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FOREWORD 

Endowed with the largest irrigatl.on system in t,he world, India 
. 

has a long history of irrigation development and utilization. Never-
• theless in drought prone and ,water scarce S¥ates like Mahar&shtra, 

the management of surface irrigation is crucial for economic progress. 

Efficient management is the most important factor in sbtaining 

the largest returns from present and future investments in surface - -
irrigation. According to the Maharashtra State Irrigation Commission, 

which assessed the ultimate irrigation potential of the State, full 
" 

exploitation of all the ava~lable surface wa~er resources would 

bring under irrigation hardly 26 per cent of the cultivated acreage 

of the State. In view of this, water resources hav~ become a limit

ing factor in the development of agriculture and full and proper 

utilization of the available irrigation potpntial becomes extremely 

important. 

A number of studies have been carried out at the Institute in 

recent years on the management and the use of irrigation water in 

Maharashtra and issues related to this. The present st,udy is in 

continuation of the previous studies ,and is especially concerned 

with the crucial issue of the full utilizLtion of the irrigation 

potential of the State. 

This study was undertaken at the instance of the Government of 
, ' 

Maharashtra and was funded by the USAID. 'The study covers all the 

five major agro-climatic zones in Maharashtra State and examines the 

utilization of kharif irrigation potential, in particular. 

The extent of utilization of the irrigation potential is 

generally found to be very low in Maharashtra during the kharif 
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season. This study utilizes both the conventional method of esti

m~ting the extent of utilization as well as the subjective evalu3tion 

of farmers r~garding their demand for irrigation water during kharif 

season. The various factors accounting for the different levels of 

utilization in the different agro-climatic zones are identified and 

their relative ~mportance assessed. These factors could, of course, 

differ from ene agro-climatic zone to another. 

The study reveals the conflicting demands that arise in zones 

with assured rAinfall and other zones 'between the objectives of 
• suoply of water for protective irrigation when rainfall is inadequate 

and for intensive irrigation. 

Detailed meso-level studies regarding the irrigation potential, 

cropp~ng pattern, rotation and intensity, rainfall and the distribu

tion of water for protective and productive irrigation, are essential 

for efficient management of water resources, especially in a water 

scarce State like MaharAshtra. It is hoped that plAns for agricul

tural development would be based on such studies. The assessment 

of the rates of r~turns from investment in irrigation and agriculture 

can be made only on the basis of such studies. It is hoped th",,, ,,:.'::'''''' 

study is useful to the planners and policy-makers in answering some 

of ,the questions relating to efficient water management and for 

improving the irrigation system in the State of Maharashtra. 

Gokhale Institute of 
Politics and Economics 
Pune-411 004 

February 1987 
K. Sivaswamy SrikantAn 
Officiating Director 



PREFACE 

This study is an enquiry into the utilization of irrigation 

potential in the State of Maharashtra with special reference to 

kharif season utilization. It is based on the subjective and objec

tive evaluations of the factors responsible for particularly low 

utilization of irrigation potential in khc~if season in five agro

climatic zones in Maharashtra. The purpose of enlisting irrigation 

schemes from different agro-climatic zones is to ensure the inclusion 

of different rainfall patterns of the state which is likely to have 

an impact on utilization of kharif irrigation potential. 

The subjective evaluation of the reasons for low utilization 

-is based on the opinion survey of the irrigators in the command area 

of different projects, whereas the objective evaluation of the same 

is carried out through the analysis of time series data on rainfall 

in the command and catchment areas and on the availability of 

storage at different dates during the year. The nature and extent 

of supply and demand constraints for low utilization, particularly in 

kharif season, are attempted to be ascertained through these 

evaluations. 

The purpose of undertaking both subjective and objective 

evaluations is to examine the correspondence between the r~asona 

arising out of these evaluations and to ascertain which of the 

factors responsible for low utilization in kharif arising out of 

objective evaluation is considered most important by the irrigators. 

The study was undertaken at the instance of the US AID through 

the Government of Maharashtra. We thank the Government of Maharashtra 

for entrusting this study to us and for rendering financial support 

to carry out the study. 
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1 • Introduction 

CHAPrER I 

INTRODUCTION 

1 .1 Underutilisation of irrigation potel'+-ial of most of the 

major, medium and minor irrigation projects seems to be a 

perpetual and intricate problem in irrigation water management 

and dist.ribution in India, and Maharashtra is no .exception; if 

at all, the situation in this regard in Maharashtra is reported 

to be more serious than in many other states. While overall 

utilisation'percentage in Maharashtra is reported to be low, 

there seems to be wide variation in the extent of utilisation 

of the irrigation potential between various seasons. Performance 

of a number of functioning irrigation projects in MaharaShtra 

. showed that actual water utilisation achieved on th~se projects 

was 'not impresfdve, particularly in kharif season, when water 

utilisation by farmers fell short of design assumpti,on. It is' 

further stated that major shortfall in utilisation is due to 

low utilisation in kharif season. 

2. The Present Study 

2.1 l.'.lhile overall underutilisation of irrigati on potential 

may be attributed to a set of factors some of ,~ich would be 

common to all seasons, there ought to be some specific factors 

r~sponsible for comparative poor performance in kharif season 

in particular. The present enquiry relates to a study of 

u~ilisation of kharif potential on some of the functioning 

1 



2 

irrigation projects in different agro-climatic and rainfall 

zones in Maharashtra. The purpose of enlisting irrig~tion 

schemes" from different agro-climatic zones is to ensure the 

inclusion of different rainfall pattern of the state which is 

likely to have an impact on utilisation of kharif irrigation 

potential. 

2.2 Many Commissions and Coffimittee appointed from time to time 

by the Government of Maharashtra and also a number of other 

studies have gone into the question of overall underutilisation 

of irrigation potential, but, no indepth investigation into the 

causes ofunderutllisation in kharif season in particular is 

available.1 The present study is an attempt in that direction. 

1 See for example 

(a) Government of Maharashtra, Rpport of the Irrigation 
Commission, BombaY, 1962. 

(b) Robert Wade, 'Performance of Irrigation Projects' , " 
Economic and Political \veekly, Vol. XI, No.3, January 17,1976. 

(c) Government of Maharpshtra, Report :Jf the High Power 
Committee, Irrigation Department, 1981. " " 

" (d) Dhawan B.D.,'Questionable Conceptions and Simplistic 
Views about Irrigated Agriculture of India', Indian Journal of 
Agricultural Economics, January-March, 1985. 

(e) Ashok K. Mitra, 'Underutilisation Revisited', "Economic 
and Political Weekly, VoL XXI, No.17, April 26, 1986. 



3. Methodology 

3.1 Underutilisation of irrigation water in .. a particular 

project can be measured in two ways. In the first place, if the 

actual area irrigated under different crop;l during the kharif 

season turns out to be 'less than the area visualised, proposed 

and designed by the project planners to be irrigated during the 

season, it may be termed underutilisation. Alternatively, if 

the volume of irrigation water used by farmers during the kharif 

season turns out to be less than the quantity of water designed 

to be supplied during that season, then it may be termed under

utilisation. It is quite possible that there may be under

utilisation in a particular year in the first sense but not in 

the second, and vice. versa. The first tas~ therefore has been 

to ascertain the extent. of such underutilisation in the afore

mentioned sense ~nd also to a.scertain the extent of such under

utilisation under different schemes during the last 5 to 10 

years depending upon the availability of data. 

3.2 Having ascertained the·manner in which irrigation utilisa

tion percentage is estimated and also the' rationale behind the 

project authorities' stipulation of the percentage of area to be 

irrigated in kharif season under different crops we have enquired 

into the factors responsi~le for low utilisation of khari! 

potential. 

3.3 Reasons for low utilisation of kharif potential may 

presumably be classified into reasons arising out of demand 
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£actors as well as o£ supply £actors. In this study we attempt 

to look into these £actors and examine th~m both £rom the point 

of view o£ objective evaluation as well as of subjective evalua

tion. The objective evaluation o£ the rearons for low utilisa-, 

tion of khari£ potential arising out o£ both demand and supply 

£actors involves looking into and examining and analysing the 

time series data made available from the o££i cial records, 

whereas the subjective evaluation o£ the same involves the 

opinion survey of the irrigators in the command area of di££erent 

projects. The idea behind undertaking both objective and 

subjective evaluations is to nnd out the extent to which the 

£ir..dings o£ these evaluations correspond and/or match wi th each 

other. 

3.4 The first aspect of the objpctive evaluation involv~s 
, 

looking into and examining the area under crops irrigated during 

khari£ season in di£ferent years. In this connection it would 

be necessary to,£ind out the interval of each watering, total 

number of watering in the season and the dates of each watering. 

These data are expected to throw light on tile periodicity o£ 

each watering during the entire kharif season. 

3.5 The second aspect o£ the, objective assessment is the amount 

of; rainfall in the catchment and command areas and its distri

bution. AnalYsis ,0£ the time series data regarding this will 

enable us to explain both th", demand and supply £actors relating 

to utilisation o£ khari£ potential. I£ the rainfall is adequate 



a)~d well distributed in the catchment area and in the command 

al'ea for the crops to be grown , the demand for water may be low. 

The two aspects mentioned above will have to be compared in 

order to see if the date of irrigation for eAch watering 

corroborates with the distribution of rainy days; juxtaposing 

one against the other would reveal the reasons for the irrigators' 

demand for water in particular period. An analysis of the rain

fall data for the last 10-15 years (depending upon the availa

bility) would reveal the statistical probability of the periodi

city of long and short break in monsoon. Further, the long 

break in monsoon and its periodicity would also affect the 

availability of ' water in the reservoir and even if there is 

d('mand for water, the supply would not be able to cope with the 

demand. ' All these would affect the utilisption percentage in 

kharif. 

3.6 The third aspect of objective assessment is the cropping 

p:ttern in the command ,area under different crops grown under 

rr.infed condition and under canal irrigated condition. A com

pfrison of the area irrigated undel' different crops in kharH 

"r.i. th the project cropping pattern would 'in,1icate the change in ' 

demand for water from what was contemplated in the projept report' 

dt"e to the adoption of more water intensive crops by the irri

getors in some regions. 

3.7 The fourth aspect of the 'objective evaluation is to examine 

t~e need f~r and so also the existing practice of earmarking the 

quantity of water that is required to be stored every year for 
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rabi and hot weather seasons, because this would significantly 

affect the supply of water during the kharif seasan. 

3.8 As mentioned earlier the subjective evaluation of the 

reasons for particularly low utilis~tion in kharif involves the 

opinion survey of the irrigator s. Accordingly, as proposed, 

relevant information are collected from the sample beneficiaries 

under the five schemes, through field investigation. It would 

be necessary to look into the cropping pattern l:md the nature of 

the crops grown during kharif season, the reason for choosing 

particular crop cOmbination, the pattern and extent of demand 

for irrigation water and reasons' thereof. The conventional 

crops might need cOmparatively less financial resources in the 

form of costlyseeds,fertilizer and pesticides. Resources at 

the command of the farmers may put a restriction on use of such 

costly inputs for kharif cultivation, particularly so, if the 

limited financial resources are to be allocated for other crops 

grown in subsequent seasons. This aspect needs to be examined. 

3.9 The question of yield differences between growing these 

crops under rainfed conditions in normal year and growing these 

crops under irrigated condition would alse arise. If the yield 

differences are marginal the farmers may not demand water even 

during the period of small break in monsoon. But it is difficult 

to estimate such yield differences. One would like to compare 

the yield of those farmers in the command area who did not 

demand any water with that of those who did during normal years 

of monsoon", but' such data 'would be difficult to get. Some 
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approximation of such yield differences, if any, has to be 

arrived at by comparing the average yield of crops grown under 

irrigated and rainfed conditions in the catchment/command area 

of the project. 

3.10 The other aspect I)f the Sl bjecti ve evaluation is the extent 

I)f well irrigation by'the irrigators in the canal command. 

Availability of water in the well and the land under well cl)mmand 

would adversely affect the demand for irrigation water from the 

state sourceli. 

3.11 To examine all the aspects raised above in relation to the 

subjective evaluation of the reasl)ns for particularly low utili sa

til)n of kharif potential, relevant information need to be 

c-,llected from the irrigators through structured questionnaire. 

3.12 The subj ecti ve evaluation 'th.ou gh opinion survey of the 

farmers would throw light on farmers' perception of the question 

of kharif underutilisaticn. Carrying out an objective evalua

tion also along with the subjective evaluatil)n shryuld help us 

to bring about a correspondence between the reasons arising out 

of each evaluation,and also to identify the reasons arising out 

of objective evaluation, considered to be .nost import1:jnt from 

irrigators' point of view. We may a1sl) be able to find out how 

strong is the relation between water use and agro-climatic con

ditions, and,if it is consistent with farmers' views. Finally, 

based on farmers' opinion survey (subjective evaluation) it may 

be possi ble t') attach some kind of weights tl) the factors. for 

low kharif utilisation ,arrived at by objective evaluation. 



.Obviously the agro-climatic condi.tirms are different under diff

erent project 'areas and to that extent the importance·of the 

f~ctors for low utilisation will very from zone tozone, howe~er, 

the data to be examined W0Uld b~ common for all the projects. 

4. Data Need for the Study 

4.1 For the purpose of ascertaining the neture and extent of 

underutilisation the following data from the project authorities 

are used. 

(i) The area under different crops, proposed to be irri

gated in kharif season, as per the project scheme. 

(ii) The total volume of irrigation water expected to be 

made available and utilised in the kharif season, as per the 

project scheme. 

(iii) The areas under different crops actually irrigat~d in 

kharif season every year for the past 5 to 10 years. 

(iv) The total quanti-Yy. of irrigation water actually used 

(released) during the kharif season every yea,r for the la st 5 to 

10 years. 

(v) The number of irrigation (rotation) expected for indi

vidual irrigated cr0ps in kharif season iI. the project scheme. 

4.2 For the above purposes c0pies of the project prop~sal in 

respect nf each scheme, on. the basis "f which the projects were 

cr>nstr.ucted and are supposed to be operated, are used along with 

the existing information on irrigation. 

4.3 To examine an the issues raised in relation tn the 

objective evaluation of the reasons for low utilisation of 
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kharif potential the following data are used. 

(i) Weekly rainfall data in the catchment area and command 

erea of each af the five projects for the last 10 years or so 

(depending upon the avail?bility of data), with number of rainy 

days and amount of precipitation for each observation. 

(ii) Cropping pattern in the command area of the pr0jects 

for the last 5 years. 

(iii) "later content in the reservoir each day (at le1;lst 

each week) yearly for the last 5 to 10 years in respect of each 

project. 

(iv) Live starage available at the beginning i.e. on 1s~ 

June every year for the last 5 to 10 years in respect of each 

project. 

(v) Canal flow in each rotation in kharif and distributary 

flow in each rotation in kharif for last 5 years (depending upon 

the availability of data) for all the five projects. , 

(vi) Area irrigated in each rotati~ in kharif under each 

project for the last 5 years or so (depending upon the availa

bili ty of data) • 
'"" 

(vii) Villagewise water application (l.lmand) in kharif far 

last 5 years (depending upon the availability, of datal'in' ." 

resp~ct of each of the five schemes. 

(viii) Information regarding wells in the command area under 

each scheme and the development of well :lrrigation over the 

years. 

4.4 The aforementioned information and data are obtained 
" 
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from the irrigati.'Jn department and the relevant project autho-

rities. 

5 • Sampling Framew'Jrk 

5.1 As mentioned earlier, to carry out the subjective ev~lua-

ti':m through opinion survey of the. farmers a sample of benefici'-'

ries under each scheme is drawn for detailed investigation. In 

consultation with the Department of Irrigation, Government of 

Maharashtt'a, this study is taken up in respect of four existing 

medium irrigation schemes and one minor irrigation scheme is 

follows: 

Agro-climatic 
zone 

- - - ,-
1. Very high 

rainfall zone 

2. High rainfall 
zone 

3. Assured rain
fall zone 

4. Transition 
zone 

5. Scarcity 

- - -- - - - - - - - - - - - - - ------, 
Name of the project 
(scheme) and site 

Minor Irrigation 
Scheme, Kalote 
Moka shi ( Raigad) 

Medium Irrigation 
Scheme, Asola
Mendha (Chandrapur) 

Medium Irrigation 
Scheme l Nirguna 
(AkolaJ 

Medium Irrigation 
Scheme , Manyad 
(Jalgaon ) 

Medium Irrigation 
Scheme, Nazare 
(Pune) 

No .of vill- No .of bene
ages under ficia.ries 
command und er 

command 

4 116 

65 

22 1972 

15 3486 

5 2155 

- .-

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
5.2 In order to select the beneficiaries of a schene a IlJU,lti-
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1 1 

stage stratified random sampling procedure is followed with the 

village as the primary unit and the beneficiarie s ina village 
, . 

as the ultimate unit of sampling. Out of' the. 4 medium irriga

tion schemes selected for study a sample of 20 per cent of 

villages are selected from each of the thrt'!e scheme s, viz., 

Asola Mendha, Nirguna and Manyadjwhere as for Nazare scheme in 

Pune district 3 villages are selected as the total numbE'I' of 

villages benefiting by the scheme is only five. From the minor 

irrigation scheme in Raigad district two villages are selected ) 

out of four benefiting from the scheme. . So, in all around 2' v 
villages are covered out of a total number of 111 villages bene

fiting from the five schemes selected for study. In order to 

get representation from the head reach, middle reach and tail 

reach of the distribution system, villages under each scheme -' 

are classified according ,to their location along the distri bu-
• ,:I 

tion system. As far as possible an equal number of villages are 

then selected from each of the three rea.ches of the distribution 

system so as to make a sample of arrund 20 per cent of the total 

number of village under each of the three medium irrigation 

schemes mentioned earlier. In the Case of vhe fourth medium 

irrigation scheme (Nazare Pune) one village each from head reach, 

middle reach. and tail reach are selected and in the Case of the 

minor irrigation scheme out of the two villagel3 selected one is 

from the head 'reach and the other is from the. tail reach. 

5.3 In the second stage of sampling the beneficiaries of the 

schemes are selected. The beneficiaries in each of the selected 



12 

villages are listed in descending order of magnitude as per the 

land holding and then a total of twenty beneficiaries are 

selected randomly from the list from each village selected 

under the four medium irrigation schemes and, further, a total 

of another twenty beneficiaries are selected randomly from the 

list of the beneficiaries of the two selected villages under the 

minor irrigation scheme. The total number of beneficiaries so 

selected are around five hundred and thirty from the five schemes 

selected for study. 

5.4 In addition to specific information collected from the 

records of the irrigation department and from the project autho

rities of each scheme and also from the irrigators through 

structured questionnaire some relevant and useful information 

are also gathered from the discussion with the officials of the 

Agricultural Department and of the Agricultural Universities. 

,. Chapterwis e Scheme 

6.1 The second chaptet'is about the salient features of the 

schemes selected for the studr. This gives among other aspects 

of the, scheme the details of the system design, cropping pattern, 

proposed water allocation in eacn season et.c. with a view to 

highlight the provisicn made for the khcirif irrigation under 

each scheme and the ,reasons thereof. 

6.2 The third chapter deals with the concept and the measure

ment of underutili sati0n with a view t() highlight the manner in 

which underutilisation in irrigation system needs be considered 

and also to ascertain the extent of underutilisation yeandse 
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under different schemes. 

6.3 The fourth chapter presents the ~bjective evaluation of 

the factors responsible for low kharif utilisation. It is 

attempted through the opininn surv~y of th" irrigators in the 

command area· of the prnjects under study with a view to know 

how the farmers - the ultimate users and beneficiaries of the 

irrigation systems view the question of kharif underutilisation. 

6.4 The fifth chapter discusses the objective evaluation of 

the factors responsible for low utilisation of kharif potential. 

The objective evaluati on purports to identify the major factors 

responsible for low utilisation on the basis of the analysis of 

the time series.data on a number of important variables affecting 

the demand for and supply of·irrigation water. 

6.5 The sixth and the last chapter is the concluding part of 

the study. In this chapter we attempt to bring about a corres

prmdence between the reasons arising out of each evaluation. The 

pllrpose is to ascertain· which of the factors responsible for low 

utilisation in kharif arising out of objective evaluation is 

considered most important by the irrigators and also to examine 

if, based on the irrigators' opinion surve::, it maY be possi ble 

to attach snme kind r)f ",,'eight s to the factor s for low kharif 

utilisation arrived at by 0bjective evaluation. 
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Ea st e:'!1 !':i de o.f tll~ hil.1 01" 1:3 lO'te-~D ha ~i ri.l1.af: e and has a 

;:E. tclm,ent ar'3a o.f 5.6z sq. m. at t·-e t:aJD site. The SOllrce CJ£ 

supply to 'the da.m is dill ~~ter. The ay'"rage azmi02.l. rai.ni'all 

is ~rD1lIld 31.00 =- 'nit" yhld caleDJ.a~d is aro!m.d !.4Q Jr.:m3; 

'the 75 pr c~t depe.ndrJb1e Ji~l:l a?2i1.ahi." at the dam site 

is ~rowU5.34~. T:le j:lSti.fieatiD~ g=.7~n Cor the Fl'Cject 

... are: 

(i) prtJVilfi.D.g irrigation in mbi =d hot ~t.her. 

( ii ) in!p~ t~ '" i."'I'iga t.iC:!l COll:fi t ions j"o r };ha r'i1 ere ps. 

{jj i) pl"Ovi.d.i:lg irrigation '1iIat.~r .fer T2ising s,.:ca.1.ingS Tor 

growi:Jg Mg"? yie1di.n.g nrlet.ies of' padLiy. 

(iv) prDTidi!l.s SEepag? w=ter t",1> la::lds and vells. bo..l.ov 

~hed3l11 Site. 

iv) FI'OTidi7's dr5nkiPZ -..ate=- i.Jl rair veat::?r SS21SDns 

f .) • T1 r~~ct::n:T ~~ 1"lood p:':"C''t1eJD1 W ~ str-r.aJll villall!:= • 

'T": ... cO.'Z1St!"!1t:tion verk CJf' tb~ dam 2::1:1 t':!e distrlbut.:i~ 

'Syst.em started in Cetrorr :!.97J ~i t;'Je ~ro5"et 1C=lS COlIIrlssi~c.:' 

f'cr ..1Se in JJI:l€1.976. 1..1t.!:o..:g3 t':.e FI"Oje<!'te:i IL.!. lf3S 235 

1- A,y€rage a!lmal Y'S i1!fall. 31DO !I!!.. 

2- (;ross storage -4.34- )funl 

). LiTe s'tDr~ 4.19 ~ 
, Er.;:'N)!"Sti:m los5t"s 0.83 ~ -. 
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6. 

7. 

8. 

16 

LGngth of canal 

Gross command area (GCA) 

Cu1turab1e command area (CCA) 

Irrigab1e command area (ICA) 

7.60 kIn. 

365 hectares 

23,5 hectares 

G35 he~tares 
- (projected) 

ApproV-'ld Crop Patt~rn (as per projl"ct rerort) 

1. 

2. 

Crop 

Perennials 

Paddy (short term + 
long t-erm) 

Percentage 
_of ICA 

10· 

90 

Follow-on Crops 

1. Rabi Rice on short term 
Paddy 45 

2.- Vegetable on long term 
p~ddy _ 13 

3. Fodder on long term 
paddy 5 

4. -Unirrigated pulses on 
long term paddy 10 

5. Hot weather groundnut 10 

6. Hot weather fodd.er crops 2 

','later reauired seasonwise (as per project report ) 

1. Kharif = O. 33 ])~3 

2. Rabi = 1.95 Mm3 

3. Hot weather = 1.64 Mm3 

;~9; MIn3 



17 

The Live Storage requirement in the resf!rvoir 
( as per project report) 

1) Rabi rP'Quirempnts = 
2) Hot w~ther reouirement = 

3) Carry ovp.r for ~2 days = 
4) S~odling reQuirP.ment = 
5) Fair 'ileather Lake Losses = 

1.95 Mm3 

1.64 Mm3 

0.06 MmJ 

0.01 Mm3 

O. 63 rtJlll3 
-------

Mm) 4.29 

2.3 It may be noted from the above statements that although 

the water requirement statE\ment gives an estimate of around 

0.33·Mm3 water requirp.d for kharif season based on the projected 

cropping pattern, the live storage statement does not show any 

provision for kharif irrigation. Provisions in livp. storage 

are however made for carryover which mp..ans r~serving 1I1at<>r 

for irrigation in case the monsoon is lat~ and also for raisin~ 

paddy se~dlings. It may be surmised from the above observa

tion that as per the project proposal kharif crops (mainly 

paddy) are to be grown mainly on rain water with utilisation 

of overflow water as and when it occurs. The underlying 

reasonin,g behind such provisions for storage is that kharif 

paddy can be grown wjth monsoon rain whic,. is heavy and fairly 

w~ll distribut3d. This aspect, however~ needs to be checked 

'ttith the rainfall data. 

2.4 Actual irrigation over the yt'ars is in tune with what 

\'f<ls proposed in so far its approach and direction are concerned 

but, not sO much in the extent of irrigation. The irrigation 

authorities as well as the farmers are mainly concerned with 



irrigation during what is callodthe 'Konkan Hangam' J i.e., 

bl?t1'le~n DF'lcmnber and April for the second crop of rice. The 

cropping pattern proposed, mainly' paddy after, paddy, also 

sl?ems to be conservative in nature. Tbe ''later distribution 

system followed is field to field irrigation. 

3. 

3.1 

Medium Irrigation Scheme 
(Asola-Mpndha, Chandrapur) 

Thj.s m~dium irrigation scherr.e is one of the oldE'st 

pre-plan irrigation systems in Maharashtra. The scheme was 

commissioned in the year 1915. The project is in Sindowahi 

taluka and its command area extends to S.indowahi, Mul and 

Gondpipari talukas. The project consists of an earthen dam 

across a local ri.ver with a main canal (LBC) of 43.4 kms. long 

and with minors and distributo'ries extending upto 219.4 kms. 

The Irrigable Coinmand Arp.a of the project (ICA) is 9919 h8ctarF'ls. 

The aVAr<lp-;t'! annual rainfall in this area is around 1146.56 rom 

and the estimatAd normal yipld is around 115 .• 70 MIIl3• As per 

the project report, the gross and the live capacitip.s of the 

storage are 92.96 Mm3 and 74.62Mm3 respectively. However, 

according to lq77 E'stimate the gross and li VP. storaees are 

67.02 Mm3 and 56.38 Mm3• 

3.2 The main objective of startin~ the scheme was to provide 

protective irrigation to kharif paddy. ThE' whole development 

of the irrigation system hasbt:\en towards providing prot-,ective 

irri~ation to paddy only, as a result of this the land deve

lopment for irrigation has also bp.en towards provi ding irriga-
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tiol! to paddy only. Generally' the monsoon sets in ~isregion 

during the 2nd and 3rd wee~ .of· June. The irrigation undE'r th.is 

scheme is carried out under a system of agreement. The trri

~ators enter into contract with the irrigation departrroent for 

a peri.od of 3 years Clnd thE'. irrigation dE'partment is bound 

to provide water to the farmt>rs as per th~, agr:"1e::nent. There 

is no commitment or provision for hot wpather crops. If there 

is any balance of ~ter c:vailable in the storage then irriga

tion is made available to the rabi and hot w,,~ther crops. In 

fact a provision has been made to carryover 15 to 20' per cent 

of water for irrigation in Garly kha~:f, if the monsoon is 

delay"d and/or unmten in the initial pE'riod. 

3.3 The construction of the project started in 1903 and the 

proj8ct was completed in all respect by 1918 and '~as commi-

55 :i.on<>d for us~. Althou'!"h. the storap,:9c"lpacity, as mentioned 

'>Brlier, as p?r original project proposal, was 74.16 z,1Jm3 '(live), 

the live storage as estimated in 1977 turns out to be 56.38 Mm3• 

Salient Featu~es of the Scheme (as per project report) 

1. 

2. 

3. 

5. 

6. 

7. 

s. 

Avp.rage annual rainfall 

Gross storage 

Live storage 

Evaporation losses 

Length of canal + 
di strtbutories 

Gross command area 

Culturable cor.mumd arE'a 

I rriga blecollL"!land area 

1146.56 mm 

93.02 Mln3 (projected) 

74.16 Mln3 (projPcted) 

N.A •. 

220 kIn (approx.) 

50859 hectares 

37045 hectares 

9919 h"ctares 



Approv8d Crop Pattern (t:Js pE'r Ex-M.P. Government) 
... , 

Crop Percentage 
of ICA 

1: Perennials 2 

2. Kharif paddy 9$ 

3.4 Since this projrct is a pre-plan projE'ct (191$) no 

r"cords for wat"r plannin!,: and approvE'd crop pattf!rn are 

aveilable. Th"l crop pattern has 1-J~en s~gp'ested by the Ex-H. P. 

Government on the basis of t~e practice in the irrigatp.d ar0a 

in .command. 

3.5 Farmers grow only paddy, even the 2nd crop is paddy, 

no otht'!!' crop is pr"lferred by them. Over the last 70 YE'ars the 

),rrigation d"'v'31opme"t has tal<'f!n place in such a way that only 

paddy is suitable in this region, soil is not consitil'lred to be 

suitable for growing any other crop. Even if it is possible to 

grow other crops in rabi and hot '~eather, there is no assur

ance of ayailability of water from the reservoir. Irrigation 

of kharif paddy is by field to field method and not throu~ 

field channels •. This se'3ms to be the most suitable method for 

paddy irrigation by the irrigators. This system has so developed 

over the last 60 to 70 years that it is not easy to change 

over to any other fo nn of water d~ Rtribution. Howf!vf!r, there 

is heavy seppage loss due to this practice of wat".r distribu

tion. Kharif irrigation gene~dlly begins by t~"l·end of August 

or the beginnihg of Septembpr"and continues up to the middle 

of November. 
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3.6 Actual irrigation over the y~ars seems to be in tune 

,~ith what was originally proposed both in its approach and 

in extent of irrigation. The irrigation authorities and the 

fa'rme1's are. mainly concerned with the i1'r igat ion bf kharif 

paddy and that too of prot8ctive nature. It is in ke"'ping 

with this practice tha~ the irrigation for kharif (paddy) 

begins normally in the first week of September and continues 

up until the end of November. During this period 4 to 5 

"aterings for kharif paddy are.provided; t.he rotation p!;'riod 

of each watering is norwally 15 days. This practice is 

followed considering the distribution of rainfall which 

normally sets in June 1st or 2nd ,,,r,,,nk and continues upto 

August and ther8after there is a break when the irrigators 

1'p.quire canal water for the standing crop of paddy. However, 

in y'?ars when t~e onset of monsoon is v"Jry much delayed, the. 

project authorities provide l'l8t~r even for rai.sing seodlings 

B.nd theroaft8r for transplantation if. there is available 

"later in the storage. All. these, hO~lev!;'r, have to be corro

borated w:i. th the factual info mation in tp'rms of y~a rly rain-

fall data. 

4.1 

Medium Irrigation Schpme 
(Nirgu~, Akola) 

It is a m~dium irrigation scheme on the stream of 

confluence of two riv~rs Godavari and Nirguna. River Nirguna 

is a tributary of riv'lr Punra which ultimately drains into the 

Tapy valley. This river had remained untapped for trrigation 

till t!1en. The scheme consists of an ea rthen dam on :dver 
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Fir:?;una near village Chondi in Patur ta1uka of Ako1a district. 

The construction work on the dam began in late 60's and after 

completion the scheme was ~ommissioned for irrigation in 

mid 70' s. The catchment area upto dam site is around 195.55 

sq. ~s. and with· an annual average rainfall of about 802.64 mm 

the 60 per cent dependable yi~ld with post-monsoon flow is 

around 38.81 Mm3. The net capacity (live-storage) of the 

reservOir is ·estimated to be 28.84 l1Jm3• The distribution 

system comprises a contour canal and a large number of distri

butorip.s and minors wit.~ an irrigab1p. command area of 4229 

hectares and area to be irrigated (including follow-on crop) 

of 64 70 hectares~ 

4.2 The main objective of the scheme is to provide for 

fu1~ irri~ation requirement of 43 per cent of lCA in rabi and 

10 ppr cent of ICA in hot weather and to provide only for 20 
'.' " ;, " 

per cent of th3 full water r~quirement of the 85 per cent of 

ICA in kharif. The underlying rFlasoning behind such an 

approach may perhaps be exp1ai·ned in terms of expectation of 

assur!'ld and well distr:i.buted rainfall to take care 01' kharif 

cultivation. The provision for kharif irr'gation is made in 

case there is long brpak in monsoon. In other words, the 

objective of the irrigation scheme se'?ms to ·beto provide both 
'. ' . 

protective and productive irrigation. The other objective of 

t113 scheme is also to control flood. As mentioned earlier, 

the·ay~rage annual rainfall is around 800 mm and normally the 

monsoon BPts in the 2nd wpek of Junp. and is expected to be 

assur~d And well distributed. 
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Slllient Featur ... s· of the Scheme (as per project report) 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

o •. 

Average annual rainfall 

Gross storage 

Live storage 

Evaporation losses 

Length of canal 

Gross command area 

Culturable corrmland area 

. lITigable com.~and area 

Gross cropped area iITigable 
(including 15 per c~nt of 
uniITigated pulses in kharif) 

802.64 mm 

32.29 Mm3 

28.84 Mm3 

4.89 1.fm3 

30 ,iIlIS. 

8219 hectares' 

6041 hectares 

4229 h"ctares 

6470 hectares 
(I53 per cent of ICA) 

Approved Crop Pattern (as per project report) 

1) 

2) 

3) 

4) 

5) 

6) 

7) 

8) 

9} 

10) 

11) 

Crop 

Light perennial 

. L. S. Cotton 

Chilly 

Paddy 

Jowar (Kharif hybrid) 

UniITigated pulses 

Green manure 

Follow-up Crops 

i'lheat on pulses 

Gram on paddy 

Jowar and Maize (Rabi) 

Groundnut (hot weather) 

.Percentage of ICA 

1 

40 

6 

5 

2.5 
15 

8 

23 

. 5 

15 

10 
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':later reouirRd seasomdse (as per project report) 

I} KharH' 11.500 Mm) 

2) Rabi 10.560 MIn) 

) Hot weather 12.402 Mm) 

Storage renuirement of reservoir (as ppr project report) 

1) Khartf requirF!ment 2.306 Mm3 

2) Rabi requirement 10.566 Mm3 

3) Hot weather require.ment 12.410 Mm) . 
4) Lake losses 5.449 Mm3 

5) Dead storage 3.446 Mm) 

;;:17'7 Mm) 

Deduct for post monsoon flow 1.846 Mm) 

4.3 

(L. S. 

Net storage ;;~;3i Mm3 
------

The main crops grown in this region in kharif is cotton 

and ordinary), jowar and to some extent pulsesl in rabi 

the main crops are 1,o1hRBt and gram and in hot weather main crop 

-grown is groundnut. In point of fact, over they~ars hot 

weather groundnut has turned out. to be 8. very popular crop in 

the irrigated tract. Irrigators prefer to rutate hot weather 

groundnut (January to ~~y) with ordinary cotton (monsoon crop). 

4.4 Actual irrigation OVer the years does not sef!m to bp. 

in tune with what was proposed both in terms of its extent and 

its approach. As mentioned earlier, the objective of the 

scheme was to provide both protF!ctive and productive irriga

tion. The protective part of the irr gation do'ls not seem 
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to be taken as seriously as it merits, although the system is 

designed accordingly. Tne underlying reasoning behind such a 

state of affair is the seeming possibility of growing kharif 

crop entirely on rain water. The rainfall is reported to be 

assured in this region for such a practice. All these issues 

ne"'d closer examination. 

5. Medium Irrigation Scheme 
(Manyad - Jalgaon) 

5.1 This is a medium irrigation project with storage on 

the river Manyad near village ~andre with Right Bank Canal (RBC) 

20 !<ms. in lene;th having en irrigable coml'1an area of 4g64 hectares. 

'l'I1e source is the II':anyad river, tributory of Girna river in Tapi 

basin in Chalisgaon taluka of Jalgaon district in the western 

north Maharashtra. The scheme comprises an earthen dam and a 

right bank canal. Th~ command area is situated on the right 

bank· and is catered. by a net work of· 12 distributories. The 

annual average rainfall is estimated to be 600 mm. The catch-. 

ment area at the dam site is 9'13 sq. kIns. with a 75 per cent 

dependable yield of around 56.64' MIn3• The 'capacity of the live 

3 storage is 40.27 Mm • 

5.2 T:'\e main, objective of the scheme i" rAported to be . . . . . 

providing protective irrigation to kharif crops and also to 

providl'} productive irrigation to rabi crops. Since the area 

under this scheme fall in t~p. transition zone of raiiU'all it 

is pxpected that the rainfa 11 during monsoon would be inO re or 

less assured andwouidbe generally well distr:i:buted. The 

provision for !<hari.f irrigation i.s made in ca9A thp.re .. is long 
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dela y in monsoon and also if there is a long break in monsoon. 

Traditionally main crops grown during monsoon in this region 

are jowar and cotton. In keeping with the objective of the 

schp-me the proposal was to make provision for only 20 per cent 

of the total 1-1ater req uire::nents of the B9 per cent of lCA in 

kharif, wher",as for rabi crops, full water requirement was to 

provided for 51 per Cf'nt of ICA. No provision was ~ade for 

hot weather crops. 

Salient Feature of the Scheme (as per project report) 

1) Averag,,! rainfall 700 rom 

2) Gross storage 53.95 MIn3 

3) Live storage 40.27 MIn3 

4) Evaporation losses 10:81 MIn3 
.' 

5) Length of the canal 20 Kms. 

6) Gross command area 8135 hectares 

7) Cultural command area 6508 hectares ., 
'3) Irrigable command area 4864 hectares 

9) Total cropped area· 6809 hectares 
irrigable (including (140 per cent 
unirrigated pulses of 
20 per cent of lCA) 

Approved Crop Pattern (as per project report) 

1) 
2) 

3) 
4) 
5) 

Kharif jow-ar - Maize 

Kharif pulses (unirrigated) 

Groundnut 

Cotton (L.S.) 
Chillies and vegetahle 

Percentage 
of ICA 

11 

20 

25 
25 
8 

of ICA) 

be 
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Follow-up crops Percentage 
of ICA 

6) Jowar-Maize 11 

7) Rabi pulses 20 

8) Wheat 10 

9) Onion 10 

'I)'at"r r 13Quirpd se~sonwis? (as per projPct report) 

1) Kharif 16.17 lJ'm3 

2) Rabi 15.57 MIn) 

3) Hot weather 13. 02 MIn3 

Storage requirement of the reservoir (as per project report) 

1) Kharif requirellEnt 3.31 MIl? 
2) Babi requirerrti'mt 15.57 MIn3. 

3) Hot weather requirement 13 .. 02fu3 

4) Carry bver storage 2.15 ~~m3 . 

5) Evaporation (Lake) losses 9.03 MIn3 

6) Dead storage 13.67 I>fm3 

56:7; MIn3 

D8duct post-monsoon flow 2.83YJl!l3 

-----
.53.92 MIn3 

5.3 Although there is no provision for hot .weather crops 

in the proposed croppin~ pattern, in the proposed wat.,r 

stO!"8g~ plan th.<:>r<'> is' provi sion for hot weather, mainly -ror 

tl'TO s(l8sonals like cotton aIld chillies and also to an oxtent . 

for other crops like onion ... etc. The provision for carryover 

stordge is made for the eventualiti3s of delayed monsoon. 



