'gaﬁbn regulre ment

ffialency s 757 . Use Blaney - Crid [z formd 3.

below- AlSo

Mot Mesn t#on’rﬁg Monthly 7. °F day Honthly Gnsumpd  Mean month ly
'fz”lr c Hme hr. OJ[ the use co-2ffi u'enf Lff. raih fif .
s -
April oy e 6o
May 27 9:29 6rés ~
Jung 1¢ 2/ 1€ 0’7? s2.30
Uu'bg 9 Fe39 oI 7q -69
rﬁu&gw&# 2y 0y Qe - £« §0
Jeortonar - 27 £ 3 s Ty
Petobon 29 e 10 o (O 25, 70
'Saluﬁ'm’,
i tre| P K w=Fp et e | Re
— (\n"”!) (MW\)
Apv1'l 5 g L0 ac(d 12129 .
Meg RF- 7:2] G 65 2y ey _
TJune 28 9.]¢ 07D 185 0 ;Q-Z
s e p#Y 078 151 2° 7 6®
e 707 0: 5~ (45 57 §2-¢0
EZF’?ZMLV Q_l_ _;,3] 065 “J , 60 o ,}l‘w
Octo bav 29 vle 0. 60 g4 17 25 30
SU T 861030 |TRe= 242
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Total ¢onsumphive uSL molu;'remu),b

U =su = 86133 M~ o o

don;ump'ﬁ‘w: ivw'ga/h'cm m,e,mmmf‘/
CITR = U— =Re

_ (el 23 ~2<?4'Z)

= Z1513 ™

‘Ff‘ﬂ)(l }‘TY’;’ﬁg/h}n Y@?U\IYQW\QV\T/

. NIR _ IR _ 61513 _ £20 1 F mm.
FIk=— B q 6175
?

. 3
£k Cme Akl an, (Ans)
Vse ;5 culem) = Kox .ﬂ"—o Qg +32)

See B('amplz— 9\'9:]- SeK G‘IO'Y‘a
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Irpigahon Reqwrement of Cropl

Y

1r MOdl.—(E'XEY‘CI'Sz:, -4
" 012 2003 |
‘ FOllawl'nﬁ data vefer v an 1@TI‘CU1+WMJ land (Troumﬂ/ i
oo .

@) period OJC ﬁrouJ‘H’\g IL% ju‘]ﬁ ts 3 jmlﬂ
~ (;D VSBR Clags A -{ype, fan evaporation =¢€ f”"‘/cha/
‘(:9 C(‘OPAeﬂ‘l'U‘M'f',’ K':"?—
"(’9 Peveolabigny loss = & mm/day

C9 E;szch've ‘Y‘M‘hfaﬂ Amm‘n((} Hhe Few'ocJ =60 mm F
| , ” 20 7- loss ®
*CaleylAe Values of NTR , FTR and GIR, * Nssums

wefer aPPfl?nhEm Md 257 'n onvey IN.

Soluhen,

M gy — 3157 0D
Total period = 16 days (” 74

™M
S Pan €'v<.v}:orm‘1'éﬂ ,'EF :—:@X IG)
= 9 ™

ConNMP-h\/\g wee 576 wgr’@/f/cu = Kg? :Q!'?_X?é o

— 110D BN

€omn sumph've Ifr**l'gah’ar) Reguivrement , ¢ 1-R= G —Re
:Qlﬁ?-"' to>mm

o 5‘6‘r2, 122244

Mer f”"}éh;ﬁ reqwire nent, NJ-K'—?(C“"’Q()"_&‘
= 55—'1'1’-(‘5—X,é)
~ 1352 mm

-—
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Woter sfph'(svh’dfn éff—;'u’ungg,f ’7'3 :@quﬁ =P07, = 0+ ¢&

F + Fi1R VIR '
Y Frold frey)a9h' ™ reguyvemen =
| Brmagatim e ’ 7, .
1252,
i 0:?
;
aer Camveyana offiengy, ) = (jos-25) S AR
¢
= ( ” ':—O‘T g
A, élf'pss J“'lfjiﬁ‘on 7 7 ZLS—
Requure ment-, IR = _FIR 17 1593 mm
o 5 '

¢ .

(K4
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Wheve T 15 M cmyy, | Ty 15 ' gears and 15 ’n mraudes - .
E‘Sh\m‘a’r‘é’s H\a pear. pate o{- runoﬁ; .ﬁ,f a4 25 (yzw ;ﬂr‘ea,%mog,
Sslubon : Given,

length of—  wader Couvee = 1€ Km = [R00 M

—

'FQ” l'ﬂ H\ﬂ‘ ef{/vaﬁ'o'y] = R'Z’W\
2
¢ - — 1017,2"
Rig 1go0 °

O -0 7%5
'&( = 060195 L ?}3 :

~0:%8%
— 0,0195 X Cl?oo)o.ﬁ;c (O-OIZL)

- 39 12 minutes .,

61ven, , 007 _
" I - go Tr _ gox (29) ~ 25.9 (v/bw
|
| " A TS EmY gp = B
Ao = 28 EM T ¢; = 01°
Ag = 10 Em™ (4 = 835

4\-: Q"??g]—ECf Af

_ , 1,07{013“1}-
o (resx 020t b neerot )
--’9

— Q*?‘H?‘ RL‘)

’ /3
= (17 4 ‘k Exeeycise — 1418

| (s
Example - K{+3"

A culvert 15 propesed acvesy a stream J’ra:'m‘ng an arca ofjg;
heelaveg -

[he. “cafchwment has a 510F¢ of 0,009 Md the [e/njf“ﬁ

fhravel for water FS 115D m. Eohimate e 26 year flood 1
1he wafn.f,u s 3I‘VM\ bjf—-

o060 Tr i
(4:.1.2-0)0'%

—

Scanned by CamScanner



{ | Leach tng Requive men
vy -

‘EMM: 014, 2013 , 2008, 2007 3009
C Estmate the leac!m'ng mc,m'remzm{— Whan Hha EBe of fw  staturafion

" exXtrat of fhe sotl 15 mmhors/ew\ at 25 pereend- reduct 'on

M e Ow'elJ OJC eoHon -The EC of l‘rm‘gaﬁbh water 15 16777
. M’nos/cm.
Selutyon ; ’ i
we ¥now, LR = Ec, _ _E‘Ci_—; [oG - 0.0¢22
E¢, X EC, 211
o L_R:_g:gg\%
Thus, i+ 15 necessary o apply approximafely F7. ™ore

weter Than me’m)ph'\we use rzqw'YEV"“”f".

I AR (7
(5% Gara]

| Example—6-l

Eshmate the 1eachff\? vequit e ment when Ec ~alue of

entrad of sofl r¥ 10 mewbos/em at 257. vreduchon 11 the O”HEZH of
what wrll

2 cajurabon

2 crop » The EC of |'rm;?g-h'an wafer I's 1+L m-mhos/cm.
" be the vequived JILPHq @f water 1o be apphied o the fite [d
if  the consmphve Use requive ment= of the ¢rop s g0 mm - EC
~-\f'alt»Le of the ’eg(lﬂ‘]'r\g water may be sultable assumed.

 Seluhont L vsw
g EC) _ EC/

' -—
Lme\m’\nz r“?“l“"\"’f, LR= B = T E

61' E , = i:lm-mhﬂ/cm ' MJ EQQ - lo MrW\hﬂj/Cm
Iven ¢
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Guven , - &0 m™M
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30 OG \ blq —?0 \ ‘I ] . H - B T
: ' YIS 1 '
‘Huuo., : 0 Slve P \ L

k ) o-;‘?ﬂ‘Dt Vv R ANRVEY- 5 Y A e
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. mm
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'
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1
3
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\ ! [a) l\ \.w\
" i r'q é
' e bs vy - N
» i
3
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| A 1
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"
.
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'jN"J'a :IHUW Ef'f:'(l;efl ey

R01$- 125 Irtres -;q—- EX’-""PU’-" 2-F

Example - 40221 A ghreany of [T50] 1ires per second was delivered

F0O ['trey
from a ¢ana) wamd li'ters  per Second were de|gvered 1o the
) , ¢ heetareg .
Freld . An avea Of- ]Q*L]Hecfwzs was 1'rigatked 'n {,(‘7%4' hours »

j m o h
The 2 {fo hve depHy of root zome Wi [/Sim - The runo ff fess !
3

420 M

The freld wag [f45|m? . The depth of water penetration varied

1.35«1
S e Ewm

A Hra
h'ne;w{a From (15 m| at the head emd of fhe freld [i—i."i‘l g*;{ofgj/_'ﬁ
\ 20
caf&("'f‘g df f'L\QfO“ IS@_

mrﬁ,-’er cor) v<jf,vnuz. Eff[ A e/n(la, 9

and wafer

- Tl end . Avarable woisture, halé1ny
@ iﬁpﬁ\ of ;O‘fil' Deoter ming The
twater applitation effyalncy water Sterage effilc’ency ,.
dstri buh iy -fol‘u'c/nc?. Ir,ﬂ,ﬁah‘aﬂ wag sfarted ?f 3 Mol s ure

‘x +Y‘3Q-h‘6‘n l{,’\/? ( a'f :76 GO -

Solution o
watey con VeYance Efﬁl'cl'e/n e q( I
1o

— ——

572

X o0

% 100

wafer application ef:f‘!'cr’ﬁ/ﬂcz , ‘73 i, E % 106 c
o 4o se&

7
1o XgsXct X o
© Wador delivered o TR plot 2 — %M "
\'\Hrt-h’“

~ 2l m®

Run.aff loss =445 m?
n
Jwyg = (3ey— 145) ™

o water stred 1 The nobl- 2008
= 3723 ™M°
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‘() = ;L_Bixloa — 2L

4, = 314%

water 57'0raﬁa, .ef{;'c 1'en esf ), 7 W

| : ' o= T, =%
| Cioton 'holeh‘rtéf (apau"}"& O-Tf The soil Cﬁ(oax ! S‘)

the yool 20)’\(’,/“7 507,

= (Fe0 ~xzoo) = |50 M

Mo /'s fuve req uired 10

= L2 xaamel mP
(mmfo m) T prea (heetore
— 3200 YY]’L

< Q?zg , o
" B — 8a.. 687
Yi; 3300 X (00 EN

Water di'str ) buhioM ff{:‘cn'-mc&g, ’44 = (l~——§7 % 160

er d I'm Fhe vyoor zonk
Avevaag clcpﬁf\ of water shre +
Clz [r3+ Iil = "'}
2

Numer el deviaton j'r'am JQPH'? of— Pene-f'rnﬁbn

af fhe head end = ({ry,,/,gj e £72.™M

o e (ol enl = (13— [11)= o2

0.2 02— g™

¢’ ! e
, " - -—
gy AY‘CV‘aﬂQ_ ﬂu,fmc_'f'l(a'{ de Vfaha;l / % —

] = 1 gQ— ']
L= (- wiee = P

f )

[ same —ELPQ_J - |sSK- Gmrﬁ Example — :Lo:f/ Example- 7
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.Eia’"l’k" 226 201 , 201y , 2007
The depth Ojc penety ations a\ong"ﬂm ‘em(ff“fh of 4 boavrder strip a7t

+

'POPFY)‘]‘S 30 n'\-E"i'-QT'S QPQ.(-}- weyre. P‘(’onc" m]'f‘ DbS(’.f'VCd VH'QQ_ dre

4

200539519, 16 and 'S mefers. Compute the water disiri buhon

. efﬁ'c!'wncj.
+ Solution :
’ ’ ’ 'S
Mean QjanﬂfD: QO+|9+BI-9+I ¢ t1 — 1eFC meters

Abossluie

- Avalues of deviations {mm mean  are
y 7L - 105
(2:0-1-%) , (1-9-1-7¢), (1e—1:3¢) , (rre-lee) Q7 )

4

« = 924, 0.19 , 0,04, 0:16 , 025

Average of  Absolute valuts of damattens grom MR,

0:244 0114+ 0104+ 016+0°26 = prl&s meder
5

d =

<, The water distpibuhion eﬁeo‘encg,

0-168 ) _ 0.905 =90:'57

b (9

Comments:

T\A:O",og o d -
H 0as ot unifor wl'a dishr buted 'l'hﬂughm{— the 5
) thm ' »
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EX Z 2,1 |
&M_' ( Rorder S‘-f‘m'p mz‘rhocl)

find the, Hme w_qu\'ved to (over an  Fres oJC oi1 hectares

When a2 tube well /s eﬁ'ﬁychwat"d% at the vate 0f 603 Cumac

for ""‘“"j?ﬁvof’] of rabi" cvops. Avewa(ola Jﬂp‘i‘fn of flew 13 expected
to be 75 om, Average infi'lfrat'on rate for the sor| may be

taken a5 ¢m /hour.