From the storage plan also it appears that the scheme is meant 

to provide protecti va irrigation to kharif crops and pro due-

tive irrigation mainly to rabi crops. However, over the years 

the irrigators hDve been showing increasing prof~r~nce for hot 

weather groundnut. 

5.4 Actual irrigation does not seem to be in tune with what 

was proposed originally both in its extent and its approach. As 

. rr.entionp.d earliAr, th.e objective of the scheme is to provide 

both protective? and productive irrigation but in practice the 

prot~ctive part of ~~e irrigation do~s not seem to be ~iven 

due considC?ration both by th~ sch~me authoritip.s as well as 

by the users. This aSpl'!ct has to be examined in detail along 

with the time series. data on rainfall before arriving at any 

conclusion. 

6. Medium Irrigation Scheme 
(Nazare - Pun~) 

6.1 This is a medium irrigation scheme in the scarcity zone 

in 'rlestern Df..aharashtra. The scheme comprises a storage on 

Karha rivp.r near village Nazare in Purandhar taluka of Pune 

district with a right bank canal of 5.63 kms. long having an 

I CA of 2458 h<'cta r"!s in Purandha rand Baremati ta1ukas. The 

dam is an ~art~en dam with a catchment area ~bove the dam site 

of 397.82 sq.kms. The work on the project begun in 1969 and it 

is reported to be completed in all respect in 1975. 

6.2 Karha rivp.r is a tributory of Bhima. The river origi-

nJtes about 16.09 km. west of Saswad in Poona district. The 

total length of the river upto tho dam sit';! is about 40 km. and 
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it passes pntirely thlQUgh' Poona district. The entire cetch

ment falls un(ler low-raIflfall-' belt and rpco.i vps an annual 

ra infa 11 of about 540 mm. 
, 

6.3 Justification for the project is given as follows.· 

T'1e portion of Karha valley downstream of Je,juri often suffers 

due to scarcity and people have to migrate for liveli-hood. 

T11.is itself justifies the need for a storage in this region •. 

The river has no perennial i'low. Therp..2re no water pools 

having adequate volume of ~ater during the hot weather season. 

Rains are res.tricted to monsoon only and all the flashy floods 

go waste. Hence there is a long standing demand for irrigation 

faci.lities for the tract. Storage near Nazare has been there

fore in view since 1953. In the present scheme a direct canal 

Originates from the reservoir as the canal gains good command 

right from the dam. As .thl'! area served by the--scheme lies in 

t 11e scarcity zone, any scheme giving assured water supply to 

the crops is welcome by the people of the region. The project 

is supposp.d to mitigate the hardships of the farm(>rs in area 

often affected by famine. 

Salient features of the sch"!me (as per project report,}. 

1) Annual average rainfall 540 mm 

2) Gross storage 16.17 MIn3 
3) Live storage 10.51 Mm)· 
4) Evaporation losses 2.92 Mm3 

5 ) Length of canal 5.63 Kms. 
6) Gross command area 3990 hectares 
7) Culturable command area 3071 hecta res 
8) Irrigable command area 2458 ,hectares 
9) Gross cropped· area irrigable 3785 hectares 

(including 24 per cent of (154 per cent of ICA) 
unirrigated puls?s) 
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Approved crop pattern (as per project report) 

Crop 

1) . Kharif groundnut 

2) Kharif hybrid bajra 

3) Kharif hybrid maize 

4) Kha rif V<1~ ~tC1 bles 

5) Two spasonal chillies 

6) Kharif unirrigated pulses 

Follow-up crops 

7) 

8) 

9) 

10) 

Rabi jowar aft0r pulses 

Rabi vegetables after pulses 

\'lheat after groundnut 

Gram after hybrid bajra 
and maize 

~{ater required for the irri.e:able command 

Pflr cent 

21 

10 

13 

S 

20 

24 

18 

10 

10 

of rCA 

~a of 2458 hectares (as per project report) 

1) Kharif 7.30 Mm3 

2) Rabi 7.71Mm3 

3) Hot weather 

Store.ge requirement of the reservoir (as per project report) 

1) Kharif requirement 1.46 MIn3 

2) Rabi requirement 7.71 Mro3 
3) Hot weather requirement 

4) Evaporation losses 2.19 MIn3 
5) Dead storage 5.66 MIn3 

Deduct post-monsoon flow 5% 0.95 Mm3 

Net storage 16.08 Mln3 
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6.4 ThE're doos not sel?ll1 to bp. any provi sion for hot wpather 

crops and it is in k"'pping with the objE'cti.ve of the scheme 

in t~e scarcity zone. Although the main objp.ctive of the scheme 

is only to provide prot?cti ve irrigation, the provision made 

for in storage for kharif irrigation is only 20 per cent of 

the ''later rp.ouir2IT.ent of 96 per cent of I CA. This sUpposes 

that the re",a ining 80 pp.r c "nt of ~la ter requ ired would be mp.t 

by rain. How far does this supposition hold good in fact has 

to be analysed by the rainfall data. In the case of rabi crops 

full 100 per ce!1t of the '-Jater ra,!uireme.'1t of 58 per cent of 

ICA is provided for in the storage. 

6.5 Actual irrigation does not seem to be in tune with 

what was proposed originally both in its extent and in its -

approach. As mentioned earlier, the main objective of the 

sche!lle is to provide protective irrigation to crops, but, it 

seems 'protective' concept of the irrigation does not get due 

consideration eith~r of th~ i~igators or of the scheme autho-
. " . " 

r:ties. This aspE'ct hels to be examined in detail with r?asons 

thE'rp.of. 



CHAPTER III 

UlITJ)l<;RUTILISATION - THI'.: COllTCEPT AlITJ) Ml<;A.SUREMElITT 

1. Introduction 

1.1 In this study we are concerned with the utilisation 

of kharif irrigation potential so as to ~scertain whether the 

extent of utilisation in kharif season is particularly low and 

then to find out the reasons there-of. Naturally the extent of 

utilisation and the reasons there-of would be diffprent in 

different agro-clim~tic zones. However, to ascertain whether 

the exten~of utilisation in kharif season is particu~ar1y low 

one would have to examine the extent of utilisation of irriga

tion potential in rabi and hot weather seasons also. In this 

chapter, therefore, ''Ie begin with the conceptualisation of the 

oft repeated t~rms like 'irrigation potential', 'underuti1isation 

etc., and then examine the €xtpn t of underuti1i RBtion in different, 

crop seasons during the year based on the measures devised for 

estimating underutilisation. 

2. Concpptualis~tion of Irr~ation Potpntial 
and Ut~lisat~on 

2.1 Let us begin with the definition of irrigation potential 

as· defined by thp Pl'a11ning Commission and accepted widely 

including the irrigation systems under study. According tD the 

Planning Commission, "Irrigation Potential is the gross area 

th~t can be irrigated from a project in a design ye~r (July 1 

to June 30 of the succeeding year) for the projected cropping 

p~ttern and assumed water allowance on its full development. 

The gross irrigated area will be the aggregate of the areas 

32 
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irrigated in different cropping seasons, the areas under two 

~paso!J::Ils and perennial crops being counted only once in a' year'!. 

It has further been explained that beforP an area is included 

::Ind reportpd under 'potential created', it has to be ensured 

that tlJe water for the area tOfe reported upon is avAilablE" 

and the conveyance system upto and including the irrigation 
1 

outlet to serve an arp.a upto 40 hectares is campletE"d. 

2.2 From this definition it is clear that there are three 

important requirements in the creation of irrigation potential 

and these are (i) availability of water for the area proposed 

to be irrigated in each season during the irrigation year, 

(ii) availability of conveyance system to carry wa~er upto the 

outlet head'and (iii) adherance to the projected cropping 

pattern. 2 It would be instructive to examine the conditions 

mentioned above under which the fpotential ~reated' is declared 

for any irrigation system. 

2.3 The first 'condition is the availability of water for 

the area proposed to be irrigated in ~ach season ,during thP year. 

It is reasonable to assume that th(!> avaihbili ty of watpr fC'lr 

arp l3 propospd to be irrigatpd ii1 e'!ch snasCln during thP ye::lr 

would vary from y~ar to year, particul::lrly in this region where 

the sources of water are not necP5sarily perennial in nature and, 

further, lower is the 'deppnd::lbility ratio' higher would be 

such variation. It follows from this that the definition of 

'potential created' looses much of its meaning viewed thus, 

1. Goverrment of Maharl3shtra, 1981, op.cit. pp.5. 

2. Ashok K. Mitra, 1986, op.cit. pp.752. 



bec~use then the potential area for each season during the 

ye'lr might v::Jry from YE'::Jr to yeAr d<>p"nding upon the avail::Jble 

water and there can not be a given arE'~ of potential creatE'd 

which is fixed for different. seasons during the ye::Jr for all 
~. 

t:ime s to come. 

2.4 The second condition is thE' availRbility of conveY<lnce 

system to carry water uptO the outlet head.· ~rom the E'xperience 

of thE' functioning of various irrigation systems it is known 

that creation (construction) of distribution net work is done 

in pha~es·over a number of YE'ars. In fact the obnstruction of 

considerable part of dist~ibution system lags much b~hind the 

construction of the reservoir and thfl upper rE'.aches of the 

~in canal. Consequently, the potentiRl is also created in 

ph"lses ~nd it is only ~ter thE' full dE'velopment of the irriga

tion system including distributi0n sys·tem upto thE' outlet to 

se7ve Rn ::JrE'A upto 40 hect"lres that the full potential c~n be 

sl3.id tC' hl3ve been cTeRted. Since the full development in the 

sp.n~e defined above gener::Jlly tl3.kes R vpry long timE' (in S0me 

C::JSE'S more thAn 10 ye'3rs I3.fter the .pro ject is commissioned for 

use), the full potentiRl is assumed to hRve bflE'n created within 13 

a period of 4 years from thE' d::Jte of commissioning irrespectiVe 

of whBther it h~s act~lly been cre~ted or not. In point of 

f~ct, in some c~ses in the absence of the inform::Jtion about 
. 

the actual potenti~l crE'ated, the project authorities consider 
, .. 

either the ICA or the entire cropped ~rea irrigable (which is 

ICAX intensity of cropping) as the potential created. It is 

obvious that the potential created decl::Jred in this m~nner 

l""s"s much of its meani~ because the conveyance system to 
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c~rry water m~y not be pxisting for a conRider~b~ part of the 

potl"ntial created so declarE'd. 

2.5 There is anotrer aspect in this regard which merits 

attE'ntion. The aspE'ct is t~t of the tprm 'full dpvelopment' 

of the irrigation systpm for declaring irrigation" potential 

created. Now, as pe~ the Planning Commission's dpfinition 

full development presumably means (i)" developm:>nt of the full 

storage capacity and (ii) development of the water distribution 

net work such that water can be transmitted upto the outlet 

serving an area upto 40 hectares. Dops this really meM full 

developmE'nt of the conveyancE system? What about the land 

dE'velopment and fi~ld channels below the outlet? 1£ the dis

tribution ~etwork below the outl~t is not fully developed, 

pntenti~l created in the aforempntioned sense Again losps much 

of its meaning becauSE' thP E'ntire irrig~tion potential so 

decl<9red cannot be brouglJt underirrig~tion because ofthf' 

inadequate conveyance net work belnw the outlet. 

2~6 The third cC'ndition is adher<9nce to the pro ject crop

ping pattern. It is the general experience that in respect of . " 
many projects (particularly those in sugarcane belt of Western 

Maharashtra) actual crcpping pattern that emergE's in thE' 

benefited.areas is significantly different from what was 

prcject~d. Under such ~ situ~tion potential crf'ated needs to 

be modified in terms of the nEwly developed cropping p~ttern. 

2.7 In sO far as utilisation is concerned it is b~sed on 

the d~ta on the area actualtY irrig~tpd in each season during 

the year. Here again no allowance is made fOD the n~ture of 
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th'lt develops in the benefited 'lU'e13 in the post project p"Jriod, 

the proportion of heavy water using crop turns out to be l'lrger 

th'ln what W13S proposed. In such a C'lse the are'l actually 

irrigated is bound to be less th~n wh'lt w.<!s pr")jected. 

3. Conceptualisation of Underutilis'ltion 
and its Mp'lsures 

3.1 Traditionally undprutilis'ltinn is me13sured in terms 

C'f th=> propnrtiC'n of potential 'lrea (created) not irrig;;!ted. 

In other words, if the lU'ea actually irrigated in 13 sP13son or 

during the irrigation ye13r is smaller than the 13rea contemplated 

to be irrigated (potentil3l created) then there is underutilisa

tion. However, this way of expressing underutilisation (in 
\ 

terms of area) will be meaningful only if {i~ w13ter is available 

for,the .qre13 proposed to be irrigated in each seasC'Tl during th> 

irrig13tion year, (ii) conveyance system is fully developed to 

c13rry the water upto,the outlet head at le.<!st and (iii) the 

projected cropping pattern is followed. In other words, poten-
, > 

tial oreated its9.£ . should be properly assessed for a meaningful 

13ssessment of thP extent of underutilisation in terms of .qrea. 

3. A Given these ccnsider'ltions i t logic~lly follows that 

whenever underutilisatinn is reported during an irrigation year 

it means that a p~rt of the water in stC'rage for irrigation ha~ 

remained unused. Ils mentioned e13rlier, tradition'llly irrigation 

utilisation is t"xprpssed as ? percpntagf' (If· .<lctual area 'irrigated 

to the potential crpated. It presumably me,"Ins th13t given 

the same cropping pattern, whatever is the percentage of 13rea 

13ctually irrig13ted is also the per.entageof water actually used 

from the stor'lge 'for irrigation during the year. In other words, 
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rr:-r inst'lncf', if only 50 per Cf'nt of thp po~nti-'ll Rrp,,! is 

~ctually irrig~ted it follows that only 50 per cpnt of thp 1 

W'ltf'r h-'ls been utilispd. However, in rp~lity thpse idPRl 

conditions are h"!rdly fulfilled, yet the m,qgnitude of under

utilisation is estim"!ted as mentionpd above which conspquently 

givE's"! distorted picture of the extent of utiliSAtion. 

3.3 To get a clearer and truer picture of the pxtent of 

underutilisation, it would be necessary to take into account 

the amount of watE'r USE'd in various seasons from thE' quantity of 

watE'r available in storage for irrigRtion in eaeh spason during 

the ye~r, in -'lddition to the arE'a RctUAlly irrigRtE'd. 

3.4 It is ag'linst this background th.'lt in this study we 

me'lsurp und0rutilisation in two W'lYS. In thp first pl"!ce, if 

thp actU"!l arpa irrigated under diff0rE'nt crops during diffE'rpnt 

s"asons of thp irrigation year turns out to be less thRn the 

arpas proposed to be irrigated in respE'ctive seasons it mAY be 

tprmed underutilisation. Alternati v"ely, if ·thE' volume of 

irrig'ltion water us"d by fArm"rs during PRch Sf'asrm turns out 

to be le_ss than thE' quantity of water des4>;nE'd to be supplied 

in ea.ch. season d\Z'ing the year, thf'n it mAY be tE'rmed under

utilis'3.tion. It is qUite "possible th'3.t therE' m'3.Y be under

utilisation in a particular year in the first sense but not in 

the second and vice-versa, or, it is also possible that the 

extent of underutilisation varies if measured in two different 

3.5 In wh"lt follows we "lttempt to "lscertain thE'Pxtent of 
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such undprutilisl3tion in the af0rementicnpd sensp for thp 

difforpnt schAnE's under study for thp lAst 5 ~ 10 yel3rs 

dpPE'nding upon the availability of data. In order to determine 

if thP utilisatiC'n is particularly low in khl'lrif we estimate 

the extent of utilisAticn in 'rabi and hot-weather seasnns also 

in Addition to attempting such estimatps for the kharif SPRs0n. 

4. Measuremen~ of UnderutiliSl!ltion 

4.1 An Attempt is bE'ing made in. this sE'ction to measurE' thE' 

extent of underutilisation in both the Sf'nses mentiolP d eArlier. 

As there are five schemes to ~ studiE'd from fivE' diffE'rE'nt 

agro-climatic zones in the state wha.t we proposE' to do is to 

consider first the scheme in the agro-climAtic zone charactE'rispd 

by heavy rain .:md thE'n proceed onE' by onE' with the schE'mes in 

othE'r zonE'S characterisE'd by less and less assurE'd rainfall, 

fin1311y ending with the schE'mE' in thE' zone ch~actE'riSf'd by 

sCRrcity conditions. 

5· Minor-Irri~Rti0n SchE'mE' 
(K I'll.otp-Mo R sm, Rl'ligAd) 

WI" firs~ considpr thp i RrpR RpproAch' of undprutilisa-

tion in Which, as dE'fined earlier, if thE' area actually irrigatpd 

is smaller than the 8.rea proposf'd to be irr~'atE'd (potential 

created) then there is undE'rutilisation. ThE're is no spparRtp 

information available about thp potenti8.1 crE'ated. But, since 

this is a minor irrigation project 8.nd sincp the project was 

conmissioned for USE' in 1976 and wp are considering thE' last 

fivE' years data it is' reasonable to assume that thE' cropped arE'S 

propored to be irrigated in each season is synonymous with thE' 

potential created. 
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5.2 Area proposed to be irrig~ted hRS in its fold pere~ 

~niRl c~ps also in addition to khArif, rabi ~nd hot weather 

crops as follows. The> tot~l croppe>d area excludes 10 percpnt 

of unirrigatpd pulse in rpbi. 

Table 3.1 : Arpa Proposed to be Irrigated AS Per Proje ct 
Cropping Pattern 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
KMrif R~bi Hot Two Per€'- Total 

Weathf:>r SeasO- nnials 
n~ls - - - - - - - - - ... ... - - - - - - - .. - -... - - - - -- - - -

1 Area 112.50 72.50 
(hectares) 

21.25 - 218.75 

2 Pf>rcpnt 
of ICA (90.00) (58.00) (17.00) (10.00) (175.00) 

--------------- ------ -----
As against the area proposed to be irrigAted in eAch sp.ason the: 

actual .area irrigated .for the last six yea"rs is "as follows. 

Table 3.2: Yearwise and Seasonwise Area Actually Irrig~ted"_ 
(hectares) 

" . 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Year Kharif 

-

Area % of Pro..: 
pospd are;{ 

Rabi Hot-weather 
. {_~='j-J ==-

Area % of propos
ed Arefl 

Total 
Area " % of _pro

posed area 

-------------- - - - - - - - - - - - - - - - - - ..... -.. 

1979-80 -" !\Til 

1980-81 lITil 

1981-82 1\1il" 

1982-83 lITil" 

1983-84 Nil 

1984_85 Nil 

- .. - - - - -

. Nil 

]l1il 

~Til 

Nil 

Nil 

Nil 

- - - - -
Nil 

15.99 

79.15 

86.29 

78.11 

86.40 

81.51 

81.06 

84.43 

92.04 

8).32 

92.16 

86.94 

----------
81.24 86.66 . - - - - - - - - - - - -" .... - - -- ~ - - -' - -

75.99- 37.06 

79.15 
c 

38.60 !: 

86.29 42.98 

78.11 38.09 

86.40 . 42.13 

81.51 39.74_ : 

- - - ---- - - - -
.81.24 39.76" 

- - - - - - - - -
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5.3 From "tables 3.1 and 3.2 it is clear that the utili-

s.,tion percentAge of irrigation potential in kh1'lrif is nil, 

wnere1'ls for r1'lbi And hot weAther seasons together the same is 

vpry high, ranging fran 81 to 92 percent dUring different yeArs. 

Bpc8Usethe khArif utilisAtion is nil thP over All utilisR.tion 

turns out to be Ilround 40 percpnt even though . the canbined 

utilisation of rabi "and hot-weathPr is around 87 percpnt on An 

average. Before ml3king any commpnts on the perforIDllnce of 
. " 

utilisation of irrigation potential particularly in kharif 

season let us estimate the extent of utilisation by the other 

mel\sure. 

TAble 3.3 : WA.ter Froposed to be Released for Irrigation IlS 
" per Project Water PL,nning (MIn3) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Kharif Rabi Hot Weather Total 

- "- - -. - "- - - - .- - - .- - - - - "- - - - "- - - - - - - - - - -
1.33 1.95 1.64 3.92 

(8.42%) (91.58%) (100.00%) 

- - - :.. - - - - - - - - - - - - - - - - - - - - - - - -
iRble 3.4 : YearwiseWater /l.ctul311y Released for Irrigation (MIn3) 

- - - - - - - - - - - "- - - - - -.- - - - - - - -",.. - - - - - - -
Rabi Hot WeAther Total 

Q Q % 
-- - - - - ~-~ -.- .. - . . -_._---- - - - - - - - - - -
1976-77 Nil 
1977-78 Mil 
1978-79 1-Til 
1979-80 lITil 
1980-81 lITil 
1981-82. Nil 
1982-8) lITil 
1983-84 Mil 
1984-85 ]\Til - - - - - - - -
AveragE! Nil 

lITil 
, 1\Til 

lITil 
,"Nil 
Nil 
lITil 

~Til 
]\Til 
~Til 

- - -
IITil, 

- - -

2,24 
2.56 
2.89 
,).53 
3.23 
3.14 
3.10 
3.39 
3.70 

62.40 
:l1.31 
80'.50 

;.; 98.33 
89.97 
87.47 
86.35 
94.44 

103.06 
-------

86.07 

Qwmtity of water in Mm3 

2.24 " 
2.56 
2.89 
3.53 
3.23 
3.14 
3.10 
3.39 
3.70 

--;.. .. _--

,p,?rcent of water pl;mned to be released 

57.14 
65.31 
73.72 
90.05 
82.40 
80.10 
79.08 
86.48 
94.39 - - --
78.83 

- - - -
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Table 3.4 shows thqt no water was relE"o'lsE"d fran the 

storage for irrigation in kharif season and this is in keeping 

wi th the fact presented in table 3.2 thAt thE> arE"a irrigatE"d in 

k~rif season is nil4 In ~rms of ~tpr RCtURlly releaspd RS 

"lgainst propospd "' IE"'<!spd ('t!!lble 3.4) thE" extf'nt of utilis!!ltion 

in rabi I3nd hot-we"lthpr seRsons togE'thE"r is found to be as high 

.<lS 86 percf'nt on 1'11'1 av~r!!lge Rl'ld thE" SRIIIP vRrips bp.twPf'l'l 71 I'Ind 

98 percp.nt in difff'rp nt ye !!Irs. Thf> oVf>rR11 utiliSl'ltion pE"rcf>n-

t"lgP is found to bp. l'II"Ound 79 on 1m .<!vpr"'ge. 

5.5 A. compRrismon of thE' p.xtent of utilisation by two 

mp.<lsurp.s in tables 3.2 Rnd 3.4 shows thl'lt the estimRted'utilisa

tion percE"ntage is higher when me,'lstlrf>d in terms of w!!lter releRsed 

than when measuI?d in terms of I3re.q irrig~ted. A. sm",ll part of 

this differencE" is ~resuml3bly due to diffE"rencesin ",ctual crop 

mix I3nd the proposed one and low water allowances !!Issl.D1led in 

wl'lter planning canp!!Ired to the actuals. However, thE" mAin reason 

for such a differE"ncE' in thE>ir case is due to the fact that 

while water proposed to 1:e utilised in kharif season is only 

Around 8.46 percent of the total water proposed to be relf'ased 

during the year, the proposed area to be· i:-rigRtpd in khI!Irif 

S"''lson is as high as 90 i-p.rcent of the totPoI I'Irea propo!"pd to' ,bf> 

irrig",tpd during thP year. In this con~~ction'it would bf> 

intprpsting to note thAt ",lthough W.<ltf>r propospd to be rE"leasf>d 

in ~rif SP!!lS~ is reportpd to be 0.33 Mm3, thp storRgE" 

r"quirpmpl'lt pl.:;ml'lp.d for kh.<!rif Sf'.<lson is rpportpd to be nil. 

PresumRbly thp kh.<lrif crops do not need I'Iny irrig",tion beCAuse 

of adeqU!;ltp rainfall during the monsoon in xhis region. 



42 

From the aforementioned observations it is clear 

that in the execution of the scheme no provision was made for 

kharif irrigation and the system of distribution is also designEld 

accordingly, hence raising the question of particularly low 

utilisation of kharif potential is not very meaningful in this 

context. 

5.7 It may be recalled that unlike in other agro-climatic 

zones in Maharashtra where there are generally three irrigation 

seasons viz.; kharif, rabi and hotweather, in heavy rainfall 

areas of Konkan there is only one irrigation season and that is 

known in local language as 'Kon.kan Hangam', which is the non

monsoon season extending from beginning of December to end of 

April. In other words, the SO called Konkan Hangam combines 

in itself the rabi season and the larger part of hot-weather 

season and the main crop grown in this season is paddy which is 

entirely irrigated. In tile monsoon season also the 

is paddy waich is entirely grown on rain water, and 

main crop 
f 

traditionally: 
• 1; 

irrigation for the monsoon crop is neither in demam nor is it 

supplied. The same practice is being followed under this oche~~ 

also ever since the system was commissioned for use. It again 

follows from this that the question of particularly low utilisa

tion of kharif irrigation potE'nti al in this context doE'S not 

ml'lK:e much sensE'. 

ThE're are, ho~ver, a number of im~ortant issUE'S 

which need to be lOOked into. First of all it has to be ascer

tainE'd from the time Sf'ri<>s data on daily rainf'all from the 

rplevl'lnt ra.in guI!lge station if the,rainfall is reliable, adequate 

::I"d fairly well distributed during the monsoon. This would 
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indicate if there is need for protective irrigation in khRrif - . - - '-'. 

for improving the-productive potential of monsoon crop. 

Provision for kharif irrigation can then be made accordingly. 

S~milarly the possibilities of introducing a chRl'.ge in croppi.ne 

p'lttern may also be considered with a view to initiate kharif 

irrigation; this however would call for a change in the design 

of the distribution system. We shall examine all these il"sues 

in th~ subsequent sections. 

6. Medium Irrig~tion Scheme 
( Al"oL'l-Mendh'l-Ch!Hidrapur) 

6.1 We now examine the extent of utilisation in this 

medium irrjgation scheme in the high rainfRll zone. We begin 

with the area approach, i.e. area actually irrigated as against 

area proposed to be irrjgated. As this is a very old project, 

potential created during the early years of the project is not 

relevant for our purpose. It is however found that the potential 

created data reported from as early as 1950-51 is the same as 

the ICA of the project mentioned in the pro ject report. Hence 

we consider ICA or the project as the total potE>ntial cre.ated 

during the year and its distribution in dirrerent seasons as 

the potential creatp.d during dirferent seasons. 

6.2 The area proposed to be irrigated includes in its 

fold perennial crops in addition to kharif seasonal but rabi 

p~ged cropping p~ttp.rn. The gross cropped area proposed to bP. 

irrigated comprises 90 per cent or ICA under kharir seasonal 
CTjlble 3.5) 

(m~inly paddy) and 10 per cent of IC~ under perennials~ As 

against the proposed area to be irrig~ted in each season the 
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Area Proposed to be Irrigated as p~r Project 
Cropping Pattern 

-------
. Kharif Rabi 

- - - - - - - - - - - - - - -
Hot
WE'ather 

Two Per~nn- Total 
seasonals ial 

- -'- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1 AreA 

(hectares) 

2 Percent 
of ICA 

9721 

(90.00) -

198 9919 

(10.00) (100.00) 

-c- - - - - - - - - - - - _ - - __ - - ___________ _ 

~ctu~l arp~ irrigatpd for the last. 10 years, for which we 

havp data, is presented in Tablp 3.6~ 

6.3 Table 3.6 clearly indicates that the extent of 

utilisation of kh~rif po te nti al is vt:>ry high ranging from around 

85. per cent to 98 IJ.er cent; an an average it turns out to J:p 

ar·ound 93 percent. In so far as rabi and hot weather seasons 

ar~ concer~ed, although thpre is no provision for rabi ~d hot 

weather crops in the projPct cropping pattern,in practice some 

area is actually reported to t.e irrigated in most of the years 

during these sea~ons. The reason is that a part of the area 

reported to be irrigated in rabi and hot-weather seasons is 

under perennial crops for whi ch there is pro v ision in the proj ect 

cropping pattern and the other part of the area is presumably 

under second crop of paddy which occupies the rabi and part of 

thr> hot-weathE'r season s and to which irrigation water is given 

if thp storagp permits. Thp overall extpnt of utilisation 

during different yp.ars (lRst column, Table 3.6) varies between 

91 and 102 per cent with 96 per cent utilisation on an avprAge. 

This is a very high ut:ilis~tion figure by Rny standard. Lpt us 

now see if the extent cf utilisation turns out to be SO by the 
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other measure too. 

6~4 It is to be noted here that information regarding the 

project w8.ter planning is not available in respect of thi:;J 

scheme ,because the scheme is very old and'hence the extent of 

utilisation of potential cre~ted can not b~ estimated in terms 

Table 3.6: Yearwise and Seasonwise Area Actually Irrigated 
(hectares) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Year Kharif Rabi 

------------ -------------- ------------- -------------
Area % of Area 

pro-

1975-76 8282 

1976-77 8956 

1977-78 8994· 

1978-79 9484 

posad 
area· 

-'- .. - - -

85.20 

92.13 

92.52 

97.56 

- - -
2 

96 

16 

154 

1979-80 9005 92.63 

1980-81 9012 

1981-82 8929 

1982-83 9193 

198)-84 9227 

1984-85 9219 

92.71 528 

91.85 92 

94.57 

94.92 527 

94.84 

% of 
pro
posed 
area 

% of Area 
pro-
posed 
area 

% of 
pro
pOSE'd 
area - - - - - - - -

1449 

600 

528 

91 

527 

18 

9733 

.9052 

9610 

9638 

98.12 

91.26 

96.89 

97.17 

9005 90.79 

10068 101.50 

9112 91.86 

9193 92.68 

10281 103.65 

9237 9;.12 

-----------------------
Average 90)0 92.89 202 535 9493 95.70 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
of water actually released as a percenta~e of water planned to be 

released. We may however take note of the water actually receivpd 

during each of the last 7 years for which the data were made 

available to us. 
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Y~arwisP ~nd S~Asouwise Water ActuAlly RelpRsed 
for Irrlgl3tion (MroJ) 

- - - - - - - - - - - ------------
Kharif Rabi Hot-WeRthpr Total 

- - - - - - - - - - - - - - - - -- - - - - - - -
1978-79 49.95 

1979-80 56.50 

1980-81 28.80 

~981-82 48.10 

1982-83 33.58 

1983-84 10.70 

1984-85 40.28 

- - - - - - - - - - - -
Average 38.27 

2.04 

4039 

2.32 

11.50 

8.75 

57.11 

56.50 

40.03 

61.24 

33.58 

22.11 

40.28 

- - - - - - - - - - - - - --"---' 
2.92 8.62 44.41 

---------- - - - - - '- - - - - -
6.5 w~ter actually 

season varies between 11 

released for irrigation inkharif 

and 57 Mm3 during different years 

wi th I3TI 'I3verl3ge relel3se of l3round 38Mm3 which turns out to be 

I3round 67 per cent of the live storagp capacity of the res~rvoir. 

Similarly, wl'lter relel'!sed for irrigl3tion during the 'entire 

irr~gation year varips b~tween 22Mm3 and 61Mro3 during different 

Y~Rrs with Rn Rverl'lge' relel3se of around 44MmJ which' turns out to 

be Rround 79 per cent of thp live s tor'lge oapRcity of th~ 

reservoir. Howp.ver, these utili Sl3tion percentl3gr>s do not give 

a correct picture of the extent of utilisRtionj-Rt best- these 

may be considered RS the lowerlimi ts. of the extent of utilisl'ltion 

because the full live storage may not be available every yel3r. 

Wo shRll examine this aspect in the subsequ~nt ch~pters • 
• 

6.6 tilotwithstanding the fact that the project wRter 

planning information is not a vail'lble and therefore utilisation 

of potential in terms of water relel3sed I'lS proportion 'of water 
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planned to b@ r~leased cannot 

b", f>stim.<ltf>d, the utilisation pprcE'ntagE' appE'13rs to bE' vf>ry 

high in thP kh.qri f' Sf>1'lson "IS WE'll "IS f'or thE' E'ntirf> irrig"ltion 

y~.qr b"lsE'd on thf> .<lrea "Ippro"lch.. In vif>w of' this thP qUPstion 

of' low utilisation of' kharif' potpntial in thE' CRSf> of' this 

schpmp doE'S not arise. 

6.7 It mBY be recalledth"lt,· themein objectivE' of starting 

the schemp was to provide protectivE' irrigation to kharif' paddy. _ 

ThE' whole dE'velopment of' the schf'llle ha s ,,). so bf>en tow>3rds mef>ting 

this end. ThE' cropping pattE'rn also shows that monsoon pRddy 

is thp most dominant crop to which the irrigation watE'r is 

provided under long term agreement f'rom ~eptember to November 

and thE' area irrigated eVE'ry year during t~~s period very WE'll 

mlltches with the area proposed to ~ irrigated. There does not 

seem to be any underutilisation in this sense. 

6.8 There are, however, a number of' related issues which 

nef>d to be E'xamined. First of' all the reliability, adequacy' 

and distribution of'rainfall havp' to be examined in thp rf'CMt 

Past basPd on thE' rainfall data. Spcol1dly, thp liv"'s toragf> 
.. 

RvailablE' E'vpry ypar during diffE'rf>nt periods of kharif', rabi 

"Ind hot-wpathor spa sons has ~ so to bE' examinf>d to ascE'rtain if' 

w"lter rpmain s unuspd ;md may thpreforf> bf> pllmnE'd 1D be uti. Ii sed 
, 

bettE'r in kharif' >3nd other two seasons by dE'veloping a suitAble 

cropping pattern etc. Thi s may, however, call for a ch.qnge in 

the distribution system. Some of thesE' important issues are 

discuss",d in the subsequf>nt c haptE'rs •. 



7. Me>dium IrrigAtion Schf'me> (T-Tirguna A.kola) 

7.1 As mpntione>d el'lrlier this mpdium irrigAtion schpme> 

'fAlls in the> Assured rainf,qll zone. In ordpr to e stimatp the> 

pxtEmt of utili~Ation of irrigAti0n potHntiAl WP be>gin with 

the ,qreA ,qpprol'lch. The fol10wing table> givps the potf'ntil'll 

crp,qte>d in resppct of this sch~E'. 

TablE' 3.8; Yearwise a~d Se>asonwise> PotE'ntial Cre>atpd. 

(he>ctares) 

- - - - ---------- ------ ------
YpaI' KhA:!'if Rabi Hot-we>,qther Total 

- - - - - - - - - - - - - - - - - - - - _.- - - - - - -
1975-76 302 154 36 492 

1976-77 .984 473 110 1567 

1977-78 1554 796 185 2535 

1978-79 1671 855 199 2725 

1979-80 2381 1219 2.83 3883 

1980-81 2616 134" 312 4268 

1981-82 3553 1818 465 5836 

1982-83 3553 1818 465 5836 

1983-84 3553 1818 465 5836 

1984-85 3553 1818 465 . 5836 
(60~57%) (31.15%)' (7.97%) (100.00%) 

- - - - - - - - - - ------ - - - - - - ------
The irrigation st,qrted from thE' year 1975-76 and by 1981-82, 

i. e. within a period of 7 years the full-potenti,ql of 138 

pf'r cent (5836 hectAre>s) of ICA (4229 hectarps) hAs bpen created. 

As against the pote>ntial created thp actU8l Area irrigAtpd in 

different seasons in the> last 10 ye>l'Irs is as follows. 
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Table 3.9 : Yearwise and Seasonwise ~rea Irrigated (hectares) 

--------------------------------
Year 

1975-76 

1976 .. 77 

1977-78 

1978-79 

1979-80 

1980;;'81 

1981-82 

1982-83 

1983-84-

1984-85 

- -

Kharif Rabi Hot-weather Total 
--------------- ----------- ------------- -------------
A.rea % of pot

ential 
created 

Area % of 
poten
tial 
created 

Area % of 
poten
tial 
created. 

Area % of 
poten-
t ..;,... , ...... -
created 

- - - - - - - - - - - - - - - - - - - - -- - ---
Nil 

146 

14 

150 

44 

195 

172 

120 

Nil 

lITil 

8.74 
0.59 

5.73 

1.24 

5.49 

135 

442 

651 

673 

813 

945 

532 

783 

1041 

241 

626 

- - - - - - - - - - -

87.66 

93,45 

81.78 

78.71 

66.69 

70.52 

29.26 

43.07 

57.26 

13.26 

51.69 

25 

55 

135 

148 

120 

134 . 

58 

309 

29 

113 

Nil 

22.73 

29.73 

67.84 

52.30 

)8.46 

28.82 

12.47 

66.45 

6.24 

37.80 

135 

467 

706 

954 

975 

1215 

709 

1035 
. 

1350 

270 

7'82 

27.44 

29.80 

27.85 

35.01 

25.11 

28.47 

12.15 

1.7.73 

23.13 

4.63 

20.15 

- - - - - - - - - - - - - -
7.2 Estimates.of the extent of utilisation based on area 

approach clearly show that the utilisation percentage is 

pl'lrticularly low in the kharif season. It varies between nil 

and 9 per cent during different years wi th 5 per cent as. the 

average utilisation over a' per10d of 10 yE'ars. t!:vE'n the overall 
", . 

extE'nt of utilis.<Ition for thE' wholE' irrigation yE'ar is also not 

high, varying b<>twpen 5 ppr'c"'T)t and 35 ppr CE'nt .during differpnt 

yp.<lrs wi th 20 pf'r cent .<IS the avpr.<lgE' utili s8tion OVE'r a period 

o~ 10 years. In point 0f f8ct rabi s~ason shows .<I better 

utilisl'ltion pprcoontagE' follo-.d by w hot-wpathpr sf'ason; on 1311 
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averflgp 52 per cpnt ~nd 39 pE'rcent respectively, but, sincE" 

thp pxtpnt of utilisation bappens·to be very low in kharif, 

.with comparatively largpr potential created, the overall 

utilisation percentage (over all seasons) turns out to Q! only 

20 percent on an average. .During ~he first three YPflrs no 

utilisation of the potE"ntial· created is reported in the kharif 

season and again in 1979-80 and in 1983-84, no tuilisation is 

reported. Before we ma~ further comments on thE" performance' 

of kharif utilisation basPd on area approach'let us examine the 

pxtpnt of utilisation by the othpr mpasUrP. 

7.3 Even by the SE'c~nd measurp, based on watpr rpport~d 

to ~VE' been released for irrigation as against plannE"dTPlease, 

kharif utilisation is found to bp particularly low crntparpd to . 

the rabi and hot-weather seasons. Thp kharif utilisation percpnt

agE' is seen to vary between 2 per cent and 31 per CE"nt in 

different ye:u-s with average. utilisation of around 20 per cent 

as against average utilisation of around 122 per cent and 42 

pE'r cent in rabi and hot-weather seasons rE"spectively. Although 

the water planning proposed almost equal proportion of total 

Wl.ter to be released in three spasons, water actually reported 

to have been. released during different years show that much 

less water was actually released for kharif irrigation which 

naturally adversely affects the overall utilisation and ~e notice 

that even though rabi and hot-weather utilisation percentages 

on an average are around 122 and 42, the overall utilisation 

on an average is only 60 pE"r cent. (Tables 3.10 and 3.11) 
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'l'~ble 3.10: Water Proposed to be Released for Irrigation as 
per Project Water Planning (MIDJ) . 