Solution; 0103X3800
GQiven, A= 0103 curee — CO’OBY’MOOD T"g/hou'r' pn ———l—o:r“‘ /w

., @ = 0+010¢ ha- v /howr

'C'I':_ 76 Cm
_ p.05 m/wr

T = G Om/hour =

= A= 0] heckare: .

6.
(IJQ s —  —
Fro t = 2:303 —?— \°9an Q.- m)

075 0:0108 0,05 hours
ar ( Q——O:\'X '
x 170

0:0\0
0:059
‘nutes ~ 9E& m)ynutes ,

(fms)

Fl‘ﬂ'-l ‘H‘L ma/xfmum are? ﬁ*\a'f"'

~ 0.9227 hps = 55:96 7

i game _H'A'-P,ev -— S-'K'A“Gwra —I_Exam]ﬂe— ] 41

Example-2a-2 * For the above example,

veln: , cumec.
1,} He avalable chgcln?/rge of 003

¢an be t'vrl'(jsn‘(d
$oluhont - |

CMaxmum area that can be ‘rvigated , A =
| o | - _,_9_'_0_'19-@: = 02\ h(t‘h/pe

0r0%
()

B
r
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Mithae

Examplz-§Y (Cke(K_Bg“*n meﬂno.l) | . ,
AN 1'r'v1|'33h'0r1 stream G'IC 27 Itere per ~cecond S di'ver te

1o v n £ ' 2 vr - water h 1A'
3 chee 5?5] ) $12¢. ) x |0 . Tha ar o} 3«
}uraf

o cor | mols
(??acl'f} of 'ﬁ\cz sol | 15 H Pgrun-f". The gve-raggJ

eontent 1y the, erop voof prior o apply ,’ng/ watey ¢ &% |
"ed

pereent 1 Yy lo"ﬂ should o tvrgahon ctream be "’P‘Phe {_O.

the bagn o replenish Ha roof pene molsture TP 't file)d

Cﬂfau‘i“}/ %Su'\ml'na ness due o ‘JCQP e col 210N - |

average JQPHA of (rep voot zene 5 e T gppwwﬂ_ ,
Q?LQI%'L. 3"T'.l\/l"}*3 Of’ '{’L\—E YUO'!" Zong, s ]-S_O

Soluﬁ'&ng

' : = ' Yy~ Avarable o sdune
Ned i'rr:(‘joﬁan PegUITY fﬁew’h» Fleld (‘af;aui'y A Qi:ﬂ.}mi,_ ‘

= 64“4'9') = 7.57.
> apper ant spr v
;,N.IJR:(”?"VX 1'5')—: 11,25 cm/m o f the depth
r—>T00'}20ﬂldepfh ’

Hemeo , Net Irritio depth=(11-25X 1'9 e
- (2.5 ™

. J b "),'l
Total Vvolume of watex vegquivred N Hha CM-CK_ ‘83] it
= Arena Df Bﬁ/jl'n X Net ,‘rrp?iahan
s N, o m?
:(w\xaox 5o ) = 18 2

o (le:2% 1000k £oe) see.

N R T ) —_— N —

o Required  dweshnof Yemigahone = TR A, i
¢ (&)
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e ey W L,

2010, Clagsteet
EX?[’IP"Z— g6 ( Furrow MeHMA)..

Furrows 90 m lorg and $paced 75 m g‘Pw-}- are |'r"m‘ga.fed

iorhal furvow stream of dwe Nires [sec e (niha] gurrod

Sneam veached Hue lower end of the freld Tn 5D mimg, The
w3t then reduced o 05 Aitee/sec: The

_conhnued for 2 hours. Echmate the 3Verage

s1ze, of Sstream
eut back ¢tream

depth of I'Y‘N'g"‘h'aﬂ‘
P = 2 ,(i"fftf sec,

S0 lution 1 Qiven, L= 90m

we 75 (m f0'7g_rﬁ_

4 = 50 min = p- 833 hvi:

R LA kL

frver'aﬂe_ clePHA O-f wrl]aﬁo ("f
1 q K360 Xt 2.X 360X 0:€33

-—

WXL T 675 X 70

A2 gogy &

rrigah’ 4 back Stream |
AEV!_Y‘Q,HQ Je?.}.-b\ '97(‘, 'lfr?thdﬂ )ozi %
0i5 X3 X L _ 9,57 (me
A ——

A - 0)96-)(93

n = (80T 206%) Cm
&G tm

fr Y 1“% lh\o

< Net averayy ciapH'» of

—

(Aw.)
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Example - §+9 ( Sprinkler Mei—hdé)
Determing. The requived capadty of a sprim¥ler Sgstem

+08pplﬁwafev‘ at the rate of 1-2% e/ he - Two 186 meters
on each 171ng -

lorg 'sp'{‘l.r)%l?r‘é dre P1:ud at 12 m l'n"rerv:o{S

The Sch{néﬁ} between lhnes (n 12 m

Soluthon :

We Enou,
S K Smox L 1aX|eX125
26 0 - 260

r2gu'red capac/ff:j, q =

— 0,75 Mitve/sec/
SPH‘n#L@f

Sy Stem csfauﬁ = Jotaf J/f'sch':wa,g, of allsprin¥lers

No. of spr;'r)k?m’ - l)gg\é — 155 ~ &

gstern capacihy = @075 1¢) = 29 Whres ) see.

Qﬂm )
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2016 7 <00Y

Example — &1 (Sprimkler :37511”,)' o
Defermme The  system caP:c;"n} for a 9p'm'n‘1¢ler>-1'wl‘jaﬁ'°ﬂ
sy stem 1o I.PY‘D'gafe, 16 hectares of marze Cvop - besrlﬂ"\
Molsture wue. pafe. |k 5 mm per dryy- Moisture  yeplaced

M sorl af each :'ranﬁém 15 £ Cmo frrigation eff;'u'wco‘j

’

15 Fo  percent. J'Trr‘gaﬁ'm per1dd 1< 1@ dags im 3 vy
terval, The 535—;&” 15 o be uFev'ah’J R0 heurs  pew day .

Selution:

Gi'ven A= 14 heetares

F=1lo 3935
W = 20 hours
J = 6 ¢
e Know , AXd

. - A 27Y0
Cystom capraty - &= Ty

|6 X6
= RFOX T T 0 x o

—~ 19007 [Wfres/ s2C

()

Scanned by CamScanner



2012
Example - g.¢ Cs;wm Flewr Me Hu:d)

Determine  the Mm'fo*rmrfy coreff’u'e/m“ JQ"(')?V" He ﬁ)]lom!ﬁ
dats obtatned ﬂom a Fle/d e+ on a Square Pjof— brunded
”“gf Jour sprin¥leps:

SprinKler 4. 265 X 2032] mm nogles at K& KG/Sem™
519&&!%3 — 29m %24 m
Wind — 3-5’%7)/“ from  gouth west

H’\&Mfcl"-}sj — 42 per cent—
Time  of fesd — 1,0 hour

S g9 2L €1 ¢ S
gl FeC 9 r9 1o €2
59  9°l a 9.y &)
70 ¥ 7 9 9| yee 7
5 7 9 L &, ¢ S
Nete o .

S Imdi'cates  [ocatbn  of sprinklers

S oluton 4

The computationg ave shovn In  the Plloving fabuler
ﬁwm'l
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o bservatin| Trequeney | ApprieHonratex] - Nameriead - Freque g
dew ) aHons peviationg
(my | cm | Frevwend x|
lorn_ | lor2 %] = |62 (1“'4*"("): b |1 ”\”: ’C -
9:9 l grox1z9:9 | ”(%_5 )= 13 | s X1 13
' T T T Tee fon-gd)-09 | ogx =1L
'Y 2 Y32 =18/ CM ) | -
e sy P T '“:" l/ T | T 1 g.0
7] 4 | sey | oo |
grg gl 267 0+ f 09
S - S s st 1
8k { | ¢ L 010 - °
—-l-‘r.ur—v.&._,ﬂ.‘q.. s— — il* e — - o ‘ 3
g | § ?r"g B 017 - B
g { { @ r{ 05 o8&
£ i 0 - R
?FC 2 é |52 1+ O Qf 0
6§ 1 ‘_ Lo I g 1% {( |
NN TITSE SN e
In=231 ismn=17% | ;éx ?Lf |
mean = =MN = 73~ ¢:4%
N 2|
i * . OO X(, - T A >
um'farmt{‘g co-¢fhalent , eu =1 =N
| 1Y
= loo X (1—— ———I:_?—%"
-~ 902 7.

(57
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Brample-gr5~  ( Furvow Method).
T}\.-E dgfa Oé'fgfnlJ Cf'ff)m a ’ff!‘f—' f-urraw ,n a 5”40747 fom

’

$o)'] are /C]‘,\/‘en be[sw

$tvream D1Ston o Advane Hime 'MH{J Crosc secHima
51")_—1 | pertoms fer area (orregmiing
. minules 4o dep th of flo,
CJ&! %M/m;'n) Cm»ﬁ‘f{/fg . ( ) CCm) ( (‘m"-)’)
92060 20 75 2539 (0100
| | 40 Y7 25 €9 7200
¢o 1019 2639 (0500
&0 1782 26,70 joer 0
)1 éS
[0C 29 CF 2F i}
|12.2%
_ _ e d 2F S Ry .
compute tHa furrow Lvrigation.
S lutions (
. . H v - I
| Accymu)aqfed lﬁ(cumul?f‘eJ fdaHeJ Accumu lated | Artumu/afe.l ;
04" W 9 f nfi)dra h'm de H
! - 'tn THW (RHEH) S’h’r?% (Jﬁﬂg f}pca(c’m) Vuluma(f—;'ﬂﬁrd:;) | . ,,,.-1_- Cc’:)ﬂ) ? ‘
' (7&'* T'%-‘) &0 ?;gijx’l Ra»ﬁ?f@&iﬁ@ (161-12.0) jo’;;w ot ‘
; = lsl : = 19\0»0 :”50}3/0 = 44 j(’f’ru}; |
,‘ | | w*ﬁ(_ltnﬁ 1 lufeﬂr‘) ARSI ;4 ﬁCI,,-]rg »1000( ) ‘
5‘3\7 37‘7/» 0 [02120 lsF— ' | 'S ‘
oot 2 blg-0 | |s€3Y0 395072 Y t/(/
Jey0r34 | SETET L2 |3L00 | 233,00 | ey
U784 zzlm'“ 9\?1100 106q 1y | 7,7,
&S‘T’Z 6 f?.’é&’f 0% 301(;'2,0 191792 4 37

(’4"9
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‘- , 4 ’OI% (5|Jr1hkler meﬁ,\o,‘l)
Filnd ke ch'sch:wge CQPQW'}‘? of 2 gPﬂ'nFI:vr 5'(7“‘"“” from
the fbl?om'na data s
(b Crop * whe a4
@) Deptin of I'rrigahon 4o be applied = 5 <m”
GI'D 19€9F wafer W«?W“f&mew-}— = 01625 cm/J;uZ .

C@ Brea = ?15—1\&("{‘3’1’{5 ng—pmx 300yv1)

i

™) overall frpigation efﬁ'u'emc;_ =§507.
‘ (\9. Of@'Y'Q‘f‘ﬁﬂ? howre =90 lars/c!-,ug.

‘ Sd ‘u-htdn':
EEe S NESS we %‘Y?UU‘}/

q= Ad xateo
PHE

Heve , A= 9.5 hectares
d',: 5 M

F = §07.
B - 9 Jfavg.

——

No of ’hﬁs ) F = 01615

a4 = aohrs/day:
2, upuahha pev10d /

_PERE 42390

" AA'SCD’M?‘Q c_aFacH’H, 1= % 20 % 80

14 Mtres /g,u.

()
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o oo aAnes cun il CH S D e Cathai e |

|

| Flood l

H Flood and fH¢ (aunses:

Intradue hone Il ¢ e
A Flood 15 usuaﬂa caused ba
and H\omfng ch snow T+ 15 considered to be 3
eon dihon of +wo or mMore Acres AYZ{ |and el ther,

'Hy H'dal water

vpafﬂ ’ heavg 'H\und
'fe/mPoY‘a"'j

M over flow v

(lb Rapid run off / sur face water

() Mud Flows

@ Pefinithon of Floods
An 3rea goes umdar and rema
415 called mundahon When (mundabon
pf‘operh"z/s and CY‘OPS,ch'sruP‘h commun’cabion and 671

¢ffect o human beirygs o well % flora and fauna, Thn 1+

for  some H'meg,

i under water
catges damage 4o

'Y)ag harmful

s gnown U F!bod'
Oy,

A Flood may
rivey or Jrom Some boda of waten .

be Aﬂffmd I Oveff'low com;'ng f"om some.

Or’l

Aﬂéj Jctﬂbt) whith 13 relative ,3 f’\l‘ﬂh and which over tops the
natural or arhfieal banks n INY veach of o river MY
be called ‘Af{oocl-
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o

§ V‘."\\ @/

B (auses of £lood! 0\
) infall ’nd 1
1. Tﬂ 0Ye 252 0:{— SUTJCQC-Q Fun-ofjc dllf '{'U hea'\/zl ra ﬁ 1

10n3er’ ¢lorm duraton -

2+ In adequa-fz eYoss- draf‘n&ge_ wor K-

2. contrackon Of viver sechon:

4+ Bamk gros 1on -

' r O e 1o Hme.,
5 Ch:mafna o]l» plver (Coursk JCM

% §1'H1"n3 up of viver bed -
e Obs“}ruchbn ™ plver JLIac,o.

¢ Farlure c)f d am

B Where doeg flooding occurs !
- U

(.') Flooding 15 the most world-bﬂ"({/@ natural disasters. It oceurs
00

tn ever COu/r)‘h’a whenever thelr 75 ratnfall and coastaf hazards.

Uﬁ my. are  most "‘MQ,E/ 4o happen 1o occur i dropicaf
wwﬂ%l‘%v '

d a .
(i) Mogt flosdtng  occurs W’”ﬁ Hu, perid oF spring

((‘9 Most com Mo f{aodx ha/ffg/r) around tHu {DOT‘,A‘1M(36$+ river.
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M o i st Secieme eI RERR: o
§ 5 ;

T Types of Flood !

The most common dypes of flood 15 8¢ follows:

1 Riverine Flood In vivermhe ;flooda“ng, ve lative 'ﬂ ht‘ah water
levels  overtops the matural or ortific/af banks of a stream or
Tl'ye,r. The nature of rivering f[oaqu‘ng o vary 51%}1”%'(94)#!3
W feeme of cause Himing , depth , between different locahions.

2 lagh Flosd: [t occurs when gof absor phom ,yunoft or

&Pa{nﬁﬂl, ('30’)'.{-— Mequg+617 CJ/"SP@Y'% t'n'??mm f‘al’ﬂja” amd Ts wua/”yz
¢aused {07, ¢ lowd mo\nhg Pun devctor m.,

3. Storm surge’. T+ 5 an abnormall vie (n water lewve|

CO’&SfaI avreds , aver and above the mg?u('w gu;-rronom;'cai 11'd2.

- eaused by Jovees gemmafeé from a severe siprms wind, Waves
v and fow ‘a‘fmaspker,t pressure .

. T
4. Pam fallure: A—H‘hmugh dam farluye 15 Pare | ther A’ﬁce_ch

can be Sf‘ﬁmiﬁ’ca/m-.

[ Cwses of  flood In Bang ladegh:

'&me/wa/fla Fwo +1dpe,s of cauces 3re vespansible Jor flood

n Banﬁlad,agh. (1) Natura| cauges @9 Human related cauges.

Natural Cauges’

1+ Rafn-Jed floods 5eneralhd happen 1n  deltay of souths
western part of the country .
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2707, of the dodal wrea 15 less than 1m  above the %

mean sea level
% T‘r'onan storms bm'ng heava rains and coastal ﬂoodmgf

amd P fvers,

4. 10% Qf' He |and arez 15 made up Of [A¥e

' ' ‘ ce (n |3te SpYIT
G. Snow mzH‘lr)th ,ch'am !—Hmalaja/g taKes Fla 2

2 Y . ’
e SPC u@”g over

[2 0"1 rnacf' y 1781'ﬁ§ /

ht'ﬁfﬂ Jand¢.

Human Related Causes:

' ' / ¢) nitude
1. Ur banization of flosd plarn na/pidlg increasnng o may
anJ_f'r’Lc]uenctj {Jff’fﬁod'

i : ([ewvel , (ncreaies Snow me [ 1
2. Glopad wWIrMING rises tre Sea ) »g

nd Y’r'M‘nfa]l yn the Y‘egl‘af\ of Baxf)glaJﬁSlﬂ,

3. Dz forestation in nepal and Hu Himalayas inerease  tHhe
vunoff , whith aefs o c{ﬁposn'ﬁbr\ and :{ladeuing down stream,

4, ﬂul'[cﬂi"n? of dam ‘n Indta ha meregse The problem o f
sedimentaton 7 Eeﬂglﬂuh.

Y,
) d
5. P"“’Z matntarned embamKment leak and collapse alrn@n af-

ha'ﬁfa dschargeg,

SEl

Scanned by CamScanner



:’. ‘ E?—LL.E_L-”»'\.H*S Of Flood

R g T T R R e

Cvp TF ¢¢an ¢
(‘V'l;) + ¢¢an c’l'SY‘Uf‘f" fhe communi'caph'on .

Evzwg fna*H-er ' Hhe world hs Some bad sides and good ¢ides .
Elood has also some 8004 c'des . Some bent'f'fs of floods wre

?4'\/\211 be low': —

v Sol'l fert' ity Flood 'n ¢ yeaseg The sol | Wﬁl}”ﬂ by The

- ' helps
¥ ‘ wnte n sofl, which
,neplem‘:hmen of ecsenhal mutrien I ’

. mor¢ i
i ﬁ-powlng _erops and also Proiuu’ﬂg

damsg and other structures can M3Ke

2, Hydve electric’tys Puf'ldin
; . ] ¢ water Aravelling siorg 2

use of the pouJM’fuf mass O
Juncton of a river

| |

"3 Awarenesst r:[oodft'ng awareness 14 a vital wmponmf- af

flood P'rzvefn-hbn and Prohcﬁ'on- For Flgl/\ rsY areas wmd
fvlooJ wazr’m'nﬁ fau'h'ﬁ'e,g J,U'r",’ng Hen and Huz(j wil prepare.
,Hzmvselvu accmdchgf}o them

th Disadvantages 6 £ flood:
0T+ can cauwe damage fo pr operties BAL, wrops,

("') £+ cam (ause damage 1o home.
Gf‘;j It can. cause o of Ih'ves .

(N) I+ cm KN l?m'mafs.

@ TF"c‘bm'%caﬂe J.Efﬂaﬁﬂ +o Mghl'clzs.

auce 71;‘3’7\3 4;523“’45 bﬂ po”u‘f&l water.
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IEJS’ranJarrj .:’;;o-{jﬂci F;%J@ﬁ;lflbg exeeoded 10 magm'-l'ude an(y Y-
e ot J thus constitutes 2 stondard Jor the nbﬂ?nof

EﬂDUﬂ’/‘ ._’HDOJ P‘Y‘O"?Cz‘hhﬂ 1‘5 Ae‘f'l'n&j

paye occasions am

Structures, hat wou [d p'r’ow'dz
Y ﬂmndwﬂ P'roj(c/f‘ Flood

' 100d (MPF 05f~ wvere
Maximum Probau_/,,) _ . N
04 o d from s 11 o3

po ox peet [og1c c°
Jd thaf m? , 4 wydroled
The .f"w, of C;yu'ﬁ‘ca( meteorologlt e Jfﬁ'm a4
o b nat1on ~ | & B
o easonably Pogs;'bhz ' the W"glmj
that are T
Flosd

Maximum Pr? babl?

/
adop'fuf for the. w’g”

af economi and

'ﬂ'f) Flood ! |
o s Hhae ﬁaod discharge

¥ U I

_ hydrologi facors.

: t $ |

- 'MPO;W;L: for : OJC hz:lmuh"c chruveture, like
() T+ 15 adopre

spi'llwags , bridge.

flood 'S cl/f'rzaﬂy relafe

oFUn1%ﬁ'§, Flood LS.

. ) d fo pregect fesfure

(1 besigm

iV Destgn Hood
@ preventim of damage fo the

©) prevenhion of damage fo cvops and amds.
r‘ésul'h'nj from 11N dati'en of_

can be adap‘h"-f For -
ctructure down stream .

(© reduch 0 diéaeases
xf'{t)vcl water
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'-'FF Methad of E’s-hma-hng Dagﬂn Flood :
Vartows method have been uced jﬁr’ esﬁmahna ‘f]oocls

The ﬁ\lowmg metnods are yed M e esh'matrim 075 the dmﬁ”
flood.

nt
Q) m“‘iaﬁmﬂ the gbserved maxi'mum Flood 52[ a eertain peraniae

In a enzr&l

C“) Enve lOPL Cwrve,

Cw Emperical Flood formulae -

™) Rahbna) Method

@) unit HlddroaraPh Appheation .

D Frequene 4 Analyels (or Statcheal Me_HtNS)

3 Describe Hwo of theto ymethads 1'n dedarls:
(U Rational Method
1 this method, 1+ 15 ascuined thab the wmaximam Jlod flow

s produwd by a eertan pam fall \'n+ews|‘+ﬂ which tsts for a
'h’ﬂ’\ﬂ E’-QU@/{ to or aY‘EJ‘}Of’ tham the PET‘Ibd C.’JC eoncen tration +H'me ,

" The' concomfration Hme  is the hme requived Jor Hae surfaee runofi
Jrom the pewmofest pard of the catthment area ho veach fhe ban
out let
when 2 storm eonhmues  beyond conantration Hme | ever g par -
of he catthment would be con’nﬂn'louh'n?f o the runoff- o
ouf- et and Theve fove, 11 vepresents wndion of peak runof{.
The vun off carrupaﬂd#ﬂ b Has andition & 2,’vern by -

Wheve, ¢ = Runoff Co-eff'aent

A= Area of the cafchment

12 Tntensity of Rat'n {4l
a. = peak Runoff -

Ao=CAT
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Tf- A Is M aeres and T 15 .in Jnchcs/hour, Then ﬂ,,; ,"L&ngﬁ
5 obfatned in ft3fsec. witheut™ r'eqwi'rl'ng my emVersiin |
factor , 2

tn ST System, When a4 3 i kEm™ and T 5 v em/ln i e

Flow rafe 15 given by —
where , B 15 N m3/sef .

Should be ; durahio usd
; b a durafion &
'ﬂxm l'm‘msﬁy ?{; rlg_’nfa” A wrrzgpoﬂdﬁﬂg |

. ' o n
o coneombraton Hime and veturn period: This Pequives

Y 1'ded
69h'm#e C)f COﬂCﬂm‘frﬂhb‘ﬂ 'h'fy\( Ujhlt‘/\ 15 USUG,['} Prav
| ' _ I'me of caneentratio)
{‘C = 0r0/9§Lﬂ ?'75-0 19 U”‘-u"e’ %C‘ bme f Crm‘n)

L= Magmum IM? Hh "‘F
trave| of water afone
Hhe  water course (m)

S = §zDF£

T4 ﬂ,'w/n calehment may have ““gﬁhcﬁﬁ different- charactereshics

'5"*”*‘{w2r,nn? the wse of &'fferent run-off co-Lffiuent- for differet
qub are M% 157 He (a»ftffl‘men'/f"' In 51)0"1 Ca LS — _
Q= 27T Cz ciAi)

O Where, ¢; = Run of f co-effrerent of ith 5ubcahhmn'?’. nd

DA e Drzu'n% area of 1th swbatchment—
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(’9 ’F‘f‘?quenmd Aﬂgjﬂsfs/g,}aﬁlsh-m’ Method / probabr ity Me fhod !

v

In this method, the predichong fr the future- flood are
T made on Hie bas af e qvalable Yecords OJ(: Hae Pg;-,l- floods
This method can be ;afe|y used Ho deter mime Hhe MaxImum
flood  Haat- ik expected on @ viver Wt A g(veﬂq frequencys
F sufficlent past records are avalable . f{condla/ Hhe
predietysm will be precse OY){J f there hag o(;cu’Y’eJ r:,o
appreciable thange in the vegime of e viver during .
Aafter the periad of pecordsy | |
These  probs bfh‘w‘a method ¢ are haweven, unable o 81\&. p‘wcife
results , whepe lesser Number of past- Y‘-U‘”‘].S .9" W;:i:mm;;}
for success of angy Probab;’h'% mleﬁf\ool | suffy'aent p

must, Hueve ﬁrg Y made ava{able s

' ! (}JI.’H/'L
# Chank Flooed * TJL P f{oocJ gf ﬁ[v’u’) ‘m?ﬂ’fll{'ud,e, oceurs
an average fr’equenay, of 100 years , thon thevs en1sts
, u 4 sueh
T’gox 00 =4 Fu«ceni-' chance oor  this flood fo oceur an

a food 15 aenzmﬂg called 4 percent chance Flood -

1+ 5 % Choence Flosd s A flood having an average frequency
071: 20 Years Crie, fleod which s h'ke!ra-{o be 2qualled or

[y ’ ':
exceeded opnee - I'n 0 ye:ws) can be JESlgﬁa‘hd a3 Zz_ox'w
59. chanee flood
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W Proba bl'll'{wj of— Occurance

ez ar exeopdance.