- - - - - - - - - - -. - - - - - - - - - - - - - - -- - - - --
Kharif Rabi Hot-Weather Total 

--------------------------------.. 
34.51 

( 100.00%) 

------------------------ ------
7.4 A. c0lllpari son of the '" xteTlt of utilis.qtinn E'stim.qted 

by the two measures shows that the extent of uti~isation 

p~rticul~rly in kh~if .season appe.qrs to be higher by the second 

me'9surE'. Apart fran thE' possiblE' ch~nge in thE' ·crop mix from the 

onE' propospd CI'ld the low W!'l.tpr allowancps ~ssuned in watpr 

planning, thE' other important se1:lson for such a sitU1:ltion is the 

fact th1:lt while the watE'r proposE'd to be relE'ased in kharif 

season is around 33 pe>r cent of thE' total water proposed to be 

released duri~ the year, the arE'a proposed to 00 irrigated 

in kharif SE'ason is around 61 per CE'nt of too total area proposed 

to be irrigated during the year. In this connection it would 

be instructive to note that although water proposed to be 
3 

released in kharif season is reported tc be around 11.5)v,m, 

the storage r~quirement planned for kharif season is reported 
.3 

to be around 2.31M~ (20 per cent of the rPquirerrent). Presumably 

the remmning 80 per C€l1.t of thP kharif requirPment is to be 

met by thP rainfall during this peri0d. 

7.5 From all thPsp acc0unts it appears that the extpnt of 

utilisatirn is particularly low in kharif season. To undprstand 

the rp.qson behiTld such a stat!? 0f affair it would be npcpssary 

tn ~ook into a number of import.qnt issues which have bearing 0n 
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the f'xtent of utilisation. First of all it has· to· be asc·ertained 

if the rainfall is Ildequate and w~ll distributed to take care of 

Table 3.11 : Yearwise and Seasoriwise Water ReleasFd (~) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Kharif Rabi Hot-wFather Total 

------------ ------------- ------------- ------------
- - -
1978-79 

1979-80 

1980-81 

1981-82 

1982-83 

1983-84 

1984-85 

Q 

3.61 

0.22 

2.82 

0.88 

2.58 

3.15 

2.83 

2.29 

31.33 

1.88 

24.46 

7.61 

22.38 

27.38 

24·54 

19.9} 

Q 

18.65 

9.71 

13.51 

17.41 

5.09 

12.87 

% - - - - -

176.47 

91.91 

127.86 

164.71 

48.17 

121.83 

"Q Q % .. - - - - - -
-

2.59 20.89 

6.09 49.08 

3.75 30.20 

11.61 93.54 

2.29 18.45 

5.27 42.43 

24.06 69.71 

16.68 48.34 

19.84 57.49 

32.16 93.20 

10.21 29.59 

20.59 59.67 

-------- - - - - - - ~ - - - - - - - -- - - - - - - - -
Q = Quantity of water in Mm) 

"% = fer cent of watpr planned to be released. 

t4~ BO.per cent of kharif water requirement IlS well as of the 

live storage requirement in the reservoir for the remaining two 

.. seasons.. Secondly the availability of liv·e s tcrage every yellr 

during diffprpnt perinds of kharif, rabi ani hot-wpather spasClIl s 

hilS t,., be examined sa IlS to ascertain if the water rpml'lins unusFd 

and may therpforp be pl'mned tn 1:ll uspd by dev ising sui table 

crc.pping patt8rn etc. 1\8 mpntioned parlier, we shall discuss 

snme 0f tb ese importa nt i ssups in thp· sub sequen t chApters. 
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8. Mpdium lrri/ifltion Schpmf' 
(Manyad - Jalgaon) 

8.1 As mentioned e!3rlier, this medium irrigation schpme 

fAlls in the agro-climAtic zone chAractprised by generally 

assurPd rainfall.- First of all we sh!311 estimate the extpnt of 

utilisation by the area apprr>.<lch. The fellowing' table givps thE' 

potentiAl creatE'd in respect of the scheme. 

Table 3.12: Yearwise and Seascnwise Potential Created (hectares) 

--------------------------------
Year 

----------
1975-76 

'976-77 

1977-78 

1978-79 

1979-80 

19$0-81 

1981-82 

1982-83 

1983-84 

1984-85 

- - - - - - -

1993 

1993 

1993 

1993 

1993 

2658 

2658 

2658 

2658 

2658 

- - ---
2362 

(45.58%) 

. Rabi Hot-Weather 
- - - - - - - -

1674 

1674 

1674 

1674 

1674 

2481 

2481 

248 1. 

2481 

2481 

2122 
(40.95%) 

-'-

6ge 

. 698 

698 

698 

698 

698 

698 

698 

698 

698 

- -" - - - --'-
698 

(13.47%) 

Total 

4365 

4365 . 

4365 

4365 

4365 

5837 

5837 

5837 

5837 

-- - - -
5182 

(100;00%) 

- - - - - - - - - - --------- - - - - - - - - - -
The irrigation from the scheme stArted in the year 1975-76 and 

the full potent~l develope} from the year 1980-81, i .• e. within 

a period of 6 years full potential of 120 per cent (5837 hectares) 
. .. 

of lCA (4864 hec'tare~) is reported to have. been created" A.s 
.... -, • .' '. ,- .. ! . 

against the potential created the actual arr>a reported to havE' 
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bepn irrig~ted in different se~sons' during the last 10 years 

is as follows: 

T3ble 3.13 : Yearwise and Seasonwise Arpa Irrigated' (Heetares) 

- - .. ------~---
Year Kharif Rabi Hot-Weather Total ----w_______ ------------ ---__________ _ ___________ _ 

Area % of 
Poten
tial 
Cre
ated 

Area % of 
Pote
ntial 
Crea
ted - - - - - - - -" - - - - - -

-
1975 ... 76 512' 25.69 1717 102.57 

1976-77 696 34.92 1764 105~38 

1977-78 290 14.55 866 51.7} 

1978-79 497 24.94 310 18.52 

1979-80 45 2.26 1140 68.10 

1980-81 359 13.51 14-11 56.87 

1981-82 255 9.59 811 32.69 

1982-83 520 19.56 253 10.20 

19 0.34- 1130 4-5.55 

20 0.75·94-1 37.93 

Area ;0 of 
Poten
tial 
Crea
ted 

- - --

Area % of 
Poten
tial 
Creoa
ted 
- - - -

349 50.00 2577 59.04 

94· 13.47 . 2555 . .58.54 

,217· ·31.09,. 

.52 7.45 

3104) .. 

19.66 

760 108.88 194-4- 44.54-

772 110.60- 2542 .4-3.55 

284 40.69 1351 23.14-

18 2.58 791 13.55 

900 128.94 

415 59.45 

2049 35.10 

1376, 23.57' 

- - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - -
Average 321 13.59 1034 48.73 386 55.30 1741 33.60 
-----,..------------- - - -- - - - - - - -

'8.2' The"estiniates of the extent of utilisation presentpd .... . ... 

in 'Table 3.13 show.that it is particularly low in kh~if season, 

varying between 'lesstllan 1 per cent in 1983-84 and 35 per cent 

in 1976-77 with an average estimate of around 14 ppr cent. 

Whereas the extent· of 'utilisation is around 49 pE'r CE'nt on an 

average in rabi season arid around 55% en an average in hot-weather 
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sPRson. In fact thp pxtpnt of utilisation is found to bp'morp 

than 100 ppr c~n t during rabi and hot-wpathpr spason s in somp 

ypars. ThE' ov~'rall Pxtf'Tit of utilisation turns out to bp 

around 34 ppr cpn t on I3n av(>ragp • SiY1cpkhari f arpa has comp",rR-

tively a greater wf'ight in thp totRl potpnt,ial crpat.,d, evpn 

though the rabi s~ason and hot-weatnpr season utili~a~ion percpn

tages are highE'r, the overall utilisation pprcentage is 10Wf'r 

becausE' of lower percpntage of utilisat~on in kharif.' Thif! is 

borne out by the observation that thp extpnt of utilisation in 

kharif is as low as 0.33 per cent and 0.75 per,cent in 1983-84 

and 1984-85. Having examined the extent of ut~lisation based, 

on'the are>a approach we would now examine if ·the extent of utili

sation estimated by other measure a~so ~howss~milar result. 

Water Propo,sed to .be Relea,sed.,for Irrigation as 
per Project Water Planning (M~) 

--------------------- -------
Kharif Rabi Hot-WeRther Total 

------------ - - - - - - - - - - - - - -
16.70 15.57 13.02 45.29 

(36.87%) (34.38%) (28.75%) (100.00%) 

- -- - - - - - - - - - - - - - - - - - - - - - - -
8.3 The water releaspd as a percpntage of the ,water pl",mnpd' 

to be relp!3sed, the second meRSurp of estimating the extent of 

underutilisation also shows that thE' pxtent of utilisation is 

particularly low in kharif. Table 3.15 shows that the extpnt 

of utilisation varies between 5 per cent am 66 ppr,cent over 

the' years in kharif season with avet9ge utilisation pprcpntagp 

of around 24 per cent, whereas the extent of utilisation is 

estimated to be around 80 per cent .l;Ind 77 per cm t on an avprage 
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Table 3.15 : Y~arwis~ and Seasonwise Water Released for Irrigation 
(Mln3) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Kharif Rabi Hot-weather Total 

Year 

------- - - - - - -- - - - - - - - - - - - - - - -
1975-76 

1976-77 

1977-78 

1978-79 

1979-80 

1980-81 

1981-82 

1982-83 

,1983-84 

19.41 

10.98 65.76 22.86 

6.17 36.95 7.64 

3.39 20.34 5.91 

0.88 

2.83 

2.91 

3.71 

5.25 

16.95 

17.45 

22.20 

12.25 

14.55 

14.60 

6.74 

0.82 4.92 8.43' 

3.96 23.73 12.49 

124.73 2.49 

146.91 6.37 

49.09 7.05 

~8.00 3.40 

78.73 17.83 

93.45,22.07 

93.82 7.84 

43.27 5.66 

54.18 16.98 

80.24 9.96 

19.13 21.90 48.35 

48.91 29.23 64.54 

54.13 20.86 46.06 

26.09 12.71 28.06 

136.96 30.08 66.42 

169.57 39.45 87.11 

60.22 25.36 55.99 

43.48 16.10 35.55 

130.43 25.41 56.11 

76.55 24.57 54.25 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Q = Quantity rel~ased inMm3 

% = Pe-r cent of water proposed to 1:e rel~as~d 

in the rabi" and hot-weather s~asons. Even though'thE> extEmt of 

utilisation is high in the rabi and hot-w~,ther seasons, th~ 

ov~rall extent of u~ilisation on an¥vE>rage turns out to be only 

54 p~r cent becausp of the very mow utilisation in th~ kharif 

-se~son which according to the water plaIlning a,ccounts for around 

37 per cent 'of the tot8l water planned to be released. 

8.3 ' A. compari son of the ext~n t ,of utili sation by the two 

measures suggests that the extent of ,utilisation turns out to 

'be much higher when estimat~d by the second measure b!'!sed on 
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water released approach than by the first measure based on 

",rea .<Ipproach. Thp main reRson for such an occurance is the 

fl;!ct thl'lt whilf'!. potE'ntW created in khl;!rif sellson accounts for 

almost h",lf of the total potenti.<ll cre~ted the wRter proposed 

to bE' rE'lpased in kh",rif spason I;!ccounts for about one-third 

of tbP totlll water pl.<lnned to be rpleased during the yellr. In 

t·hi!'l connection it would be instructive to note ·thiit .<Ilthough 

water proposed to be relellsed in kh~if sel;!son is reported to 

be around 16.70Mm), the actual storage requirement planned for 

kharif s"!ason is only ).)1 MIn) (20 per cent of the rpquirem>nt). 

Presumably for the remaining 80 per cent of the khl;!rif requirE'

m>nt no storage is required as rainfall during this period would 

t'lke care of thi s requiremen t. 

8.4 From all these .<Iccounts it is clearly borne out that 

the kharif utilisation is particul~ly low in this region. 

Although the water planning provides for rele.<lse of significant 

quantity of water for kh.<lrif irrigation, w.<lter actually relE'ased 

is much less; similllrly although the area proposed to· be irrigllted 

in k.1-!llrif is reportf'd to be considerably high, the aetual Ilrea 

irrig",ted is much less. It would be neCeSfl'lry to understllnd· thr

rPllsons bphind such I;! statp of ",ffl;!ir in order to bring 

about ~y chRnge if DPCf'SSllry. ~irst of .<Ill thp ",dequllcy ",nd 

distribution of rllinf",ll h.<ls to b", ex.<)mined to find out if 80 
. . 

ppr Cf'nt of th€ kh~if requiremf'nt Ilnd the Ildequate livE>·s torage 

requirement to meet the 100 per c~nt of rabi -Ilnd ho~we",ther - . 

rpquiremE'nt can be met. Secondly the availability of livE' 

storllge E'very year during different periods of khllrif, rabi· 

"'nd hot-weo'lther season s has to be eXllmin",d to fi. nd out if ·the 



water remains unused and may therefore be planned to be used 

by devising suitable cropping pattern etc. Some of these 

important i!"sues will be discussed in the SUbsequent chapters. 

9. Medium Irrigation Scheme 

(lIT.qz.qre - Put! e) 

9.1 ~s hAS been mentioned earlier this medium irrigAtion 

scheme is in the scarcity zone of Western M.qh.qr.qshtra .qnd hpnce 

providing protective irrigAtion is the m.qin objective of the 

schemp. Like in rpspect of othpr schf'mes for this scheme also 

first we attempt to estim"lte thE' extent of tbP sE'ason.<!l And 

ovprall utilisation of irrigation potenti.ql by both the measures. 

9.2 In terms of Area approach, arE'a proposed to be irrigated 

as per project report is as presented.in Table 3.16. It m.qy 

be mentioned that full potential which in this case is the ICA 

of the project is reported to have beE'n created by 1976-77, 

-Le.- within a period of 3 years from the time of commissioning 

th:,! project. Since there is no separate account of the yearwisE' 

and seasonwise potential crE'ated we assume that the area propo sed 

to be irrigated in different seasons as per project cropping 

P'3ttern is ..uso the ·rE'spective potenti.ql cre.qted. 

Table 3.16; 
.' 

Area ProposE'd to be Irrigated as per 
Project Cropping PattfTD 

- - - - - - - - - - - - - - - - - - - - - - - -
Total 

-------- --------------- ---------
1. lI.rea 

(hect.qres) 1278 1426 492 3197 

2 Per cent of 
ICA (52) (58) (20) (130) 

-" - - - - - - - - - - - - - - - - - - - - - - - - - - -
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TsblE' 3.17: Yearwise- and Se-asonwise Area Irrigate-d (Hpctares)-

- - - - - - - - - - - - - - - - - - - - - - -. - - - -
Year Kharif Rabi Hot-WE'Athe-r Total 

------------
A.rea % of 

propos
ed are-a 

-------------
Are-a . % of 

prnros
pd Area 

-----------.-
Arpa % of 

p::,cpos
ed Arpa 

-------..------
Are-a % of 

- - - - - - - - - - _0. ______ .'_ _ _________ _ 

:1975-76 67 5.24 -165 11.57 44 276 8.64 

1976-77 264 20.-66 

1977-78 190 14.87 

1978-99 206 16.12 

1979-80 - 152 11.90 

1980-81 106 8.29 

1981-83 150 11.74 

1982-83 Nil ~il 

1983-84 44 3.44 

225 17.61 

752 52.73 

646 45.30 

368 25.81 

261 18.]0 

364 25.53 

439 30.79 

967 67 .. 81 

1139 79.87 

1235 86.61 

118 

156 

193 

132 

192 

186 

130 

122 

171 

-

1134 35.48 

992 31.04 

767 24.01 

545 17.06 

662 .. 20.70 

775 24.27 

1097 34.30 

1305 40.84 

1631 51.03 

- - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - ~ - -
157 12.28 634 44.46 144 

- - - - -
9.3 Table 3.17 clearly shows that kharif utilisation is 

ri'lAtively very low. In fact. if the are-a under two seasonals, 

separately rpportf>d in thf> arE'a proposed t,) be irrigated, is 

addE'd in kll.<lrif arf'A propof'pd to bp irrig.<!tf>d .. thE' rp9ulting

pst~~tps of kharif utilisation would bE' still lowpr. Thf> 

pstim~tf>s vary from as low as-nil to sompwhprp around 21 ppr 

cont with an avpragf> utilisation of around 12 per CE'nt in kharif ovpr 

ovpr thf> last 10 YAArs. li;vE'n if 11'1 st 5 YPArs AVf>rl'lgp is takpn thp 

situation would not changp favourably at All. The extent of 

utilisation is around 44 p>r cent on an average in rabi season 

~nd the utilisl'ltion percentl'lgp would look up further if last 
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five years' average is taken instead of last ten years. 

Utilisation is reported in hot-weather every year for the last 

10 years even though the project planning did not show any area 

to be irrigated in the hot-weather. PrFsumably area actually 

reported to have been irrigated in hot-weather is the area under 

two seasonals (mainly L.S.Cotton) which, as we have seen, is 

provided for in the cropping pattern. The overall extent of 

utilisation is only around 29 percent on an average becausp ,of 

particularly low utilisation in kharif SE'ason. T,et us now 

examinp. if the extent of utilisation in kharif turns out to be 

sO low even by the sE'cond measure of underutilisation. 

Tr'lble 3.18: 

- - - - - -

Water Proposed to be, RelE'ased
1
for Irrigation as 

per Project Water Planning (Mm) 

- - - - - - - - - - - - - - - - - - - - - - -
Kh,qrif lIl.abi Hot-Weather Total , 

-
- - - - - - - - - - - - - - - - - - - - - - - - - -

7.30 7.70 15.00 

(48.66%) (51.34%) (100.00%) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
As against this the water released yearwise is given in table 3.19. 

9.4 The extent of utilisation estimated by the second 

measure also shows that the utilisation percentage is parti

cularly low in kharif, barely'16 per cent on ~ average over 

the las~' 10 years. It varies from zero utilisation in 1983-84 

'to aroun(j -33 per cent in 1977-78. In comparison in rabi and 

hot-w<>ather SP"lsons the extent of utilisation is relatively 

highrr. In rabi season the extent of utilisation on an average 

turns out to be around 42 per cent and in hot-weather season 

considerable amount of water is released even though in the 
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WAter planning no such provision WAS mAde. Presumably WAter 

I3ctually released every yeAr ih the hc:>t-wel'lthpr is meAnt for 

the two sel'l.sonl'l.ls for which there is provision in the proposed 

cropping pattern. On the whole the utilisation percentage is 

low l3.round 39 per cent, bE'cause of very poor uti li slltion in 

khllrif which as per TRble J. 18 Rccounts for "lround 49 ppr cent of 

the wRtpr plAnned to be rplpllsed during the ypPJr. 

yparwisp And Spasonwi~E' Watpr RplpRspd for 
Irrig"ltion (Mm3) 

- - - - - - - - -,- - - - - - - - - - - - - - - - - - - - -
KhI3rif Rabi TotAl 

Year ---------- ----------- ------------ ------------
Q % Q % Q Q .% 

- - - - - - -"- - - - - - - -. - - - - - - - - - - - - - - - - -
1975-76 

1976-77 

1977-78 

1978-79 

1979-80 

1980-81 

1981-82 

19~2-83 

1983-84 

1984-85 

0.71 

2.14 

2.40 

1.85 

0.14 

0.71 

0.99 

0.28 

9.69 

29036 

32.89 

25.26 

1.94 

9.69 

13.56 

3.79 

0.82 10.65 

2.88 37.30 

5.60 72.69 

3.3D 42.76 

1.81 23.49 

2.15 27.09 

2.07 

3.66 

5.18 

26.80 

47.52 

67.25 

1.19 16.34 5.24 67.91 

1.13 

2.14 

1.02 

2.87 

1.42 

2.76 

2.41 

1.17 

0.73 

- - - - - - - - - - - - - - - - - - - - - -
- - - - -' - - - - - - - - - - - - - - -

-

-

2.66 17.72 

6.12 47.69 

9.0160.11 

8.02 53.39 

3.37 22.50 

5.6237.42 

5.47 36.38 

5.11 34.06 

5.91 3 9~ 39 

6.43 42.83 

- - - - - - - -
5.88 39.15 
-------

9.5 . If WI" comparp thp f'stimPJtps of thl? pxtpnt of utilisl3.tion 

by thp two mP13s1,lres prpspnted in Tl3.blps 3.17 .Rnd 3.19 WI" find 

thAt the kb"lrif utilisAtion percentAgps estimAtpd by two meAsures 

on An avpragp mAtch fairly well with el3ch other. It is only in 
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the yeArs 1977-7g, 1978-79 and 1979 .. g0 thAt thp f'stim.qtps of 

utilis.qtion i.~ seen to be highpr by tm sf'cond meRsure. A.pArt 

from the fact thAt· there mAY have only been a mArginal ch.qnge 

in the ex~sting cropping p.qttern Rnd the proposed cropping 

p~ttern, the m"lin re~son for such Rn occurAnce is more or less 

equal weight of the kh.qrif area ~n the totRl area to be irrigated 

and kh~rif water in the total water to be releAsed during the 

yeRr as per the project planning. 

9.6 On the whole the extent of utilisation in khArif 

is found to be pArticulArly low. This is a matter for c OI1cprn 

in a sCArcity area in Which tnp schpmp is 10cRted. The project 

. storAgp pl.qn'1ing sugge.sts. only 20 per cpnt stor.qge for kh.qrif 

SPRSOn.,. thp rem,qining 80 per cpntof th,' kh.qrif rpquirement is 

t-C? Q2 met by rainfall during the sE'ason.·This raisE'S 'Rnumb"r 

of. qUE'sti.ons whic h h"lve. to bl'> Rn swE're.d. It h.qs to be examin<>d 

if. the rainf.<\ll every year is .adequRt.e and well distributed to 

me~t not only the 80 per CE'nt pf kharif requirement but also the 

20 per cent storage reqlliremen.t in kh"lrif in "lddi tion to 100 

PE';" cent ,storAge .. requ:j.r('ment for rabi AS well .qs for two se!;lsonRls 

in hot-weather. .It has also to be examined if any part of live 

st<?rage r~mained.unutilised in any given YE'pr. Some of thes'" 

importAnt.issues would be discussed in the subsequent chapters. 



1. Introduction 

CHAPT~Ii IV 

SUBJECTIVE EVALUATION OF REASONS 
FOR Lml KHARIF UTILISATION 

1.1 This chapter deals ,"lith the subjective evaluation of the 

factors responsible for particularly low utilisation of kharif 

irrigation potential. It is attempted through the opinion survey 

of the irrigators in the command area of the projects under study 

with a view to know how the farmers - the ultimate users and 

beneficiaries of the ir~igation systems, view the question of 

kharif underutilisation. Accordingly, ·as proposed, relevant 

i~formation are collected from the sample beneficiaries under the 

five schemes through field investigation with the help of the 
as 

s~ructured questionnaires as wellLthrough the informal discussion 

with the beneficiaries of the schemes. The sampl:!-ng procedure a.1'ld 

the coverage' for the field investigation are already presented in 

the first chapter; in what follows we discuss the results of the 

subjective evaluation so attempted. 

2. Characteristic Features of the 
Samole Holdings 

2.1 Before we take up the discussion of the factors responsible 

for the particularly low utilisation in kharif based on the 

subjective evaluation we present the characteristic features of. 

the beneficiary households (holdings) whose opinion survey we have 

undertaken in this study. 
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2.2 Tables 5.1(a), 5.1(b), 5.1(c), 5.1(1) and 5.1(e) present 

the distribution of land of the beneficiary households by holding 

size-groups in respect of the five schemes under study. It is 

noted from these tables.cthat the average size of holding c;onsi-
-

dering all farms-- (total) is smallest in the very high rainfall zone 

under the command of the scheme Kalote-Mokashi in Raigad district 

and is highest under the command area of Asola-].ljendha scheme in 

Chandrapur district characterised by high and assured rainfall. 

It may be recalled that the main crop gro~ in both these regions 

is paddy, but, the region of very heavy rainfall of Konkan is 

characterised by small holdings and the region of high and 

assured rainfall of Chandra pur area is characterised by large 

holdings. Command area under the Manyad scheme in Jalgaon district 

and the Nirguna scheme in Akola district characterised generally 

by assured rainfall, show similar land holding structure. The 

croppin~ pattern also is similar under these two medium irrigation 

schemes. In the scarcity zon~ in which the Nazare scheme in Pune 

district is situated the average size of holding is around two and i 

quarter hectares. 

2.3 As is generally observed, in the present study also we 

fird that the pr,.oportion of irrigated land to total- de_creases with 

the increase in farm size in respect of all the schemes under study. 

The extent of irrigation is comparatively less under the scheme 

in the very high rainfall zone of Raigad district,whereas the 

same is very high for-th~ holdings in respect of the scheme in 

the scarcity zone of Pune district. In the other three areas the 
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Table 4.1 la): Distribution of Land by Holding Size Scheme 
Kalote Mokashi - Raigad 

- - - - - - - - - - - - - - '- - - - - - - - - - - - - - - - - - - -
Size Group Numb?r of' Total 

beneficiaries land 
(ha. ) 

Irrigated 
land 

Un- Average 
irrigated siz,e of 

(ha. ) land' helding 
(ha. ) (ha. ) 

- - - - - - - - - - - - - -
1. Less than 13' 

1 hectare (32.50) 

2. 1 to 2 17 
hectares (42.50) 

3. Above 10· 
2 hectores (25.00) 

6.67 

20.96 

2$.79 

-

4.34 
«(,5.07) 

9;65 
(46.04) 

11.14 
(38.69) 

2~33 
(34.93) 

11.31 
(53.96) 

17.65 
( 61.31) 

0.51 

1.23 

2.88 

-------- - - - - - - - - - - - - - - - - - - - -
All farmers 40 56.42 25; 13 

(44.54) 
31 ~ 29 

(55.46) 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Table 4.1 (b): Distribution of Land by Holding Size Scheme 
Asola Mendha - Chandrapur 

Size Group 
- - - - - - - - - - - - - - - - - - -

Number of 
beneficiaries 

Total 
land 
(ha. ) 

Irrigated 
land 

(ha. ) 

Un
irrigat~d 
land 

(ha. ) 

1.39 

Average 
size" of 
holding 

(ha. ) 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1. Less than 56 34.51 32.71 1~80 0.61 

1 hectare (21.54) (94.78) (5.22) 

2. 1 to 2 73 106.$2 88.95 17.87 1.46 
hectares (2$.0$) ([3.27) (16.73) 

J. Above 131' 593.60 346.46 247.14 4.53 
2 hectares (50.3$) (58.37) (41.63) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
All farmers 260 734.93 ,468.12 

(63.70) - - - - - - - - - - - - - - - - - - - - - -
(Figures jon brackets indicate percentages) 

266~ 81 
(36.)0) 

- - - - - - - - - -
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.Table 4.1 (c): Distribution of Land by 'Holding SiZe'Scheme 
Nirguna - Akola 

- - - - - - - - - .. ~ - .~.~ - - - - - - - - ~ - ~.- - - - -- - - -
Size Group Number of 

beneficiaries 
Total 
land 

(ha. ) 

Irrigated 
land 

(ha. ) 

Un- Average 
irrigated size of 
laJ;ld.'l. I holding 

(ha. ) (ha. ) 
------ - - - - - - - - - - - - -- - - -
1. Less th.an 

1 hectare 

,2. 1 to 2 
hectares 

3. Above 
2 hectares 

16 

30 
015.71) 

38 
(45.24) 

9.96 7.77 
(78.01) 

42.00 28.12 
(66.95) 

147.25 65~72 
(44.63) 

2.19 
(21.99) 

13~e8 
(33 .,05) 

81;53 
(55.37) 

0.62 

1.40 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
. All farmer s 84 

--------
199.21 101 ~ 61 

(51.01) 
. 97.60 
(48.99) 

- - - - - - - - - - - - - - -

Table 4.1 (d): Distribution of Land by Holding Size Scheme 
Manyad - Jalgaon 

2.37 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Size Group 

1. Less than 
1 hectare 

2. 1 to 2 
hectares 

3. Above 
2 hectare$ 

All farmers 

Number of Total 
beneficiaries land 

(ha. ) 

Irrigated 
land 

(ha. ) 

----- -------

13 7.46 6~S5 
(14.94) (91.82) 

26· 40.03 27;79 
.( 29.89) (69.42) 

48· 186.0$ 100;66 
(55.17) (54.10) 

- - -. - - - - - - - - -
87 233.57 135.30 

(57.93) - - - - - -.- - - - - - --------

(Figures in bracket indicate percentages) 

Un
irrigated 
land 

(ha. ) 

0; 61 
( 8.18) 

12.24 
(30.58) 

85.42 
(45.90 ) 

Average 
size of 
holding 

(ha. ) 

0.57 

3.8$ 

- - - - - - - - - -
98.27 

(42.07) 
2.6$ 

- .. - - - - - - - -
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Table 4.1 (e): Distribution of Land by Holding Size 
Scheme : Nazare - Pune 

- - - ~ - - - - - - - - - - - - - - -
S.ize Group 

1. Less than 
1 hectare 

2. 1 to 2 
hectares 

3. Above 
2 hectares 

All farmers 

Number of 
beneficiaries 

- - - - -
12· 

( 20.00) 

17" 
(28.33 ) 

31 
(51.67) 

Total 
land 
(ha. ) 

25.15 

99.70 

. 

Irrigated 
land 

(ha.) 

- - - - -
6;75 

(92.98) 

22.60 
(89.86) 

74;93 
(75.16) 

Un
irrigated 
land 

(ha. ) 
------

0.51 
(7.02) 

2~ 55 
(10.14) 

24.77 
(24.84) 

- - - - - - - - - - - - - - -
60 132.11 104.28 

- (78.93) 
27~83 

( 21.07) 
- - - - - - - - - - - - - - - - -

Averag'3 
size of 
hold~::-'6 

(ha. ) 
- - - -

0.61 

3.22 

2.20' 

Table 4.2 (a): Distribution of Irrigated Area by Source 
and Size of Holding 
Scheme : Kalote Mok&~hi - Raigad 

- .- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
. SiZe Group Irrigated· by Irrigated by Irrigated by Total 

canal (ha.) well (ha.) other irrigated 
sources (ha. ) area (ha.) 

- .,. - - .. - - - - - - - - - - - - - - - - - - - - - - -
Total· Per Total Per Total per Total Po.r 

farm farm farm farm 
- - - - - - - - - - - - - - - - - - - - - ;.. - - - - - - - - - -
1. Less than 4.34 0.33 Nil Nil Nil 4.34 0.33 

1 hectare (100.00) . 

2. 1 to 2 9.65 0.57 --Nil Nil Nil - 9.65 0.57 
(1 '10. 00) 

3. Above 11.14 1.11 Nil Nil Nil 11.14 1 • 11 
2 hectares (100.00) 

- - - - - - .. - - ;. - - - - - - - - - - - - - - - - - - - - - - - -
.All farmers 25.13 0.63 Nil };il Nil 25.13 0.63 

(100.00 ) 
- - - - - - - - - -- - - - - - - - - - - - - - --- - - - - - -
(Figures in brackets indicate percentages) 



proportion of irrigated and unirrigated land to total is more or 

less equal. 

2.4 So far as source of irrigation is concerned land irrigated 

by canal dominates the total land irrigated under every scheme. 

This is quite natural because the holdings are selected from t;Je 

beneficiaries in command area of the schemes under study. Hm'l

ever , there is difference in the proportion of area ir~igated by 

canal and by other sources from region to region. Tables 4.2(a), 

. 4.2(b), 4.2(c), 4.2 (d) and 4.2(e) give this information. In 
, 

the command area of Kalote-Mokashi scheme in Raigaddistrict canal 

is tJie only source of irrigation and the same is more or less true 

of the. Nirguna scheme in Akola district. In the case of Asola

Mendha scheme in Chandrapur district although the main source of 

irrigation is reported to ,be canal, small prop'ortion of total .area 

of su~h holdings is also irrigated by ponds, tanks etc., which 

accumulate and store water during heavy rainfall for use at the 

time of long gap,and break in monsoon. In so far as the Manyad 

scheme in Jalgaon district and the Nazare schem~ in Pune district 

are.concerned, well irrigation accounts for around one-third and 

one-fourth of thetotal'irrigated area of the ~oldings in the 

command area of these two schemes respectively,.' 
I 

2.5 Table 4.) shows the distribution of bene;f.iCiaries as per 

the location of tqe farms (holdings) relating to 'the distribution 
, . 

system. As mentioned in the sampling procedure in chapter 1" the 

sample holdings are selected from all the reaches of the· main 

distribution system hence we see from Tabl~ 4. 3 that the proportion 
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Distribution of Irrig~ted Area by Source 
and Size of Holdi~~ 
Scheme : Asola Mendha - Chandrapur 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Size Gr.oup .Irrigatedby Irrigated by Irrigated by 

canal (ha.) well (ha.) other sources 
Total 
irrigated 
area (h.:..) (ha. ) 

------ ~ - - - - - - - - - - - - - - - - - - - - - - - - - -
Total Per 

farm 
Total Per Total Per 

farm 
- - - - - - - - - - - - - - - - - - -------
1. Less than 32.71 0.58 

1 hectare (100.00) 

Total Per 
#'ar· . 
'. 

------
32.71 0.58 

2. 1 to 2 
hectares . 

66;28 1.18 
(97.00) 

. 2; 6T 0.04 83.95 1 • 22 
(3.00) 

3. Above 283.21) 2.16 1;96 0.01 61;09 0.47 346.46 2.64 
2 hectares (81.80)(0.57) (0.07) (17.63) 

. , . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
All farmers 402~40 1.55 

( 85.96) 
1;96 0.75 6);76 0.24 468.12 1.80 

(0.42) (13.62) - - - "- - - - - - - - - - - - - - - - - - - - - - - - - -

Table 4.2 (c): Distribution of Irrigated Area'by Source 
and Size of Holding 
Scheme : Nirguna - Akola 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Size Group Irrigated'by Irrigated by Irrigated by 

canal (ha.) well (ha.) other sources 
(ha. ) 

- - - - - - - - - - - - - - - - - - - - - - - - - - -
Total Per Total Per Total Per 

farm farm farm 
- - - - - - - - - - - - - - - - - - - - - - - - - -, - - -
1 • Less than 7.77 0.49 

, 
tIil Nil Nil 'Nil 

1 hectare (100.00) 

2. 1 to 2 28;12 0.94 Nil Nil Nil Nil 
hectares (100.00) 

3. Above 60;61 1.60 5.11 0.13 Nil Nil 
2 hectares (92.22) (7.78) Nil Nil 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -

-:. - - -
Total 
irrigata.d 
area (ha.) 

- - - - - -
Total Per 

farm 
- - - - - -
7.77 0.49 

28.12 0.94 

65.72 1.73 

- - - - - -
All farmers 96;50 1.15 5~11 0.06 Nil Nil 101.61 1.21 

(94.97) (5.03 ) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
(Figures in brackets indicate percentages) 
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"Table 4.2 (dl:,Distribution of Irrigated Area by Source, 
and Size of Holding 
'Scheme : Manyad - Jalgaon 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
, 5i ze' Group Irrigated' by Irrigated by ,Irrigated by Total 

canal (ha.) well (ha.) other sources irrigated 
(ha. ) area (hG..) 

- ... .,. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total Per Total Per Total Per Total Psr 

farm farm farm farm 
- - - - - - - - - - .,. - - - - - - .,. - - - - - - - - - - - - - - -

1 • Less than 6;45 0;50 0.40 0.03 Nil Nil 6.85 0.53 
1 hectar:3 ( 94.16) (5.84) Nil Nil 

2. r to 2 19.49 0.75 8~30 0.32 Nil Nil 27.79 1.07 
(70.13) (29.87) . 

3. Above 62; 61 1.30 38~05 0.79 JNil Nil 100.66 2.10 
2 hectares (62.20) (37.80) . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Allf armers 88~ 55 1.02 46:75 0.54 Nil Nil 135.30 1.56 

(65.45 ) (34.55) 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Table 4.2 (e): Distribution of Irrigated Area by 30urce 

and Size of Holding 
Scheme : Nazare - Pune 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Size ,Group , Irrigated by Irrigated by Irrigated by Total 

canal (ha.) well (ha. ) , other sources irrie;cted 
(ha. ) ilI'ea (ha.) 

- - - - - '. - - - - - - - - - '- - - - - - - - - - - - - - - - - -
Total Per Total Per Total Per Tot.al Per 

farm farm f::;rm fc..r~j 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - . 

1. Less than 6.29 0.52 0.46 0.04 Nil IJil 6.75 0.5e 
1 hectare (93.19) (6.81) 

2. 1 to 2 17.18 1.01 5.42 0.32 Nil Nil 22.60 1. 3~ 
hectares, (76.02) (23.98) 

3. Above 57;22 1.84 17; 71 0.57 Nil Nil 74.93 2.4-
2 ,hect£'res (76.36) ( 23.64) 

" - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .., 

All farmers 80.69 1.34 23: 59 0.39 Nil Nil 104.28 1.74 
(77.38) ( 22. 62) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .., 

(Figures in brackets indicate percentcges) 
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T~ble 4.3: Distribution of Beneficiaries According to the 
Location of the Farm in Relation to the Canal 

- - - - - - - - - - - - - - - - - - - - - - - - - -
Name of the scheme Number of beneficiaries 

----------------------------------------
Head Middle Tail end Total 
reaches reaches 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1- Kalote Hokashi - 22" 18 40 

Raigad (55.00) (45.00) 

2. Nazare - Pune 20" 20 20 60 
(33.33) (33.33) (33.33 ) 

3. Manyad - Jalgaon 24 30 33" 87 
(27.59) 04.4B} (37.9.3) 

4. Nirguna - Akola 40 21 " 23 84 
(47.62) ( 25.00) (27 • .38) 

5. Asola Mendha - 80" 99" 81 260 
Chandrapur (30.77) (38.08) (31.15) 

- - - ------ - - - - - - - - - - - - - - - "" - - -
T3.ble !±.!!: Main Crops Grown in Kharif 

- - - - - - - - - - - - - - - - - - - - - ~ - - . - - - - - - - - - -
Name of the scheme Number of respondents growing different crops 

-----------------------------------------------
Hybrid Cot- Ground- Paddy Hybrid Other~ Total 
jowar ton nut Bajra no. of 

benefi
Ciaries 

- - - - - - .... -- - - - - - - - - -
1. Kalote Mokash; - 2 40 

Raigad 
2. Nazare - Pune 12 3 1 

3. Iilanvad - Jalgaon 77 2 34 12 
4. Nirguna - !kola 84 75 5 

" 

5. Asola f~endha - 260 
Chandr3.pur 

- - - - - - - - - - - - - - - - - -
(Figures in brackets in.dicate percentages) 

* Others - 1. Kalota Mokashi;.. Inferior millets 
2. Nazare - Veg3table 
3; ~1anyad - Pulses 
4. Nirguna - Pulses 

- - - - - -
12 40 

24 26 60 
85 9 87 

47 84 
260 

- - - - - - - -, - - -
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of holdings in the head, middle and tail reaches of the canal 

is more or less the same. 