The. 'Frobaby'h’h(/, of occuran

' ‘nterval
P:-TL_,— Wheve , T 1% rgser

Hap P2 ceUrrened

The Frobsbt‘{t'fy of nen- ocCcdrand
2 |l Poz ( [ — -Tl—")

' ]
ﬁr\o ﬁvﬂwf‘ Orru'r|'n3 ' ‘hww/n

The bi'noms] dyspriouhon of

M N succegg've years LV

y oM°T"
- v] p-.
P(Y'l'ﬂ) CY’ (7
T Lk
_ ﬂ.lf_ % ? % ‘7
(n'—r)! Y|
o n-o9
nJ ¢ P %9
= i % R
J'f reo , them F@m) = M’Qfa!
n
r’,P[ﬂ,ﬂ): q

of o v not occwm'n% at 1

Menee. , The pY o babiill'{"& .
b\)ou\’J b4, ‘Eﬁua/( h q

' N Succesclve q2ars
| n
Sl P,,n 2(!"9
_ The | bﬂb”i'*} of an event accqrz‘ﬁ? at least snee
Alge , pre 2
h n successve (de‘a,r; (R) would ew«lenﬂ«d be equel

|- q" . Thi Pwababr’h'f‘y 15 called RisK.

‘ n
[{:(—-—?n: | - Cl—'fon':‘ if(l'?,;)

Scanned by CamScanner



F Describe Hhe method of esh'ma’n'ﬂg a T, year J((”J usfng
Grambe] ' Distribudon .

7}1['9 IS one OJ[ 'H'LQ most wl'C]ﬂlZ QMPlU‘dQCI Al‘é‘l'rl‘buhbﬂs +D JZSU‘\.bQ

the flood data. Accordn’na to Gambel s theory of extreme events,

THQ PPOLBL}”H"Z oj: OCCLU’Y'QTJCQ_ of an even.i. Qqugl '}‘O or |'a'r3e,r‘

Y
than ‘

3 value X, ¢ ﬂl\fen bz,:
et

1
P()()/xo):l—é =
r

s called the peduced wvariate al‘ven b\d’

Wheve Y
"y 'XJC are the parameters

H:QC'}(-—'K;) Whevre , 3
of the disiribuhion .

When the sample s12e , saa n>s 00 , -Hnen3 - (j\'ven bd,

a - _-28255
Sx,
XJL___ H — 0145005 Sy

S

wheve , X = mean =
n

36 -X)"

¢y = $tandard deviation = (n-1)

i b
HOUMVEI”, fnr small Samples , The Pamme*gps 9 and XJ_ are 1o be

eshimated using the ﬁuow\'nﬂ equations -

2:-———0":1
S'yl _
- = 7"
7(‘_}'_'-: ® 0n

the dandard deviahon and e mean  of

" - called
here , On and dn T 4he veduced wvartate
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Lp_-!~ 31-‘ be the veduced vapfafe

cor’responch'ng fo 3 refurn
period of Tp
| &=
_e ¢
> |- e7dr_ Tri___
=, e’e—%T = |- Fﬁ:—

T,
4t Tp-1
— = | r
\ .58 il
| _ _
| 3 = - (£=

3"%’7’-

fl

[r) [— fn( T{'j;')]
? =dr = —In [1n (-;r_']";'-)]

- 'n,—l)j

==In
Let; X denoke  Hhe magm"fuda, of Hu f{ood with a refurn
period of T years,

Yr=13 Oty ~%3)

AT — 5 4 In
> ‘d'r"' SXLXT X + T:x g’)(j
gT Sw _ P Y,
7 = R ()
> ot = Kt == (4r-F)
| 0r T 4N
A e G o

-
Ko Sac uohzre K= frequencdfacm- T d-

n 7
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- FF Weite doumn +Hhe procedure +u eshmate the deaign Flood
Jor any return peviod us:’nﬁ Qumbe!l s Disteylurhon -

4

Bro cedure:

Sﬁpl . From the ai'ven data on Jclood peakKc ﬁw n gers;
the mean X and stfandard devishionn Sy are CO*’”PUJre"’
L[;l'nz 'Hf\e ;follown‘ng equaﬁbng:

_ﬁx; ZE (- K)L
" Lﬂ —

> =

SJV@PJ\' For the ¥nown gample size n, the values of- Ef-n and Gn

Are db‘f’alhec‘ﬁom Gumble'c Dichi bution Table .

Step 3. For the 8{ven return peviod Tp, The voduced Vvartafe E{T
is eafculated usfng,

r=-lnfln ( el >]

S'ILEP‘!- With the  values of Y, and O obtafned In step R, and

dr obfarned from step 3, the Jcrequ_en(;j factor k15

calculated un'ﬂg )

Step 5~ With the values of 2 and Sy obtained n step 1L and
Kt obtamed n sfepq, the maﬁﬂl"f'ui& of fhe flood Xp

11 Compu"?cl L(S.'Ylg
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H- /’mnual S'Jevffs",
Annual Series 1 thal gevies o
with 'n ¢ach ga3 Of‘ ?QY‘1O°1

which  (nclude OMH e,
h\*ﬁhe,g-]— values thay occur

th re covd-

4+ Par-hB) Series’

Par +1a) Series s

Haak sev'es, which 'pclude all the

Tt 0 od pecord -
vlues ‘Haat oCCwy with 1n 'H\L szwo o-f-

4F Return pem‘od; 1'?‘ cfm’\/%’f

4 veturn pertod:

or -Mpea‘l” ’nterval
between

4 recurvence
or AN och'mated
e thquafes

a]¢o Enown 82
Y an Ay e

1<
+o 0 events g‘u(‘,h [

AINVEY 331 'h”W\E.

Hoods ete
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l Flood Managemen‘{'J

| = What do gou mean, ba Flood Manaaemm"r?

) ¢ +r ’
Flood Management: The term ‘Flood Manaaemwﬁ or Floocd Cov _0'

. : : Peduc@
s commonl(\j used 4o denote al the wmeasures adolﬁed 0

floods.

¢ Mo destrable -

the damages of lfe and property due o
The ofal flood control 15 nerther possil]

#H Write down +the ﬁd@wg that 30\/21‘%1‘)’]{7 flvOcl damaaes-

Factors governing fload damaﬂesz "
d g d
Urban flood versus flood 'n rural areas should yireated AA:—HQFPT\HH-

Urban Fload:

I+ Duvrahom
2« Exdtent

Rurgz) F\o?cl :

1. 'ﬂ'm,‘ng

2+ Durathon

2. szﬁn OF Ram fall
4. Extent

# What a\"-e the oPh'cms fr}w Flood Vlanaaem¢n+?

opHong ﬁr {1004 Hanaﬁemen-j-:
There are -wo ophons -

Q) S'h\ucl'u'r'a‘ aP‘r‘\'ong oy mMmeasures .

(19 Non - sty uctural ophons oy measures .
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H What do you ™ by : () structura| measures -

() Non- stpuctural measures.

O_Structural Measures: Structural measures are any physical
construchon  +o avold or to Peduce  fhe Posg"ble Vot pacis

of JLIUOC].PIEIZHPAS o e spplicahion of é’.mewal‘nﬁ
1o achieve the ha 2ard pocibtan o

fechmques

or engz'neem'na techno Irgfeﬁ

and pesilience Sasfem .

The structural meagures dve
0 Hv\r’age yecervolr

) Deten hon e ger VoI Y

(@ Levees

(M) Flood wslls

™) Flood ways

(-\/:) Channa\ m onvew\m*‘

CV!) water she d vnsmaﬁzmem—

Non - shructural nmzagures ane the
n ww\'df\_

Op Nen shrucfural Measuves:
measures MOT 1‘nva|v!hﬁ Y phyatal congtnuctd

Use K”O‘*"edaé , prachce 4o vreduce the dvt’s*as{ev" reat
ol laws , Publl*c .

t,\fana

l_hmpad—s, M partular -Hnmn,ﬁfn ?olfu'es' 2

2W3rLe NLS Y’Ql‘sfng' +"31'Y1"Y\3 and oducathon -
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Non struetura| wmeasures are ¢

O Flood plain aoning .

(r“’) Emev%]zencctj evacuation and velocahom:
C@ F lood ﬁrcach'na and uo'a*r‘nfng-

(N) Flood msurancl_ .

(V) Floed Proofing-

F Write short Notes om

@ _Struciura) Meagures
L] | ’ '.‘«Y)
B 3torage Reservolv: The purpsse of 3 shorage reserVe

5 Fo Ah’mpor‘aﬁ'a sTore = por Hon of {loed water so that

~. b
the flood peake are Flattened out. The veservole e

fc]Zald SI“}‘HQ'J”QCJ 1'mm£el,{‘g'f‘elzf near Jo the U}DS"ﬁﬂgam SO Hhat

Rivey <¢an ch‘sclf\a\rﬁz Safd'd-

Ups-iwam

\’
_L/ Flow F,‘a. SHor age Resor voir
Jq] |
D

own Siream

- ' .

W) Levess: Loveas are the earthen banks constructed pavallel o
v oalong the course of viver o eonfined it 4o 3 fixed
CoUrse and Mmited evogs sechomal width. Confinuons Care

Shaulld by hg@n o the earthen embankwment:
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‘F\’a. Levee

(\9 Flood wall: Flp.d walk are tHwe concrete or magohrwat |
Structures o N fined He piver (n a manner simflar to
the leveqy -
Funchon: These are uged 4o pretect Hae mportant structures
against  Flood .

Meande ﬂ'nﬂ of River

T

— Lewvees
Flood Wall !
/
\'mPo'r-fanf- /
Structure 7
7
i
Flg Flood wall

(@ F,OGJ Wagé_‘. FlooJ waﬂg can be ﬂa-,Urg,l or mgnma‘d& channal;
mto which 3 part-of e fload will be diverted er*l'ng,

h%‘h stages. ‘
The locaH'on .of.ﬂoocl W3y s 15 controlled LSSEY)“I'I‘B'”Z, bﬁ

the foro%wafh‘d ’

Scanned by CamScanner



AN

Upstream —

—_ —_— Douwn S‘}r(’ am

7Ry

Ffa v Flood w ay ¢

——

(V) Channel Improvement: for {|ood condrol, |+ 18 necescary

o merOVQ the. channel. I+ can be dono by -

(b D@QPin'na or Wl'c{em'nc? the channel.

D Re dua‘i'fonof channel r'ouahness:
Q) lold Ve rnovfng the cand bar from the channef.
@ "’y Pemow'ng the broken Hrees.

(“5 Re'al"g'ﬂMUﬁ‘ ojc the channe|- (3pphiable Hor short chanm\)

(Vi) water ¢hed Managewment s Waterghed manage ment- 1s = ferm

used Fo deseribe he prowss OJC l’mP1Qmenh‘ng the land use
and wakr  managment prachies 4o prodect and vmprove the
quali'ty OJC water 9nd other nafural vesounces tith ‘n 2

water shed bj managing the we of fhoce lands and water

resources l’n 4 Compa'r*ah’vc_ manney .
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Avms of water ched manaﬂemm'ft

Cb To «ut down § clelgg He WunOff before. 1+ 8@’5

water bacig, rirvey ;) ocean ete.

'nto

M) To reduce the coll eroston.

d{v To mOc[A'{-xa the Peal;( ‘)Clou)-
Q‘V) To enhancee fhe cavouncl water C{ASCD\’MﬂC,

Measures of watershed mana&zmen']“:
(i) Sur face Vzﬁe'ia-h'onf T+ (ncreae the lnfl"-}vah'or) Capaes-(ﬂﬁ/

md veduee the surface mnoﬂ:,

- N
D BU PTOV"&".Y)Z check dam , contour tervace. | confour bunas

o tour Jrr*zr\ch\'nz ete.-

—

+r777T7 77
[

Fig . tontour Terrace
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8 Non Siructural Measures:

() Flood Fore C“Sh'ﬂ%‘Flood" Fomeéén'ng *Fechm'que can be broadly
Q[9$S|.ﬁ.€d fn'{‘n ‘quee (a-f-cﬁor,tes '. .

® EMQLMZ 1240 hre before the flood hazard -

It can be dome by afnaJZzl'ng rain fall JQf‘Hr\ onltd.

(nge "Br'q cag'l': 2-5 d'aas bz:ﬁ)f"e *‘h( §[00C‘ L\Q?QY‘A'
I+ ean be done by ana!azfng both rainfall depth and Yun off data.

© Lon Yange ‘.)q’rcas’rt Movre tham 6“2{! before the f‘”‘l hazard -

.H' l‘s done b’a ?’n?]agl'ng HQT@PO'Dnga{ Jq{»g' Hacl-roh)ﬁl.(’a‘ JM’QI
Raddar data, catellite data ete.

Q’H')_Emu’gema Evaquation and Relscatyon Em”‘amcj evacyahon 1%
the Uraem—w‘mme&'—afﬁ es<ape Of peo,ﬂe awaﬁ from “an area that
Qc’n‘fmh; Ilmmmmf'ﬂnf‘fa'f's, an O}”‘aofnﬁ H'\r@a.i—s or 4 ln'a%'cl’(’A i’D IWves
E“ﬂc’ P'{‘opewtgc

The Sequence of an evacuahon: @ Deteetion Cﬁ) Pecisvon (W) Alarm

™) Reachon M Movement 1o an area O'f' veﬁ;ﬂq (v;) Tramcro'ﬁ‘}aﬂ'o'n .

%) Flood control £ conomi'es:

Flood contro| st includes:

D capltal st Mvolved 1'n Hae - cansiruedon of the structure..
ap Inderect ast or cost expends fure

D) §|'nK|'n3 Jund and +axes.

(V) Opevahianal expenseg and mamtenana  Cost
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- Benefits of Flood control Economyics:

© Divect benefits:
@) prevention of damages to the down shream siructurec:

@ Pfeven-h'cm Of Iosszs of h’fc, and pr‘ope/f"r‘zf'

) Ppevenhion Of dafm'ades of CTops

(ib In direet Benefts:
@ Monq/g camzd under msurane

() Reduchon M flood prone  diseases.

' ted |and-
from indensive, culhlvation of profecte

&) H—n‘gker‘ e lds

Q9 Flood Proofing: Flood PYooﬁ'r\Z s Aef{'néd a5 any <tructural
' U
| _ m
or non S'}T'U('f'u'r‘a,l Me ASUTLS that I.Y] ’!‘Qﬂ(led }'0 P’re\/gr)‘f‘ Jamage! ﬁo
jloocl,q'na/ fo a bw IdA'Y)a.

RN

Flood water zn’rer__a[ l 1.‘__.-) £lood water exit

74

Fra ' F lOOG[ P’fooffnz’ TQCL\M% ug. .
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in)Flood Plain Eo'm'ﬂg: Flood ‘le'n Eoom'na me ans Jn'v{d/fng the_
. enhve jclood area ™to  different zomes amd to restrict the
- occupaney of the Flood plain o uses which will suffer 1He

oY no damaﬂe AW“WZ flood HousTngy

F!‘g. Flood Plain 2om'n2(

I i ] . ~
\‘X‘Q w&mﬁ Flood plan managemen-r chould mmimize
the costs of flood plain  occupances  which consicts  of -

@ The m'hal st of deve loPmani”.
' C'Q The cost of— )Claad Pwo'fec-h'on -
© The vesidual Flood Jamaga'

(4 cost of rehd and rehabilizahsn.
The vapiows tools of flood plain vmanagement are 3 follows:
Clj Flood hagzard surveys,
@) Flosd plain Zoming
(1) Flosd proofing.
(™) Flood msurance .
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Flood Risk & Vul'nem'bl.‘l"j ﬂnalasl's_[

H_RisK:  Risk J'lﬁ‘necl a  the e_xpgc'recl losces of ltves pergon
ingured , P‘ropzr-hd damaam\ and other economc Gdﬁ'vﬁa that diskrupted
due 1o particular hazard for 3 3|'ven area and reference Few‘od-

# Risk Assesment s In cleah'nj with the ascecsment of celsmi'c

and f(ood hazards ﬁ)”owl'ng ola'(]'ech are  estaphished ¢
Cb To generate hagard map for dfﬂ:e'mn'}' return Perl'ocl'

UD To '\dﬂnh‘ﬁ? He 2lement of r1sK. and edhmate the

vulneralp) IH«j value .

(';D TB CQI(U‘E’?{- H\Q clgmaﬂgc 3”]& y;p'gK dua_ +0 Pg,r-h Culam

hazards.

# Vulnerability :° Vulnerabi'hity ‘s the l'nabfli? }p resist a

[ . 3 '
hazard o to p@gPonA when 2a dsgeter occurs For inctanes,

people whoe li've on the plain are wmove vulnerable o Floods
than people who I've h;‘gher‘ up+ [n aetual fact, \/ulner’ab\'lﬂta(,
depends on  several factors

(D People e

() Stage of heath

(z'tb local emvivenment

(79 SanHawZ condthomg |, the, Ciunh'vLy and state of local buildings,
thaly location, with Yespeet- to ana hazard. *
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# Characteresti'cs of Vulnerib ity

.Cb Vulner’abfh‘%d s mulh -dimengional  such 3 plnas;'c:d, economi'<af ,

envivenmental , soual ete.
(‘9 \/urﬂev’abfh‘\‘y s Janamfc 170~ dv:maeg agver fime
. el s . - b
(M Vumerabrlﬁy s scale dependent 1ie. vu[nemhh\‘y can e

expressed  at different sale From human o houge hold 1o wmmu"”’}j
T counimy vegolution -
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; \ Sediment Tmmpor‘l'

| F Sedyment Transport:
||

Whenever water £ lowoe M 2 channel (natural or arHfi'aal ), tries
T Scoup i surfaee - St or 87‘9\,{_\ ov even larger boulders are

detache A, pa rh'cles

detached from the bed ov cides of the channel - Thege
' '« ¥nown
ave Swepi" down streaym bﬁ vnovn‘n(f:j water . This Phenom@ﬂoﬂ 15

A Sediment Tr ancpor +.

. (T "‘pm. ah'of)
# Deceribe fhe tmportance of &AMFSPQLL@MIM@,J«——

canals.

Impovtance of Sediment Trancport:

1, The phenomenon of Gediment trangport- causes lar ge seale seouring

() ) 4 ! . i { ﬂa’nCQ,'
~and si'ltakon of 1'wm‘33hon C'an‘«“%lsp‘fhewebd , 1NCreag(ng thery  mainfe

X+ The Aesn'an and execuhon of a Flood control scheme s chl‘efl;f

' %OVQT‘TW.A b% the p2aK  flood levels , which , yn furn, Aefﬂﬂd upon the
“¢epur 3Nd Aepoéihbn of cedrment.

3. Sl‘lh’ng of reservoire and vivers 's amother 1"Mpov+a«)-}- aspect of
Sediment “rangport. The storage capadty of the veservoir it
ve duced b'g th Sf\'h’ﬂg, teve loxd f‘zéuc\'na, k uge Imd \l'fe,

- 3% Sedimevit | pad s

The, sediment (N 8 <anal i 3 burden }o be bovne by the

:Flowfng water, and 1¢, -H'uszom) degfana-reé as sediment load .
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Types of Sediment Load : .S'Zd‘“me’f\’f' load can be divided Mmoo two
typest @ Bed Load. '
(i:) Suspended L oad.

D Bed Loads Bed load 1< that I uo\mclr\ Sfdflmen-\‘ ™Mo Ves alonczf
'n o H/\e channel-

Hie bed wi'fh occagional Jurrps

N . :
() _Surcpended Load 't Suspended load ¢ the one z)fmd'\ the wmaterial
zn SUSPM?SIGY') due +0 Jur bulance 0'][ the f—bwlnﬂ

'S matn faimed

wa'f‘er’ .

#ME("I'&Y:')]'QS D’{: Se41men-}- TY'QT)SPOT‘"’ d
In the Shda of mechant'es of se dvment ‘ivangpor-}- e assume

res
that +the gorl 1x Incohevent or 0 other Lords Mo Cohesive b ,

Yotween the parh'cles (c=0) Such agtn Sand or aravels

The baste wechanism behind the phene menon of sed{ment ‘}‘r'anspo‘r"}'
s the drag foree exerted by water or fluid 1n the divection O’F
Flow on the channel bed - This farce , which s nothing but 2 pull
of wafer on Hiwe wetted grea , 1t ¥nown 35 Trachve Force OF Shear,
forez  or D‘naﬁ ]Brcp_.
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c 1y .
' Let u¢  conglder 3 channe| of lena-}‘h L and cross Sechlomal Avea A.
‘ The volume of water Stored 'n the channel reath =AL
where, Y, = unit it of water =Cu}
e,= denstty of water

’ S ‘

g Ve very ma'tT
g -tane=5
.

wugh-r O-F water stored = ¥y AL

‘ L_S la':
z . © oWt = ¥y AL sin@ = ¥ gmues"n
Horizontal compenent of this of the channel bed

whene , S = Slope

. L pud frachve force,
" The homzontad foree exerted by wafer 15 noﬁnmg

‘ ' ared = vnit
Avemagg Ty aetve ﬁsr& per unift of wetted

rachve Jore
, YW ALS
‘ Unit Trachve foree , To = — 0 Tarea

| Y ALS
Wehed perimeier X u’_ﬂﬁﬂn

Y. AN g A0
= L

= Yw (%) ’
(re= )

« Tp = Yw KRS

Lo}

where,

R = Hycl'raull
Average Un't trachve foren 15 ¢ = channel bed slope
W,y = Unr't wie of; seater

p = weited perimefer

*( yneam AQPH!\ OJ' Chanm‘

alco called Sheer Strecs .

Scanned by CamScanner



H Crifical condition or Threshold point:
A< the flow Ve!ocH—g mereases steadily, 2 stage is peached  when
the chear force exerted (93, e f{ow,'na wafer on the bed parh'ceg
Wil Justexteed the freo OPPOSV”‘J Haily movement . At this stage,

a few parficles on the bed w'll Just start mov;'ng/ nter mittently
condi'fon 2T’ Stmply

This condi'tion fs called Hhe nci'prent moHhe7)
G-‘r“l'ﬁ'ca{ condihon or  fhe threshold Fafn'f-
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ﬁzsfaﬂ of IPPI'anbY} Channel |
ﬁav’*l" - @

C#_Canalt A eanal s an ardi ficial channel, aemf‘ﬂnj trapezordal

> _1n 5""3PQ constructod on the 8r‘0uné +o carry water 1o the

r.
‘elds  erther fropn the river or from a tanK or peser vol

| H Clacgifi'cahon of canal:
Based on +the 1y pe of bounclara sur face canals may be of

the fol!owmg ty pes:
(;) R\'g{d bounéar’kd canals .

CID Mo bile bownela/rg canals

(i Alluvial cansale .

(“9 Non - Alluvial  ¢ana ls .

(“)R"ﬂ‘.‘; Boundary Canak: The channels whose beundaries are fi'xed
d J . i

and Y‘I.ﬂl‘d, are called R\‘g{d Poundary canals/channds. In +hese

channele . He amount of sl eyﬁer,‘na and Maw'ng 1 ?\mos"l’

game .

(’l;) Mobrle Boundary Canalss When the chanmele  are constructed ™n

erodtble c¢trata, thel'p boundara tendy b clna/nag conh’nuou\s\«(f
with  the flou of afer, such channele are called Mobrle

Goundartd cana{s/ cha/rmelS-

ih Alluvial Canale The soil whith 15 formed by he Arans portation

- and cleposlhaﬂ of silt ba Hwe aagncg o)C U\\';f»ep over 3 Caurg'z

hme , 1 called Alluvral Soll- The canals whith are excavated m‘
suth solls , apre called Alluvial canak
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C:\D Non-Alluvi'a) ‘50|'|'1 e soll which s formed lmd te s !’nfeﬁraﬁ'oﬁ

of vocK formation ¥ called Non-Aluvial coil- The camals pussing
'Hwouﬁh such ¢olls have no fendefncty o shif+ thety cources, are
called Non-Alluvial canals. t G

b

#H Crogs - ceetion Of an iY‘Y’l\ﬂ@'h'OY) ¢ hannel:

LanK

vel
( fu“SUPP‘K‘e e) Free board
BQY‘M FsL

' - = = = - - —_— = — —

sl durfier
(M "*“&m ) .