2.6 Number of respondents growing different crops in kho.rif 

in .the ·command area of different schemes is presented in Table 

4.4. Paddy is reported to·be the most dominant crop in the 

command area of the Kalote-Mokashi scheme in Raigad district and 

the Asola-Mendha scheme in Chandrapur district. Incidently one 

scheme is located in very heavy rainfall zone and the other is in 

the heavy and assured rainfall zone. The main crop grown in 

kharif in the scarcity zone of the Nazare scheme is hybrid bajra 

and vegetable, in case ,adequate watClr is available. In the 

assured rainfall 'zone' of the Nirguna scheme in Akola district 

hybrid jowar and cotton are. the most, important crops grown in 

kharif, where as in the rain shadow (less assured) region of 

~funyad scheme 'in Jalgaon district both hybrid jowar and hybrid 

bajra are. the most important crops grown in kharif, followed by 

groundnut. 

2.7 The structure of the land holdings and. the other 

characteristics of the holdings in the cO~~2nd area of different 

schemes show that except in the case of the Kalote-Mokashi' scheme 

in Raigad district, in respect of the command area of all other 

schemes large holdings dominate. In so far as source of irrigatior 

is concerned only in the case of the command area of the Manyad 

scheme in Jalgaon district and the Nazare scheme in Pune district 

that a considerable proportion of the net holding is irrigated by. 

well. Further the proportion 'of area irrigated by wells is !jeen 

to be increasing with the increase in farm size indicating thereby 
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that the small land holders depend mainly on the public source 

of irrigation, that is canal. It is also observed that the main 

crop grown in heavy and high rainfall areoe is paddy, in the 

scarcity zone it is hybrid bajra and short duration vegetable 

and in the assured and less assured rainfall zonmthe main crops 

in kharif are hybrid jowar, hybrid bajra, cotton and groundnut. 

3. Holdings USing/Not USing Canal Water 
for Kharif Irrigation 

3.1 In order to make a subjective evaluation of the factors 

r~sponsib1e for particularly low utilisation of irrigation 

facilities in kharif it is necessary to examine first the proportion 

of holdings not using canal water for kharif irrigation in the 

command area of different schemes. 

3.2 Table 4.5 shows the distribution of beneficiaries on the 

basis of whether canal water is taken f~r kharif irrigation. We 

find·two extreme cases, on the one hand no beneficiary is reported 

to be takip~ canal water for kharif irrigation in respect of 

Ka1ote-Mokashi scheme in Raigad district and on the other all th,~ 

beneficiaries covered in our sample are reported to be using cane.1 

'tater for kharif crops in respect of the Aso1a-Mendha scheme in 

Chandrapur district. It would be instructive to recall at this 

stage that these two schemes are locatod in very heavy rainfall 

and high; rainfall zones respectively and the main. crop grown 

in the command are,<J. of thcsc two schemes is. paddy. Thus we find 

that, as opposed to the beneficiaries of Ka1ote-Mokashi scheme 
. , 

in heavy'rainfal1 zone of Raigad district beneficiaries of the 

Aso1a-Mendha scheme in the high rainfall zone of Chandrapur district 
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Table 4.5: Distribution of Beneficiari~s on the Basis of 
Wh~ther Canal Water is Taken for Kharif Irrigation 

- - - - - - - - - - - - - - -
Name of the scheme 

----- ... - ------
1. Kalote Hokashi - Raigad 

2. Nazare - Pune 

3. Manyad - Jalg~on 

4. Nirguna"- Akola 

5. !sola Mendha - Chandrapur 

---------------
Number of beneficiaries 

--------------------------------
Using canal 
w.".ter for 
kharif crops 

Not using Total 
cC'nnl w,ater 
for kharif 
crops 

- . - - - - - -"- -. - - -

14" 
( 23.33) 

3 
(3.45 ) 
13" 

(15.48) 
259" 
(99.62) 

40 
(100.pO) 

46 
(76.67 ) 

84 
(96.55) 
71 

(84.52) 
1 

(0.38) 

40 

60 

87 

84 

260 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

Table 4.6: Response to Whether Application is Made Every Year 
for Kharif Irrigation from Canal 

- - - - - - - - - - - - -
.NeJne of th~ scheme 

-v- _ - _ - - - - ____ _ 
1. Kalota Mokashi - Raigad 

2. Nazare - Pune 

3. I'!anyad - Jalgaon 

4. Nirguna - Akola 

5. Asolo. Mendha - Chandrapur 

- - - - - - - - - -

- - - - - - - - - - - - - - - - -
Number of beneficiaries 

------------------~--------------Application 
made every 
year 

8 
(13.33) . 
32 

(36.78) 
37" 

{44.05) 

Application 
not made 
every year 

Total 

-------
40" 

(100.00) 

52 
(86.67) 

55 
(63.22) 

.41' 
"" (55.95) 

260 
( 1.00.00) 

40 

60 

84 

260 

-. - - -
(Figures in bracket indicate percentages) 
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invariably use canal water in kharif for growing paddy. In 

respect of the Manyad scheme situated in less assured rainfall 

zone of the Jalgaon district number of cases reporting kharif 

irrigation by canal is almost negligible at around 3 per cent. 

Use of canal water for kharif irrigation is reported to be 

comparatively hieher in respect of Nazare scheme in Pune district 

and Nirguna scheme of Akola ~istrict, being around 22 per cent 

and 15 per cent respectively. 

3.3 A nother way of finding out if there is demand for canal 

water in kharif is to find o~t the number of irrigators submit

ting application every year to the canal authorities for the 

supply of water for khnrif crops. Table 4.6 gives this ip~ormation. 

vie find that the irrigators do not demand water (no application 

made) in kharif season under Kalote-Mokashi scheme in Raigad 

district. Since, in the case of Asola-Mendha scheme in 

Chandrapur district, the irrigators enter into long term agreement 

for kharif irrigation, water applications are made only once in 

three years and not every year. In respect of Manyad scheme in 

Jalgaon district and Nirguna scheme in Akola district 37 per cent 

and 44 per cent of the irrigators respectively apply for kharif 

water supply, but, as seen in earlier table only 3 per cent and 

15 per cent respectively actually take canal watGr for kharif crops. 

This means there ~s considerable rejection of the application.by 

the scheme authorities for kharif irrigation. However, for Nazare 

scheme in Pune district number of application; made for khnrif 

irrigation is smail'3r than the number of irrigators taking canal 

water for kharif irrigation. There seem to be some dfscrepancy in 
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the data for this scheme'. 

4. Factors Responsible for Particularly Low 
Utilization of Kharif Irrigation Potential 

.. 
4.1 A s mentioned earlier, in \vhat, follows we attempt a , 
subjective evaluation of the factors accountin~ for particularly 

low utilisation of kharif irrigztion potential. This evaluation 

is based on the 'opinion survey of the sample irrigators under 

each of the five schemes. 

4.2 Table 4.7(a) lists the main reasons given by the 

irrigators for not using canal water for kharif irrigation for 

each of the five schemes. Large number of reasons expressed by 

the irrigators in va.rious forms hale been classified into six 

broad cle,sses. Because of the. differences in agro-climatic 

complex between the regions chosen for study the importance of 

the reasons for low utilisation in kharif would in general be 

different in different regions .. which we have tried to identify. 

Table 4.7(b) lists the most important reason out of the number 

of reasons mentioned for not resorting to irrigation for kharif 

cultivation. ' 

4,.3 In so far as Asola-Mendha scheme ~n Chandrapur district 

is concerned Since all the irrigators demand and use canal water 

the above quC)stion does not arise for ,them. We shall first 

therefore examine why is it so. 
" i 

4.4 Asper the experience of the farmers the monsoon 

generaliy sets in this region during the 2nd or 3rd week of June. 

The farmers thereaft~rprepare their land for raising seedlings. 

Seedlings are raised (grmm) entirely on rain water and after 
"', . , , 

" , 



Table 4.7 (a): Reasons for ~011 Using Canal '.later for Kharif Irrigation 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
qeasons for not using canal water Numb?r of respondents 

------------------------------------------------
Kalote Nazare Man~ad Nirguna Asola 
ffiikasni Puna Mendha 
Raigad 

Jalgaon Akola 
Chandra-
pur 

- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -
16 19 
(H~.39) (26.76) 

1.· Kharif w.:!terrate is high 

3 11 2 
( 6. 52) (13.10) ( 2. 81) 

2. Adequat'3 well water available 

46 73 59 1 . 3. Water is not made available/not 
'made available in time when ( 100.00) (86.90) (P;l.1'l) (100.00) 
. required 

4. No need fot irrigation because 
of' adequate rain 

5. No need for applying for canal 
wat",r because .water is automati
cally available through leakage 
and through overflow 

.6. In this ragion Rllbi crOT) is most 
important. Farmers do not both~r 
much about kharif cultivation 

40· 
( 100.00) 

27 
(58.69) 

9 
(10.71) 

28 
(39.44) 

3 
(4.23) 

- - - - - - - - - '- - - - - - - - - - - - - - - - -* Tot.g.l number of beneficiaries not 40 46 84 . 71 1 
. using. Canal W3,ter in kharif season - - -.- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

* .. Tot.al number of respondents may be more than t\oje total number of beneficiaries 
b ?cmisc u l:ienefici:try "'!lay gi va more than .one r9 :,s.on. Fig 

(Figllr·3 in b:cackets indicate pflrc,mt'.'.g·~ to tot<ll nU8bcr of b:;m,:,ficie.ries) 

-..J 
-..J 



'Tahle 4.7 (b~: r: .... st Important Reason for Not Using Canal lIlate)' 
for Khexif Irrigation 

- - - .- - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - ~ 

Name of the scheme Number of respondents 
--------------------------------------------------
vlater is not 
made available/ 
not made 
available in time 
when required 

No need for 
irrigation 
because of 
adequate rain 

Total number 
of beneficiaries 
not using canal 
water 

- - - - - - - - - - - - - -. - - - - - - - - - - - - - - - - - - - - - -

1 • KalotG Mokashi - Raigad 40' 40 
( 100.00) 

2. Nazare - Puna 35 - 46 
(76.09) 

3. Manyad. - ,Jalgaon 5S' 
(69.05) 

4. Nirguna - Akola 40-
(56.34) 

71 

5. Asola Mendha - Chandrapur Not applicable 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
(Figures in brackets indicate percentages) 



79 

trlmsplantation the crop solely depends on rain for its growth. 

Generally the rain starts receding from the middle of August and 

thareafter the irrigation is demanded by the farmers from the 

scheme and the water is supplied to the stunding crop of paddy • 
• 

The irrigators enter into long term agreement with the irrigation 

department, renewable every three years, and the canal authorities 

£!I'e committ3d to provide water to .the farmers until the crop is 

harvested by the middle of November. 

4.5 Over the last 60 years the irrigation development has 

materialised in such a way that only paddy is suitable in this 

region; soil is reported to be not suitable for growing any 

other crop. Even if it is possible to grow any other crop in 

rabi and not weather seasons, there is no assurance of 

availability of water from the reservoir. In fact, there is a 

provision to carryover 15 to 20 per cent of water for irrigation 

in early kharif in case the monsoon is delayed and happens to be 

uneven in the initial period because the objective of the scheme 

is to provide protective irrigation to kharif crops • 

. 4.6 Though the irrigation schedule should begin (as per 

irrigation year) on 1 st of July every yeex, in actull.l practice 

the. 1st watering for kharif season begins in 1st week of September 

and irrigation continues upto the middle of November. During 

this period 4 to 5 waterings are providedt,o the paddy crop. 

The rotation period of each wat·~ring is normally 15 days; this 

practice is follow~d'considcring the distribution of rainfall. 

4.7 The irrige.tors under Kalota-r.1okashi scheme in Raigad dis-

tri ct give 01"..1y one reason for not using cc.nal wator for kharif 
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crops and that is, 'no ne':ld of irrigation, because of adequate 

rain during kharif season'. This reason is naturally the most 
; 

importan~ reas?n for not taking canal water for kharif cultivation 

(Table 4.7(b)). This response clearly indicates that given the 
. 

cropping pattern that is practised by the irrigators, in which 

paddy is the only crop grown during kharif season,irrigation in 

kharif season is not required because of adequate rainfall. It 

may be recalled that the scheme is located in the heavy rainfall 

region and the main crop (in fact the only crop) grown during 

the monsoon (kharif) season is paddy. In .fact the main crop 

gro\m during the post monsoon season (known as 'Konkan Hangam l ) 

is also paddy. Irrigation is'required ~or the rabi,hot weather 

season paddy, but, not for kharif paddy. 

4.8 The farmers wait for the rain and the entire kb.ar;i.f 

cUltivation is reported to be dependent on rain. Even when there 

is break in monsoon in mid-September or so for a period of to 

to 12 days, irrigators do not demand canal ,'later. The farmers 

are of the opinion that kharif rice production is not affected 

adversely because of occasional a..'1d p~riodic interruption in r<.il .• 

'l'ho farmers prepare the land and sow paddy seed for raiSing 

s,aedlings generally by the ondof luray. or. 1 st week of June 

depending upon the moisture in the field. The monsoon generally 

sets in by the 1st or 2nd week of June in this region. Even if 

t}1e break of monsoon is delayed farmars wait for the rain 

because the, seed once"' sown is expected to remain so and finally 

wilen the rain comes-germination te.kes place I though very 1atl3. 

This naturally leeds to late transp1a~tation and late harvesting 
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Q~d therefore late beginning of the next-season. The farmers 

report that even if ruin is delayed for a longer period the 

~addy seeds already sown are not affected and germinate after 

the first shower, hence even if the irrigation department makes 

,rovision for pre-monsoon irrigation ~or raising seedlings the 

farmers may not avail of the facility. Thus it is the demand 

factor which is most crucial in this region. 

4.9 In resp3ct of Nazare scheme in Pune district, the reasons 

given by the irrigators :for not using canal water in kharif 

se2son are unavailability of water when required, importance of 

rabi crop, hence kharif crop neglected and availability of 

adequate well water. Naturally many irrigators have given more than 

one reason for no~ usip~ canal water for kbarif cultivation. w~ 

note from Table 4.7(a) that all the irrigators not resorting to 

irrigation in kbarif saason give unavailability of water from the 

c2nal system as one of the reasons for not asking :for canal water, 

59 per cent of the irrigators also report about the importance o:f 

rabi crop and hence kharif cultivation neglected (left to the 

vcgaries of monsoon) and only 7 per cent mention availability of 

alternate source of irrig~tion as the rJason for not demanding 

Canal water. The most imoortant rJason as listed in Table 4.7(b) 

is unavailability of water when required; around 76 per cent of 

the irrigators not resorting to canal irrigation assign this as 

tho most important reason. 

4.10 As noted earlier th(l crops.grown .in kharif in this· 

scarcity zone are hybrid bajra, hybrid jowar a~d groundrtut, 

m:,dnly of Course hybrid bajra. The irrigators opine that because 
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canal water is released for kharif irrigation (if at all) only 

by the mid~le of July, there is no d~mand for water from the 

irrigators. The irrigators would like to get canal water during 

last week of May and/or 1 st "leek of June so that after the kharif 

harvest land is available for rabi cultivation. But the canal 

authorities do not supply water at that time. They further 

opine that in case water is made available when they demand 

(beginning from' the end of ~Iay) they would take canal water in 

kharif for 50 per cent of grain crops, 25 per cent of groundnut 

and 25 per cent of vegetable. The crop rotation then may be 

hybrid bajra to be followed by jowar and groundnut to be followed 

by wheat and gram. 

4.11 However, quite a few irrigators also opine that the 

region is characterised by the importance of rabi crops (mainly 

jowar) and hence kharif irrigation would be preferred only after 

full provision for rabi season requirement is aS3ured. They do root 

want kharif irrigation at the cost of irrigation for rabi season 
'";' 

c~ops. 

4.12 It appears fror.l the abov·J account th",t it i.s mainl! tl • .;. 

supply fo.ctor which seems to be responsib',i3 for very 10\~ demanj 

for kharif irrigation. If the irrig~tors are not assured of the 

availability (supply) of water whcm they need, naturally there 

would not be any demand from the irrig?tors for the . sam~. There 

is some element of demand factor also in so far as importance is 

assigned by the irrigators to the irrigated rabi crops in 

nreference to kharif crons. 
£. .. - ... 

4~13 In respect of Manyad scheme in Jalgaon district the reasons 
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assigned by the irrigators for not resorting to kharif irrigation 

are (i) unavailability of water for kharif irrigation, (ii) high 

water rates for kharif crops, (iii) availability of adequate well 

water and' (:i,v) adequate rain. Of these reasons around 87 per cent 

of the irrigators not USing canal' '-Jater for kharif irrigation give 

unavailability of canal water for kharif ~rops as one of the 

reasons, around 18 per cent, 13 per cent and 11 per cent of the 

irrigators not using canal water also give th~ other three reasons 

res~ectively mentioned earlier. If we look into the most 

im~ortant reason listed in Table 4.7(b) we find that around 69 

per cent of the irrigators not using canal water for kh~rif 

irrigation assign unavailability of canal water when requireq as 

the most important reason for not demanding water for kharif 

cultivation. 

4.14 It may be recalled that the important crops grown iOn 

kharif season in this region are jowar, groundnut and pulses and 

to some extent cotton. The irrigators report that the water for 

kharif irrigation is released (if at all) as a rule 'around middle 

of July, which according to them is very late for sowing kharif 

crops considering the follow-up crops to be grown in rabi and hot 

weather seasons. The irrigators would 'like to g.3t water for kharif 

sowing much earlier, i.e. by the end of Mayor at 'qestby the 1st 

week of June and the impression that is created is that in case 

water made available in tim":! when it is required there would be 

significant increasa in the dem~nd for canil water for kharif 

irrigation. 

4.15 The first thing that the irrigators mention is that there 
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is no guarantee of assured water supply during kharif season 

hence they do not demand water even though they would v,ery much 

like to get water which helps to increase the yield of the crop. 

It is ooined that by the time first water is released (around . . 
July, 1.5) monsoon has already set in and the farmers do not need 

water at that time because of availability of adequate rain water. 

In point of fact the fields are prepared i n such a way that these 

can receive rain water (no field channels) and afterwards when 

the crop is already grown it becomes difficult to make field 

channels to receive canal water, hence they do not demand canal 

water even afterwards. 

\'lhat the farmers want is the assured supply of water during 

the first and second ''leek of June for land preparation and sowing 

of hybrid jowar, groundnut and cotton; by 10th June these crops .' 
should have been sown (ideal period). Groundnut is a crop of 

around 96 to 100 days and is harvested by the middle of September 

making land available for rabi cultivation. Hybrid jO\,lar remains 

in the field upto October 'illd and cotton upto November. Hot

weather groundnut is taken up. on th:') ar'3a occupied by hybrid 

jowar and/or cotton in kharif. Farmers are prepared to fill in the 

water application form by the end of May for kharif irrigation so 

that water can be given to them during the 1st week of June. 

According to them if the above practice is followed demand for 

,kharif, trrigation would increase very considerably. 

4.17 It is clSar from, the above discussion that the issuo of 

particularly low response for kharif irrigation is very much 

related to the supply factor. Early sowing (pre-monsoon) of kharif 
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crops, as desired by the irrigators, requires assured supply of 

canal water during this period, at least of one watering \~ithout 

fail. Thereafter the crop does not require water for another 2 

to 3 weeks and thereafter the monsoon sets in and the farmers 

may require 2 to 3 waterings during July, August and S~ptember 

depending ~pon the al'llOunt a!1d distribution of rainfall. ~Ieeting 

these requirements from supply side would certainly induce the 

farmers to respond very favourably to kharif irrigation. In this 

connection a very important factor should not be lost sight of, 

that is increasing demand for the supply of canal water for hot

weather grolindnut by the irrigators. Over the years hot weather 

groundnut has become very popular crop with the farmers in this 

area, and if irrigation is provided to this crop there may not 

be enough water available in the storage .for pre-monsoon kharif 

irrigation. Alop~ with this aspect it needs to be examined if 

the kharif water rates are high consid~ring the fact that the 

irrigators may take only 2 to 3 waterings during the entire 

season. 

4.18 Nirguna scheme in Akola district, as' mentioned earlier I 

is located in assured rainfall zone wld it is seen in Table 4.7(a) 

that around 40 p2r cant of the irrigators not using canal wuter 

for kharif irrigatiOn do so b·ecause of the availability of 

adequate rain water for kharif culti vat ion. How·;ver, around 83 

per c:mt of those who do not US8 canal water for kharif cultiva

tion assign unavailability of canal water D.S th:l reason for doing 

so. Around 27 per cent of them also m~ntion about the high water 

rc.t::s for kharif irrigation in view of fewer number of \1aterings 
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. taken for kharif crops. Most import~nt reason pointed out by 

the irrigators and listed in Table 4.7(b) shows th3t unavailabilit 

of water when required is reported to be the most important 

reason by more than 56 per cent of the irrigators not using canal 

water for kharif crops. 

4.19 It may be recalled that the important crops grown in 

kharif season in this region are hybrid jowar and cotton and to 

an extent pulses (~ostly unirrigated). Of these crops, as per 

farmers' opinion, hybrid jowar does not require much irrigation 

and it can withstand fairly long period of dry spell and the 

.. yield is reported not to be very much affected •... The monsoon 

generally sets in by the 2nd, or 3rd week of June. Land is kept 

. ready for kharif sowing and as eoon as there is first monsoon 

rain,sowing operation is completed. The crop rotation foltowed 

is generally of three types, (i) cotton in kharif is follo\'ied by 

groundnut in rabi-hot weather. . Cotton is sown in mid-June 

depending on rain and harvested in mid November or so and then 

groundnut is sown on the same land in mid-January and harvested by 

the end of April or beginning of May. (ii) ullirrigat,ed pulsos ir! 

kharif followed by wheat or gram in rabi ~d (iii) hybrid jower in 

kharif ~ollowed by Wheat/gram in r~bi or summer groundnut in mid

January. The combination which the farmers choose depends upon 

time of onset of monsoon because the farmers depend upon rain for 

kharif sowing. Since the fermers depend upon rain for kharif 

sowing, if the onset of monsoon is delayed, the kharif cultivation 

is delayed and hence the following rabi and su~~er seasons arC 

delayed which affect the production of crops adversely. 
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4.20 At present, as we have noted, there is negligible demand 

for kh~rif watering. In case there is dry spell in the month of 
• 

September/October, some farmers may demand canal water mainly for 

cotton. As mentioned earlier, main reason for the lack of demand 

for water in kharif season is thut water is not released for early 

sowing ~nd also that there is no assurance of the av~ilability 

(supply) of canal water even during the dry spell in kharif season. 

The reason next in importance is the high water r'ltes for kh!l,rif. 

The farmers opine that the "iater cherges, are made for the entire 

kharif season even though a farmer may have taken only 1 or 2 

waterings during the entire k"larif season. In fact, there is 

great resentment by the irrigators of tha fact that the water 

che--' ;res are made for two seasons for the same cro:p if the 

i:rigation happens to get spread over two seasons. 

4.21 From our disc;:ussion with the cultivators it is, clear that 

they are ready to take canal water for early SOwing, without 

waiting for ruins and subsequently during dry spells in kharif 
• 

see,son if there is a complete assurance about the availability 

of water cmd also if the charges, ara made per \'latering rathtlr 

than for the season. This will not only ~nsure k"larif utilisf't;ion 

but will also ensure timely rabi sowing. 

4.22 It may b3 deduced from tho above account 'that the issue 

of particularly low utilisation in kharif arises out of both 

supply faqtor and dem:'.l1d factor. F,or early Sowing assured supply 

0f water is required (may be for 2 waterings), thereafter assured 

water supply during dry spell'is also required to induce the 

irrigators to demand water for kharif irrigation. It is, however, 
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necessary that the demand for kharif irrigation comes in bulk 

and in contiguous block. In this connection the popularity of 

summer groundnut with the irrigators has to be kept in view • 

. It has to be evaluated objectively if the water for early sowing 

(pre-monsoon) 'in kharif will be av~ilable in case water is 

~eleased for hot-weather groundnut. Further, from the demand 

side feasibility of adjusting the water rates for kharif crops 

in order to make the irrigators more responsive to kharif irri

gation has also to be taken note of. 

4.23 Factors responsible for particularly low utilisation of 

kharif irrigation potential can also be conveniently discerned 

by analysing the responses of those who use canal water in kharif 

season and the difficulties they face in doing so. As mentioned 

earlier, most of the irrigators under Nazare scheme in Pune 

district, Nirguna scheme in Akola district and Manyad scheme in 

Jalgaon district· do not use' canal water and again under Kalote

Mokashi scheme no irrigators use canal water for kharif culti

vation, thus only a few use canal water for raising kharif crops. 

In what follows we examin·e the responses of these small numbc;r of 

users to ascertain the nature of difficulties they face which may 

be deterrent for other farmers to go for kharif irrigation. 

4.24 Table 4.8 shows the number of irrigators (from amongst 

those ,who usc canal water for kharif cultivation) taking water in 

each rotation. It is seen th~t quite- a large proportion of 

irrigators do not take water in, each rotation the'reasons for 

which is presented in Table 4.9. We once again find that because 

water is not made available when required the irrigators do not 



Table 4.8: :rtesponss to ~'fu'!ther Water was Tnken in Each Rotation 
(only for those who take canal water in kharif) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Name of the scheme Number of beneficiaries 

---------------------------------------
\vater taken Water not Total 
in each taken in 
rotation each rotation - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 • Kalote Mokashi .;. Raigad N. A. N. A. N.A. 

2. Nazare - Pune T 
(50.00) 

7 
(50.00) 

14 

3. Manyad - Jalgaon 3" 
(100.00) 

3 

4. Nirg;una - Akola 8" 5 13 
(61.54 ) (38.46) 

5. Asola Mendha - Chandrapur 192" 
(74.13) 

67 259 
(25.87) 

- - - - - - - - - - - - - - - -. - - - - - - - - - - - - - - - - ~ - - - - -
N.A. = Not Applicable 

(Figures in brackets inc.icate percentages) 

00. 

'" 



Table 4.9: Main Reasons for Not Taking \'later in Each Rotation 
for Kharif Crops 
(only for those who take canal water in kharif) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Reasons . Number of respondents schemewise 

-------------------------------------------------

------"----

1. Water is not made 
available/not made 
available when 
required 

2. No need of 
irrigation water 
because of 

. adequate rain 

Kalote 
Mokashi 
Raigad 

Nazare r·ianyad 
Pune Jalgaon 

- - - - - - - - -
N. A. 

N. A. 

7" 
(100.00 ) 

3" 
(100.00 ) 

", 

Nirguna Asola 
Akola I/Iendha 

2" 
(40.00) 

3" 
( 60.00) 

Chan dr arur 

60 
( 89.55) 

7 
( 10.45) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --
Total 7 3 - - - - - -- - - - - - - - - - - - - ------

N.A. = Not Applicable 

(Figures in brackets indicate percentages) 

5 
-------
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take water in each rotation. The other reason, that of ad:quate 

rain, is confined to Nirguna scheme in Ako1a district only.' 

Presumably those who do not take irrigation water in kharif 

season are influenced by the observation that water is not made 

avai1ab1G when required hence better not to resort to kharif 

irrigation. 

4.25 Similarly when we examine the area that is sanctioned by 

the irrigation department asag~inst the area for which demand 

applications are made py the irrigators resorting to kharif 

irrigation (Table 4.10) it is observed th!.lt for a considerably 

large number of irrigators in respect of each of the three 

schemes in Pune, Akc1a and Ja1gaon districts sanctioned area is 

rC!ported to be less ,than the area demanded to be irrigated by 

the irrigators. This again dis.courages the irrigators from asking 

(demanding) far kharif-irrigation. 

4.26 . Table 4.11 shows if the demand applications of the irriga-

tors taking canal water for kharif irr.igation dep,Jnds up,on rain. 

It is noted that it is only in the case of Nirguna scheme in Ako1a 

district that the irrigators apply for the supply of canal water 

d~pending upon rain, and may wait for rain varying from upto 

June 30 to August 15 before applying for th3 supply of c~a1 

water. Most likely consequencQ of late application is the 

inadequate suPP:"y of water from the distribution system, and 

that is what is being observ3d from the resnonses tabulated in 
• 

Table 4.12. Most 'of the irrigators under Nazare scheme in Pune 

district and Manyad scheme in Ja1gaon district and sizable 

proportion of irrigators under Nirguna scheme in Ako1a district 



Table 4; 10: Dist'ibution of the Beneficiuries (Taking \vater in Kh:xif 
from Canal) on the Be.sis of Area Sanctioned for Kharif Irrigation 
as A6ainst Pxea Demanded to be Irrigated 

- - - - - - - - - - - - - - - - - - - - - - - - - -"- - - - - - - - - - - - - - - - -
Name of the scheme Number of behefici~ies 

------------------------------------------------------
With sanctioned With sal'J.ctioned With sanctioned Total 
area equal to area less than areo. more than 
demand area demand area demand area 

(ha.) (ha.) (ha.) 
- - - - - - - - .- - - - - .. - - - - - - - - - - - - - - - - - - - - - - - - - - -
1 • Kalote Mokash:1.. - Raigad N. A. N. A. N. A. N. A. 

2. Nazare Pune 6 8 14 - (42.86) (57.14) 
3. Manyad - Jalgaon 3 3 

(100.00 ) 

·4. Nirguna - Akola 8" 5 13 
( 61.54) (35.46) 

5. Asola Mendha - Chandrapur 235 20· 4 259 
(90.74) (7.72). (1.54) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - -
N. A. -= Not Applicable 

(Figures in brackets indicate percentages) 
, 

-.0 
I\) 



Table 4.11: Response to Whether the Demand Application Depends Upon the Rain 
(only for those who tQke canal water for kharif irrigc.tion) 

- - - - - - - - - - - - - -
Ne~e of the scheme 

- - - - - - - - - - - - - -
1. Kalote Mokashi - Raigad 

2. Nazare - Pune 

3. Manyad - Jalgaon 

4. Nirguna - !.kola 

5. Asola Mendh:l - Chandrapur 

-------------------------
Number of beneficiaries 

--------------------------------------------
Application· 
depends on rain 

-------
N.A. 

12 
(92.31) 

Application 
does not depend 
on rain 
---------

N. A. 

14 
(100.00 ) 

3" 
( 100.00) 

1 
(7.69) 

259" 
(100.00) 

Total 

N. A. 

14 . 

3 

13 

259 

- - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - - - - -
N. A. = Not Appli cable 

(Figures in brackets indicete percentages) 



Table 4.12: Resp(nse to Whether the Adequate Supply of Water Avail~ble, 
if Alplied Late for Canal Water (only for those, who tike canal 
wateI in kharif irrigation) 

- - - .- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Name of the scheme Number of beneficiaries 

----------------------------------------------------
Adequate water Adequate water Net 
available not available ar plicable - - - - - - - - ,. - - - - - - - - - - - - - - - - - - - - - - -

1 • Kalote Mokash:· - P'ligad 

2. Nazare - Pune 

3. Manlad - Jalg~"on 

4. Nirguna - Ako~"a 

5. Asola Mendha - Chandrapur 

N.A. 

4" 
(28.57) 

-

9" 
(69.23) 

N. A. 

10" 
(71.43) 

3 
(100.00 ) 

4" 
(30.77) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
N. A. = Not Applicable 

(Figures i n brackets indicate percentages) 

259" 
( 100.00) 

Total 

- - -
N. A. 

14 

3 

13 

259 

'" .j:-
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do not get adequate water because of submitting the applications 

le.te for.water supply. The natural tendency of the farmers, at 

least in the assur~d rainfall areas, is to largely depend on 

rain for kharif cultivation. However, they would like to sow 

the crop with the help of canal water if the monsoon is dele-yej 

:Jld also to save the crop during long dry spell. But, if there 

is no certainty of the availability of adequate water from the 

schemes when demanded (even if late) the irrigators naturally 

are discouraged from depending on canal water for kharif 

cultivation. 

4.27 So far as yield of the crops grown in kharif season 

is concerned, all the irrigators taking canal water in kharif season 

in respect of Manyad, Nirguna and Asola-Nendha schemas in Jalgaon, 

J~ola and Chandrapur districts respectively opine that the yield 

gats adversely affected because of inadequate and delayed applica

tion of water. In respect of Nazare scheme around 43 per cent 

of the irrigators taking water for kharif cultivation opine that 

there is no significant adverse effect on kharif production of 

delayed and inad~quate supply of water·.( Table 4.13). This opinion 

is mainly becaus'3 of less importcnce given by the irrigators to 

kharif cultivc.tion and also b!:!cause of the n:tture of crop gro\'m 

in kharif (withstanding adverse condition) in this scarcity zone. 

Since, these irrigators think that the yield gets adversely 

affected because of delayed and inadequate water supply they do 

not entirely depend upon rain but try to supplement it with canal 

water as when required. This is what should be the objective of 

the protective irrigation in kharif se·ason but, since in practice 



Table 4.13: Response to l;ihether Yield Gets Adversely Affected bccC!use of Delay,~d 
ATmlication of C:mal Vl.1tClr (only for those who take canal \~ater on· kharif) . 

- - - - - - - - - - ---- ----- --------- .. ----------
Name of the scheme Number of beneficiaries 

-------------------------------------------
Yes No Total - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1. .Kaloto Mokasbi - Raigad N. A. N. A. • 

'2. Nazare - Pune g 6 14 
('57.14) (42.86) 

3. M:myad - Jalgaon 3" 3 
(100.00) 

4. Nirguna - Akola 13 . 
(100.00) 

13 

259 " 
(100.00) 

·5. Asola r·'iendha - Chandrapur 259 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
N. A. == Not Applicable 

(Figures in brackets indicate percentages) 

\() 
0"-
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this does not happen, as noted earlier, majority of the 

irrigators do not demand canal water for kharif irrigation under 

Nazare, Manyad and Nirl?una schemes in Pune, Jalgaon and Akola 

districts respectively. In so far as irrigators under Kalote

i-1okashi scheme in heavy rainfall district of Raigad is concerned 

since there is no practice of using canal water for kh(~.rif 

crop (paddy), the irrigators do not have any opinion in this 

regard. It may also be mentioned that· as per the irrigators' 

opinion the range of adverse effect due to delayed application 

of water varies from 20 per cent to around 50 per cent of 

normal (good) yield depending upon the length of the. dry spell 

and t he stage of the growth of the crops. 

4.2g In some cases, as noted earlier (Table 4. 7( a) }, the 

farmers may prefer to keep the land, thQt can be irrigated in 

kharif, fallow for rabi crops. Table 4.14 shows that except in 

tho C:lse of irrigators from Nazare scheme Pune no such case is 

reported in the case of the irrigators from other schemes. As 

noted eJrlier Nazare scheme is located in the scarcity zone of 

vlestern Maharashtra where the fermers in general give preferenc~ 

to rabi crops, mainly. jowar, which is sown in late September. 

The kharif crop (Which is ·dependent on rain water ~d is hardly 

possible to be 5uppl",merited by canal water) may ·keep the land 

occupied and come in the way of timely sowing of rabi crops. 

This is the reason why around 50 per cent of the irrigators 

prefer to keep the irrigable land fallow in kharif. 

4.29 It may be recollected that one of the reasons cited 

for not using canal water in kha.rif season is the availability of 



Table 4.14: Response to Whether the Land thet Cru1 be Irrigated 
in Kh2xif is Kept Fallow for Rabi Irrigation 

- - - - - - - - - - - - - - - - - - - - -. - - - - - - - - - - - - - - - - -
Name of the scheme Number of beneficiaries 

------------------------------------
Yes No Total 

"- - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - -
1- Kalote Mokashi - Raigad 40" 40 

( 100.00) 

2. Nazare _ PU""O 
""~ 29" 31 " 60 

(48.33 ) (51.67 ) 

3. Manyad - Jalgaon 87· 87 
( 100.00) 

4. Nirguna - Akole. 84· 84 
( 100.00) 

5. Asola-Mendha - Ch.:mdrapur 260 260 
( 100.00) 

- - - - - - - - - - - - - - - - - .- - - - - - - - - - - - - - - - - - - - -

(Figures in brackets indicate percentages) 

\0 
0+ 
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~lternate source of irrigation, viz., well (Table 4.7(a)). We 

noW examine this aspect in detail to ascertain the extent of . ' 
applicability of such a statement. 

4.30 Table 4.15 presents the distribution of beneficiaries 

on the basis of having wells or not having wells for irrigation 

on the f1lI'ms. We find that 50 ner cent of the irrigators under • 

Nazare scheme in Pune district and M~y~d scheme in Jnlgaon 

district have wells on the f1lI'm for 'irrigation. While irrigators 

under Kalote-Mokashi scheme in Raigad district do not have wells 

for irrigation, only around 5 per cent of irr,igators under 

Nirguna scheme in Akol.:! district and Asola-Mendha scheme in 

Chandrapur district have wells for irrigation ).n farms. Some 

irrigators under Asola-Mendh'a scheme irrigate a small area by 

sources other than well, but that is mostly small pond water 

accumulated from rain (Table 4. 2(b ),). The siz9-group-wise 

distribution of the irrigators having wells shows t,hat most of 

the wells are confined to large sized farms, e.g. 2 hectares 

and above. This indicates the facility with which big land 

holders can exploit ground W:;l,ter and own priv:'.tG means of 

irrigation in addition to getting supply of water from public 

source. 

4.31 Tables 4.16(a), 4.16(b), 4.16(c) and 4.16(d) give 

the information on irrigation by well in the command area of 

~!azare ,Manyad, Nirguna and Asola-IVlendha scheme s respectively. 

In terms of area. irrigated p'3rennial crops seem to be the 

important crop under well irrigation in respect of' all the 

schemes except Asola-Jliendha where mainly rabi and hot weather 



, Table 4.15: DistrJ;~ut'.on of Beneficiaries by Having and Not Having WeI's on·Farm 

- - • - - - - - - - - - - - - - .,. - - - - - - - - - - - - -' - - - , " - - - - - - - - - - - - -
Name of the schem~ Number of beneficiaries sizei..;roup\rise 

-----------------~-----------------------------------------------------Less 1 to" Above Toto.l Less 1 to Above Total Less 1 to Above Total 
than' 2 ha. 2 ha. than 2 ha. 2 !':Ia. than' 2 ha. 2 ha. 
1 ha. 1 ha. 1 ha. 

- - - - - - - - - .- - :.. - - - - - - - - - - - - - - - - - - - "" - - - - - - - - -
1 • Kalote Mokashi oJ 13' 17 10 40 13 17 10 40 

Raigad (32.5)(42.5)(25.0)(100.0) 

2. Nazare - Pune 5 13 17 35" 7 4 14 25 12 17 31 60 
(50.)3) (49.67) 

3. Manyad - Jalgaon 2 15 34 51 11 1 1 14 36 13 26 48 87 -" 
0 

(50.62) (1,9.38) 0 

4. Nirguna - likol'l 4 4 16 30 34 eO" 16 )0 38 84 
(4.76 ) (95.24) 

5. Asola-Mendha - 2 12 14 56 71 119 2l;.6 56 73 131 260 
Chandrapur (5.38) (94.62) 

- - - - - - - - - - - - - - - - - - - - - - - - - ,- - - - - - - - - - - - - - - - - - - - - -

(Figures in brackets indicate percg~tages) 



Table 4.16 (a): I1"""ormation on Irrigation by Wells 

------ - - - - - - - - ~ - _0- ____________________ _ 
Size Group Area under well irrigation" in different seasons 

-----------------------------------------------------------
Perennial Kharif Rabi Hot weather 

------------ ------------ ------------ ------------
No.of Area No.of Area No.of Area No.of Area 
cases (ha) cases (ha) cases ( h:l) cases (ha) 

• - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - !- - - - -
1 • Less than 1 ha. 1 0;20 2 1.06 

(av. ) (0.20) 

2. 1 to 2 ha. 4 1.05 2.49 9 2.29 
(av. ) (0.26) (0.31) ( 0.25 ) -0 

0 
-0 

3. Above 2 ha. 4 4.05 14 8;40 9 6;48 2 0.51 
(av. ) (1.01) (0.60) (0.72) (0.26) 

. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - .. - - -
Total 8 5.10 23 11.09 20 9; 83 2 0.51 
(av. ) (0.64) (0.48) (0.49) (0.26) 

- - - - - -" - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
(Figures in brackets indicate average area) 



Table 4.16 (b) : Information on Irrigation by Wells Scheme . Manyad - J3lgaon . 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Size Group Area under well irrigation in different se3.sons 

-----------------------------------------------------------
Perennial Khurif Rabi Hot weather 

------------ ------------ ------------ ------------
No.of l,rea No.of Area No.of Area No.of Area 
cases (hal cases (ha) CD.ses (ha) cases (ha) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1. Less than 1 ha. 2 0.74 

(av. ) (0.37) 

2. 1 to 2 ha. 11 7.40 6 3.46 5 3.64 4 2.43 ...... 
(av. ) (0.67) (0.58) (0.73) (0.61 ) 0 

N 

3. Above 2 ha. 27 32.73 9 9~11 11 10.93 3 2.83 
(av. ) (1.21) ( 1 .01 ) (0.99) (0.94) 

. - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total 40 40.87 15 12.57 16 14.57 7 5.26 

( 1 .02) . (0.84) (0.91) (0.75) - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
(Figures in brackets indicate average area.) 



Table 4.16 (c) Information on Irrigation by Wells Scheme : Nirguna - Akola 

------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ---
Size Group Area under well irrigation in different seasons 

------------------------------------------------------------
Perennial 

------------
No.of Area 
cases (ha) 

Kharif 
------------
No.of Area 
cases (ha) 

Rabi 
--------- .. --
No.of kea 
cases (La) 

Hot weather 
------------
No.of Area 
cases (ha) - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

1 • Loess thml 1 ha. 
(av. ) 

2. 1 to 2 ha. 
(av. ) 

3. Above 2ha. 
(av. ) 

4~30 1 1.21 
(1.43) (0.40) 

------_ .... __ ... - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total 3 4~30 1 1.21 
(av. ) (1.43 ) (0.40) 

- - - - - - - - - - - - - - - - - - -------- ------ - -

(Figures in brackets indicete average ar~a) 

.... 
o 
\i.) 



Table 4.16 (d) : Information on Irrigation by Wells Scheme : Asola-Mendha - Chandrapur 

- - - - - - - - - - - -
Size Group 

- - - - - - - - - - -
1. Less than 1 ha. 

( av.) 

2. 1 to 2 ha. 
(av. ) 

3. Above 2 ha. 
( av.) 

Total 

------------ ----------------
Area under \~ell irrigation in different seasons 

--------------------------------------------------------------
Perennial Kharif 

------------
No.of Area No. of Areo. 
cuses (ha) cases (hal 

- - - - - - - - - - -

1 0~04 
(0.04) 

... 

Rabi 
--:----------
No.of Area 

. cases . (ha) 
- - -

1 0.05 
(0.05) 

5 1.82 
(0.36) 

------ - - - - -
1 0~04 

(0.04) 
6 1.87 

(0.31) 

Hot weather 
------------
No.of Area 
cases (ha) 

- - .. -

1 0.20 
(0.20 ) 

6 0.67 
(0.11) 

- - - - - - - -
7 0~87 

( 0.12) 
- - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - .. - - - -

(Figures in brackets indicate average areo.) 

..... 
0 
~ 
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c:ops are irrig~ted by well water. 

4.32 A number of irrigators using wells for irrigation have 

lend which cm be irrig:l.ted both by well 1ll1d canal. Table 4.17 

gives the distribution of well users by the land that can and 

cannot be irrigated by both the sources. It is observed that 

most of the well users have land that can be irrigated both by 

canal and well. Table 4.18 depicts what is actually being 

practised by these irrig~tors and we find that almost 100 per 

cent of the irrigators with well and with land irrigable both 

by well and canal also actually irrigate those area both by 

canal and well in all the schemes except Manyad scheme in 

Jalgaon ~istrict where the proportion of the same is around 90 

per cent. This indicates that the irrigators having wells in 

the command area of the Nazare, Manyad, Nirguna and As~la-Mendha 

schemes use well water in kharif season mainly as a suplementary 

source of irrigation and not necessarily a main source of 

irrigation. This is also borne out by the reasons given by 

these irrigators for doing so. They express that since 

adequatG water is not available either from the well or fr0~ 

the canal there is canal and well mix-up in providing irrigation 

water to the crops. On the basis of this observation we may 

prp.sume that one of the reasons for not usi~~ ·canal water for 

kharif irrigation, that of av~ilability of adequate well water 

for irrigation, assigned by the irrigators, does not seem to 

b~ very strong and tenable. 

4.33 It is generally expected that with the on set of 

irrigation the beneficiary farmers in the command area of an 



Table 4.17: Distribution of 1I1ell Users by Land Which can be Irrigated 
Both by Canal and Well 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - -
Name of the scheme Number --of well users If by both the sources 

------------------------------------ -----------------------

Kalote Mokashi 
Raigad 

Nazare 
Pune 

Manyad 
Jalgaon 

Nirguna 

Akola 

Asola-Mendha 
Chandrapur 

Area irri
gable both 
by canal 
and well 

------

24-
(68.57) 

37 . 
(72.55) 

2 
(50.00) 

11 . 
(78.57) 

Area not 
irrigable 
both by 

-canal and well 
- - - - - - - - -

, 11 
(31.43) 

14-
( 27.45) 

2 
(50.00) 

3 
( 21.43) 

Total 

35 

51 

4 

14 

Area (ha.) Average 
area 
(ha. ) 

- - - - - - - - - - - -

34.71 1.45 

70.27 

27.70 2.52 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
(Figures in brackets indicate percentages) 

...... 
o 
0' 



Table 4.18: Distribution of Irrigators (with Land Irrigable Both by 
Canal and Well) by Actual Source of Irrigation 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -- ~ 
Name of the scheme Number of cases by source of irrigation 

---------.--------------------------------------
By well 
only 

By canal 
only 

By both 
canal & well 

- - - - - - - - - - - - - - - - - - - - - - - - - - -
1. Kalote Mokashi 

Raigad 

2. Nazare 
Pune 

3. ~~anyad 
Jalgaon 

4. Nir~una 
Ako a 

5. Asola-Mendha 
Chandrapur 

4 
(10.81) 

-

24 
(1 00. 00) 

33 
(89.19) 

2 
(100.00) . 

11 . 
(100.00 ) 

- - - - - - - - - - - - - - - - - - - - - - - - - - -- - - -

(Figures in brackets indicate percentages) 

Total 

- -

24 

37 

2 

11 

--: - - -
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irrigation project would begin to incorporate high yielding and 

fertilizer responsive varieties of crops in the cropping patter~ 

in order to take advantage of the controlled water distribution. 

It is with this view that the irrigators covered under our fieli 

investigation were asked to indicate the~r awareness about th~ 

prevailing high yielding varieties of different crops that can 

be grown in kharif along with the time of sowing and application '. 
of reco~mended doses of fertilizer. 

4.34 Table, 4.19 shows that around 70 or more than 70 per cent 

of the irrigators under every scheme is aware of the prevailing 

improved varieties, improved c ultiv~tion practices and applica

tion of fertilizer for kharif crops. However, even though the 

irrigators are by and large aware of the recent development, on 

asked if they receive any help or guidance from the Agricultural 

department in that regard, more than 50 per cent of the irriga

tors replied in negative (Table 4.20). From this observation 

it would not be very unreasonable to surmise that since most of 

the irrigators are already aware of the development of new 

variety, improved cultivation practices and application of 

fertilizer, it would not be difficult to convince. the irrigators 

to adopt a suitable crop sequence under assured supply of water 

in order to improve the utilisation of kharif irrigation, if 

at all. 

4.35 It may be re c alie d that around 18 per cent and 27 per 

cent of the irrigators not using c~nal water for kharif cultivation 

in respect of Manyad scheme in Jalgaon district and Nirguna scheme 
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Table 4.19: Response to the Awareness About the High Yielding 
Varieties J Application of Fertilizer and Improved 
Practices for Kharif Cultivation 

- - - - - - - - - - - - - - - - - -- - - - - - - - - - - - -Name of the scheme Number of beneficiaries 
-------------------------------
Aware Not aware Total 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1. Kalote l<lokashi - Raigad 28 12 40 

(70) (30) 

2. Nazare - Pune 49 11 60 
(81.67 ) (18.33) 

3. Manyad - Jalgaon 84" 3 87 
(96.55) (3.45 ) 

4. Nirguna - Akola 75 9" 84 
(89.29) ( 10.71) 

5. Asola-r·lendha - Chandrapur 179" 81 260 
(68.85) (31.15) 

---- --- -------------- - - - - - - - -
(Figures in brackets indicate percentages) 

Table 4.20: Resoonse About the Availability of Help and Guidance 
from the Agricultural Department 

- - .,. - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Name of the scheme Number of beneficiaries 

-------------------------------
Yes No Total 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1 • Kalote Illokashi - Raigad 25 . 15 " 40 

(62.5) (37.5) 
2. Nazare - Pune 36 24 60 

( 60) (40) 
3. Manyad - Jalgaon 30 57 87 

(34.48) (65.52) 

4. Nirguna - Akola 30 54 84 
(35.71) (64.29) 

5. Asola-Mendha - Chandr<lpur 90 170" 260 
(34.62) (65.38) 

- - - - - - - - - - - - - - - - - - - - - -" - - - - -
(Figures in brackets indicate percentages) 
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in Akola district respectively attribute high water rate to be 

the r~ason for not resorting to kharif irrigation (Table 4.7(a». 

Subsequently, all irrigators surveyed were specifically asked if 

they thought kharif season water rates for different crops were 

high. The response of the irrigators is tabulated in Table 4.21. 

It is seen that more than 80 per cent of the irrigators under the 

command of .Manyad scheme in Jalgaon district and Nirguna scheme 

in Akola district opine that the kharif water rate is on the 

higher side. Their argument is that since these schemes are 

locatedln generally assured rainfall zone normally only 2 or 

at the most 3 irrigation (waterings) are required for raising 

kharif crops, but once sanction is given the charges for different 

crops per unit of land is for the entire season irrespective of 

the number of watering the irrigator avails of. They are there

fore of th~ opinion that the water charges in kharif season at 

least should be on the basis' of number of watering rather than , 

on the basis of the season (Table 4.22, for Manyad and Nirguna 

schemes). It is further opined that this changed practice would 

not only make them take water as and when required but.' will. also 

reduce the total water charges payable for kharif irrigation . . 

(Table 4.23, Nirguna and I'lanyad schemes). 

4.36 In respect of Kalote-Mokashi scheme in heavy rainfall zone 

. of Raigad· district, the irrigators are generally -indifferent to 

the question of water rates in kharif because there is no 

irrigation in kharif season. In respect of Nazare scheme in 

scarcity zone of Pune district, irrigators consider rabi crops 

to be more important, kharif season crops are left to the vagaries 
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Table 4.21: Resnonse to Whether Water Rates are Exhorbitant 
for" Kharif Crops 

- - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - - - -
Name of th'9 scheme Number of beneficiaries 

---------------------------------
Yes No NA 

- - - - - - - - - - - - - - - - - - - - - - -
1. Kalote Mokashi - Raigad 

2. Nazare - Pune 

3. ~Ianyad - Jalgaon 

4. Nirguna - Akola 

5. Asola-lvlendha - Chandrapur 

8 
( 20) 

26 
(65) 

T 12 
( 11 • 67 ) (20 ) 

70 11 
(80.46) (12.64) 

72" 3 
(85.71) (3.57) 

6 
(15 ) 

41" 
(68.33 ) 

6 
(6.90) 

9" 
(10.72) 

191 67" 2 
(73.46) (25.77) (77) 

Total 
- -
40 

60 

260 

- - - - - - - ~ - - - - - - - - - - - - - - - "- - - - - - -
NA = Not Applicable 

(Figures in brackets indicate percentages) 

Table 4.22: Distribution of Beneficiaries Based on the Opinions 
for Fixing Water Rates for Kharif Crops 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - -
Name of the scheme 

- - - - - - - - - - - - - - -
1. Kalote Mokashi - Raigad 

2. Nazare - Pune 

3. IVIanyad - Jalgaon 

4. Nirguna - Akola 

5. Asola-Mendha - Chandraptir 

Number of, beneficiaries 
----------------~---------------------On number of On seaso- Not 
watering basis nal basis given Total 

- - - - - - - - - - - - -. - - - - -
8 

( 20) 

75 
(86.21) 

83" 
(98.81) 

S" 
(3.0S) 

32 
( SO) 

60 
( 100) 

12 
(13.79) 

1 
(1.19) 

250" 2 
( 96. 15 ) (.'771 

40 

60 

87 

S4 

260 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
(Figures in brackets indicate percentages) 



Table 4. 23: Reasons for Preparing Water Rates on Number of Watering Basis 

- - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - - -
Reasons Number of respondents schemewlse 

._------------------------------------------------
Raigad- Pune- Jalgaon- Akola- Chandrapur-
Kalote Nazare Mariyad Nirguna Alosa-
liilokasni 1I1endha 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1 . Water can be taken ,8 69 41 7 

as per requirement (100) (92) (49.40) (87.50) 
.... .... 
I\) 

2. Water charges will 6 42 1 
be less, particularly ( 8) (50.60) (12.50) 
in kharif . 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Total 8 75 83 8 

- - - - - - - - - - - - - - - - - - - - - - - - - - - -

(Figures in brackets indicate percentages to respective totals) 
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of monsoon; and they are also convinced that there is hardly any 

possibility. of getting canal water for liliarif c~ltivation even if 

they demand. Hence these irrigators opine that water charges for 

kharif season are not high if adequate water is made available by 

the canal authoriti~s for kharif cultivation and that it does not 

matter even if the changes are made on seasonal basis than on 

the basis of number of watering. The situation is different in 

respect of irrigators in the command area of Asola-Mendha 

scheme in Chandrapur district. We have seen earlier that the 

irrigators under this scheme entirely depend upon canal water 

for growing paddy in kharif and that they ent3r into a IOI?-g term 

agraement for this purpose with the irrigation department. Their 

reason for m3ntioning that the kharif water rates are high is 

presumably different and they naturally want the kharif water 

rates to be on soasonal basis (although lower than the existing) 

becaus~ they g.3ner:lily need all the waterings supplied from 

canal during the kharif season. 

5. Summing Un 

.5.1 The subjective evaluation of the factors responsible for 

paxticularly low utilisation of kharif irrigation water based on 

the farmers opinion survey indicates that the main reason for 

not using canal water for kharif CUltivation in·the generally 

assured rainfall zone of Manyad and Nirguna schemes in Jalgaon 

and Akola districts and in th~ scarcity zone of the Nazare scheme 

in Pune district is the unavailability of water, particularly when 

r~quired, from the distribution systems of these schemes. This 

opinion of the farmers has to be checked with factors responsible 

for low kharif utilisation based on the objective evaluation in 
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order to .ascertain if required and projected quantities of water 

is released and/or is possible to be released every year for 

kharif irrigation and the reasons there-of. Other reasons 

assigned for low kharif utilisation by the irrigators also need 

to be corroborated with the factors arising out of objective 

evaluation. 

5.2 Similarly, in respect of Kalote-Mokashi scheme the 

reason attributed by the irrigators for not at all using canal 

\'iater for kharif cultivation (mainly paddy) because of heavy and 

fairly well distributed rainfall also has to be checked with the 

objective evaluation of time series data on rainfall and the 

live storage available at the end of Konkan hangam. 



CHAPTER V 

OBJECTIVE EVALUATION OF THE REASONS 
FOR LOW KHARIF UTILISATION 

1. Introduction 

1.1 The objective evaluation of the reasons for particularly 

low utilisation of kharif irrigation is undertaken with a view to 

identify the major factors responsible for such a situation on 

the basis of the analysis of the ti~e series data on a number of 

i;nportant variables affecting the demand for and supply of 

irrigation water. As mentioned earlier, the idea behind under

taking both objective and subjective evaluations is to find out 

the extent to which the findings of these evaluations correspond 

and/or match with each other. 

2. Change in Cron-Mix and Underutilisation 

2.1 It may be recollected that accordip~ to the methodology 

presented in Chapter I underutilisation of irrigation water in 

a particular project can be .measured in two ways; in the first 

place, if the actual area irrigated under different crops during 

- the kharif season turns out to be less than the area visualised, 

proposed and deSigned by the project plaP~ersto be irrigated 

during the season, it may be termed underutilisation. Alter

natively, if the volume of irrigation water used by farmers during 

the kharif season turns out to be less than the quantity of water 

designed to be s?pplied during the season then it may be termed 

underutilisation. 

2.2 We have examined and found that the extent of utilisation 

is considerably low, particularly in kharif season, estimated 

by both the measures of underutilisation (Chapter III). It has 

115 
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also been noted that between the two measures, underutilisation 

estimated by the conventional measure of area actually irrigated 

as against planned is lower than that estimated by the other 

measure. Since the measure based on area approach considers 

the area proposed to be irrigated on the basis of the. project )d 

. cropping pattern, it would be instructive to examine if the 

cropping pattern that has actually developed over the years 
. 

corresponds with the project. cropping pattern (proposed 

originally) in respect of each scheme under study. 

2.3 One of the reasons for low utilisation percentage 

estimated by the conventional area approach may be the change in 

cropping pattern from the one proposed originally. This may 

affect the utilisation percentage, thus estimated, adversely in 

as much as the existing cropping pattern incorporates heavy 

water using crops anew or allocates larger area under heavy water 

using crops compared to what was projected. Naturally, greater 

the area under heavy water using crops smaller would be the area 

that can be irrigated with the given quantity of water~ and 

hence, higher would be the underutilisation percentage. In what 

follows therefore we examine the cropping pattern that has 

actually developed over the years against what was proposed in 

respect of each scheme. 

2.4 It may, however, be mentioned here that since there is 

no irrigation in ~larif season under the Kalote-Mokashi scheme 

in heavy rainfall zone of Raigad district the question of 

comparing ·projected crops to be irrigated with the crops 

3ctually irrigated does not arise in this case. Similarly, since 
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more than 90 per cent of the proposed area is actually report~d 

to be irrigated in respect of Asola-Mendha scheme in high rain

fall zone of Chandrapur district, the question of underutilisation 

itself does not arise hence no comparison of actual area under 
. . 

crops with that of the projected one is necessary. l'le shall 

therefore confine our discussion on this issue only in respect 

of Manyad scheme in Jalgaon district, Nirgu~a scheme in Akola 

district and Nazare scheme in Pune district. 

3. Medium Irrigation Scheme (Nirguna Akola) 

3.1 The cropping pattern proposed in the project report and 

the actual cropping pattern that has d~v~loped (average of the 

last 5 years) are presented in Table 5. t. A comparison of the 

croppip~ pattern thus presented brings out the chap~e that has 

taken place in the cr?pping pattern that in practised from the 

one that was proposed. 

3.2 The first thing to be noted is that although groundnut 

is taken as canal irrigated crop in kharif and rabi seasons as 

per the existing cropping pattern- th:re was no proviSion for the 

same in the project cropping pattern. Similarly under the 

existip~ cropping pattern green manure is not grown in kharif 

although it is p~ovided for in this season in the project 

cropping pattern. Apart from this'minor change the existing 

cropping pattern m~tches well with the proposed one in terms of 

crops incorporated. However, the area under different crops 

irrigated in kharif is considerably smaller than what was 

proposed as seen in column 4 of the Table (per cent of ICA) and 
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Table 5.1: Proposed Cropping Pattern and the EXisting Cropping 
Pattern (Average 1980-81 to 1984-85) in Respect of 
Nirguna Scheme 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Crops Proposed Cropping 

Pattern 
-----------------
Area 
(ha) 

Per cent 
of ICA 

- - - - - - - - -
Light 

Existing Cropping 
.Pat't;ern 

--------------------------
J ,'ea Per cent Per c ~nt 
(ha) of ICA of actual 

area 
irrigated 

- - - - - - - - -
Perennials 42· 1.00 23 0.54 3.06 

Two Seasonals 

L.S.Cotton 

Chilly 

Paddy 

Hybrid jow'ar 

Green Manure 

Groundnut 

Vegetable 

Wheat 

Gram 

Jowar/Maize 

Groundnut 

Vegetable 

Groundnut 

Irrigated 
cropped area 

1692 

254 

211 

1057 

338 

973 

212 

634 

423 

40.00 

6.00 

5.00 

25.00 

8.00 

23.00 

5.00 

15.00 

10.00 
.• 

138.00 

----------------

90 

10 

1 

6 

3 

1 

427 

6,? 

2 

7 

8 

104 

751 

2.12 

0.24 

0.02 

0.14 

0.07 

0.02 

10.10 

1.63 

0.05 

0.17 

0.19 

2.46 

17.75 

11.98 

1.33 

0.13 

0.80 

0.40 

0.13 

56.86 

o 10 

0.27 

0.93 

1.07 

13.85 

100.00 

- - - - - - - - - - - .- - - - - -
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cannot be explained in terms of change in cropping pattern. In 

fact, the areas under perennials, two seasonals and hot weather 

groundnut, which are higher water consuming crops, are much 

smaller than what was proposed. (per ?ent .of ICA). Same is the 

case with the rabi season crops also. 

3.3 If we look into the per cent of each crop irrigated to 

the total cropped area actually irrig~ted (instead of ICA) we 

find in column 5 that the perennials occupy around 3 per cent 

(instee.d of stipulated 1 per cent of ICA) , wheat occupies around 

57 per cent (instead of stipulated· 23 per cent of ICA) and hot 

weather groundnut occupies around 14 per cent (instead of 10 

per cent of ICA). To that extent if the .proportion of total area 

irrigated under these crops are brought down to the stipulated 

per cent of ICA, water thus saved may be used for larger kbarif 

irrig~tion. But, this proposition is neither here nor there 

because the absolute area irrigated under these crops is much 

smaller than what is proposed in t~e project cropping pattern, 

as· noted earlier. 

4. Medium Irrigation Scheme (Manyad-Jalgaon) 

4.1 The cropping pattern proposed and the existing cropping 

pattern that has developed over the years are presented in 

Table 5.2 for comparison. 

4.2 Hot-weather groundnut which is not provided for in the 

project cropping pattern occupies around 9 per cent of ICA in 

the existip~ cropping pattern that has developed over the years. 

In fact no hot w~ather crop is provided for in the proje.ct 

cropping pattern. Similarly in rabi saason also groundnut 
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Table 5.2: Proposed Cropping Pattern and the Existing 
Cropping Pattern (Average 1980-81 to 1984-85) 
in Respect of Manyad Scheme 

------------- - - - - - - - - - - - -
Crops Proposec! Cropping "Existing Cropping Pa ... · ... n ... '" 

Pattern 
----------------- --------------------------
Area 
(ha) 

Per cent 
of ICA 

Area Per cent Per cen~ 
(ha) of ICA of actual 

area 
irrigated 

--------------------------------
Two 'seasonals 

L.S.Cotton 1216 

Chillies/ 
Ve!?etable 389 

Hy.Jowar/Maize 535 

Groundnut 1216 

Paddy 

Bajra 

1tlheat 

Gram 

Pulses 973 

Hybrid Jowar 535 

vegetable/Onion 486 

Groundnut 

Hot-weather 
groundnut 

Irrigated 
6rOT.med Area . . 
-------

25.00 

8.00 

11.00 

25.00 

10.00 

20.00 

11.00 

10.00 

120.00 

11 

77 

15 

35 

97 

316 

202 

6 

22 

) 

444 

0.23 

1.58 

0.31 

0.72 

1.99 

6.50 

4.15 

0.12 

0.45 

0.10 

6.74 

9.13 

32.03 

0.71 

4.94 

0.96 

2.25 

5.58 

20.60 

12.97 

0.39 

0.32 

21.05 

100.00 

-----------------

occupies around 7 per cent of ICA even though there is no 

provision for the same in the project cropping pattern. Growing 
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. hot-weather groundnut under canal irrigation may ,to a ,considerable 

extent be affecting the availability of water for kharif irriga

tion (particularly for early sowing). 

4.3 However, the area under different crops irr'igated in 

kharif season is considerably smaller than what was proposed as 

seen in column 4 of the Table (per cent of ICA). Even though 25 

per cent of ICA was proposed to be irrigated under cotton, i~ 

actual practice irrigated area under cotton in kharif is nil. 

Thus a change in crop mix cannot largely explain the low 

utilisation of irrigation potential in kharif in terms of area 

alone. In rabi season also the area under different crops 

irrigated is much smaller than what was proposed. 

4.4 If we look into the per cent of each crop irrigated to 

the total cropped area actually irrigated (instead of ICA) we 

find in column 5 of the Table that wheat occupies arour:d 20 per 

cent (instead of stipulated 10 per cent of ICA),' groundnut in 

rabi season occupies around 20 per cent (inst'~ad of zero per 

cent of ICA) and hot-weather groundnut occupi?s around another 

29 per cent (instead of zero per cent of ICA). To that extent 

if the proportion of total area irrigated under these crops are 

brought down to the stipulated per cent of ICA, water thus saved 

may be used for larger kharif irrigation, at' least, theoretically. 

But, on the whole, looking at the cropping pattern" that has 

developed over the years, it can not be said that because of the 

introduction of very heavy water using crops less area is brought 

under irrigation than what is stipulated, particularly in the 

kharif season. 
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5. Medium Irrigation Scheme (Nazare-Pune) 

5.1 The cropping pattern proposed in the project report and 

, the existing croppip~ pattern that has developed over a period 

of last 5 years are presented in Table 5.3 in order to have a 

comparative picture. 

5.2 The cropping pattern that has developed over the last 

5 years seems to be substantially different from what, was 

originally proposed. On the ,one hand 'two seasonal chillies' 

do not find place in the existing cropping pattern, although 

provided for in the original (proposed) cropping pattern, and, 

on the other, sugarcane (perennial), not provided for in the 

project cropping pattern finds a place in the existing cropping 

pattern, although very marginal (only 0.28 per cent of ICA). 

5.3 The most noticeable change in kharif season crops is 

the virtual absence of hybrid bajra and hybrid maize in the 
-

existing ,cropping pattern that has developed although these crops 

\~ere incorporated in the project cropping pattern. Similarly 

cotton which is not provided for in the original (proposed) 

cropping pattern finds plac8 in the existing one, although 

occupying only 2 per cant of ICA. It may also be noted that 

area und3r each crop actually irrigated in kharif season is 

Significantly smaller than v/hat was originally proposed and that 

the area under heavy water using crops is virtually non-existent. 

5.4 Existing crop-mix in rabi season matches fairly well 

with what was proposed in the project cropping pattern. However, 

except in the case of jowar, irrigated area under other crops is 

considerably lower than what was proposed. Jowar occupies around 
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Table 5.3: Proposed Cropping Pattern and the Existing Cropping 
Pattern (Average 1980-81 to 1984-85) in Respect of 
Nazare Scheme 

- - - - - - - - - - - - - - - - - -.-~- - - - - - - - - - - - -
Crops Proposed .Existing Cropping Pattern 

Cropping Pattern ---------------------------

(1) 

Perennial 

Two Seasonals 

Chillies 

Hybrid Bajra 

Bajra 

Hybrid Maize 

Hybrid Jowar 

Groundnut 

Vegetables 

Cotton 

Paddy 

Wheat 

Jowar 

Gram 

Vegetables 

Hot weather 
groundnut 

Fodder 

Vegetables 

Irrigated 
cropped area 

-------

----------------
Area Per cent 
(ha) of lCA 
(2) (3) 

- -

492 

246 

320 

515 

196 

246 

442 

·492 

246 

3195 

- - -

20 

10 

13 

21 

8 

10 

18 

20 

10 

130 

Area Per cent 
(ha) 

(4) (5) 

7 

2 

27 

5 

17 

20 

49 

3 

0.28 

0.08 

1.10 

0~20 

0.69 

0.81 

1.99 

0.12 

123 5.00 

657 26.73 

25 1.11 

26 1.06 

1,07 

13 

21 

4.35 

0.53 

0.85 

110244.83 

Per cent of 
actual area 
irrtgited 

0.64 

0.18 

2.45 

0.45 

1.54 

1.81 

4.45 

0.27 

11.16 

59.62 

2.27 

2.36 

9.711 

1.18 

1~91 

100.00 

- - - - - - - - - - - - - -
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27 per cent of rCA in the existing cropping pattern whereas only 

18 per cent' of rCA was proposed to be under this crop in the 

project cropping pattern. 

5.5 No hot weather crop was included in the project cropping 

pattern, but, we find that hot-weather groundnut is an important 

crop in the existing cropping pattern and occupies around 4 per 

cent of rCA. Further, fodder and vegetable together ,account for 

more than 1 per ?ent of rCA in hot-weather in the existing 

c~opping pattern. 

5.6 Proportion of area irrigated under different crops to 

total area actually irrigated (instead of rCA) shows that jowar 

occupies around 60 per cent of total irrigated cropped area 

(instead of 27 per cent of rCA), similarly hot-weather groundnut 

occupies around 10 per cent of total irrigated cropped area 

(instead of around' 4 per cent of rCA). 

5.7 From the above account it may be surmised that although 

substantial change is observed in the existing cropping pattern 

from the one proposed, heavy water using crops virtually do not 

find place in the existing cropping pattern (as recommended in 

the project report) and to that extent smaller area irrigated 

compared to what was proposed, particularly in kharif season, 

can not be eXplained in terms of change in crop mix. However, 

to th~ e~ent hot-weather crops are irrigated under the existing 

cropping pattern',for which no provision was made in the project 

'cropping pattern, khar'if season irrigation may be getting 

adversely affected, specially for kharif crops requirip~ early 
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sowing' and to that extent it may be responsible for particularly 

low utilisation of kharif irrigation potential. 

5. g Having examined the exi sting cropping pattern against 

what was proposed and also the extent to which the change in 

crop-mix may be adversely affecting kharif irrigated area we now 

analyse other variables likely to be affecting kharif irrigation. 

6. SUDPly and Demand Constraints 
and Under utilisation 

6.1 While the extent of utilisation is estimated by comparip~ 

every year the water actually released for irrigation seasonwise 

with the water planned to be released as per project planning, 

it may so happen that in some years there may ~ot be enough water 

in the reservoir to be released for irrigation. Under such 

circumstances underutilisation can be explained in terms of 

supply constraints. Similarly, in some other years it may so 

happen' that because of more than normal rainfall, necessity of 

releasing water for irrigation particularly in kharif season 

may not arise. Again under such circumstances underutilisation 

can be explained in terms of demand constraints. In what follows 

\";e examine constraints ,if any, arilling out of supply and demand 

factors. 

7.' Minor Irrigation Scheme 
(Kalote-l"!okashi - Raigad) 

7.1 So far as this scheme is connerned, as mentioned 

ear~ier, water is not released for kharif irrigation. It is 

contended by the officials of this scheme that unlike in 

non-?hat areas there are only two crop seasons in the Konkan 
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areas of the Western Ghat. These ~~o seasons are (i) rainy season 

and (ii) non-rainy season. The rainy season extends from June to 

October and the non rainy season extends from the eI}.d of November 

to the end of April. The main crop grown in both these se,;:.sons 

is paddy; one crop is entirely rainfed and the other is entirely 

dependent on irrigation. 

7.2 Table 5.4 gives some relevant information on release of 

available water for irrigation which may throw some light on the 

reasons for the existing practice of irrigation. 

Table 5.4: Avail~bility and Utilisation of Irrigation Water 
in Respect of Kalote-Mokashi Scheme 

- - - - - - - - - - - ~" - - - - - - - - - - - - - - - -
Year Rain

fall 
( rnrn), 

Date· of 
water 
released 
for 
irrigation 

~.~ - - - - - - - - _. - -. 
1976-77 

1977-78 

1978-79 

1979-80 

1980-81 

1981-82 

1982-83 

1983-84 

1984-85 

Average 

3022 

3212 

2550 

3060 

3102 

2618 

3578 

3364 

3364 

3097 

15.12.76 

20.12.77 

25.12.7$ 

24.12.79 

16.12.80 

26 •. 12.81 

13.12.82 

10.12.83 

10.12.84 

Gross 
storage 
available 
on date of 
releasing 
water 
(MIn3) 

3.56 

3.64 

3.50 

3.69 

3.52 

3.69 

3.98 

3.86 

3.72 

3.68 

Water used 
for irriga
tion 3 

(MIn ) 

Water balanc 
( Apri1

3
end) 

. (MIn) 

- - - - - - - - - - -
2.24 

2.56 

2.89 

3.53 

3.23 

3.14 

3.10 

3.39 

3.70 

3~09 

1.32 

1.08 

0.61 

. 0.16 

0.29 

0.55 

0.88 

0.47 

0.02 

0.59 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
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7.3 Every year the first water is released during the month 

of December, either in the second or in the third week. This 

is in kee~ing with the practice of Konkan hangam followed in 

this area. During Konkan hangam, which extends from December 

to April paddy, is grown as an irrigated crop. The irrigators 

use canal water only duri~~ this season and, as noted earlie~, 

canal authorities also provide water during this season only. 

7.4 The difference between the water storage available at 

the beginning of the irrigation season every year (column 3) 

and the corresponding water released for irrigation (column 4) 

gives the water balance every year at the end of the Konkan 

hangam (i.e. by the end of April every y:ar) which remains 

unused at the end of the irrigation year. We find that the water 

balance varies considerably f::om year to ye,ar, ranging from 

1.32 Hm3 in 1976-77 to only 0.02 Mln
3 in 1984-85. However, in 

most of the years the water balance is around 0.50 Mm3 or more 
-

resulti~~ into an average water balance of around 0.59 Mln3 

over a 9 y.ear period. 

7.5 We have earlier noted that the dead storege of the - . 

scheme is around 0.15 MID3. Hence live water balance available 

at the end of Konkan hangam,· on an average, is around 0.44 Mm3 

and since the kharif irr~gation requirement as·per the project 

water planning is only 0.33 Mm
3 , it seems this can easily be 

met by using the Live storage, otherwi'se remaining unused, 

earlier in the kharif season. It may, however, be noted that 

in 3 out of 9 years it woul~ not have been possible to meet 

the total kharif irrigation provision because of shortfall in 

water balance. 
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7.6 Another point to be considered in this respect is that 

as per project water planning the water requirement for the 

Konkcm hangam (rabi + hot weather) is around 3.59 riln? and if 

the entire quantity is provided then water bala.nce available on 
3 an average, gets reduced. to only 0.09 ~ , which is less than 

even the dead storage required. Hence, if the water requirement 

of.' the rabi and hot-weather seasons is to be met fully (inste~d 

of to the extent of around 86 per cent on an average, Table 3.3) 

water balance available at the end would be very marginal for 

any use earlier in kharif season. 

7.7 We may also examine the water content in the reservoir 

at different dates during the yee~ to explai~ the availability 

of water for irrigation in diff~rent seasons. Table 5.5 presents 

data in this regard. 

7.8 . The gross capa?i ty of the reservoir, a.s noted in 

Chapter II is around 4.34 ~3. Last 6 years data show that full 

capacity (gross storage) .of the reservoir \11<1S attained every 

year by the 2nd or 3rd week of July and t he same remains nore or 

less constant till the middle of October every year. This 

happens mainly because no water is let out for irrigation and 

also because the evaporation loss is very small (estimated 

around 0.63 Mm3) duri~~ this .period. The reservoir content 

however starts declining from the end of October till the 

irrigation starts sometime in December mainly because of increased 

evanoration loss and th2reufter till Anril end because of both . . . 
wat~r released for irrigation and evaporation, and fina.lly, the 

d3creasein water content in the reservoir from May to the middle 



- - - - - -
YE'ar 

- - - - - -
1979-80 

1980-81 

1981-g2 

1982-83 

1983-84 

1984-85 

- - - - - -

WatE'r Content of thE' R.psE'rvoir at DiffE'rpnt Da;tE's During thE' Years in 
RespE'ct· of ¥alotE' - MOKRshi SchemE' 

- - - - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - -
WatE'r content in the rE'servoir (Mm3) 

- - - -
---~------------------------------------------------------ .. ------------------
15-~ 1-6 15-6 1-7 15-7 31-7 15-10 31-10 15~11 1-12 
- - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -
0.15 0.15 0.67 2.86 4·34 4.37 4.31 " .• 22 3.95 ·").74 

0.20 0.18 0.15 1.23 4.37 4.41 4.35 4.28 4.13 3.98 

0.46 0.33 0.21 1.10 1.45 4 .. 28 4.25 4.25 4.25 4.10 

0.85 0.78 0.70 1.71 2.67 4·41 4.27 4.28 4.17 4.01 

0·44 0.39 0.28 1.61 4.41 4·37 4.34 4.22 4.07 3.90 

0.29 0.28 0.44 1 .22 2.41 4.44 4.34 4.28 4.08 3.95 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

..... 
I\) 

'" 
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of June is only due to high evaporation loss. The reservoir 

starts gaining water from around the middle of June every 

year; that is presumably the period when the monsoon sets in. 

7.9 As noted earlier, every year full storage is attained 

by the end of July which is carried through till first water 

is let out for irrigation, in 2nd week of De,cember. The average 

evaporation loss during this period work;s to around 0,. 60 ~3 
and we have also noted earlier that on an average around 0.44 Mm3 

of live water remains unused in the storage at the end of the 

irrigation season. Therefore, instead of .carrying the .entire 

storage from the end of JulY,to the end of November, it is 

possible to release' ar~und 0.33 Mm3 of water for kharif irriga

tion (as per project water planning) without adversely affecting 

the water requirl?ments for the Konkan H1lIlga.m (rabi + hot weather). 

This will also reduce the Lake losses 'due to evaporation. 

7.10 We have so far discussed only the supply side of the 

problem of underutilisation. It is quite likely that even if 

water is available for irrigation in khari~ season, ther,e may 

not be any demand for it by the irrigators. This would be the case 

if the rainfall duri~ the kharif season is adequat~ for ~he 

crops and is also well distributed irlithout any long break. 

8. Distribution of Rainfall Affecting Demand 
for and ~upply of Water 

8.1 Tables 5.A1. and 5.A2 present detailed 'information on 

weekly precipitation, number of rainy days in a week and the 

variations in these two variables over the y,ears aff0cting the 
, 

intensity of rainfall. The statistics computed are: 
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x = i} average precipation every week ending-over the number 
of years for which .data are available. 

ii) averag~ numb~r of rainy days every week ending over the 
number of years for which data are available. 

S.D. 

c. v. 

= i) Standard deviation of the week ending precipitation. 

ii) Standard deviation of the week ending number of rainy 
days. 