NSL

L Vel TR ar i with S e e

Fflh’ng

T Some lmPorfanf Shor+ notes:

3 Bepm: Berm 15 a hovizentel distance |oft af the amund |2 ve|
bedween e fnner fve at the banKad -top eA%g of the cu’r’n’ng-

_purpose of pvoviding Berm:

i ’ q
1. The st deposifed on the ides 1 very fne and tmpervious.
I’f‘,%e'!‘(fyf(, cevves a4 32 aOOJ llhi!na _fmr‘eiumha lOSSQS,,QaKa%Q

and then ccmsequen-l* breaches.

2. T provides addihonsal streng th Yo the banks and gives the
protech'on against erosion and breaches.

of bre aches 32‘*‘ reduced becauce the saturahon

3. The poscfbl'\'\’(g
of the embanKment-,

1ne comes more W0 the body
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4. 1+ profects ¥e banK from ervosion due 4o wave dchbn,
5. Bepmc can be used as borrow pif for excavating setl o
be uged for ffll\‘na. ‘

i denin of a ¢ hannel
¢ Thay provide 3 scop fr future wi F

aY C?fndl

H_Free board! Freoboard s the wvert'cal disfance betwern the
FSL and <*’OP OJL ﬁ\l ba’ﬂkv

\ oneiderafion o
Free board In 4 channe| 15 C UL

ﬂovarnccl loﬂ Yhe

efe
e of the canal , '+ locahon , water Suwj-aoe jcmc-}ughm

The main purpose of providing free board 15 navlga’noﬂ

H BanK: Bank qgenerally refers o the [and a[onﬁs\'de a
bo&d of water.

The. mafn  purpose of pravfcll'ﬂﬁ bank s 4o detaim or Pretam

“oinwater do wse 14 s also used 3 meang D]C am munitation 3nd

1‘11gf;ecﬁ:m PurPo._s'{, ,

+# PBorrow pr}esx
When M QMHﬁwarK ‘|n JC] “’I'ﬂg éX(?QAﬂ I‘;\L «an‘Hr\ CUOY‘K ln excavahon

”H"Z exeess QWH’) hg,g ‘l'D bo b‘r‘ouﬂm— ;from Sdmewke'r\q. 4[5@) M
plte whicth are l«xﬁ Sor bf’l‘“g"”ﬂ 237t zpe ¥noun as borrowPH,

1§ such pits 2re excavated outside the channe] they ame Known
2 exter na| borrow pifs , if withim the chmnd, they e
Knoum 94 tntemnal borrow JPI"*S-
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e
4

Plan

Fiq » Borrew p1t=
% chould be move than Fm  fo emall cheme] end TOm fv

[‘R/rga channel.

H_Spoil BanK! When the, earth wonK 1n  &rcavation exceeds the
ewth work 1n ﬁ'lh'n? even  after Prow'cbl'ﬂg the *maximum
width of the banK embanK ment . The extra eartiy Should be
deposited £conomc'<a|('a¢.

To ‘“‘5}’0“ of s earth b mechanical JFY’ans'PoH— may be come

very costly and econemical made of it disposal may be fourd in

the  form of coﬂtzch%% s soil on the edge of Hhe bank embankment
H'se'f. The sof] 1% there fore &Fofffed in Formd heaves 15 Fermed

as spor| Bank. |
sporl ban K

e BaeK Berm
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#F+ BacK Berm / Counter berm/ Pusta:

After PMV"J’MZ suffi'a'ent sech'on for ban K amb:meen‘l- the
saturation gradient line may cut e downstream end of the.
banK: In such ¢ase, , te saturation I'ne. should always be Yept
covered ba 005 m with the \qg\P Of’ counder beem ,or baeK berm

a5 shown (n ﬁ'gur’e:

Fiyg: Back Berm

. FH Dowla and Szr:vl‘ca Road
provided oM canals for \'ncpech'om pur poses

H\Q me ang O‘f- gammun\(:ﬁon IY'\

Serwvite poads 2ar¢

and way S\'mu"faneouslcd corve s

yemote 3red:

A dowla onvidac\ on the slde of e ms?echovﬂ voad - It

1S pvow'dael as @ weasuve of Safety gov clmvmg o1 the
sonvice road' I+ also prevent 2005161 07!: Hg tnnen banKo
slope. due to rain "1"0[» Wt of dowla 15 Kept fspom 01 3-06m

and 11+ ¢ about 0,3 m hf(ah. mv\Cﬂ 03m

Q\ﬁ&\, ;—7/—\1' }fSL

-—

cloud\‘a —_‘:’_

1i52 1 — _

— —

F)'g. Doula and Sevvice Koad.
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i Bal:;nu'ng Depth:  Tor a cham sgc,h'm,; vf the Jep’fh of
cu'l’%'na 1'_g such  that Mqufmﬁ’ry of excavahon or aufh'ng/
1% 2qual o the parth woek ™! f—(lll'ng , required For m‘aKu'na
~bankK  then e clepfh of cutting s KnowwNn 34 Bﬂl’ancl'ﬂg IJ"i]"ﬂ”‘

for a 8{'\/@0 crocs-cechon , thene 15 only ane depth of "”ﬁ”‘”j :
for wWhith  the ou’rh'nﬁ and JCI'HMZ will equal. |

Figuret Balancing Dep th

Y= Balan (‘I‘na Dep

H Reasons for channel Breaching:
Canal Breach or 'fe':;m'na jf the banks fares P(’ace when anal

Ye in :Hlll'ng- The reasons for channe| Breaching are s

1+ Breaching due T de fechive &an'an and conefruchon of the ban¥.
R

2 Ereach&g due fu exposure of ¢aturaton 3’"344:%1’ hh'ne -

2. @Ireachpﬁa due o vush of water -H'woua(,, rate holes.
' ‘ beidonco.

4. PpP.'ng nzay cbwn stream toe maa ulﬁma«tzly a2 Su ‘

|

, seping through
P)'pl'n throvgh

F;ﬁ. Canal Eraathl'ﬂa \\:’\—’_%/// the found shiam
T e g _ =3 > —
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Design of Jerigation Ghanml‘]

|Part —@l

#ngfme Channg|l or Stabla Channel*

l{' 'H\K V(fot|'+a of ‘JC’O(.A 1'7'\ e clqarmpf s movre , 'ﬁ)z bfd

and the banKs are h'KelZ 4o be eroded - and sfm"lariz{ , T the velouty

. . p s
15 le¢s , the si'lt which was ﬁv-mer’g earried I'n swspension
h'Kerquo bo droPPecJ.
”ﬂere‘ﬁrt, while ﬁm'ﬂkl'nz to dqun a proper [Zi {umhbnmg channel,

one must Pk o den?n such ehamne| 1m ")h'%h. me | Haer Stl-hng

¢ ac Stable_
Moy scourmg Fakes P]gm . CQueh echannele are Known 3$

ehannele oy Rzal'ma Channel-

HF _Methods o f designing I"(’Y'\'ﬁah‘or\ channe|®
b U &) +

1. kennedys 1, phod -
2, Lacey's Method .

25 Gmaphl’cal Method .

+# Basls for designing Regime Chennel:

: qnn 1 -si) - scourmg
The basis for dzslgnmg cueh an ideal ,non srhng, non - seouring

ehenne| 15 that,
Whatever silt has enfered the channel af his head ts kept

 suspension , so that - does net seftle dewn and éfefoﬁ’rc chy

any peimt Of the channe|. Movever, the veloaty of the water
Should bz such that 1+ does mot Pr\oclaw_ beal silt by erogion

of channel bed and slopes »
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+# Discucs the salient features  of Kennedy's theory for dz”'ﬁ"“"_‘i\v

of trrigahon  chamel:
: ganc

Kennedyy's_stste of Sitt_theory: B
. ¢l carried ly water f!owmg |
bq the ver Ri'cal component-

full width of the

Kenned‘d stated that, Th
OS ‘ - .
m 2 ¢ ha nn.e | ’A /((_Pf— (N Jufpefngian sole ,Cli

03‘: eddieg whi'ch are jenerahcl over the

wp o the s‘u(r'facg. These eddtes
wafer wi Ha

' are
ehanne| amd YIS¢

generated due fo  the fo1thon  of the jl’owx’f\g

the channe| surface .

Fovees ¢ f—
Eddies

s SOl e il O
K—

B

Flé- Kann,gga le rﬂ’lemr\j/

The verh'al Component of these eddies try fo move the
sediment up, wh'le  the we:?ih'f' Of— the codi'ment frieg
to bf""’lg )yt doun, thus }:e{F;"n% the sedt'ment In suspensi'on,

There fore , The st'|+ suppor‘h'ng power of— a channed /eanaf 1%
propov hiomaf — tv  The wWidth of stream and not P (f
+stal wetted peri'meter .
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R

; _. ‘Based o this concepts, -Kennedy defined The anih'cal W’OU’WM)W

' 3 channe] as the wean VEIOCI'+3, Cacvoss the sechion)  whifeh
will Just Fkeep the channe| frep from sl"'H'ng oy 960“"""3_ y and
pelated 1+ fo the depth of flow by the £quakion,

¢
= . 2_
Vo, —c, gi

bdharnc, 3, o JQPﬂn of ﬁ"L channcl
| | ‘(+ charge /1vad-
Aeymc’fng upon erlt charg [

C‘[’C')_ - @ -

; um'+t
el 2 oz & Gg.= gr8d. (17 87 )

: mula  for
¢4 Yenyledy found for

could not have

due o The

S (’anﬂ §1’+€S' |

W@'fﬂfﬁf‘e/ =055 ‘jo:

the. Upptr Bay ' Doab canaf Sas-h’m. Henee 11T

beer apph’cab]e n + other camals 35;51644\
varfahiin ™ Hee type of col'l (s'l#) =T
: Ak : wat af{fected

Kenneév veali'¢ed that H= evi'h caf _VCMCI“’X

' der 4o account for the
bﬁ the []7""‘42 of He $1'|4, and 1M 0rae o

\ oy M
offeck of the si'l4 grade » HE (ntroduced 8 factor |
alled crrhical velocrty factor CVR)

var)ou

e vanitin

Th the 2quafen for cvitical veloaty wag o d1 friled 47
ug -

0:6 o .
\, =065 ma L where, m= ¢V K

. 0 o 3 [/]
e dszml'ﬂr'nﬁ He mean wlau+y bf- flow 1 thR e amne|,

vutrer's equation  whith s agfollows”
1 0100155 where , Ne Kuters rugesity C-ffi

A= [ 7 + (23 + 3 ) ] X’ R3S Ve Mean velee'ty ij.;m,(m/g)

1+ Q3+ OS'ONW)X_Y)AJ;—; R = Hydraulfc me3n radiug ,(m)

pennedy use d

s = Bed shope -
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# Deseribe the d&smn procadure of reﬂn'ne channef by Kennedy's
'Hmzor'ld ,

y Know
¢asedt When &, mn , ™M and § 3¢
Procedures M
1+ Agsume a valueof Y- ‘ || i A I‘ﬁ
a1 64 | | /o5
:0'6"5‘”15 | B
2+ Calculate Vo from Vo .
e PE—
3 FlﬂA A f-rom ;2 A= Ve b
s Knawmﬂ ) and A, Find bed width v N gv)
for 2 %vape'a—mcl@{ channel (mu slo pe s =¥

L.
b= byt %

hadfraqh'c ymean Jp_FH/\ .

p=b+ yAs  wd. R:%

5=, calculate p@m'mehz/r .and

1 i L uaﬁ.o’f\,
& Galculate Fhe men veloer'ty bj kuter 24

00155
‘,L—r(ze = (3
v =

yahs ve ¥noum ,

Case- 9\. wWhem & ,nNn ., m and 10/3’—‘—7(_

Pr'ocaJurE.‘

1. caledlate A in terms of g

A= b;r(--i;-: = ‘4“’(7&-&-0'?‘)

(N4
U We Know ﬁn'af‘, Vbr_o'g—gmyo 9

the s
.Ft'niﬂdepHnZ from 4. = AV,

3, c¢aleylate width of the channel and Hyd/raullc ™Mean JLP‘I’V\

B:g% and K«: A where , P = b—t-are'
‘ P 0:64
4+ Pefermine v from Kennedy’s equation . v =055 ™Y

B
Uik S A

5+ Determime slope ;ﬁfam Kutfer’s equgﬁ‘m bZ Hri'a) and error,

Scanned by CamScanner




# Drawbacks / short comings sf Kcnngdaff Theory 4

1, Ke_nnecl'a'f Wor’cuf s applicable for avev"nﬁq vegﬁmz channe|
v O‘Y) ly )

2. St 813& and  $i'M+ dnafngz were Mo clearld defi'ned -
2 Kenneda uged  Futter’s equah‘m fr ne determmnatt oM 0{-

sueh the Iimitahons of Kuttert zquation

mMean ‘veloO'J—-j TS

ic alse [ncorporated: .
: 4 1'\/@ an zafuﬁ'ﬁ'on j%\f’ Hae, bed S?DPQ.
A Fermedfj d'd not 9§ C7
| - advenez.
5. Shape of sechon 12 b/g o ner  Froum

¢, The me fHhoo Ihvaolves “4via | and evror.