= i) Coefficient of variation in week ending precipitation. 

ii) Coefficient of variation in week ending number of 
rainy days. 

M.D. = i) Mean deviation week ending pracipitation. 

ii) Mean deviation in week ending number of rainy days. 

g.2 Data from Kalete Mokashi (Raigad) rain-guage station 

are available from 1979-g0 to 1994-g5. Although no trend can 

be analysed with sU,ch a few years I data some observations can 

be made on the intensity of rainfall and its distribution. 

These data show that the monsoon breaks in this area by the end 

of 1st week of June, although in 3 out of 6 years no rain was 

reported even by th~ week ending June 1 t. Once the monsoon sets 

in the precipitation continues every week uninturrupted till the 

week ending October 1 every year, thereafter th,e monsoon becor.nes 

weAk and it more or less ceases by the week ending October 22. 

g.3 There seems to be comparatively more vcxiation in the 

amount of preCipitation than in the n4ffiber of rainy days for 

every week ending (See S. D. and C. V. ) .' Further, the v.:lI'iation 

in both week ending preCipitation and number of rainy days is 

greater in th~ first fortnight of June and in the month of 

October. However, since the amount of total preCipitation and 

the preCipitation in each fortnight along with the number of 
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rainy days are on considerabiy higher side,the v~iations in the 

weekly precipitation c:..nd in the number of rainy days do not matter 

so much as it ,'[ould have, had the total rainfall been sCllnty. 

S.4 From this obs"lrvation it m::y be inferred that th'!re 

would not be ·any demand for water from the irrigators during 

thp. period from the middle of June to almost middle of October • 

. As noted ec:trlier, paddy is the Ol'~y crop grown during. this period 

,1hich is of around 120 days duration (varying from 90 to 135 

days). If the ·monsoon breaks during the 1st week of June then 

the seedlings are ready for transplantation between the last 

week of June and 1st week of July and the crop is then harvested 

by the end of October. In case the monsoon is delayed till the 

3rd w~ek of June (the probability of which is 50 per cent), all 

the operations get. delayed qnd the crop· is harvested by the 

middle of November. 

S.5 It is clear from the weekly rainfally data that dry 

spell prevails during the 1st fortnight of June and during the 

entire October. The standing p~.ddy ~rop needs supplementary 

watering during the month of October. The farmers are reported 

to have taken recourse to irrigation during this period by 

drawing accumulllted water frOm Nala, etc., for their low 

lying paddy land. Similarly, there would be dem~d for irriga

tion water (if there is assure~ supply) during the 1st 2 weeks 

of June (2 to 3 waterings) to help rm.~e paddy seedlings. 

e.6 ive have noted earlier (Table 5.4) that around 0.44 l-lm
3 

of water rem~ins unused at the end of irrigation year ~d 

irrigation requirement of Y~~rif is Ol'~y 0.33 Mm3 (as per project 
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water planning). This can easily be met by providing around 2 

waterings during the 1 st fortnight of June for raising seedlings 

nnd around 2 wc.terings during the dry spell in the month of 

October. However, it must be mentioned that for irrigation water 

to be ~upplied during the first 2 weeks of June for raising 

seedlings the irrigators should agree to r.use seedlings in 

contiguous blocks within the mid-reach of the distributory, 

otherwise transmission and distribution losses would be very 

heavy and it would perhaps n?t be possible to meet the demand 

from the entire command area. 

S.7 Although the irrigators do not think that there would 

be any significant difference in yield even with some dry spells 

~t the end (partly because they draw water from low lying Nala 

during this period), the experts at the Agricultural Research 

Station at Karjat opine that this dry spell '\~ould significantly 

reduce the yield of paddy if no irrigation is provided during 

this period. Experiment conducted at Konkan Krishi Vidyapeeth, 

Do.poli (Ratnagiri)· on protective irrigation during monsoon found 

that the production of paddy nod fodder grown under protective 

. irrigation were 10 p'?r cent and 6 per cent higher than those 

under unirrigated condition. 

e.S The prAsent system of irrigation undar the scheme is 

field to field irrigation which naturally results in considerable 

loss in transmission and. distribution. Irrigation through well 

laid out field channels is not possible because of heavy do~npour 

which destroys the field ,channels during the monsoon se.'1son. . \ , 

Under the prevailing conditions paddy is the only suitable crop. 
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A change in crop mix to growip~ long duration perennial cash crops 

like coconut, etc., in addition to the stable crop of paddy to 

give boost to the agricultural economy of the command ar~a requires 

a change in the design of the entire distribution system. Con

trolled water distribution requir~d for this change would involve 

laying~,water pipes for irrigation. 

9. Medium Irrigation Scheme 
(Asola-Mendha - Chnndrapur) 

So far as this scheme is concerned, as examined in 

Chapter III, kharif irrigation potential is fully utilised and 

there does not seem to be any evidence of particularly low 

utilisation in kharif season. The irrigation system is located 

in the high raip£all zone of the state and paddy is the.most 

important crop grown in kharif season by the irrigators. Irriga

tion is normally provided during the months of August/September 

and October. If there is any left over water in the reservoir at 

the end of the kharif season, the second crop grown by the irriga

tors is also paddy which spreads over rabi and hot ,weather seasons 

and is kno'lm fl.S ~ummer paddy. 

9.2 Table 5.6 gives some relevant information on release of 

available water for irrigation yearwis3 for last few years which 

may throw some light on the pattern of irrigation water use in 

r 7spect of this scheme. 

9.3 Water is release,d every year for the first time for 

kh~rif irrigation sometime in the month of August; generally the 
,. . . 

first water is released during the 2nd week of August. Kharif 

irrigation is completed by the end of October every year; in 



Table 5.6 Availabilit.y I;\nd Utilisation of Irrigation Water in Respect of Asola-Mendha 
Scheme 

- - - - - - - - - - --------
Year Rain

fall 
(rom) 

Date of 
water 
released 
for 
khaL~f 
irriga
tion 

Gross 
storage 
avail
able on 
the date 
of rele
asing 
wate:r 
(Mm)) 

--------------- -
1978-79 1478 

19-:-9-80 '941 

1980-81 1193 

1981-82 1169 

1982-83 952 

1983-84 1355 

1984-85 792 

Average 1126 

2.8.78 

15.8.79 

20.9.80 

20.8.81 

3·9.82 

28.8.83 

8.8.84' 

53.54 ' 

68.49 

66.07 

69.47 

25.47 

58.86 

66.40 

58.33 

---------
Water used 
for kharif 
irrigation 
(MIll)) 

------
49.95 

56.50 

28.20 

48.10 

33.58 

10.70 

40.28 

38.19 

Gross 
storage 
avail
able at 
the end 
of 
kharif 
spajon 
(Bm) " 

30.24 

20.22 

41.)0 

39.86 

24-34 

50.94 

18.96 

32.27 

- - - - -
"-iater 
used for 
rabi 
s~a~on 
(MIn ) 

Gro5ls 
storage 
avail
able at 
tIT end 
of rabi 
season 
(Mm3) 

, --------
2.04 

'IIlil 

Nil 

26.)6 

17.88 

32.35 

32.05 

22.06 

43.12 

17.29 

27.30 

- - - - - - - - -
Water 
USE'd for 
hot-wea
ther 
SE'ason 

(Mm3). 

- - - - -
5.12 

11.50 

8.75 

9.09 

8.62 

BalancE' 
storage 
(end of 
Ma5' 

(MIn ) 

17.49 

11.94 

20.21 

23·26 

16.30 

28.53 

12.62 

18.62 

- - - - - - - - - - - - - - - - - - - - -------------- ---------
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exceptional. circumstances the same may continue till the 1st week 

of November. During this period on an average 6/7 waterings are 

p:,ovided. 

9.4 Gross storage available at the time of releasing water 

for kharif irrig'ation is generally round to be near full capacity • 

Out of 7 years only in 1982-83 gross storage available at the 

time of starting kharif irrigation was only 25.47 MIn3 , otherwise 

it varied between 54 MIn3 and, 68 'MIn3. with an average grosfj storage 

of around 58 ¥~3. It is difficult to explain why gross storage 

available,was so low when the rai~fall during that year was not 
. , ' 

particularly deficient (column ~).' Water used forkharif season 
. . 3 

on an average turns out to be around 38 MIn and ve.ries between 

as low as 11 MIn3 1;.0 as high as 5 6Mm3• , 

9.5 There does not 'seem to be. any correlation between water 

available at the time of starting kharif irrigation and the total 

quantity of wate~ re~eased for kharif irrigation. For instance, 

in 1982-83 water available on the data of releasing water was 
.' 3 

only 25.47 MIn but the total quantity of water released during 

kharU season was 33.58 ,lim?, on the contrary in 1983-84 water 

availab~e at 'the'be~inning' was 58:86,l1'Iffi3° but the to~al qu~tity 
,of <water released for kharif irrigation was only 10.70 Mil? 

, 
9.6 Presumably, quantity of water released for kharif 

irrigation depends.upon the amount of precipita~ion and its . . . . 
distribution. Normally, the monsoon is repo!'ted to be receding 

and tending to become weak by the ehd of August, however, parti

cularly in 1980-81' and 1983-84 faiI-ly well distributed and heavy 
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preCipitation must have continued even during August and Septembe~ 

thereby reducing the requirement of irrigation water considerably. 

This deduction is strengthened by the fact that area reported to 

be irrigated every year is aroun~ 90 per cent of the proposed area 

under kharif irrigation (Table 3.6) even though the quantity of 

water. released·for kharif irrigation varies widely. This con

clusion however has to be checked with the detailed data on rain

fall and its distribution. 

9.7 Average gross storage available at the end of kharif 

season, at the beginning of November, works out to around 32 MID3 

l"1i th a minimum of around 19 MID3 and a maximum of around 51 MID3. 

The same available at .the end of rabi season is around 27 MID3 , 
3 3" 

wi th a minimum of around 1 7 MID and a maximum of around 43 l-'Im • 

It may be recalled that there is no provision for growing irrigated 

crops durip~ rabi and hot weather seasons under this scheme. In 

case sufficient live storage is available at the end of kharif 

season a decision is taken to release water for the following 

S0-ason's crop. Irrigators under this scheme prefer to take 

summer paddy if' irrigation water is made available, which spreads 

over the rabi and summer seasons (December-January to April-May). 

9.8 We have noted earlier that the dead storage of the 

reservoir is around 11 MID3 , so it seems that on an average around 

20 !JIm3 of' live storage is available at· the end of kharif season 

which may be use d for irrigating summer .paddy. It may, however, 

be noted from Table 5.6, that in the years 1979-80, 1982-83 

and in 1984-85 no water was released for irrigation durip~ the 

subsequent seasons as the gross storages available at the end of' 

kharif season were considerably smaller (column 5). 



9.9 Balance of storage available (column 9) by the end of 

May every year,when the irrigation for the summer paddy is 

generally completed, is around 19 Mm
3 on an average, though it 

3 :3,' 
varies from 12 Mm to 29 Jlflm c!uring different years. After 

accounting ,for the dead stbrage(11 Mm3), the average live stor~ge 

available turns out to be around $ Mm3 ! which varies from around 

1 Mm
3 

to 1 $ Mm3 during different years. It, therefore" appears 

that balance of unused water remains in the storage in most of 

the years which may be fruitfully used to improve the extent of 

utilisation further. However, it may be recalled that under this 

scheme a proviSion has been made to carryover 15 to 20 per cent 

of live storage (around 10 Mm
3 ) for irrigation in early kharif, 

if the monsoon is d~layed and/or uneyen in the initial period 

. (?hapter II, para 3.2 last sentence). 

9.10 We may also' examine the water content (gross) in the 

reservoir at different dates during the year to explain the 

availability of water for irrigation in different seasons, . . 
particularly in kharif season. Table 5 • .7 gives this information. 

9.11 The 

Chapter II is 

gross capacity of the reservoir, as noted in 
3" 

around 67 Mm. Last $ years data show that the 

full capacity is attained mostly by the end of August every year. 

In most of the years the reservoir has attained near full capacity, 

it is only in 1982-$3 that the near full capacity is not attained. 

In fact in 1982-83 only around one-third of the gross capacity 

of the reservoir was attained. This observation is also borne 

out by the yearwise overflow data for the last 5 years. The dates d 



Table 5.7 Watf'r content of the ResE'rvoir at DiffE'rf'.nt DatE's During thE' Yf'ar in Rf'spect 
of A~ola-Mf'ndhaSchE'mE' . 

- - ~ - - - - - - - - - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - -------
Year* Wat~r Contf'nt in thf' Rf'sf'rvoir (Mm3) 

---------------------------------------------------------------------------------
30-4 31-5 15-6 30-6 15-7 31-7 15-8 

- - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1976-77 28.)0 

1977-78 22.29 

1978-79 19.99 

1979-80 14.98 

1980-81 23.53 

1981-82 25.83 

1982-83 1!:l.94 

1983-84 33.58 

26.26 

19.15 

17·49 

11.94 

.20.21 

23.26 

16.30 

28.53 

14.80 

17.69 

16.90 

11.63 

18.94 

22.54 

17.88 

2:1.99 

15.17 

19.57 

39.52 

16.3' 

21.60 

23·53 

21.16 

27.42 

18.10 21.60 

41.6753.54 

44.25 /1;.96 

19.99 24.77 

36.81 52.27 

23.28 

22.06 

29.40 

25.30 

30.24 

31.75 

30.55 

51.55 

68.49 

49.73 

70.47 

25·01 

54.39 

64.65 

31-8 

68.00 

73.95 

60.53 

59.19 

66.54 

23·53 

58.75 

63.74 

31-10 

38.84 

32 .96 

24.94 

41.30 

39.86 

24.52 

53.96 

21.60 

28-2 
- - - - -

31.45 

26.36 

17.88 

32.35 

32.05 

22.06 

43.48 

117.49 

- - - - - - - - - - - - 7 - - - - ~ - - - - - - - - - - - - - - - - - - _ - - - - -
* Irrigation year = 1lst July to 30th June. 
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overflow reported are 11-8 for 1979, 19-9 for 1980,' 10-8 for 1981 
• ' '. I 

" ' 

and 9-9 for 1983. Th~re was no overflow in' 1982. 

9.12 The water content of the reservoir 'is seen to be decreasine , 

from the end of August every year' and it continues to decrease till . ... . 

the middle of June and thereafter itbegines to rise which con

tinues till the end of August. The decrease in the water content 

from the end of Augllstto the, end of, Octob~r is mainly: due to 

release of water' for irrigating kharif paddy and tpereafter the 
f 

decrease in the water content till the middle ,of June is due to 

the release of water for irrigating summer paddy ~in some y\3ars) 

and also due to evaporation loss from the tank. The evaporation 

loss in fair weather is reported t ~ be arQun<il. 80: per cent of the 

total evaporation loss. 
, I 

9.13 The gain in the water content from the, 3;rd week of June 

onwards is prasumably due to the monsoon which se,ts in every year 

during this period and continue::onormally till the end of August. 
, 

No water is let' out for irrigation 'dur'ing' this period unless the 

monsoon is very late and there happens to be a very long break in 

it. These observations are to b'e checked wit.h the details of 

rainfall data in the catchment and the comm~d areas of the project. 

9.14 As mentioned earlier, the balance of e~cess live storage 
, , , 

is carried through for any contingency arising out of delayed 

monsoon, ,hence; cannot be used for fair weather irrigation. The 

evap?ration lo'ss in carrying over this balance presumably is very 

high. Based o,n the analysis of the time series data it Should be 

possible to aEicertain th'e probability of th~ occurance of delayed 
, 

monsoon, and if that is significantly low, it may be advisable to 
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release a large part of the balance live storage for kharif 

irriga~ion thereby redUCing evaporation loss to a conSiderable 

extent. 

9.15 The foregoing account indicates a very favourable supply 

position of irrigation water, mainly for ;..:har·if irrigation dur::'n~ 

the later half of kharif season when the monsoon starts receding • 
. 

From the demand side there does not seem to be any problem 

because the irrigators want water during that period and as 

mentione~ in Chapter III they enter into a long te·rm agreement 

with the Irrigation Department for that purpose. That is the 

reason for nearly full utilisation of kharif irrigation potential 

under this scheme. 

9.16 The pattern of demand (use) of irrigation water; 

particularly for ~~arif season irrigation may be ascertained by 

analysing the detailed data on rainfall and/or av·ailability ·of 

alternative source of irrigation, e.g., wells, ponds, etc. 

10. Distribution of Rainfall Affecting Demand 
for and Sunply of Water 

10.1 Information regarding weekly preCipitation, number of 

rainy days in a week and the variations in these two· variables 

over the.years fo~ w~ich data are available are presented in 

Tables 5.B1 and 5.B2. Data from the rain-guage station at 

Asola-r-rendha tank site are available from 1976-77 to 1982-83. 

It may be mentioned that· although no trend can be studied from 

the rainfall data for such a limited. number of years, we may· 

observe the intensity and periodicity of rainfall during different 

years. 
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10.2 It is noted from the Table that the monsoon sets in 

every year during the week ending.June 18 and continues unintur

rupted till the week ending September 24. In fact in the \'/eek 

ending September 24, the.precipitation and number of rainy days 

are considerably reduced. There is also considerable variation 

both in the amount of precipitation and in number of rainy days 

in a week from year to year as observed from the estimated 

Standard Deviation and Co-efficient of Variation. Th'e variations 

s~em to be m~re pronounced at the beginning and at the end of 

rainy season. The other point to be noted is that there is 

comparatively less variation in the week e~ding number of rainy 

days ·than in the week ending preCipitation. 

10.3 The rainfall is seen to be mainly concentrat,ed during the 

months of July and 1st week of August. The monsoon appears to' 

become weaker by mid-August. On matching the date of first 

release of water for kharif irrigation (Table 5.6 column 2) 

with the °feekly rainfall data we find that kharif irrigation 

beg:m every year when the monsoon started becoming weak. As 

mentioned earlier kharif irrigation continues normally upto the 

end of October and we see from the "1eekly rainfall data that 

there is hardly any rain during the \'/hole of October and 

thereafter. 

10.4 From these observations it is clear that as a part of 

protective irrigation for k~arif paddy the~e is bound to'be 

demand for kharif irrigation generally from mid-August to the end 

of October and at times till the 1st week of November, and thiS 

precisely what happens every year and that is the reason why the 

irrigators. enter into a long term agreement with the Irrigation 

Department. 
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10.5 We have noted earlier that the release of water every 

year for kharif irrigation is not necessary related to the 

availability of water at the time of starting kharif irrigation. 

Presumably it depends upon the rainfall in the command area and 

its distribution and hence on the demand fer water. Tables 

5.B; and 5.B4 give weekly rainfall with number of rainy days and 

variations in these based on the rainfall data collected from 

the rain~gauge stations located in the co~nand area of the scheme. 

Out of ; rain-gauge stations in the command area data for the 

last 9 years (1976-77 to 1984-85) are available for the rain-gauge 

station at Saoli. From the other t\~O stations the data are 

available only for the last 4 years. Hence we have used the 

d~ta pertaining to Saoli raingauge station only. We find, for 

instance, that in 1982-83 more water was released for kharif 

irrigation thail in 198;-84 even though water available in the 

storage at the time of 1st release of water was much larger in 

1983-84 (Table 5.6), because of the long dry spell, particularly 

from the week endi~~ September; in 1982-83 compared to 198;-84 . . 

(Tables 5.B; and 5.B4). Similarly in 1979-80 considerably large 

quantity of water was released for kharif irrigation (Table 5.6 

column 4) because there was a very long dry spell in the command 

area beginning from the week ending July 9 (Tables 5.B; and 5.B4). 

Number of waterings given also depends upon the duration of the 

dry spell every year. Thus it may be surmised that there is no 

dearth in demand for water for kharif irrigation by the irrigators, . 

on the. contrary, canal authorities are unable to meet the local 
I 

demand. 
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10.6 The question of shortfall in production for not providing 

irrigation l'lhen required does not arise in respect of this scheme 

because the irrigators do irrigate their crop during the dry 

spell. However, the general impression is that the yield per 

hectare is 4 to 5 quintals ,higher in the case of irrigated paddy 

(protective irrigation) compared to the unirrigated one. 

10.7 The present system of irrigation under the scheme is 

field to field irrigation which naturally leads to considerable 

loss in transmission and distribution. Under the present system 

the only suitable crop is paddy.not only in kharif season but 

also during fair weather season. 

10.8 It may be possible to bring about a change. in cropping 

pattern for the better. If enough storage is available after 

kharif irrigation the irriga.tors may be induced to grow gram, 

groundnut or wheat on the up-lands. But, for such a change to 

occur two conditions must be fulfilled. First.ly, the distribution 

. system must be modified by constructing'field channels, pr9viding 

measuring device to distributorY/minor/outlets etc., reducing 

chak size up to 20 hectares, conducting soil survey to. know actual 

water requirement of crops and reducing seepage losses •. Secondly, 

feasibility of introducing a modified crop-mix by the Agricultural 

Scientist, in terms of duration of different crops, water 

requirement? soil suitability end yield etc., has to be 

ascertained. 

10.9 As has been mentioned earlier, well irriga.tion.is not a 

very common f3ature in the command area of this scheme. Table 5.8 

presents information on well irrigation from 1978-79 to 1983-84. 



Table 5.8: Statement ~owing WE'lls in the Command and Area lrrigat,ed in RespE'ct of 
Asolamendha Project 

-----------------------------------------------
No. of 
wells 
in thE' 
comml;lnd 
Asola
ml"ndhA 
Project 

Arpa IrrigatE'd from Wplls in Diffel'E'nt Crops 
and SE'ason 

~ugarcane Other Kharir RRbi Hot ~wp-a-t~h~e~,r~T~w~o~--~s~um~m~e~r--~T~o~t-a~l---
pl"r!"- SE'ason season SE'ason seast'n p",ddy 
nnials 

- - - - .. - - - - - - - - - - - - - - - - - - - - - - - - - -
1978-79 59 1 :ia. nil nil 10 :ia. 5 Ha. 16 1'{a. 

vegptablE's 

1979-80 59 0.52 Sa. nil nil 8 Ha. 6 Ha. 14·52 Ha. 
vegE'tablE's 

1980-81 53 nil nil nil nil 5 Ha. 2 Ha. 7 Ha. 

1981-82 53 0.50 Ha. nil nil nil 6 Ha. 3 Ha. 9 Sa. 

1982-83 53 0·52 :Ia. nil nil nil 12.04 Ha. 2.4 Ha.15 Ha. 
vE'getables 

1983-84' 53 -------------------no irrigation done during this yE'ar -----------

- - - -

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

... 
-I'-
VI 
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10.10 I.t is seen that the use of well water for 'irrigation is 

confined mainly to hot-weather season vegetable and summer paddy. 

Perennial crops are almost negligible, and even the area 

irrigated by well in fair we.ather is considerably small. On the 

whole \'1ell irrigation does not seem to count much in the command 

area of this scheme. 

11.. Medium Irrigation Scheme 
(Nirguna - Akola) 

11.1 Under this .scheme, as noted in Chapter III, utilisation 

of irrigation potential is particularly low in kharif sea~on by 
J 

both the measures of estimating the extent of utilisation. As 

has been mentioned earlier, this scheme i's located in assured 

rainfall zone and the main crons grown in kharif under irrigated . , 

condition are hybrid jowar and cotton; and further, groundnut is 

the most preferred crop under irrigation in the hot-weather 

season. 

11.2 Table 5.9 presents some relevant ip~ormation on release 

of wat~r from the reservoir for irrigqtion.for the last few years 

which is likaly to throw some light on the availability !illd 

pattern of irrigati.on water used in respect of this scheme. 

11.3 The first water r"lease,d for kharif varies considerably 

from year to year. In 3 out of 7 years. first water was released 

~or l¢arif irrigation around .th'e 2nd week of September, in 2 

out of 7 years first water for kharif irrigation was released 

around the 3rd week of August and in the. remaining 2 years the s~ 

was released around the 3rd week of July. Presumably release 

of water for kharif irrigation is dependent upon the rainfall and 



T"lble 5.9: AvailRbl.lity Rnd Utilization of Irrigation WRter in Res~ct of Nirguna Schf'me 

------- - - - - "- ~ - - - - - - - - --------- - - - - - - - - - - - - - - - - -
Year Rain- DRte of Gross 

fall . water storage 
(mm) rpleBsed avail-

for kh"l- "lble on 
rif irri- thp datp 
gation of rp-

leasing 
WRter 
(Mm3) 

Water D"lte of Gross Watpr Date of· Gross WRtpr Bal"lncp 
used for rpleRRP storR~e used release stor"lge used storage 
kharif of water Rvail- for of water aVRil- for (end of 
irriga- for rabi able rabi !r hot- Rble on hot June) 
tioo spason on the season weathpr thp WPRther (Mm 3) 
(Mm)) d~te of (Mm3) spason dRte of spafion 

releas- relp"ls- (Mm)) 
ing l.ng 
watpr water 
(Mm3) (Mm3) 

---------------------- - - - - - - - - - - - - - - - - - - - - - - - - -
1978-79 761 13.9.78 32.32 

1979-80 756 26.8.79 29.20 

1980-81 891 20.7.80 5.35 

1981-82 982 

1982-83 706 

1983-84 1406 

1984-85 690 

26.7.81 

5.9.82 

12.8.83 

16.9.84 

4.30 

21.90 

·32.70 

9·95 

19.39 

3.61 

0.22 

2.82 

0.88 

2.58 

3.15 

2.83 

2.29 

29.10.78 29.75 

16.10.79 32.78 

19.10.80 29.85 

29.10.81 21.54 

1.11 .82 23.48 

1.12.83 32.29 

2.12.84 11.24 

25.85 

liT. A • 2 • 3 • 79 

lIT. A.. 2.3.80 

18.65 8.3.81 

9.71 2.4.82 

13·51 1.4.83 

17.41 1.4.84 

5.09 3.4.85 

12.87 

9.38 

11.81 

9.00 

9.15 

7.78 

11.37 

5.23 

9.10 

2.59 

6.09 

3.75 

11 ;Q1 ~ 

2.29 

5.27 

3.56 

5.27 

3.45 

4.18 

5.13 

5.24 

32.40 

. 8.46 
(4.47)* 

------ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
* Average excluding the ~ar 1984-85. 
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its intensity. We shall examine this aspect while examining the 

detailed rainfall data in respect of this scheme. The kharif 

irrigation is normally completed by the middle of October every . . 
year. 

11.4 Gross storage available on th!;l date of· releasing water 

every year for kharif irrigation also shows a tremendous variation 

from year to year. As mentioned earlier in Chapter II, the gross 

storage capacity of the reservoir is around 32.29 liIm3' and we find. 

that only in 3 out of 7 years the full capacity or near full capa~ 

city of the storage is attained on the date of releasing water for , 

kharif irrigation. In 1980-81 and 1981-82 the gross storage 

available. at that period was barely above the dead storage of the 

reservoir. However, it should be mentioned that during those 2 

years first water for kharif irrigation was released early and 

with the monsoon. rain the reservoir was likely to get filled 

more. This is what. is found whe~ we examine column 6 of the 

Table for almost all the years except 1984-85 when only one-third 

of the storage capacity was fi~led. 

11.5 On an average around 2.30 ¥mlof water is released 

for kh~xif irrigation though ~he same 

1979-80 to more than 3~3 in 1983-84. 

varies from 0.22 ~~3 in 

Normally if the season 

extends from 1 st of July to the middle of October, 6 to 7 

waterings are given, but si~ce the'first watering begins late 

only 3 to 4 waterings are provided during this season, if at all. 

Since fulL storage is required to be achieved at the beginning 

of the rabi season it is most unlikely that full irr~~ation 

requirement .of the kharif can be met .. 
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11.6 Date of beginlung of irrigation in rabi season shows 

that the irrigation for rabi crops begins late, this in parti~ 

cular is observed in 1983-84 and 1984-85. Conventionally the 

rabi irrigation begins around 15th of October, but of late, it 

appears that the rabi season begins in the 1st week of December 

and continues up to the end of March or so. This happens because 

of the late sowing of kharif crops. On an average around 13 -l<bn3 

of irrigation water is released for rabi irrigation which 

incidentally turns out to be slightly more than what was planned 
- -

to be released (10.57 Mm3). It is only in 1984-85 that actual 

release is considerably smaller than the proposed one. 

11.7 Of late the dat~ of release of water for the hot-weather 

s~ason has turned out to be the middle of April rather than 1st 

week of ~farch because of delayed rabi season. However, it is 

very difficult to distip~uish between water released for rabi 

crops_in hot-weather season waterip~s and water released for 

hot-weather season crops in rabi s~ason waterip~s because of 

overlap. For instance, hot-weather grounlli~ut is generally sown 

in the month of January and harvested by end April orMay, hence 

it receives irrigation water both in rabi season waterip~ and 

su~~cr season watering. Similarly, wheat sown late receives 

irrigation in rabi season waterip~ as well as in summer season 

watering. 

11.8 On an average around 5.27 ~1m3_ of water is released for 

the so called hot-weather irrigation. Since there is considerable 

oV3rlap between the two seasons it- is best to consider these two 
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seasons together and it may be noted that on an average around 

18 Mm3 of' irrigation water is released between these two seasons 

which works out to around 80 per cent of \~hat was proposed 

(good utilisatidnpercentage considering everything). 

11.9 Balance of \~ater remaining in the storage 

the irrigation year on an average turns out to be 

at the end of 
. 3· 

8.46 Mm. In 

fact the average balance of storage water works out to only 4.47 

MIn
3 

by exciuding the year 1984-85, which seems to be o'ut of 

tren~. As mentioned earlier, the dead storage of the reservoir 

is 3.45 ~m3 and it is seen that every year the balance of water 

is nearer the dead storage indicating no surpll;ls' water in the 

storage after the completion of the irrigation. 

11.10 We may also examine the water content in the reservoir 

at different dates during the year to explain the availability 

of water for irrigation in different seasons, particularly in 

kharif. We present the relevant data in this regard in Table 5.10. 

11.11 The gross capacity of the reservoir, as noted in Chapter II 
. 3" . 

is 32.29 Mm. The full capacity is seen to be attained in most 

of the years by the middle of September. Out of 9 years full 

storage or near about has not been achieved only in 3 years 

(1981-82, 1982-83 and 198'.-85). It may be noted from column 1 

of Table 5.9 that the raip~all was deficient during those years. 

The overflow data of the reservoir confirm this observation. 

No data arc available on the overflow for the initial 2 years, 

i.E). 1976 and 1977. In 1978 the first overflow. wason August 5, 

which continued upto August 17, it again occurred on August 26 

and continued upto September 13. This is the reason for the full 



T~ble 5.10 . WAt~r Co~tent of the Reservoir At Diffprent DAtes nUring th~ YeAr in 
R~spect of Nirgunq ~chpm~ 

, - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - -
Year 

... .., 

1976:"77 

1977-78 

1978-79 

1979-80 

1980-81 

1981-82 

1982-83 

1983-84 

1984-85 

- - - - -

Water Content in the Reservoir (MID3) 
-------------------------------------------------------------------"------------

31-5 15-6 3u-6 15-7 31-7 15-8 31-8 15-9 31-10 28-2 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
20.90 

14.01 

6.50 

3.56 

5· 20 

4.15 

5·34 

1.41 

4.19 

20.01 

14·00 

6.03 

3.24 

5·31 

3.62 

4.00 

4.24 

5.38 

23.29 

24.00 

9.07 

3.56 

5.27 

3.4§ 

4.19 

5.13 

5·24 

27.69 

16.05 

5.13 

5·41 

4.15 

4.60 

7.49 

5.66 

32.18 

32.07 

32.27 

8.'53 

5.31 

4.29 

17.78 

12.59 

8.01 

33.09 

32.07. 

32.52 

25·32 

13.69 

8.56 

18.36 

32.63 

9.66 

32.40 

32.07 

32·52 

29.13 

32.40 

11.71 

21.54 

32.40 

9.90 

32.29 

32.72 

32.29 

32.29 

32.29 

12.56 

21.78 

32·52 

9.95 

31.86 

32.72 

29.44 

32.07 

28.82 

21.78 

23.48 

32.29 

11.30 

28.82 

16.57 

9.38 

11.81 

9.00 

11.66 

9,15 

16.26 

6.39 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ~ - - - - - - - -
* Irrigation Ye~r = 1st July to 30th June. 

..... 
V1 ..... 
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capacity of reservoir being maintained upto the middle of 

October in 1978. In 1979 the first overflow occurred on 

September 18 and continued upto the 2nd of October, that is why 

we see full storage being achieved by the middle of Se!'tember 

and maintained till the middle of October,.' In 1980 the first 
; : . 

overflow occurred on' August' 25' and it continued upto September 
, 

8, hence in 1980 full storage was attained by the end of August 

and was mainta;i.ned till .the, middle of September. No overflow 

was reported duril"..g 1981 and 1982 and as noted full storage was 

not attained during th'9se two years .. In 1983 the first over-

flow occurred on August 13 and' continued upto October 18, hence 

the reservoir attained its full capacity of storage by the 

middle of August and continued' to'hold that till the end of 

October. There was no overflow of the reservoir duri~..g the 

year 1984 and hence duri~..g that .year full' capacity of the 

reservoir was not attained. This fact is also borne out by 

the annual rainfall in 1984 (Table 5.9 colu~ 1) which was only 

690 mm. 

11.12 The water contents of the reservoir begins to increase 

very slow:ly ;from the middle of June every year and continues to 

increase till the end of August or middle of September. The 

increase is seen to be more rapid during the months of July and 

August,. This is presumably due to heavy'rainfall during this 

period, and because of this the first water for kharif irrigation 

is normally. released every ye'ar during the last week of August 

or first week of September. 
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11.13 The water content of the reservoir starts declining 

from the end of October every year and continues to decline till 

the 1st week of June. This happens mainly because of release 

of water for irrigation of rabi and hot-weather crops and also 

to some extent because of loss due to evaporation, which is 

around 4.89 ¥~3 per annum and 75 per cent of which occurs 

during the fair weather season. 

11.14 The balance of storage at the 

year, as seen earlier, varies between 

end of the irrigation 

3.56 Mm
3 and 5.24 Mm3 

from 1978-79 to 1983-84 which barely maintains tha dead 

storage of the reservoir. In the ip~tial years (1976-77, 

1977-78) the balance of unused water is seen to be very high 

but that is because full scale irrigation from the scheme had 

not yet started, although ful~ storage was created,owing to 

lack of distribution net work. 

11.15 The foregoing account indicates a constraint in the 

supply of water which is dependent on monsoon and since a full 

storage is required to be acquired before the irrigation for 

.rabi cro,s begin, availability of water for kharif irrigation 

during long breru{s in monsoon, particularly from the end of 

August till the end of September, is conditional and se9ms to 

b3 uncertain. 

11.16 We have so far discussed only the supply side of the 

problam of underutilisation. It is quite likely that even if 

wat:lr is available for irrigation in kharif season, there may 

or may not be demand for it by the irrigators. This would be the 
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case if the rainfall during the kharif season is adequate for 

the c~ops grown and is also well distributed \'lithout any long 

break. 

12. Distribution of R~nfall Affecting Demand 
for and SunDly of Irrigation Water 

12.1 Rainfall data from the rain gauge station, Chondi, which 

is located in the vicinity of the catchment area of the scheme 

were made available for the years 1977-78 to 1983-84. Tables 

5.C1 and 5.C2 present the information on weekly rainfall, number 

of rainy days in a week and the estimated variations in these 

two variables over the years for which data are available. 

12.2 We note that in this area the monsoon generally sets in 

by the week ending June 25; it is concentrated in the months 

of July and August and starts receding by week ending August 27. 

Rainfall during the months of September and the first 2 weeks 

of October seem to be ~rratic, irregular and insufficient. 

Some sporadic rainfall is also reported durip~ the months of 

}1ovember, December, January and February in every year except 

in 1982-83, 1983-84 and 1984-85. Further, it is also noted 

that during 1977-78 rainfall \'las very deficient and th3re weN 

lo~g periods of dry spell during the monsoon season. 

12.3 Standard Deviation (SD) and the Coefficient of 

Variation (CV) estimated for tha amount of precipitation and 

the number of rainy days for aach weak ending sho\\ a very 

high variation in both the variables in all the weeks during 

the year. This means that the year to year variations in weekly 

rainfall and number of rainy days are very large although the 
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• 

variation in number of rainy days in a week is smaller than the 

same in the amount of precipitation. This gives rise to an 

uncertainty regarding the. period by which the reservoir will be 

fi~led to its full capacity as noted earlier in Table 5.10. 

12.4 We h.::.ve also collected rainfall data from the command 

area of the sche~e, one from the Tuljapur rain-gauge station for 

which data were made available for 1980-81 to 1984-85 and the 

other from Malegaon rain-gauge station for which data were made 

available for 1976-77 to 1984-85. The week ending amount of 

precipitation, week-ending number of rainy days and the 

estimated variations in these two variables are presented in 

Tables 5.C), 5.C4 and 5.C5, 5.C6. Although no trend can be 

established from such a short series of data some observations 

re~arding precipitation and its distribution can be made. 

12.5 The date of release of water for kharif season (Table 

5.9, column 2) fairly matches with the long and short dry spells 

experienced in rainfall in the catchment and command areas of the 

scheme (Tables 5.C1, 5:C2, 5.C), 5.C4 and 5.C5, 5.C6). It is 
.. 

also clear that there would not be any significant demand for 

kherif irrigation during the months of June, July and August. 

Since the proper monsoon is seen to be setting in by week ending 

June 25, the irrigators are convinced that no water can be made 

availabl~ for early sowing, hence no demand for water is !!lade 

in June; thereafter because of adequate and fairly well distri

buted rainfall irrigation is not d3manded during July and August 

except occaSional irrigation during short dry spell in July 

and/or August. 
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12.6 The main demand for kharif irrigation would come from 

the week. ending September 3 till the week ending. November 12, at 

the most. During this p~riod rainfall is scanty and is also most 

uncertain with long gaps. The standing kharif crops require 

pr?tective irrigation during this period. 

12.7 Since full storage is to be created by mid-October for 

subsequent rabi and hot-weather irrigation it may not be possible 

to release. required amount of water for protective kharif 

irrigation. This leads to uncertain supply of _\vater for this 

purpose which the farmers resent, and hence, most of the 

irrigators do not demand water for kharif irrigation. 

12.8 Tjle have also examined the demand for kharif irrigation 

by the irrigators and the actual sanction by the canal 

authorities. In the years 1978-79 and 1979-80 14 hectares and 

153 hectares respectively w~re sanctioned although there was no 

demand from the irrigators. In 1980-81, 1981-82, 1982-83 less 

than 40 per cent of the demanded area by the irrigators was 

actually sanctioned for kharif irrigation. In 1983-84 there was 

no demand and no sanction also. In 1984-85 the sanctioned area 

was around 50 par cent of the demanded ar~a. This lack of demand 

is directly related to the unreliability of the timely availability 

of the required amount of wat~r as observed earlier. 

12.9 Information on well irrigation in the command area of 

the scheme suggests that the extent of well irrigation is very 

limited and in kharif season its US3 is restricted to perennial 

crops like sugarcane, citrus, other fruits and to growing 

vegetable on a very limited scale. Hence availability of well 
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water is not a factor constraining the demand for canal water 

pa:ticularly in kharif. 