:':‘:' Lace\A‘S Re_n 'me 'ﬂneor’s{ or L?CQH'Q S\'H‘ 'I—I'\QOY‘E‘L'.
< U J

' b b
l-’cho.Z eoncidered that The alt s Kept n sugpension 4

the vertes] component of eddies 8@@7\3{5_& at all points of Forees

40 the wetred peviméi'e.\r’ of the channel-

normal

Fuu _

F% . Lacea"s Sl Tf'\.eorg
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Accor‘dfna o ,Kennzdy’;‘ theory, a channel 15 sayd 4o be
reg;'mz_, ' there 1's el ther sl"h'néz nor scourﬂn? M the
chamne| takes place . Buf~ Lacey cameouf witth e statemeny-
that> even 3 channg Jhow)hocz"’o 51'/1’7'1’13 , No :cou'm‘ng’ !
Nt be 17 "”le'mz condi'hon -
ey fore . He classifred feccil'me Channgls Mt fthree vegime
condihang :

1 | W True Rzﬁq'mg.

i ) Ini'fs) Raﬁfm‘i'

| g

@
| o , 't ther
{ O True Regime* A ghamne| shall b2 N True 129 ML IJL €
| G | . A
L Is meither 51'1{1'%2 nor scouring taKes place - For fims csndithitn

to be sah'sfiled |, the ¢ Joad enﬁw;'nj Hhe chamnel mtfi?‘ b{’
canried throuwgh | by the channe| sech'on-

eond 'ions of True Regrme . An arh‘ﬁ‘u.auz constructed channel
h:,m’r? 2 certan fined sechon and 2 covtam  fi'xed slopL
¢can behave 'n True mg!'me only yif- the fblloun'n? csv) 'homs
e cahsfred :

D) Pischarge IS constant—

C"/‘)t Flow 15 unt' farm |

"y ! . . the amount o £ silt 15 constanTT
C@ Silt (laan»é:z s constant e , f

™ S ﬁmde, ¥ onstant e the -@p‘e'mﬁi s1'2e of otk 13 alway!

bhe ¢ame,-
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(V) chame] s f’la‘w"ng %ravﬁh_ 3 material Whkh can be soured
231. f3s ”j B | can o be G!QFOM"}'EJ @U\Un sorl. 15 knth)'\ as fncoherent—

A‘erum) nd ¥ of the same grade s -l—naaospw'f'eel, |

I ‘ nne| varies
) In'ha) Regime: wWhen m\&, He bed slope of 2 chan

' ’ we A,
due 10 JW’PP'”B of sili- .and fh cross cechion o Wit
. ' ¢ (kar)ﬂﬂ—l can

per I'meter vemammé un affzc'fed' ) &ven then .
called Initl al

-

exhib'+ ‘no 5"{h'"3 o Scw'm'ng7 onpe/rﬁ’”)

Pa@ e 2T e

('lﬁ) Fina| Regime ; ]f_' Hieve |s mo resistane. f‘ro‘rﬂ +he sideg,
16[)( ete - e

and all the vartable such as periwmeter, depth /S

ec;cia_l@ ';fhg To V?V’g and ﬁ'wallz’,.' ag,‘f 343'“31—@4 g(cor‘ch'ngf'@l

AA'fchwaL and st 37‘&«!@, Hhey, ¢hannel s sad o hawve,

achreved permanent 5’1’9~bl.[l°+1j/; called Final regime:

In sucha chanmel, The coarscen the silt, the flatter 15 the semi-
ellipse. The finer the si|F . the more nearly the sech” attaing

A Semi'-circle.

*— (hanne| ¢lope

cgrrglhd coance $1'[#-
\ medy'um g['Z&l 5'.{{—“

A ;f!'n{ s H—

‘Fl'g. Characferesfies of Final Reg ime
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# Differencs between Initfal Regime and Fins[_Regime

L {nih'al Real'mz Fi'na Kcal'me,
(

. h de
I+ Bed S’tc'f’a vari'es buf; ¢rass I* Al the wvariable suth 3¢ depth

perymefey » $ lope ete are

sechom ovr we Hed ey ' meter”
4 equaﬂj frex oo V3ITY

WCW\?)"YM | Uﬂ‘af.fccfed .

2, There 15 N0 ves)staned from

' | byecled
2. sides o channele are su |
] the sydes af channel

| 70 3. lateral restrarnt .
N

2. These channels may be

9. These channels May bagrassed _, .l
of sildy saife

sy be C’f clayey soll - 4
9. Kgafmq_ theory 1t not apph‘rablg 4- Re? (e Hz\gorﬁ 1's
A o such ehannels. S'PPH'C'abL(

3 H Desjgn det!LJ“Y'e Of Regime channe| '”EI Laczfjlg Theory .

1. ealwlate the vzlocH»& from the equahion,
‘ X,

VH[—Q\J'VJG UJL'\EIY'Q_, ;
'10 Q= D'l'schafﬂz. 15 In euMmes

Vv ::VE[OU‘-}%/ is " M/gee.

O(— = 9t fac*?)Y‘
= |76 A dmwm
- Avc'razi’ F)‘a'("h‘('g

where ; J‘m-m
122, 1tn M7

e Find out the ha drsult'c mean def)ﬂa (P\D from the equah'm,

N

_ 5 (MY wheve , V= veloerty 15 1N ™/s¢e-
-1 ) ol
R= HHJmmlu mean dep

™ m.
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3 ComPui'a area of channeg | gp(_h'on’ A= —

1+ compudte the  wetted P("f'l'mﬂ‘f(Y’,P’: 4,7.15,{7\

) ' . I‘S knau)n)
G. Knowmg, Hwe o values . Hhe c[nfmm’l cechon

, Hi
--and ﬂ'nallﬂ, He  bed slope (SN deter mimed L’Z{ He equanion,
L k g _ [ JC 5_/'),. } uSL\.QnE, _j‘ - §1')+ {:a(_'fﬂ‘(‘

\'n (umec

B 33‘{0 &t @\ e D‘\'g(haff%?

| -4t praw back’c  of Lacey's theory:

r ' D - veh'cal @nd

’ ‘ peglme IS aﬂlg theo

1. The coneept of true reg .
A ¢ an 'm)-{— be. achieved Pma(ﬁ(?”‘j

- The sl grade and stlf charge 13 not clearly defined.

2. The cancentration of s’y 12 nol TaKen 1m 'fn account,

4 Effect of S|t S om whith decrease the s+ s12e 18
13100\02&
. ' factor Jf excludey ‘)(rorn Ahe v s1devation ofama,

4

ﬁ'rng Fa'rﬁ arx

¢ Laceﬁfs Equahons e LMP{‘PI(Q[-

2, The cheractereshis of regime ¢hannel
for all the cases,

maj ﬂo'f_ be same

L elrph' 15 not rach’cal -
g Lﬂceg's sernlrehphcqj shape 15 P

B
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3 Difference betwan Kennedy's WW;] and

Lacey's Theory.
\v4 J

Kenned Y's Theory

Lacey's Theory

P Kenﬂwd assumed that St 18

?EFP 'n sugpension ’md e dd14s

only at e bed -

advocajed thal suthh eddries
Hmfouﬂh out e qurﬁm,‘(%

1. Lace

3ewwaf€i
of Hhe channel-

———a

aenewafeé

True r'!,ﬁ fma_

] Kenmadj congldeved 3verage

P?—gl'ﬂm chanmme] and (tj' ag 2

vaprable for eri’hical vel()c\"ﬁé'

% Lguzj consrdered
t_.J

condihon and R
for mgfme velocty,

% Kenmrdz comsidered ceitical veloarty
vahd ™’ ﬂcaoreh'nﬁ b s1 [+ condition

7. Bul L3cey rhCor?OY‘E”J‘eﬂ’ er |+

factor, JC = 1'7€mm

4 ¥enneda ued Kutter’s Qquah'on.

4-00}\077:135 Lﬁ(ej J2ve his oW
ecfua‘h‘m + Az e mine rfﬁl‘MGﬁow'

=

5 Degl‘j'h of channel s nof

wn{‘que'

5 begrgm s unrque, .

¢, K;ancla congydeved a3 trape-

201dal channel sgchom

£, Dn the ofwer hand, Lacey consderd

el cup-shaped seetion (Sem!"eul'PSL)

7. ’{&:Jy‘us and 1nvolves Triad

awnd 2rrov ynethod:

7+ Stmple and s'tra1(’7h€'—3%wwar3

et

g, }:'enmedﬁ d'd r):of h% wegn'me
slope. for nis Channel

g [acey fixed Ha reg)me }

51»,0&

9. Applicable enly fo ('rw'j?ﬁ'dn

2 App!l'eJ 'ILD nafural cthannels

-

—l

 pr—

thannef-
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: | Rationa) Methnod |

‘ Examp\L-— 141
An engineer 15 required o design @ dratnage systom for an

; Ur poY+ it an are2 Of ¢ Em™~ Jé,-p 50 ({jeafr re fwrn) PE/YJOcl
The gear Wedura pain fall mfensif-zj i that region 13 31\’9”

b - . . .
d = 25 where T 3 1”*""5)‘*%"” ¢ My and + Vst

duration in winules T4 the tencorriratyion dime Jor fhe Avea

15 elUmi'mated

-y 50 minutes for what 44?!.‘/\273& must be dﬁglgn the sasﬂcm

. % gD eraa DAE 13
Selwhont  eq'ven, 4, = 50 M

. . _ 2y _ .19 Cm
N l—ﬂf(’ﬂﬂf‘y of- r?lnfa‘“ y 1= Qy”lirf-]o)m” = 77 /’ﬂY‘

' . . ’ J,,,,Q c,nn]irqel 2% !'mf?cr“ffous.
Since the @iy port 16 Jtv'”g paved , 1t MY

Henee Y’uﬂrﬁjcf Ca,ffﬁ'cn'cnfz (=1
'(M»Mﬁrra, 4 = 778 C1A
— 2P KX FBEERRE
= 5].29 MY sec.

sy stem fgw ) Jai(h:vrg(;
Cof vI-29 m¥%sce.

e [F7E HP] - Bxceverse- 116 (fvsr)
E?(an\ple- HeD '

A swatl walershed consik of I'S Em Gf(ul'ﬁvshef area (€= O'U’))

“ The zmﬁl'mew musi— design the erm’mge

.f{v?zm"/‘und,w Jéw-egi- (C=o0:107) 3and 110 £y under gwwu ‘(C':OJBT)'

There 5 2 fall of 21m a3 water urse \ma;’-{,‘ of 1€ tm -

xRy W ' '| ; . b :
- The Mtensity - frequency - durdhen relation for the area ™% 5
. hken a5 o,
r- — 9k i
(++19)
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) o /
wheve [ 19 'n mwm /0 Tp 15 In Years and 1 1% n minudfeg,

Assume 3 Yunoff o effyifent of 0. 3% .