12.10 As per some studies conducted by the Department of Soi+ 

and i'later Management, Punjabrao Krishi Vidyapeeth, A,kola, the 

yield differences of cotton grown with and without protective 

irrigation turns out on an average to 30 per cent. Similarly 

average yield of hybrid jowar is found to be 20 to 25 per cent 

more with protective irrigation. As noted earlier these are 

the two main crops grown in kharif and the magnitude of yield 

differences between growing these crops, with and without pro

tactive irrigation suggests the importance of provi~i~~ 

protective irrigation for kharif season cultivation. Farmers 

are also aware of this yield difference but they are reluctant 

to resort to kharif irrigation because of the considerable 

uncertainty in the supply of water to take advantage of the 

prote'ctive nature of irrigation. 

12.11 From the above observations it is clear that there is 

need for providing protective irrigation to kharif crops, 

particularly during the last ... leek of August, whole of September 

and Oetob9r. In case it is possible to supply water for early 

sowing of l~harif in the 1 st week of June, farmers, would be 

prepared to resort to early kharif sowing without waiting for 

the monsoon to break in and which may allow them to sow rabi 

season crops in proper time, ~s discussed in Chapter IV. But, 

as we hav~noted from Table 5.10 the possibility of providing 

irrigation to pre-monsoon early sown kharif crops is very 

r~mote because of lack of live storage in thg reservoir during 
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this period. It seemS under this scheme it is the reason 

arising out of supply factor which governs the extent of 

utilisation in kharif season and the reason arising out of 

demand factor is very much related to the uncertainty in the 

supply of water. 

13. Medium Irrigation ,Scheme (Manyad,- Jalgaon) 

13.1 As estimated in Chapter III utilisation of irrigation 

potent~al is particularly low in kharif season under this 

scheme. This scheme is located in less assured rainfall zone 

of the state and we have noted earlier that the main crops grown 

under irrigation in kharif season are hybrid jowar an'd to some 

extent cotton and groundnut. The farmers however prefer to grow 

summer groundnut which is reported to be very paying crop and 

there is a great demand for irrigation for this crop in the 

hot-weather. 

13.2 Table 5.11 depicts some relevant information on release 

of water from reservoir for irrigation for last few years which 

we presume would throw some, light on the availability and pattern 

of irrigation water used in respect of this scheme .. 

13.3 The date of release of \"later for kharifirrigation 

varies considerably over the years. The variation ranges from 

1st week of July to 2nd ~eek of September in different years. 

In fact, it is only in 1976-77 and in 1983-84 that water was 

re,leased in the 1st week of July. In 1978-79 and 1980-81 it 

was released in the 3rd week of July, in 1977:"78 and 1982-83 

it was released in the 1st week of August and in 1979-80 and 



Table 5.11: AVRil.'!b~l~ty;md Util~sation of Irrigation Water in Resppct of M~mYRd Schemp 

- - - - - - - - - - - - - - - - - - - - - - -
Rain- Date of Gross Water 
fall reI e.'! se storRge used for 
(mm) of water ~vail- khl'lrif 

for Rble on irriga-
khRrif the tion 
irrigl'l- date of (Mm3) 
tion rpleRs-

ing 
W'3ter 
(Mm3) 

DatI' of Gross 
rple.'!~e StOrRge 
of w.'!ter I'lvail
for rabi able 
SE'i'1 son on the 

dRtp of 
relel'lS
ing 
water 

(Mm)) 

- - - - - - - - - - - - - - - - - - - -
WRtpr DatI' 
uspd for of 
rabi releasp 
fleRson of 

(Mm3) wl'lter 
for hot
w~Rt11pr 

SPRson 

Gross wl'ltpr BRlance 
storage used storRge 
I'lvail- for (end of 
Rble hot- . June) 
on thp weRther (Mm3) 
dl'ltp of season 
::'1' lE' I'l s- (MIn3) . 
~ng 

W(~~3) 
- - - - - -- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1975-76 
1976-77 448 
1977-78 265 
1978-79 338 

1979-80 680 
1980-81 431 
1981-82 300 
1982-83 250 

1983-84 807 
1984-85 440 
Average 440 

3.7.76 
1.8.77 

21.7.78 

9.9.99 
19.7.80 
10·9·81 
7.8.82 

32~55 
22.07 
26.72 

52.36 
22.07 
20.38 
28·38 

10.98 
6.17 
3.39 

0.88 
2.83 
2.91 
3.71 

M.A. 
1.11.76 
5.11.77 

10.11.78 

15.11.79 
2·; 11. 80 

16.11.81 
7.12.82 

0.82 25.11.83 
1.11.84 

3.96 
(2.96)* 

]IT.A. 
48.13 
20.97 
23·35 

53.91 
53·49 
39.90 
33.00 

53.83 
53.91 
42.28 

19 .41 
22.86 
7.64 
5.91 

12.25 
14.55 
14.60 
.6.74 

8.43 

12.49 

1~3.76 
2·3·77 

21.3.78 
15·3·79 

9.3.80 
6.3.61 
8.3.82 

20.3.83 

12.3.84 
5.3.85 

34.33 
25.62 
22.11 
16.41 

39.62 
38.63 
25.53 
~5 .19 

43.86 
34,67 
30~60 

2.49 
6.37 
7.05 
3.40 

17.83 
22.07 
7.84 
5.66 

31.85 
19.24 
26.60 
13.73 

22.64 
17.26 
27.34 
19.81 

16.98 27.45 
~T. A. 16.37 
9.97 22.L.3 

------------------------- -----------------
* AVE'rl'lge (deleting 1976-77) 
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1981-82 the same was released during the 2nd week of September. 

Presumably ,the "dat,e ,of rele,as,e of first water for kharif irriga

tfon depends '~pon the onset 'of monsoon and the intensity of 

pI:'ecip:Ltation., ,We shall examine this aspect whi~e examining the 
. .' . 

detailed rainfall data in respect of this schem~. 

13.4 ' As mentioned in Chapter II, the' gross storage 

of the~res~rvoi~'~nder'this scheme is around 56 Mm3~ 
capacity 

Vie find 

that in 6 years out of 8 the reservoir is filled only upto 

around 40 per 'cent of its ~r0s~ capacity at the time of letting 
. . ". , 

out water for kharif irrigation even when the first water is 

released in the 2nd week of September. . , 

1).5 Pn an'average around: 4 Mm3 of water is used for kharif 

irrigation, in fact, if we delete the figure for the year 1976-77 

(which shows an, abnormally largE! release) the, average water 

releas¢ for kh~if 'irrigation ,is estimated to be ~ound 3 Mm3• 

There app'3ars to be considerable variation though in the release 

~f water for kharif irrigation from one year to another. 
; 

Presumably this' variation occurs either because of the lack of 

demand for irrigation water owing to adequate rainfall or because 

of the su:?ply constraint ciwing to inadequate rainfall. We shall 

consider this aspect later while· analysing in detail the rainfall 

data in respect of this bchame •. 

13.6 Kharif irrigation is completed every year normally by 

the end of October and again'the number· of waterings provided, 
• 

if at all, varies considerably: (from 1 to 4) depending upon the . " . 
periodicity and the intensity of rainfall. 
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13.7 Water is released for rabiirrigation generally by the 

2nd or 3rd week of November, in some years it has also been 

released as late as in December 1st week. On the whole it can 

be said that the rabi season irrigation begins 3 to 5 weeks 

later than what is stipulated (October, 15) and continues upto 

the end of March or so. This presumably happens because of the 

resulting impact of the delayed kharif season, w~ich, as we 

have noted, seems to' be dependent on the monsoon. 

13.8 Gross storage available on the date releasing water for 

rabi season crops varies considerably from year to year. It is 

only in 1979-80, 1980-81, 1983-84 and 1984-85 that full st?rage 

is attained on the dates of releasing water forrabi crops. In 

fact in 1977-78, 1978-79, 1981-82 and in 1982-83 only around 

40 to 60 per cent of the full storage was attained on the date of 

release of water for rabi irrigation. On an average the 

storage level at that time is around 42 MIn
3 

which is around 80 

per cent of the gross capacity. 

13.9 Water released for rabi irrigation turns out to be around 

12~ 5 MIn3 on an average, \~hich is around 80 per cent (15: 57 Mm
3

) 

of the water plaP~ed to be released as per project wager plar~ng 

(fairly good utilisation percentage), although in 1977-78,1978-79 

and in 1982-83 only aroun1 6 t07 MIn3 water was' released for rabi - . 
crops because of inadequate storage, as noted earlier (column 6). 

Total number of watering given during the rabi season varies 

between 5 and 7 and since the rabi 'season begins late it 

continues till the end of March. 
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13.10 Water is released for hot-weather season crops around 

the 2nd week of March and since watering for the rabi season 

crops still continues the~, there is considerable overlapping 

between these two seasons. 

13.11 On an average around 31 Mm
3 of gross storage is available 

at the time of release of water (column 9) and except in the year 

1978-79, in all 'Other years around 50 per cent or mor~ of the 

gross storage is' available at the time of release of water for 

ho~-weather irrigation. 

13.12 Release of water 

average, turns out to be 

for hot-weather 
3 

around 10 Mm 

, 
irrigation, on an 

around 77 per cent of what was planned 

(column ~O), which is 

(13 Mm3). As mentioned 

earlier, since there is considerabie overlap between irrigation 

for rabi and hot-weather crops it is more meaningful to consider 

the water released for these two seasons together, instead of 

separately. On doing so it appears that on an average around 

22.5 Mm3 of water is released during these two seasons which 

works out to around 79 per cent of water planned to be released 

as per the project water plar~ing (reasonably good utilisation 

pe~cEmtage) • 

13.13 Balance of water remaining in the storage every year at 

the e:J.d of the irrigation year varies between 14 !-'Im
3 and 27 Mm3, 

-except in 1975-76 when the irrigation was not fully developed 

(column 11). On an averaga around 22 Mm3 of balance storage is 

Chapter II estimated to b_e available at the end. As pres~nted i~ 

the dead storage of the reservoir is around 13.68 ~'Im3. Considering; 

this every year the balance of water 
~ 

remaining unused varies between 
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5 and 13 MID3. It is only during 1978-79 that. there was no 

balance of live s~orageremaining·unused. On an average around 

9 Mm3 of water is estimated to be remaining unu~ed at the end 

of irrigation season which may be used particularly for early 

sown crops in kharif so that not only the extent of utilisation 

in kharif season improves but also that the rabi season can 

begin in time. 

13.14 We may also examine the water content in the reservoir 

at different dates during the year to explain the availability 

of water for irrigation in different seasons, partlcularly in 

kharif. We present the relevant data regarding this in Table 5.12. 

13.15 The gross capacity of the reservoir, as noted earlier, 

is around 54 MID3. We find that out of 9 years full capacity of 

the reservoir was attained only in 4 years. In other words, 

only in 50 per' cent of the years the reservoir was.full, in· the 

remaining 50 per cent of the. years only 40 to 60 pet- cent of the 

full capacity of the reservoir was attained. Further, full 

capacity, whenever attained? is seen to be attained ':latest by 

the middle of October or so.' The. overflow information confirms 

this observation. There was no overflow fi'om the dam in the 

years 1977,1978,1981,1982 and·1985 •. In 1979 overflow 

started in the middle of September and continued upto mid-October. 

In 1983 the overflow occurred in the. 2nd week of August and 

continued uninturrupted till mid-November. In 1984 the first 

overflow occurred 'in the end of September and continued till 

mid-October. Thus we see that there is c,onsiderably uncertainty. 

about the availability of full storage every year w;hich indicates 

a supply constraint. 



T!'lb1e 5.12 Water content ofthpReservoir at DifferAnt Dates During the yp~r in 
Respect of Many~dScheme 

- - - - - - - - - - - - -
Year 

--~--------------------~----------------------------.-------------------------31-5 15-6 30-6 15-7 31-7 15-8 31-8 15-9 31-10 28-2 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ,~ - - - - - -
1976-77 

1977-78 

1978-79 

1979-80 

1980-81 

1981-82 

1982-83 

1983-84 

1984-85 . 

14·57 

15.51 

12.68 

21.51 

21.65 

19.05 

20.,57 

13.07 

23·46 

12.31 

21.45 

18.11 

17.55 

19.75 

32.23 29.46 

17.83 .17.63 

19.24 

26.60 

13.73 

22.64 

17.26 

27.34 

19.81 

27.4.5 

18.37 

- - - - - - - - - - - - - - .- - -

19.19 22.07 

27.03 26.15 

15.25 27.88 

20.98 

23·35 

45.56 

22·50 .19.84 19.95 

17.23 17.4.3 1 7.97 

A) .40 

23.26 

49.95 

54.53 

18.34 

28.)8 28.44 26.94 24.L,2 

j4.78 40.75 53·91 53.91 

48.11 50.88 51.96 52.58 

17.80 24.08 25.16. 25.55 

22.27 

24.62 

54.59 

54.31 

24,.08 

25.89 

53·91 

5.3·91 

26.80 

-------- ---------
* Irrig.<ltion YeAr = 1st July to 30th June. 

20.97 

23.21 

54.59 

53.71 

39.51 

32.83 

53.91 

53.91 

32.74 

22.65 

17.29 

41.86 

39.31 

25.58 

25.44 

L.5.53 

35.38 

- - - - - - - -
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The reservoir begins gaining water slowly from the third 
• 

week of June or so every year and ~t continues to gain water in 

most of the years till mid-October. The gain is more rapid 

(if at all) during the months of July and August. This pattern 

of gain is presumably because of the rain in the catchment area 

in spite of the release of some water for kharif irrigation 

during this period and a modest evap?ration loss (around 25 per 

cent of the annual evaporation loss). As noted earlier, first 

water for kharif irrigation is released every year either in 

July or in August or September. 

13.17 The water content of the reservoir starts declining from 

the end of October every year and continues to decline till the 

middle of June. This happens mainly because of release of water 

for rabi and hot-weather irrigation and also on account of 

evc.poration loss which is estimated to be around 10. g1Mm3 

~ually, 75 per cent of which occurs durip~ fair weather. 

13.1g . The bal~~ce of water available in the storage in most 

of the years, as noted earlier, is larger than the dead storage 

required to be maintained. This happens inspite of the fact 

that full storage is not achieved in most of the years. Thus, 

although there is some supply constraint, some amount of water 

remain unused in the reservoir which may be released for early 

kharif sowing. 

13.19 The foregoing account shows that even though there is 

balance of unused water at the end of every irrigation year it 

cannot be: said in certain t'erms that' there is no supply constraint 

because if fair weather (rabi + summer) season water requirement 
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is to be fully met, instead of to the extent of around 80 per 

cent (as is the existing situation), live storage balance is 

likely to get reduced considerably at the end. Yet water for 

early sowing of kharif crops would be available (around 3 to 4 

Mln
3
). Hence, even after providing full w~:ter requirement for 

rabi and hbt-w.eather seasons, (although hot-weather season crop 

was not provided for in the original cropping pattern), water 

for early sowing in the kharif season can be made available to 
. . 

the irrigat ors w:i,th proper water planning. 

13.20 In what is discussed, in the preceding paragraph~ deals-

only with supply side of the problem of underutilisation. It is 

also necessary to examine it from the demand side. It is quite 

possible .that even if water is available for ir·rigation in 

kharif season, there may not be demand for it· by the irrigators. 

This would be the case if' the rainfall during the kharifseason 

is riot only adequate for the crops, but is also well distributed. 

14. Distribution of Rainfall Affecting Demand 
for and Supply of Irrigation Water 

14.1 For this scheme rainfall data were made available from 

two raingauge stations, one from the command area of the scheme 

at Talode for 7 years, from 19-78-79 to 1984-85 and the other 

at Manyad dam for 9 years from 1976-77 to 1984-85. Weekly 

precipitation along with the number of rainy days in a week and the 
• estimated variations in th-gse two variables over the years. are . .. . 

presented in Tables 5.D1, 5.D2 and 5.D3, 5.D4.· Although no 

trend analysis cun be done with data for such a limited number of 
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years we can make some observation about the intensity and 

pe:iodicity of rainfall. 

14.2 At the outset it may be noted that there is considerable 

variation from year to year in annual rainfall and numb~r of 

rainy days in respect of rainfall data m~ie available from the 

records of the rain gauge station' at Manyad dam site (Tables 

5.D3, 5.D4). One is likely to deve~op a nagging suspicion 

about the reliability of these data. 

14.3 On examining the week ending raipSal1 and number of rainy 

days it appears that the monsoon sets in sometime between the 2nd 

week and the last week of June. In 4 out of 9 years it seems to 

break by the week endir~ June 11, in 3 out of 9 years it seems 

to break by week ending June 25 and in remaining 2 years the 

monsoon seems to have set in as late as week ending July 9. 

Further, in a number of years after the first shower, there 

appeared a long dry spell, particularly so in 19S0-81, 1981-82 

and 1983-84. Similarly in some years the rains continue upto 

week ending October 15 (1983-84 and 1984-85) and in some other 

years the same continue upto week ending September 24. Rainfall 

CaP~ot be said to be concentrated during any particular period; 

in different years it, is spread over Jurie end to September end 

with long and short dry spells in between. 

14.4 Very considerable variation from one year to another in 

every week ending rainfall and in number of rainy days can be seen 

from the estimates of Standard Deviation (SD) and the Co-efficient 

of Variation (CV). It, may therefore be reasonable to conclude 

that a very high degree of uncertainty is attached to the week to 



week precipitation and number of rainy days which leads to an 

uncertainty regarding the period by which the reservoir will be 

filled to its capacity, if at all, as noted earlier in Table 5.11-

When the rainfall is deficient, as is seen to be the case in 

respect of this scheme, and there is considerable variationsi~ 

the week ending preCipitation and number of rainy days, the 

situation becomes more difficult. 

14.5 We have noted earlier (Table 5.11, column 2) that there 

is considerable year to year variation in the date of relea:se of 

first i'later for the kharif season. It is now clear that this 

uncertainty arises largely due to the uncertainty in the onset 

of monsoon and in its distribution. This is borne out by 

comparing these dates every year with the corresponding week 

ending dry spells in tbe command area of the scheme (Table 5.Dt, 

5. D2) • 

14.6 Although the demand for kharif irrigation is likely to 

be more in the last week of September and the whole of October, 

irrigators would also demand ;'latar during t he months of July, 

August and early September because of short or long dry spells 

during th~se periods every. year when the standing kharif crops 

need protective irrigation. 

14. 7 Since full storage is to be created by mid-October for 

irrigation in rabi and hot-weather seasons and, as seen earlier, 

since there is no certainty of creating the same evary year, it 

may not always be possible to release required quantity of water 

for protective kharif irrigation. As a result of this the Felease 
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of water for protective irrigation in kharif is uncertain and 

~nadequate which ~eters the irrigators from demanding water for 

kharif irrigation. 

14.8 We. have also examined the demand made by the irrigators 

for kharif irrigation and actual sanction given by the canal 

authorities. 

Table 5.13: Demand for Kharif Irrigation by the Irrigators 
and Sanctioned by the Canal Authorities 

Year 

- - - -
1980-81 

1981-82 

1982-83 

1983-84 

1984-85 

1985-86 

- - - -

- - - - - - - - - - - - - - - - - - - - - - - - - ;.. - ... -
Number of 
applications 
made 

Number of 
applications 
sanctioned 

- - - - - - - - - - -
650 504 

493 329 

742 649 

28 19 

31 7 

34 15 

Area 
demanded 
to be 
irrigated 

- (hectares) 

Area sanc
tioned to· 
be irrigat",d 
{;'ectares) 

- - - - - - - - - - - - -
434 311 

323 195 

547 479 

27 18 

30 7 

18 8 

- - - - - - - - - - - - - - - - - - - - - -
14.9 In the early eighties number of irrigators demanding kharif 

irrigation was comparatively large wh~ch has come down very 

substantially during the last 3 years. Even during early eighties 

all the applications demanding kharif irrigation were not sanc

tioned, similarly there was considerable reduction every year in 

the area actually sanc~ioned for kharif irrigation from the area in 

demand to be irrigated. This practice of the canal authorities 
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along with uncertain and inadequate supply of canal water for 

the sanctioned area for kharif irrigation led to a considerable 

reduction in the demand for kharif irrigation in the recent 

years. 

14.10 The other aspect of the demand for kharif irrigation by 

the irrigators is the availability of \~ell \~ater. It is argued 

that if adequate well water is available the irrigators will not . . 

demand canal water for protective irrigation. To examine this 

aspect'we have collected information on well irrigation in the 

. command area from the canal officials. It is found that the' 

number of wells used for irrigation increased from 493 to 538 

in the last five years (from 1980 to 1985) and the area irrigated 

increased from 450 hectares to 550 hectares during the same period. 

The main crops irrigated.by wells are sugarcane, wheat, gram, 

groun~ut and vegetables. Bajra in kharif is also grown to some 

extent. From this account it may be surmised that available well 

water is mainly used for irrigating cash crops and not for 

pr~tectiveirrigation. 

14.11 Finally, another important aspect affecting the demand 

for kharif irrigation is whether there is significant adverse 

impact on ~he yield of crop because of not providing protective 

irrigation. It is reported by the Agricultural Extension 

personnel that groundnut, jowar and cotton sown early in June 

and ra.ised with protective irrigation give yields which are 40 

to 50 per ~ent higher than those grown under unirrigated 

conditions. Such a yield difference should normally induce th3 
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irrigators to demand \~ater for protective irrigation, but they 

do not do so because of the eA~erience of no certainty of getting 

water at the required time and in required quantity; \'Jhich in 

any case is going to· affect the yield of these crops adverseiy. 

14.12 F:r:om the above accounts it is cla· .rly borne out that 

there is a need to provide protective irrigation to kharif crops, 

and for more and more farmers to take to 1<11arif irrigation, canal 

authorities need to fully assure the farmers about the timely 

availability of the required quantity of water. In case it is 

possible to supply water for early kharif sowing in the 1 st week 

of June, farmers .would be prepared to take up early sowing 

\-;ithout .waiting for the monsoon to set in. This would not only 

improve the productivity of the kh~if crops but would also 

ensure timely sowing of rabi crops. As we have noted from 

Table 5.12 the possibility of providing irrigation to pre-monsoon 

early sowip~ kharif crops is very much there even after meeting 

the water requirement of hot-weather grouncnut which was not 

provided for in the project cropping pattern. Along with 

providing water for early sowing if assured and timely water 

can be provided to kharif crops durip~ the dry spells in July, 

August and S~ptember tl?-ere is bound to be an increase in demand 

for· kharif irrigation. It may be possible to do so with proper 

watar planning~ Thus, it is the reasons arising out of supply 

factors which are largely responsible for particularly low 

utilisation in kharif because the reasons arising out of demand 

factor are very much related to the uncertain supply of canal 

water for kharif irrigation. 
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15. Medium Irrigation Scheme (Nazare - Pune) 

15.1 The extent of "utilisation of irrigation potential as 

estima~ed in Chapter III, seems to be perticularly low in kharif 

season. As has been noted earlier, this scheme is located in 

the scarcity zone of the state and the main crops grown in 

kh~if sea~on under irrigation in this zone are bajra, groundnut 

and cotton. We have also noted that the farmers are more 

interested traditionally in rabi cultivation, particularly jowar, 

and introduction of irrigation (protective irrigation) does not 

seem to have brought about much cha~ge in the traditional outlook 

yet. 

15.2 Table 5.14 presents some relevant information on release 

. of water for irrigation for last few years which we presume would 

throw some light on the availability and pattern of irrigation 

water used in respect of this· scheme. 

15.3 It is seen from the Table that the date of release of 

water for kharif season is between 1st and 2nd week of August 

every year. It is further observed that no ~2ter was released 

for kharif irrigation in 1979-80 and 1983-84 mainly because of 

lack of availability of water in tha reservoir. Even by the 

end of the 1 st week of August in those two years water available 

in the reservoir was adequate only for the dead storage required 

to bo maintained (around 6 MIl?). 

15.4 The gross storages available at the time of releasing 

water for kharif season in the other seve'ri years seem to vary 

considerably. Only in4 out of 9 years full storage capacity waS 



T~blp 5.14: Av~il~bility ~nd Utilis~tion of Irrig~tion w~t~r in Rpsppct of ~Rz~rp sch~mo 

- - - -
YE'ar 

- - - - - - - - - - - - - - - - - - -.- - - - - - - - - - - - - - -
RAin- Date of Gross W~t~r Date of Gross Water 
fall relpI'lsP stor~ge used for r<,lp~se stor~ge uapd for 
(mm) of watpr avail- kharif of water av~il- rabi 

for able irriga- for rabi able sE'a~on. 
kharif on the t1Qn SE'eson on thE' (IVIm)) 
irriga- date of (MmJ) d~te of 
tion rE'leas- rE'lE'as-

ing ing 
wat)r w~t~r 
{Mm ) (MmJ) 

D~tp of 
rE'lE'ASE' 
of w~tpr 
for hot 
wE'l;Ithpr 
SPAson 

--------
Gross w~tpr B~l~ncp 
'stor~gE' uSE'd for of 
~vAil- hot- storAgE' 
Able on wE'RthE'r (pnd of 
tho SE'asQn Jun~) 
datE' of (MmJ) (MmJ) 
rE'lp.<ls'-
ing 
watp:t: 

(Mm)) 
---------------------_ ... _-------------------
1976-77 595 7.7.76 

1977-78 455 14.7.77 
1978-79 325 1.7.78 
1979-80 754. 

16.31 2.14 13.10.76 16.16 2.88 

1980-81 578 13.7.80 

1981-82 637 17.7.81 
1982-83 415 1.7.82 

1983-84 522 

1984-85 489 10.7.$4 

16.23 

9.91 
6.79 

(7.8.79) 
16.16 

16.16 

·7.57 
5.67 

(7.8.83) 
7.36 

12.81 

0.71 

0.99 
0.28 

1.19 

1.16 

- - - - - -- -- ------------

18.10.77 
20.10.78 

29.10.79 

20.10.80 

11.11.81 
1.11.82 

25.10.83 

13.11.84 

16.13 5.60 6.4.78 

14.85 3.30 5.3.79 
16.16 1.81 10.3.80 

16.16,2.15 

16.16 2.07 
16.16 3.66 
16.16 

10.3.81 

19.).82 
16.4.$) 

1 6. 16 5 .24 1 6.4.85 

16.01 ).27 

------------- - - - - -

10.47 2.14 

9.)4 
11.89 

14.15 

1).59 

11.75 
8.94 

7.64 

9.06 

1.02 

2.87 
1.42 

2.76 

2.41 
1.17 
O.p) 

10.76 1.74 

14.00 

9.96 
6.)4 

10.56 

7.66 

7.62 
6.12 

5.76 

5.97 

8.22 

- - -
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attained before water \'las released for kbarif irrigation. In 

other 3 years only around 50 to 60 per cent of the gross capacity 

of the reservoir was filled till that time. 

15.5 On an average around 1.16 MID3 of water is released for 

kharif· season irrigation, elthough there is \'l~de variation in 

the same from one year to another. In the initial 2 years of the 
, 
project relatively larger emount .of water wasreleasE!d for kharif 

season irrigation, but during the las.t 6 years only around 1 Mln3 

of water has been released every year except in 1978-79 and . .' . 

1983-84·when, as mentioned earli~r, no water was released, and 

further, in 1982-83 only 0.28 ~~3 of water ~as released. It 

seems that the quantity of wateT released for kharif season 

irrigation depends upon the possibility of the availability of 

full storage by the end of kharif season. We shall examine this 

aspect when we ~alyse the· detailed rainfall data in respect of 

this scheme. 

15.6 Kharif season irrigation, if any, is completed by the 

middle of October every year and t he number of waterings given 

duril".g this period vari~s between 2' to 4 depending upon the 

aV§lilability of \'1ater and periodicity and intensity of rainfall. 

15.7 For rabi season irrigation water is released normally 

betwe;m the 2nd and the 3rd \'leek of October every year which 

continues till the end of February. During this period normally 

5 to 6 wate-rings are given. In some years the onset of ~abi 

ir:igation is seen to be during the 2nd week of November. 

15.8 Full storage capacity of water is seen tobe available 

every year at the time of release of first water for rabi season 
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irrigation (column 6). Even during 1979-80 and 1983-84, when 

the onset of monsoon was presumably delayed, full s~orage was 

attained before the onset of rabi season irrigation. 

15.9 On an average around 3.27 Mm3 of water is released for 

rabi season irrigation-which turns out to be less than 50 per . . 

cent of what was plaJl..ned to be released (7. 70 ~4m3). There 

appears to be fairly wide variation in the qu~ntity of water 

released from year to year, even though full storage was available 

every year before the irrigation was started. As noted earlier, 

the main ?rops grown in this season under irrigation are jowar 

and wheat. 

15.10 The date of release of water for hot-weather season 

irrigation varies between the years from the 1st week of March 

to the last week of April. Considerable overlap is reported in 

the release of water for crops grown in rabi and hot-weather 

seasons hence it is difficult to distinguish between the water 

released for rabi season crops and hot-weather season crops. 

Hain crop grown in hot-weather is groundnut which is sown some

time during the end of January or beginning of February when 

irrigation for rabi season crop still remains in progress. 

15.11 Gross storage 

for hot-weather crops 

availllble at the time of releasing water 

varies bet\veen 9 Mm3 and 14 Mm3 in different 

years which is very much in excess considering no hot-weather 

irrigation proposed in the project water planning. This happens 

mainly b~cause less than 50 per cent of the water plaJl..ned for 

rabi season is actually released evon though full storage is 

available every year before rabi irrigation begins. 
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On an average around 1.74 Mm3 of water is released for 

hot-weather irrigation even though in the project water planning 

hot-weather crops are not provided for. As mentioned earlier, 

since there is considerable overlap between rabi and hot-weather 

seasons irrigation it may be more meaningful to consider the 

combined water released for these two seasons instead of 

considering these separately. By qoing so we find that on an 

average around 5 ~~3 of water is released which turns out to be 

65 per cent of what was. planned to be released (not a very good 

utilisation percentage). 

15.13 Balance of storage available at the end of irrigation 

every year varies between 6 Mm3 and 14 Mm3 with an average 

balance of around 8 Mm3 (column 11). As noted earlier, the 

dead storage of the reservoir is 5.66 Mm3 and considering this 

we find that in 4 out of 9 years balance of water in the reservoir 

. is only adequate to meet the dead storage, hence no unused water 

remained in the storage during those years. However, in 4 out of 
. 3 

9 years live water balance to the extent of 2 to 5 Mm remained 

unused in the storage which could either be used for improving 

rabi utilisation or could be supplied to kharif crops to help 

early sowing thereby reducing the dependence on monsoon for 

kharif sowing. 

15.14 We may now examine the water content in the reservoir 

at different dates during the years to explain the availability 

of water for irrigation in diffp.rent seasons, particularly in 

kharif. We present the relevant data regarding this in Table 5.15. 



Tl'lblE' 5.15: Water Content of the Resprvoir at Diffr>rent DAtes During tiP Year in Respect 
of ~l,qz,qrE' schpme 

- - - - - - - - - - - - - - -
----------------------------.---------------------------------------.----------------
31-5 15-6 30-6 15-7 31-7 15-8, 31-8 30-9 31-10 2B-2 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1976-77 

1977-78 

1978-79 

1979-80 

1980-81 

1981-82 

1982-83 

1983-84 

1984-85 

6.93 

10.36 

7.58 

10.78 

7.82 

8.51 

6.61 

6.24 

6.52 

6.42 

9.85 

7.05 

10.81 

7.70 

7.95 

6.29 

5.7B 

6 •. 12. 

14.00 

9.96 

6.34 

10.56 

7.66 

7.62 

6.12 

5.76 

5.97 

16.22 

8.97 

5.66 

1 6.16 

16.16 

6.74 

5.85 

7.68 

5.75 

16.16 

8.07 

5.80 

16.0S 

16.16 

6.31 

5.68 

1 1.63 

5.74 

16.30 

7.78 

14.23 

16.16 

16.16 

6.11 

6.31 

14.80 

9.62 

- - - - - - - - - - .'. - - - - - - - - - - - - - - - - - - --

16.16 

9.96 

16.22 

16.16 

16.16 

6.11 

8.94 . 

16.16 

9.01 

15.62 

14.66 

16.16 

16.16 

16.16 

14.63 

10.50 

16. 16 

7.64 

15.62 10.24 

14.91 '12.08 

16·16 . - 14.63 

15.99 1).16 

16.16 12.47 

1 6.16 10. 10 

16. 10 9.37 

16.16 10.22 

B.84 "T.A. 

- - - - - ." - - - - - - - - -
* Irrigation ye,qr = 1st July to 30th June. 



15.15 The ~ross capacity of the reservoir, as noted earlier, 

is 16.17 Mm3• We find that except in the irrigation year 1985 

in all other years full capacity of the reservoir was attained. 

It is also seen that· the full c~pacity was attained in most of 

the years by the end of October. In 1979··30 and 1980-81 full 

storage capaci~y of the reservoir was achieved by the 2nd week 

of July itself. The overflow information confirms this 

observation. In the year 1977 the first overflow occurred by 

mid July and continued till the end of August and then occurred 

again for a week each in the 1st week of September, 2nd week of 

October and again in the first week of December. There was no 

overflow in the year 1978. In 1979 overflm'l occurred on tst of 

September and then again on September 12 and continued till the 
. . 

3rd week of October; thereafter overflo.w took place again ~n the 

3rd week of November and continued till middle of December. In 

the year 1980 the first overflow occurred in the 2nd week of 

July and then on August .3 which continued t·ill mid-October and 

thereafter it occurred again for 4 days in the last week· of 

November. In 1981 also first overflow occurred in the 2nd week 

of July and continued till end of July. It occurred again 

during tha last week of August and continued till the end of 

September" In 1982 the first overflow occurred. only in tpe 

end of September and continued till October 9, ,thereafter it 

occurred again for a week from October 24 and again for 3 days 

in mid-November. In 1983 also the first overflow occurred on. 

the 3rd week of September and continued uninturrupted till 
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!!lid-October, and in 1984 the first overflo\'/ occurred in mid-. 

September an~ continued with some interruption till almost 

mid-November. 

15.16 From the above account it is claar that the pattern of 

rainfall in this region is such that overflow of the reservoir 

takes place even during the months of October and November. This 

happens presumably because full storage is required to be achieved 

every year before the ensuing rabi irrigation (by October 15 )~d 

the rainfall that takes place after that period may naturally 

lead to overflow. Thus there does not seem to be any uncertainty 

in getting_the reservoir filled to its capacity. We shall also 

check this observation with the detailed rainfall data in respect 

of this scheme. 

15.17 In most of the years the reservoir begins gaining water 

slowly from the 1st week of July; in some years of course, gain 

in \'Iat-er content begins only by mid-August until the end of 

Octcber. The gain is comparatively more mostly in the months of 

August and September, even after releaSing some water for kharif 

irrigation and accounting for a modest evaporation los~ (around· 25 

to 30 per cent of annual evaporation 1055 of 2.92 Mm3). 

The water content of the reservoir starts declining every 

year from generally the middle of November and continues to do so 

till the end of June. In 2 years out of 9 the water content 

started declining only by the and of November or 1lst week of 

December. Faster decrease in water content takes. place from the 

end of January. This s·Jems to be in keeping with the release of 

w~ter for rabi and hot-weather irrigation. We may recall our 
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earlier observation that water actually released every year for 

rabi season crops is much less than what was plap~edas per 

project water planning and that even though no provision was made 

for hot-weather irrigation,in project wa~er planp~ng considarable 

amount of water is released for the same. There is of course 

some loss during this period (fair weather) due to evaporation 

vlhich is estimated to be 75 per cent of the annual evaporation 

loss. 

15.19 The balance of water at the end of irrigation year is 

seen to be more every year than the dead ~torage required to be 

maintained (except in the last two years). Not only full storage 

was achieved every year (except in 1985) but the overflow also 

occurred in most of the years during November. However, it may 

be mentioned that as the situation exists, only around 5 ~w3 of 

water is released for irrigation, during fair weather instead of 

7.70 Mm3 planned to be released. Hence if the entire planned 

water is released for fair weather irrigat~on, no surplus live 

st'orage will be available in th8 reservoir. So, there does not 

• seem to be an -easy supply position for kharif irrigation parti-

cularly if the full storage is required to be attained before the 

rabi season irrigation begins, and further, if the water planned 

to be released in the rabi season is fully released and in 

addition some water is also released for hot-weather irrigation, 

ev~n though not provided for in,the original water planning. 

15.20 It is instructive to note that the aforementioned account 

daals only with the supply side of tho problem of underutilisation. 
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It would also be necessary to discuss it from the demand side 

for it is quite possible that even though water is made available 

for kharif irrigation there may not be demand for it by the 

irrigators. This situation may arise if the rainfall during the 

!charif season is not only adequate for the crops but is also well 

distributed and/or there is alternate source of irrigation, viz., 

wells. 

16. Distribution of Rainfall Affecting Demand for 
and Supnly of Irrigation Water 

16.1 Rainfall data from two rain-gauga stations are available 

in respect of this scheme. Data from one raingauge station, 

located at the dam site Nazare and covering the catchment area of 

the scheme, are available for 10 years, i.e. from 1976-77 to 

1985-86. Data from the other raingauge station, located at 

Saswad covering large p~t. of the command and catch~ent area, are 

available for 6 years, i.e. from 1980-81 to 1985-86. Weekly 

precipitation along with number of rainy days in a week and the 

estimated variations in these two variables ovGr the years are 

presented in Tables 5.El, 5.E2, 5.E), 5.E4 and 5.E5, 5.E6. We 

arG aware that no trand analysis can be attempt13d with rainfall 

dE;ta for such a fe\'1 years, however, we shall make some obs13rvations 

re~arding th~ .intensity and periodicity of rainfall. 

16.2 Statistics presented show that the monsoon generally sets 

in by the week ending June 11 avery year and continues upto the 

w~ek ending October, t. In terms of total pr';cipitation and _its 

distribution year 197-8-79 and 1985-86 seem to be particularly bad. 
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Some long and short dry spells are also seen to be occurring i~ 

different years mainly during the months of July and September. 

Concentration of monsoon during any particular month or so 

cannot be discerned becaus'e, as mentioned earlier, it is generally 

spread over thrge and half months from around mid-June to the 

end of September, and in some years it has continued even upto 

the month of November with long breaks in between. 

16.3 Variations in the week ending amount of precipitation and 

in number of rainy days can be noted from the estimated Standard 

Deviation (SD) and Co-efficient of Variation (CV). It is noted 

that year to year variations both' in week ending precipitation 

and in number of rainy days in a week are considerably high, 

though to some extent the estimated variations in week ending 

number of rainy days is smaller than those in the week ending 

amount of precipitation. These estimated variations show that 

there is considerable uncertainty regarding the intensity of 

rainfall and its distribution affecting the period ?y which the 

reservoir \"lill be filled to its capacity every Year. Because 

the sch:'!me is located in the scarcity zone the variation in week 

ending precipitation and in number of rainy days matter mol'Q. 

16.4 As noted earliC'r, the dat'3 of release of wat~r for kharif 

irrigation every year begins with the 1st or 2nd week of July 

(Table 5.14, column 2). On. comparing these dates with the w~ek . , 

ending rainfall data (Tabl3s 5.~1, 5.E2 and 5.E5 ~d 5.E6) we 

find that th~ first release of water generally concides with the 

short dry sp311 in July. Since the long or short dry spells seem 

to be occurring during almost all the months of rainy season the 



demand for water for kharif irrigation by the irrigators is 

likely to spread over the months of July, August and September 

and first fortnight of October. 