Solutten: & 'vem,
L= 1% wm

¢ = 01009

0tt -0:385
e Yyouw , o= 00095 L 3

_;L ’013?54

?»
— 010195 X Q\Sﬁ)m A (15'004>

= 3% 15 o utes

Gﬂve;’ 1000 T,-D'L
(- 20) =

0.2
(o0 X 28

\

G;LMS"HJ?O‘?
‘ o
= 12 /by

"

" n tores
v AEm = 1009 bﬂi’——j
189 prpriz1e25 Km 'i_—F’——”

eniven, A = 185 heedre =60 .
1\ v{ ’ ol

Now s o oqqgx orsgx 10 2% 18T

201146 M/ RC
)
; #Isamc_ Tépcl;—- Exeererse - 117

Scanned by CamScanner



Frobabilty of Occurafncﬂ

lS-K- Cnav-_g:]

Example - 7+ 55 ¢

What vofurn per od you wou [d adopt= he 4»@31[771 o f 2 culvers
on 3 draly z'JC you are allowed +o ﬂcczPJ—- anla 57 risK of
jqoocu'ng othe 257 gears of axpected I'fe of the eu)vertd

Solutin G
ven, R= gi05”

N<=25 Years,

W)ﬁnaw, Re | — (,ﬁp)n
25
= 0,052 |~ (1-P)

X 1Y P v 0195
= (1 @

029"
2 k= .
_ . (019‘5‘)
> P=

. p = 0:000%
] _ 8 L& yrs ¢
ertod T = 02065 - 4 r
., Return P 010

525, 488 y2ars:

&P
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Example - 759

On *Hf\e_ basis of tsopluvia) maps, the 5O gear 29 hy maxImum
ratn fall at B'amaafare 5 found fo ba. |6 em. boter rine tha |
probe btli'ty of 29 hr rainfall o f mgﬁm'ﬁ,&a equsl to or greater
than 16 ¢m occum'na Ut Benag/om;

(3) at lessd onee, i 1o cucceesive qears .
@ Jw o Hmes in 10 sweceseq've (u/cws,

@) one n o Suweessive geavs,
Ml Giver p T =50 years,

Pro ba b'lrty
Of Qccurarnco/ P = —7-_— = %5 ©

ad least onez = R K.

@D F'f‘0b’al91'h'+\3 of occuw'n(j
R= I- (1~P)n

R=1- C!ﬂo'm)ﬁ_o:(i-—o-gw): 0018 3

()
) Pmbabfhw of occurrence fwice th 10 L
¥ n-yr
ke Knew , P — n! x P .
p .
o | — 0101
o P DRt (R L‘MQ % (2
2,10 Qo,_')92 '2’
< Py ye T ' 0157 (#MQ
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\ @ probability 5f occurrenc ognce N 1o years R “

(01

! 9
Pl,»;o = ﬁ@a-—p J.l! '74‘@'09)( (”93) = O6/16F

' Example - 353!

A Flod  of 3 cartyy) pagmfude hasr @ return period of 25 yews
| () what 5 Ffs probeability of cxecedance ) (b What )s the pro ba brlity
that th flood Mﬁd occur n next |2 years,

+

. S0]utiana Givem, T = 26 42775,

' 9_.—L? 10
(ZU Praiggbl'll-lw?o]f Q’YU’-QASV\Q;T’%'TL 2C o "?Q,M‘)

(Y proba 57'],}7, of otwuring al- leesd omece = RisK

AR= - G-R)

=
= 1— (l- 0-041)

~ 01387
(s
|

| Bromple ~ 14442
A coffer dam 15 desygned for 25 yesr fleod and consiructed .

i you fakes 5 gears fo complete the construchon of MmN
dam , what 1% the ris g that the Caff‘er dam 'mOOy fM] é{ﬁr(
| the 2 nd of ¢anstrucdon f,ewbef 7 What refurnm pem'od th the

A"dl(’jn of (offer dam wou/d have, pedued The vIsK 107
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1 n-=- g*jﬂ@fg

m ailven, T= 25 yeer,

Ly 0 5 = 0 — 18487

l'f tHhe vriIsk reduced Yo |0
| - 5
o1l = 7-.(%——74)

> QT"‘L)S'—: 63
T €L
)
> 1——.}'2@"91_
5

pn «-—T}: = 1— (0:9)

svy, 48 §o¥75

s

ST = 4796 gews

Exercise; 1427
what 15 The PYO'DQIDJ”W

’\n ang/ 0:{, 'HkQ Nexd KO 'jc'me'?

]LOT’ QOO yeq,f f-load ‘l’O bﬂ GK'C.QQJQJ

imﬁ;‘j’iabebq'h‘}g of occurl\rua At least once = RISl
o 1-(-L " yere, T=R00 %j”"”
n = R0 YLV
~1- (- -é%;)“
L 000954
0 K:‘?-S‘! 7

s
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‘ Gumble's Disteibution

| Reddgl

Example - 14+£ ¢

From the analysts of avarable data an annual flood peaks of a small

Stream  for = peviod of 35 gears , the 50 year and (oo year flood

have beeny estHmated +o be c¢co m% e and 740 m?2/¢ ugl'ng Gumbe |'s
method s Eshmate e 200 year £ ood for the stream. Given that,
o= 0159039 d G = ()2897%

Solutian s

Us,‘ng Gumbe ] s e thod ,

Yy = —In Dn (_;:'i| >]
sy, =]l (%)Jf 390159

lOO :‘f'éoolr
2 Jee = T []n loovl>]

At v = ‘#r”yn

T Tn

Jp=dn 3190194 0089~ 39389

Koo = o = 1224 F

n

;L,M—;Tn _ 41 4600]15— 0159029 — 3.52 74

“He T T 112847
We ¥now , kr';'ﬁ"f"‘T'g%
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5 xS
A?mhf ""loo — AU + ’dw—o A

T ~ r rrr@
D> 740 = AL 3,597 % i

btain
From ecquetyn O § A w° ’ g

A= a7 €3 ™7

o = 129,370

a7 For 200 year floody

Q00 = 51295¢]
?’Qca = P [)n(‘we*‘ >J

529581~ 0059034 _ 4,219)
Faro = T e g
. = A S
e Nggg = %t Fage

o 4!
= gy 4+ 12037 i

n 820 MY see.

':} Nogo = 9"9'7] M’;/SQC.

X ,
_H'\US; ')'(9\00 = €0 mYsae

Cam)
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Sk Gm*(

" = .
ExamP\e_.. 216 0 Yo & §n (WUY (—‘lfj
For 2 yiver ,the eshmaltd flood pea¥s for fwo veturm pertods

bv uie of GQumbel’s methed , are cafwn be o )

| 3 Period Pe aK feod
Red ucrg\”:;r)w e
Loeo 456 J

P— ~
50 445 J
L] |(J 0
what fosd discharge i s piver will have 3 vcjurn  perio {—

oo Yyears,

Soluhion:
Um‘r\a &umbé\’s me Hod )

4y = —In [1n %W_u )]
Y, = »in[}n (,ii)] — 41460015

100"‘1

50 — 3901949
and 1615"0 = —In [,ﬂ (—;_5—:\—9.] ;

- ‘ =) ‘3']_—'%” 7(91&
WMM&J/"(T:M,# K Son f*y(+( = )

S

— "L — /! "'"’@
- — 4¢5H .
o Wy = +@1oo ;“)x =
u gﬂ{ ,—»rr' h
- X =495
a-ﬂd/ A ’5’0 — A + (ﬁg‘u ‘jn') 0;'

From [c_q" o — ijﬂ] @] , Wt obta%,

.i{— = ' D .-r,-rrf@
C%wo“ﬂgp)% (;] 4
St *:_5‘7"289‘,

€ _ 409
9 @'600|F~?'90;94)‘A}—_’;— = 4 > .———Fn

0 B i e e RS S —
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New, PRy 1000 yesrs Retwrn period,

I ik — 0.90724
%?oc:o = —In Z_/n (—%oﬁl — 190 T

P e h eq” ax

v 1000 years and [ir

- Sy :
— "—" -— >< Do
Cy'[uoo T 5’1097c a X!aoo 1

7&& years, We ho?e ,

n
— 985

: - X
a (907206~ 4060 o15) % 5 loo 0

o Xlroa':' 617—’ l?_ M’%/I{Co

()

Myxed Wblemj

v

Example - [4:9 - 5 _ .
. of a 30 year flood data at a2 pant on 3

« For what

The analyy’
, — - 2
viver Hr‘eldzd W= )00 m3/¢ wd Sy =660 ™7/

cb\’Bch:w?a'uou{J _5{00 c‘zs)'ﬁn Hu etrweture at this prom'f

o Prov;'«:&. 957, assurance that the structune  would mot— far’l

'n Hhe next= ;50 }/H'r's? Given that, o= 11239 and gn:a;g3§1L

' t'vem |
M' Ascurance, =95 /-

o pne = (loo—385) =570 0/ 05~

' n
ve gnow, R= 1—(1- L)
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Tr
L
I'r
]
A

Mow 37_ = —In [ ( 9?5 3):} = B

$r— 9o 688203 05363 . g
K = o = (r1122¢

Aot deyn fleed [, Xp =R Sy

|00+ 5. oS X 65°

1

b 708+ RS /st

()

1
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! Channel Improvement

, A chenne|l has 3 bodtom width of e00m , depth=4~6m and <1de.
Slepe =1+, JJL the ngH,\ s ercated Jo 9 m L’{] Q]préﬂl.)’lg )

‘de:i'ev’mw'm- the percentage ‘ncveae of veloerty of flow ’'n the
1'f the

Ch'aﬂfl"/‘ ’ FOT‘ T}\.Q, same ,'n trease ['n cYocs- _g,acﬁ’mﬂal arc a)
Channe,{’ 13 w;‘dangg ('I'YIS'f'ch ”f: dcapem'ng) P whad t.S the Par(ln'f'?g(
l‘thta)'L N e w{ou}y of Llow.

q
1—S—°LL-“M_"‘ | \/d QCOM &m

S

From Qh("}'d'j fv‘rmuh,

Vo= CA RS
> v X R

|
|
- [’ ¢m
|
l

Area , Ao ‘:.l_’:x CQoo-';- ,:gao+a+c)x s

N~
= [R’3C 7
Wé ted perimedey | P = 2004 2% N ¢ = 21677 ™M

6
. uly de ~ A - 1236 _ 57
o Hygdraulc mean depth; R, > =TT

Cose-1¢ CDPepr?m'na)
x mevcaged the Jepﬂ’l o 7m Ly deeprning

w M 194 m om

- NGW/'

A = —g\x(rat/f-:ug)xg

= |€2F m

M
/7‘{m
P, = N '
1= 9t 939% = 249 40 m

; A
r.R|: ‘&P'—'%: 8;3%‘
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Tfuv’zﬁwe, vdoc'q,y (nevesse 57 Jtsz'nihg

\I_Rll; m.‘ijoa = _ng'n—'\] ks x 400 = 6.8
' T ~ 21%

(ase~12; Cwl.de;n,'ng)

Mepeased wid th for the (rogs sechanal area (ra,ge-—l):: 1227 ™

€ L

P , |

Ay = % X (brr L'rll)xg o (bté) Xt

Henee , Q:"T”Q)\"' ~ 1827
= b= 298:5 ™ )

fa= a9 54 g omes = 315 47"

;ﬂ ﬁ__i—q:—ﬁ ,922_-—-—:5'?_7
~ 1T Y2 21547 -

: deming ,
Terefore, velouty theremse b7 ]

J—E—‘l' \!—K_;u 00— ‘ ki = 57 A (00 :O'?%é%’;
T J57

Hence , ngpqm;'ng 1 petter than w;&ewma.
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Balancfﬂﬂ Dclﬂq

|

| Example. -4:14:
\ Calculafe the balancha Jgp{lq for a channel sechon h?vw'ﬂa 3

beod

tor'd +h equa| +o 18 m and side §|0P€g of 111 n cuﬁ{ng and 25 |

: . Thy tHhe
1N f{”fng . The bank embanKments 3re KQF{_ 2.0 ™ },,al..,q, 1han

‘ ‘ P
gmund lovel ( berm kval) and creet wdth  of banks 1s tefi* ag ROm

Soluhon:
The channel gechon 18 Shown N :ﬁgum‘

le:-. 4 be Hu bala'ncz'na dephh -

Area 0f cuth’ng = Jix (te+ m—.ru>><4 = (le+d)d

Area «.')f_ f_i'”l'ng = D\x._lix (14-1—')_)'?('3 :.4q sqe M -

Equ ah'ﬂ.ﬂ utﬁﬂqg and *T‘l'”l")"g,
Q?—f»J)J =4
= M l9d =18 =0

e A g 9\'36 m
e qug,n c’rna JQP‘}'L\ ':‘Q-BLM CA"MQ
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ao\8

H The fgllaw\'ﬂa data refey Ao an l'r‘maah'm canals
(6 Bed wyl‘&ﬁq = |m

db S1'de slopec = 2H 21V (1n ﬁ‘llr'nﬂ)

— (H v (i (ufh‘nﬂ)

»r ' 510&
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