16.5 Since full storage is to be created in the' reservoir .by 

mid-October for irrigation in rabi and hot-weather seasons and, 

as discussed em'lier, since rabi crops are considered to be 

very important in this region, it may not be possible by the 

canal authorities to release timely and adequate water for 

protective irrigation in kharif. This results into a very 

unsatisfactory, lli1certain and irregular supply of water for such 

protective irrigation during kharif season which makes the farmers 

turn away from resorting to irrigation for kharif crops. 

16.6 . In order to stress the demand factor we have also 

examined the demand made by the irrigators for kharif irrigation 

and the actual sanction given by the canal authorities in different 

years. 

16.7 Table 5.16 shows that by and largo the applications made 

for kharif irrigation have been sanctioned and also that the 

sanctioned area every year is more or less equal to the area 

d~manded. It cannot be said therefore that the irrigators are 

discour~ed to take to kharif irrigation because of rejection o:f 

large number of applications made for this purpose or because of 

loss ar~a being sanctioned by the canal authorities against what 

is demanded. 

16.8 The other aspect affecting demand for irrigation, 

particularly in kharif season, is t he availability of well water. 
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Table 5.16: Demand for Kharif Irrigation by the Irrigators and 
Sanctioned by the Canal Authorities 

- - - - - - -.- - - - - - - - - - - - - - - - -
Year 

------
1977-78 

1978-79 

1979-80 

1980-81 

1981-82 

1982-83 

1983-84 

1984-85 

Number of 
. applica
tions made 

433 

357 

259 

146 

401 

N. A. 

271 

- - - - - - - -

Number of 
applica
tions 
sanctioned , 

399 

288 

257 

143 

381 

N. A. 

264 

Area 
demanded to 
be irrigated 
(hectares) 

463 

490 

375 

249 

576 

N. A. 

511 

- - -

- - -

• 

-------
Area Sanc
tioned to 
be irrigated 
(hectares) 

453 

453 

375 

246 

564 

110 

496 

- - -
We have examined this aspect also. Number of wells in the command 

area of the scheme seem to have increased from around 140 to around 

250 and the area irrigated under well also appears to have increase 

from around 110 hectares to 250 hectares during the years 1977-78 

to 1984-85. Main crops grown under well irrigation particularly 

during kharif s~ason are sugarcane, vegetable and foodgrains like 

jowar and bajra. Thus, we find that the farmers do irrigate kharif 

crops with the well water although the extent of such irrigation is 

not very high. Nevertheless, to the extent use of alternative sour 

of water is made for khar1f irrigation, demand for canal water woul 

b3 less. This point was al~o made in Chapter IV whi~e dealing with 

the farmers' opinion survey. 
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16.9 Finally, the demand for kharif irrigation is also related 

to the yield of the crops grown during kharif season. If there 

is significant difference in yield between crops grown under 

protective irrigation ~~d under rainfed condition farmers are 

likely to resort to kharif irrigation. It is reported by the 

Agri~ltural Scientist that the hybrid jowar and bajra grown in 

kharif season under protective irrigatioh give yield which are 

20 to '30 p~r cent higher than those grown under unirrigated 

conditions. Such an yield difference should normally induce the 

irrigators to demand water for kharif irrigation, but, a large 

number of them do not do so because of the experience of 

uncertain and irregular supply of canal \~ater from the irrigation 

system, which does not ful~ill the requirement in terms of 

quantity and timely supply. This in any case affects the yield 

of the crops adversely. 

16.10 . From the above discussions it may be surmised that there 

is a need to provide protective irrigation to kharifcrops, and 

in order to encourage more and more irrigators to resort to 

. kharif irrigation, canal authorities need to fully assure the 

farmers about the timely availability of the required quantity 

of water. In case it is possible to supply water for early 

Jr..harif sOlJ'ling in the 1st we ek of June, and also· to supply 

required quantity of water in time during the short and/or long 

dry spells in the months of June, July, August and Septemb3r, 
• 

farmers are likely to show willingness to take up early sowing 

with irrigation without waiting for monsoon to sct in. This 

would not only improve the productivity of the kharif crops but 

• 
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would also ensure timely" sowing of rabi crops. But as we have 

noted (,arli~r in Tabla 5.15 the possibility of providing 

irrigation to pre-monsoon early sown kharif crops is very remote 

because of inadequate live storage in the reservoir during this 

period particularly if full \1Tat'1r requirement of rabi season is 

met and in addition water is also released for hot-weather 

irrigation. ~nis problem is likely to bother the irrigators as 

well as the canal authorities because there is likely "to be a 

trade off between using water for hot-weather crops and early 

sown kharif crops. It is the reasons arising out of supply factor 

which are mainly responsible for particularly l"ow utilisation in 

kharif because the reasons arising out of demand factor are very 

much related to the uncertain supply of canal water forkharif 

irrigation. 

17. Summing Un 

17.1 The objective evaluation of the factors responsible for 

particularly low utilisation of kharif irrigation potential based 

on the analysis of the" data collected from the offiCial records 

indicate that the main reason for such a state of affair in the 

generally assured rainfall zone of Manyad and Nirguna schemes in 

Jalgaon and Akola districts and in the scarcity zone of the 

Nazare scheme in Pune district is the uncertain supply of canal 

water, particularly when reqUired, from the distribution sys~ems 

of these schemes. In other words, the reasons for particularly 

low utilisation "of kh8rif potenti~l is rooted into the supply 

factors and not so much into the demand factors. Lack of demand 
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for kharif irrigation .f.rom the irrigators is very much relnted 

to the inadequate end uncertain supply of c~~al water in respect 

of these schemes. This is borne out by the quantity of live storage 

available in the reservoir at different dates during the year. 

17.2 In the case of Nirguna scheme in assured rainfall zone 

tha balance of "mter available in most of the years D.t the end of 

the irrigation year was enough only to maintain the dead storage 

of the r2servoir, hence the possibility of making water available 

for early kharif so,dng was remote. There seems to be a trade 

off between the us~ of water for hot-weather crops and early 

sown kharif crops. 

17.3 In respect of I'1anyo.d scheme in less assured rainfall zone 

the balance of water in the reservoir would be considerably higher 

(by around 3 ~3) even after meeting the full water requirement of 

rabi and hot-weather seasons (as per water planp~ng) t? provide 

water for early sown kharif crops in most of the years. This 

po~sibility may be explored with proper water planning. 

17.4 In the case of Nazare scheme in scarcity zone the 

availability of balance of water to resort to early kharif 

irrigation seems to be considerably less particularly after 

meeting the full \'Iate:r requirement of rllbi in addition t? 

meeting th9 water requirement of hot-weather se·ason crop. It 

may also be noted that in the C2.se of Nazare scheme demand 

factor is only m~rginally responsible for low kharif utilisation 

in as much as the irrigators in this zone attach importance to 

rabi cultivation, and under the present circumstances would leave 



kharif cultivation to the vagaries of monsoon. Also the prevalence 

of well irrigation marginally c om~ in the way of demanding canal 

water for kharif cultivation. 

17.5 In respect of Kalote-Mokashi scheme in very heavy rainfall 

zone of Raigad district the main reason for the absence of kharif 

irrigation is the availability of heavy and fairly well distri

buted rainfall in the command area of the scheme. The availability 

of storage in the reservoir at dif~erent points in time indicates 

that there is no supply constraint. Absence of any utilisation 

of canal water arises mainly out of demand factor owing to 

availability of rain water as born~ out by the rainfall data. 



Table S.A1: 189 
WEE~:LY TOTAL RAINFALL ~c NO OF RAINY DAYS t, IJARIATIOI-l 
FOR CENTRE:1.KALOTE MOKASHI-RAIGAD 
1ST LINE RAINFALL (IN MM) 2ND LINE NO OF RAINY DAYS 
_______________________________________________________________ MO _____ _ 

WEEK ENDING 
79- 8(' 80- 81 81- 82 82- 83 93- 84 84- 135 

--------------------_ .... _----------------------------------------.----.-_ .. 
RAINFALL 
DAYS 

2541.15 3067.75 3('67.27 2205.93 39<'2.21 3412.40: 
80 99 97 95 105 105: 

--------------------------------------------------------_ ... _----_ ... _----
1 7 MAY 

2 14 MAY 

3 21 MAY 

4 28 MAY 

5 4 JUN 

6 11 JUN 

7 18 JUN 

B 25 JUN 

9 2 JUL 

10 9 JUL 

11 16 JUL 

12 23 JUL 

13 30' JUL 

14 6 AUG 

15 13 AUG 

16 20 AUG 

17 27 AUG 

18 3 SEP 

19 10 SEP 

20 17 SEP 

21 24 SEP 

22 1 OCT 

23 8 OCT 

24 15 OCT 

25 22 OCT 

('.oe. 
() 

0.00 
c. 

0.00 
o 

o.oe. 
(. 

O. 0';' 
o 

o.oe. 
(. 

('.oe' 
o 

145.00 
7 

3('7.05 
7 

142.03 
7 

12.36 
7 

47.09 
7 

413.50 

450. Cl0 
6 

347.B9 
7 

43 .. 32 
3 

o.c.o 
o 

48.0C' 
3 

25.50 
2 

17('.75 
4 

179. ('0 
7 

127.75 

'3 .. ClO 
1 

5 .. 25 
1 

73.66 
1 

('. ('0 
(l 

O.OC' 
(. 

".0(' 
(. 

0.00 
(. 

25.75 

313.25 

34. (.(. 
6 

~~14.75 

4 
467.25 

7 
228.25 

7 
~4.00 

7 
82.50 

6 
226.25 

7 
647.50 

7 
111. C'O 

7 
59 .. 50 

189.75 
7 

99.25 
7 

46.00 
::; 

3(1.75 
2 

84.25 
3 

51.25 
3 

12.50 
1 

0.00 
(. 

". 00 
(. 

". oe. 
(. 

('. ('0 
(1 

0.00 
(I 

O. ('0 
(. 

O. (.(. 
o 

41.25 
1 

1B1.57 
4 

526.24 
7 

'315.13 
7 

119 .. 53 
7 

371.63 
7 

127.15 
7 

408.78 
7 

156.21 
6 

95.17 
7 

81.20 
6 

42.07 
4 

62.69 
3 

151.13 
7 

191.98 
6 

43.18 
6 

58.42 
1 

60.92 
2 

(1.00 
(I 

('.00 
o 

~1. 0(1 
(1 

0.00 
o 

('. 00 
(. 

0.00 
(1 

32.02 
1 

177.07 
6 

237 .. 49 
6 

15.78 
:2 

105.41 
::; 

16.87 
6 

69.85 
7 

166.12 
7 

'37.Cl3 
7 

2913.68 
7 

334.53 
7 

192.54 
7 

34.03 
4 

121.93 
6 

'3.04 
1 

135.B2 
4 

95.(16 
3 

0.(10 
o 

0.(10 
o 

53.32 
2 

". (,e, 

" o. o~, 
(1 

0.00 
(1 

0.00 
(. 

(1.00 
(. 

o. <.(. 
(. 

41.22 
'4 

335.28 
7 

llC'.48 
6 

59.69 
6 

199.85 
7 

476.03 
7 

24B.56 
7 

332.75 
7 

580.83 
7 

577.47 
7 

72.BO 
6 

179.69 
7 

90.75 
6 

78.74 
4 

139.06 
7 

207.59 

95.22 
4 

76.20 
3 

O. (1(l 

(. 

('.0(1: 
(I: 

t:'.l)O: 

O. (.lo: 

O. Cl0: 

0.00: 
(I: 

25.40: 
3: 

2B9.74: 
7: 

33.78: 
6: 

400."5: 
7: 

369.26: 
7: 

287.1(1, 
5: 

523.51: 
7: 

389 .. 29: 
7: 

120.85, 
7, 

201.99: 
7: 

97.87: ..,: 
83.06. 

7: 
79.99: 

7. 
70.06: 

7: 
285.75: 

6, 
5. "8: 

1 , 
120.14: 

5: 
25.4''): 

1 : 
0.00: 

(I: 

o.oe): 
(" 

(Continued) 



Table 5.A1: (continued) 
WEE~:LY TOTAL RAINFALL ~. NO OF F:AINY DAYS 8. VARIATION 
FOR CENTRE:1.KALOTE MOKASHI-RAIGAD 
1ST LINE RAINFALL (IN MM) 2ND LINE NO OF RAINY DAYS 

190 

---------------------------------------------------------------_._--------
WEEK ENDING 

79- 8(' 8('- 91 81- 82 

26 29 OCT 0.0(' ('.00 0.('0 
0 (I 0 

27 5 NOV ('.00 o. ('0 33.02 
(I 0 2 

28 12 NOV o. (.(. (1.(1(1 (1.00 
t) 0 CI 

ONLY FOR THE WEEKS REPORTING RAINFALL 
WEEK ENDING DATES AQJUSTED FOR LEAP YEAR 

82- 83 83- 84 84- 85 

3.81 ('. ('0 5.0B: 
1 (I 1 : 

22.86 o. (.(. o. C'(': 
2 C. 0: 

52. Cl7 (I. (1(1 CI. (1(,. 
4 t) 0: 



Table 5.A2: 

WEEKLY TOTAL RAINFALL 8. NO OF RAINY DAYS 8. VARIATION 
FOR CENTRE:l.KALOTE MOKASHI-RAIGAD 
1ST LINE RAINFALL <IN Mt1) 2ND LINE NO OF ·RAINY DAYS 

191 

-----------------------------------------------_ .... _------_._---
WEEK ENDING 

1 7 MAY 

2 14 MAY 

::; 21 MAY 

4 28 MAY 

5 4 JUN 

6 11 JUN 

7 18 JUN 

8 25 JUN 

9 2 JUL 

10 9 JUL 

11 16 JUL 

12 23 JUL 

13 30 JUL 

14 6 A!JG 

15 13 AUG 

16 20 AUG 

17 27 AUG 

19 3 SEP 

19 1(1 SEP 

20 17 SEP 

21 24 SEP 

22 1 OCT 

23 8 OCT 

24 15 OCT 

25 22 OCT 

XBAR 

(I. (10 

0.00 
(I. (1(1 

O. (1(1 

0.00 

0.00 
(I. (10 

0.00 
O. (1(1 

0.'00 
O. (1(1 
0.00 

9".21 
4.00 

2(17.98 
5.67 

304,.48 
b.OO 

203.13 
6 .. 50 

113.29 
6.50 

261.77 
6.83 

261. 81 
b.b7 

332.B2 
6.83 

282.77 
6.83 

201.31 
6.00 

103.23 

B(I.51 
5.'33 

69.49 
4.83 

120.(13 
4.(10 

122.53 
4.67 

107.50 
4.17 

32.42 
1 .. 33 
(1.0(1 

0.\:'0 
O. (10 
0.00 

S.D. 

O. (I() 
0.00 

(1.00 

0.00 
(1.0(1 

0.00 
(1.00 

0.(10 
Ct.O(I. 
0.00 
(1.00 

CI. "" 
1(12.60 

2.65 
1(12.96 

1.25 
185.20 

1.83 
111.28 

0.76 
1(11.67 

0.76 
7(10.64 

0.37 
1(16.45 

0.75 
204.51 

0.37 
155.66 

0.37 
194.2(1 

1.53 
b8.24 

2.5CI 
49. B(I 

1. "/(I 
3(1.92 

1. 77 
95.19 

2.08 
62.'9B, 

2.21 
54.84' 

1.21 
34.11 

1.25 
(I. (1(1 
0.00 
0.(10 
0.(10 

c.v. 

O. (10 

0.(10 

(I. (1(1 

(1.0(1 

CI. (I() 
(1.00 

(I. CIO 
0.00 
O. (10 
0.00 
(I. (1(1 

o. CI() 
1(15.54 
b6.14 
49.46 
22.01 
6(1.83 
30.43 
54.78 
11.75 
89.75 
11.75 
76.65 

5.45 
4(1.66 
11.18 
61.45 

5.45 
55 .. (15 

5.45 
96.47 
25 .. 46 
66.10 
45 .. 45 
61.87 
31 .. 87 
44.49 
36.b6 
79.31 
52.04 
51.32 
47.38 
51. (12 
29.12 

1 CIS. 21 
93.54 

(I. (10 

(1.00 
(I. ()() 

0.0(1 

M. D. 

(I. (1(1 

0.00 
". (1(1 
O. (1(1 

(1.00 

0.(10 

CI. (ICI 
0.(1(1 
(I. (1(1 

O. (1(1 

(I. (10 
O. (1(1 

90.79 
2.33 

87.B6 
1. 11 

160.9(1 
1.33 

1(10.75 
0.b7 

88.88 
0.67 

195.29 
(1.28 

93. (16 
'1 .. 56 

169.28 
0.28 

126.37 
0.28 

169.79 
1 .. 33 

58.61 
L83 

1.67 
24.76 

1.56 
82.52 

1.67 
51. 91 ' 

2. O~) 
44.'33 

1. 17 
29" 6'~1 

(1.89 
(I. (1(1 
o.oel 
".00 
O. CIO 



Table 5.Bf: 192 
"'EE~:LY TOTAL RAINFALL 8. NO OF RAINY DAYS t( VAF:IATION 
FOR C:ENTRE:9. ASOLA MENDHA TANK-CHANDRAPUR 
1ST LINE RAINFALL <IN MM) 2ND LINE NO OF R~lNY DAYS 
------------------------------------------------------------------------------
WEEK ENDING 

71:>- 77 77- 78 78- 79 79- 80 8(1- 81 81- 82 82- 83 
-----------------------------------------------------------------------------_. 

RAINFALL 11('5. (.0 107"3.1:>0 1478.4(' 941.40 1192.6(1 111:>8.9(' 951.80: 
I DAYS 57 66 70 SCI 73 61 5S~ 
: -----------------------------------_.----------------------------------------_ .. ' 

1 7 MAY O. ('0 0.00 0.00 (1.00 ~). (.0 10.40 0.00. 
0 (. 0 (I (I 2 (': 

2 14 MAY O. (10 0.00 0.0(' (I. (10 0.(10 O. (10 0.00: 
0 (I (I 0 (I 0 0: 

3 21 MAY 0.00 0.00 0.00 0.(10 0.00 O. (1(. 0.00. 
(. (I 0 0 (I (I 0: 

4 28 MAY 0.00 0.00 O. (.0 0.00 0.0(1 0.(10 (1.00. 
0 (I 0 (. 0 (. el; 

5 4 JUN 0.00 0.00 0.00 1. ('(1 8.00 ('. (.(. ('. (1(1: 
(I 0 (. 1 1 0 ,as 

6 11 JUN 11 • 0(. 0.00 O. O~) O. (10 21.80 O. (1(' O. ('0. 
1 (. (. 0 2 0 (,): 

7 18 JUN 18.00 4.40 93.20 3.00 62.20 16.('0 20.60: 
1 2 4 1 4 1 2. 

a 25 JUN 38.60 45.40 116.40 185.60 78.20 120.40 16.60. 
"3 4 5 5 5 5 2. 

9 2 JUL 23.90 94.00 62.00 113.00 77.00 112.60 39.60. 
3 7 3 4 6 6 2: 

10 9 JUL 99.50 120.20 147.80 49.60 93.00 137,,20 16.20. 
i 6 5 6 1 6 7 1: 

I 11 16 JUL 187.30 57.20 178.20 44.60 99.60 90.4e. 30 .. 40; 
6 5 5 5 5 6 4. 

i 12 23 JUL 205.40 29.80 114.20 29.40 6.20 33. (-0 71. 80. I 

t 13 

7 2 5 2 1 2 6: 
30 JUL 44.00 47.60 116.60 76,('0 106.80 190.20 90.00. 

5 5 3 2 6 5 5: 
114 6 AUG 164.50 126.00 34.80 115.20 180.80 107.40 58.60, 

4 7 :'5 4 7 5 4: 
I 15 13 AUG 7.20 71.40 19.oe. 119.00 61.40 131.60 74.00. 
I "3 3 "3 6 4 "3 5: 
I 16 20 AUG 41.00 1.60 152.0(1 8.('0 68.60 69. (.(. 112.00. I 

i 3 1 6 3 4 5 5. 
I 17 27 AUG 38.40 191.80 156.('0 0.00 126.00 43.20 9.80. 

"3 6 7 0 5 1 2: 
18 3 SEP 147.60 115.60 110.20 .16.(.(' 47.20 6.:20 28.80. 

5 .5 2 1 :.2 1 3. 
19 10 SEP 40.20 22.00 2.00 2.00 62.20 0.00 148.00. 

2 1 1 f :5 0 6: 
20 17 SEP 33.80 36.60 3.40 4.00 62.60 12.80 64.00. 

4 2 2 1 4 2 2: 
21 24 SEP 4.60 0.00 30.80 2.00 6.80 34. (1(1 6.80. 

1 0 4 1 1 4 1 I 
22 1 OCT O. ('0 ('.00 16.00 128.60 0.0(' 50.3(1 O. O~" 

0 C. 1 4 0 :5 O. 
23 8 OCT O. (1(. 17.60 0.00 O.OC' o. C.O 0.00 0.00. 

0 2 ,. ,. (I (I (I. 

24 15 OCT 0.00 0.00 0.00 O. ,.e. (I. ('(' ('.00 0.00. 
0 0 0 0 (. (' O. 

25 22 OCT 0.00 0.00 0.00 0.(10 0.00 0.0(1 123.2(1, 
0 0 (I 0 0 0 3. 

(Continued) 



Table 5.B1: (Continued) 
WEEKLV TOTAL RAINFALL ~. NO OF RAINV DAVS a. VARIATION 
FOR CENTRE: q. ASOLA MENDHA TANK-CHANDRAPUR , 
1ST LINE RAINFALL (IN MM) 2ND LINE NO OF RAINV DAVS 

193 

---------------------------------------------------------------------------_ . 
. ~JEEK ENDING 

30 26 NOV 

31 3 DEC 

34 24 DEC 

36 7 JAN 

37 14 JAN 

38 21 JAN 

~.9 28 JAN 

40 4 FEB 

41 11 FEB 

42 18 FEB 

43 25 FEB 

47 25 MAR 

49 8 APR 

51 22 APR 

52-29 APR 

53 30 APR 

76- 77 

o.oe. ,. 
o.e.o 

c. 
O.C'C' 

o 
C'.OC. 

o 
O. C'O, 

o 
O.C'O 

(. 

C'. C'C' 
(I 

O. e.c. 
o 

0.00 
o 

0.00 
o 

O. OC. 
c. 

e •• oo 
o 

C'.OO 
o 

C'. 00 
o 

0.00 
o 

O.c.(. 
o 

77- 78 

41.2(' 
3 

17. ,.e. 
1 

o.oe. 
o 

0.0(' 
o 

17.0e. 
2 

0.00 
o 

C'. (.(. 
o 

".e.o 
a 

().oo 
(I 

o. C.O 
o 

o.oe. 
o 

0.00 
o 

1.2C. 
1 

C'. (.0 
a 

Ib.C'O 
2 

0.00 
o 

78- 79 

o.oe. 
o 

c •• "C, 
o 

O.C.o 
o 

C'. (.0 
o 

0.00 
o 

1.40 
1 

29. se. 
1 

C'.bO 
1 

54.Q() 

1 
21.bO 

:2 
8.00 

1 
0.00 

o 
0.00 

o 
1<'.40 

1 
O.C'O 

o 
('. (.c· 

o 

79- 6C' 

('.00 
o 

1 b. 4C' 
2 

12.4(1 
1 

8. (.c. 
3 

o.e.o· 
~i 

('. e·o 
o 

o.c·o 
o 

C •• e.o 
o 

0.0(' 
o 

4. be. 
1 

0.00 
o 

c •• 00 
o 

('. c.o 
(I 

3.0C' 
1 

C'. 00 
o 

0.0(' 
o 

80- 81 

o. e.o 
CI 

C'. (.(. 
o 

o.c·o 
o 

o. C'O 
o 

10.60 
2 

o.oe. 
o 

C'. (.0 
o 

0.09 
o 

C'. c.(. 
CI 

( •• (10 
o 

O.OCI 
o 

7.60 
:2 

O.OCI 
o 

O.CIO 
o 

6.C'0 
1 

O. ('0 
, 0 

81- 82 

CI. e.~i 
o 

". (10 
(I 

O. (10 
o 

0.00 
o 

O. CIO 
(I 

(I. CIC. 
o 

(I. C.CI 
o 

4.20 
1 

(1.00 
CI 

CI. eici 
o 

0.0(1 
o 

O.OC' 
o 

(1.00 
o 

0.00 
o 

0.0(1 
(I 

0.00 
o 

82- 83 

('. C.(I: 
0: 

CI.(·OS 
0: 

O. "0: 
0, 

O. CIOS 
0: 

('.(1(1, 

0: 
0.00: 

0: 
(I. CICI, 

0: 
C'.OCI: 

0: 
25.40: 

1: 
o. (I(t: 

0.00: 
0: 

(I. (1(1: 

0: 
(I.OCl: 

0: 
o. (10: 

0: 
0.0(': 

0: 
16.0CI: 

1: 
----------------------------------------------------------------------------
ONLV FOR THE ~IEEKS REF'ORTING RAINFALL 
WEEK ENDING DATES ADJUSTED FOR LEAP VEAR 



Table 5.B2: 
WEEKLY TOTAL RAINFALL. ~ NO OF RAINY DAYS" VARIATION 
FOR CENTRE. 9. ASOLA MENDHA TANI<-CHANDRAF'UR 
1ST LINE RAINFALL (IN MM) 2ND LINE NO OF RAINY DAYS 

WEE~: ENDING 

1 7 MAY 

2 14 MAY 

3 21 MAY 

4 28 11AY 

5 4 JUN 

6 11 JUN 

7 18 JUN 

8 25 JUN 

9 2 JUL 

10 9 JUL 

11 16 JUL 

12 23 JUL 

13 ;:-.(. JUL 

14 6 AUG 

15 13 AUG 

16 20 AUG 

17 27 AUG 

18 3 SEP 

19 H' SEP 

20 17 SEP 

21 24 SEF' 

22 1 OCT 

23 e OCT 

24 HS OCT 

2S 22 OCT 

XBAR 

O. '.0 
0.00 
('.0(. 
0.00 
o. (.(. 
0.00 
('.0(' 
o.oQ 
O. (.c. 
O. (.c. 
O.OC' 
0.00 

31. ('6 
2.14 

85.89 
4.14 

74.59 
4.43 

94.79 
4.57 

98.24 
5.14 

69.97 
3.57 

95.89 
4.43 

112.47 
5.14 

69.09 
3.86 

64.60 
3 .. 86 

80.74 
3 .. 43-

67.37 
2.71 

39.49 
2.29 

31.C'3 
2.43 

12.14 
1. 71 

";" (.C' 
O. (.0 
O. (10 
0.00 
O.OCI 
cl.oel 
(I. CICI 
('.0" 

S.D. 

0.00 
0.00 
0.00 
O. (.0 
(I. ,.(. 

C,. C'O 
O.OC' 
C •• OO 
O. (.C. 
0.00 
O.('CI 
0.('0 

31.25 
1.25 

54.51 
1'.12 

32.19 
1. 76 

43.91 
2 .. 32 

58. ('1 
0.64 

64. ;:-,6 
2.19 

46.13 
1.29 

48.59 
1.25 

42.81 
1.12 

50.21 
1 .. 55 

70.51 
2.44 

51.92 
1.58 

49.23 
2.12 

23.75 
1. CI3 

13. (14 
1.48 
CI. (10 
0.00 
CI.OO 
o.oel 
O. CI~' 
O. clel 
O. Clel 
O. CI(I 

C.V. 

O. (1(1 
O. (.0 
O. CI(I 
".00 
CI.O(' 
(I. OC' 
(1.00 

0.0(' 
C'. ('CI 
0.00 
0.00 
0.00 

10('.62 
58 .. 12 
63.47 
27.15 
43.16 
39.77 
46.33 
50.78 
59.04 
12.42 
91.98 
61 .. 45 
48.11 
29.21 
43.2(1 
24.22 
61.96 
29.16 
77.73 
4C'.23 
87.32 
71.20 
77. ('7 
58.13 . 

124.68 
92.70 
76.55 
43.23 

HI?38 
96. foCI 

O. ()el 
O. (10 
CI. CIO 
O. CIO 
CI.CIO 
(1.00 
CI. CI() 
(1,00 

M.D. 

O. (.(1 
0.(10 
O. (," 
CI. (10 
CI. (10 
0.00 
('. (.0 
0.00 
C'. 0(1 
(I. (IC. 
0.0(1 
0.00 

26.65 
1. 06 

47.07 
0.99 

28.C'7 
1 .. 63 

35.87 
2.04 

48.68 
0.49 

~.1. 85 
2.08 

35.98 
1. 1 (. 

39.03 
1.06 

34.19 
('.98 

40.91 
1 .. 31 

b6.16 
2.20 

48.94 
1 .. 39 

37.70 
1.84 

. 2('.82 
C'.9C' 

11.58 
1.l1 
CI. (1(1 
(I. {1(1 

O.OC' 
O. CIO 
CI. CIO 
O. CIO 
CI. (1(1 
O. (lei 

194 



Table 5.B3: 195 
WEEKLY TOTAL RAINFALL t. NO OF RAINY DAYS $< VARIATION 
FOR CENTRE: 11.SAOLI-CHANDRAPUR 
1ST LINE RAINFALL ( IN ~IM) 2ND LINE NO OF RAII'lY DAYS 
-----------------------------------------------------------------------------
WEEK ENDING 

76- 77 77- 78 78- 79 79- 80 80- 81 81- 82 82- 83 
-----------------------------------------------------------------------------

RAINFALL 1259.2(' 1352.86 1531. 00 447.50 1724.5(' 722.29 695.75 
, DAYS 60 59 66 8 86 34 4l) 
,-------------------------------------------------------_ .. _-------------------

1 7 MAY ('.00 0.00 0.00 O. (.0 O. (,0 O. (.(. O. '.0 
0 (. (. (I (. (. 0 

2 14 MAY O. ('0 0.00 ('.00 ('.0(' 0.00 0.00 o. C.O 
(. 0 0 0 0 (. (' 

~ 21 MAY 0.00 0.00 0.00 0.00 0.00 0.00 0.00 
0 0 (. 0 (. 0 (. 

4 28 MAY 0.00 0.0(' 0.00 O. ('0 0.00 ('. C.O O.C.o 
0 0 ' (. 0 0 0 0 

5 4 JUN 0.00 0.00 14~20 0.00 7.40 0.00 0.00 
0 0 1 (' 1 (' 0 

6 11 JUN ~4.40 0.00 9.0<) 0.00 22.00 0.00 7.80 
'3 C. 1 (. 2 0 2 

7 18 JUN 10.40 42.20 82.~0 O.l)O 68.8() 0.0(' 2.30 
2 1 5 (. ~ 

'" 0 1 
8 25 JUN 48.30 18.60 122.50 247.00 59.60 0.00 110.90 

2 '3 6 '5 ~ (I '3 
9 2 JUL 74.40 80.20 7'5.0C' 192.'50 95.00 0.00 13.7(' 

4 6 '3 2 6 (I 2 
10 9 JUL 239.90 195.60 182.80 8.00 48.'50 8'3.3Cl 48.40 

7 6 7 1 2 4 4 
11 16 JUL 304.90 47.60 241.20 'o.OC' lC'3.00 76.40 115.70 

6 5 4 0 '5 4 4 
12 23 JUL 200.60 25.20 98.20 0.00 36.60 19'7.66 159.70 

7 2 '5 0 2 5 5 
13 ~o JUL 9.60 1'52.40 13B.8C' 0.00 12'3.80 204.74 87.16 

2 6 4 (. '3 7 4 
14 6 AUG 92.60 88.90 1'3.40 0.(10 182.60 14. ec. 58 .. 74 

5 6 2 0 6 1 6 
15 13 AUG 14.60 48.40 30.20 0.00 141.00 3.50 8.80 

'3 '5 '3 0 7 1 2 
16 20 AUG '38.40 0.00 172.60 0.00 130.70 ~3. (10 63 .. 50 

'3 0, 6 0 7 '3 5 
17 27 AUG 2('.00 488.30 236.00 0.0(' 49.6(' 0.00 15 .. (le, 

3 7 7 (. 7 (. 1 
18 ~ SEP 126.00 105.60 81.00 ,0.00 SB.7C' O. c.(. 4. CIS 

7 '5 4 0 7 0 1 
19 10 SEP 18.30 10.40 2.40 0.00 1~9.20 0.00 0.00 

3 1 1 ,. 7 (' C. 
20 17 SEP 26.80 34.4(' 0.00 0.00 2(15 .. 80 19.59 0.00 

'3 2 (, C· 6 2 C. 
21 24 SEP C'.OO 0.0(' 10.80 0.00 128.60 6.40 O. C.O 

0 0 '3 0 4 1 (. 

22 1 OCT C'.OO :S.O() 7.40 O. ('0 73.00 12.90 O.OCl 
0 1 2 (. '3 3 0 

2~ 8 OCT O.C'O 10.06 0.00 O. (,0 ('. ('0 70.00 ". "'. 0 3 0 0 0 '3 0 
24 15 OCT 0.00 0.00 4.20 0.00 0.00 ". (.(. 0.00 

C. C, 1 0 (. (. (I 

25 22 OCT 0.00 0.0(' 0.00 0.00 ('.00 ('.00 O. ,,,:0 
0 0 0 0 0 " (. 

(Continued) 



Table 5.B3: (Continued) 

WEE~:LV TOTAL RAINFALL & NO OF RAINV DAVS." VARIA-rION 
FOR CENTRE: 11.SAOLI-CHANDRAPUR 
1ST LINE RAINFALL (IN MMl 2ND LINE NO OF RAINY DAYS 

WEEK ENDING 
76- 77 77- 78 78- 79 79- 8(' 

27 5 NOV ~~. C.O ('. C'C' 9. C.C. 0.00 
0 0 1 ~~ 

O. c.e. 
0 

36 7 JAN 0.00 ('. C.O 0.00 0.00 1('.80 
0 0 0 0 1 

42 18 FEE< 0.('0 (.; 0" C'. (.(. O. (.(. 9. eel 
0 0 0 0 1 

44 4 MAR 0.00 0.00 0.00 ( •• (.0 ('.('0 
0 0 0 (I 0 

196 

61- 82 82- 63 

o. C.O C'.OO 
0 0 

('.00 C,. 00 
(. (I 

0.00 o. (.c. 
C, 0 

0.00 0.00 
(I 0 

----------------------------------------------------------------------------. 
ONLY FOR THE WEEKS REPORTING RAINFALL 
WEEK ENDING DATES ADJUSTED FOR LEAP VEAR 



Table 5.94: 197 
WEEKLY TOTAL RAINFALL ~. NO OF' RAINY DAYS 8. . VARIATION 
FOR CENTRE I 11.SAOLI-CHANDRAPUR 
1ST LINE RAINFALL ( IN N~1l 2ND LINE ,NO OF RAINY DAYS 
-------------------------------------_._-----------------------------_._--_. 
"'EE~: ENDING 

a~- 84 a4- 85 XBAR S.D. c.v. M. D. 
----------- .. ------------------------------------------------------------_. 

RAiNFALL 1378.1b 776.3b: 
DAYS 77 46: 

------------------------------------------------------------------------_. 
1 7 MAY 0.00 0.00. ~1. ('0 O' ('(' C'. oe. (".0" 

C. O. o. ,.,. ('. (.,. e'.oe. (I. (1(1 

2 14 MAY ('.OC' (l.00. o. ('(' ('. "(' ".oe. C'. 00 
C. C'I 0. ('(' C'. (.(. 0.00 ('.0(' 

3 21 ~IAY 0. ('0 0.001 0. (.0 O. ("(l 0. CIO 0.00 
(.' C. : e,. (.e. ('. (.(. ('.C'O 0. c.e. 

4 26 MAY 0.00 ~'. 0'" 0.0(1 ('. ,.~) o.oel el.oel 
0 (I: 0. (I" ('. (.(1 ('. (.0 0. ('0 

~ 4 JUN 5. CIS 0.001 ('.0(1 ".00 O. ('0 O.OC' 
:2 01 (I. (10 C'. (1(. ( •• 00 0.0(' 

6 11 JUN 9. cIa 11. 40: 10.41 10.78 1(13. bO 8.13 
3 11 1.33 1.15 86.&0 1. (.4 

7 18 JUN 76.20 18.401 33.40 32.~O 97.30 30.20 
2 11 1. a9 1.79 94.85 1.43 

e 2~ JUN 21.60 0.00, 69.83 75.37 le'7.92 bO.20 
:s O. 2.89 1. 91 b6.17 1.48 

9 2 JUL. 234.36 ~~.oo, cH.13 72.32 79.36 35.22 
e 31 3.78 2.35 62.11 1.99 

10 9 JUL. 39.80 53.4(1, 100.19 78.34 78.19 70.61 
3 41 4.22 1.99 47. CIS 1.63 

11 16 JUL. 46.60 18.30, 1(1~. 97 97.00 91.54 76.42 
4 21 3.78 1.69 44.61 1 • ~:s 

12 23 JUL. 97.4E1 93.20. 100.96 69.03 68.37 56.68 
4 51 3.89 2. (12 52.06 1.70 

13 3CI JUL. 93.80 42.46, 94.7~ b4.31 07.98 53.50 
6 21 3.78 2. 1:; 56.a8 1. SCI 

14 6 AUG b5. bel 2(14.001 80. ~17 68.22 a5.20 55. (17 

4 41 :! .• 78 2.15 5b.8a 1.95 
15 13 AUG 12::5.20 23.6CII 43.92 49.34 112.33 4('. 19 

:5 ::;1 ~.44 2.11 101.38 1.83 
16 20 AUG 180.16 124.40, 82.53 66.75 8C1.sa 61.72 

7 41 3.89 2.51 64.65 ~~. 12 
17 27 AUG 54.S0 :;.401 96.57 15~. (14 1 bel. 55 118. C.4 

2 11 3.11 2.98 92.72 2.69 
18 3 SEP 74.60 0.001 53.33 48.81 91.53 46.50 

4 O. 3.11 2.77 8S.93 2.54 
19 1(1 SEP 51.60 6.601 23.3~ 43.12 169.82 31.12 

6 21 2.22 2.48 .111 .8el 2. (17 

20 17 SE? 82.40 22.2(1, 43.47 62.29 143.30 44.73 
4 31 2.22 1.93 86.89 1.58 

21 24 SEP 67.S0 3.60.1 24.13 42.2:5 17:5.0b 32.92 
:$ 11 1 ., :!o3 1.49 111. ao 1 " :2'.3 

22 1 OCT 41.6CI 2(1.40, 17.131 23.25 130.56 18.13 
6 11 1.78 1. a7 leIS. 3'3 1. :33 

23 e OCT o.oel 3.2CIt CI. CI~~ 0.00 O. (10 CI. (IC. 
CI 11 ~~. (10 C'. ~10 e'.oe. ('. c·o 

24 15 OCT (I. CI(I 47.S(I, CI. CIO O.OCI C'. C'O (I. (1(. 
(I 41 (I. (1(1 c •• (.(. ".oe· c •• (.e. 

2::; 22 OCT cl.oel 2. elQI CI. (ICI CI.O() CI. C.O (I. 0" 
0 11 o. (ICI O. ('0 C'. (1(. ('. "~1 



Table 5.(;1: 198 

WEEKLY TOTAL I':AINFALL t. NO OF RAINY DAYS t. VARIATION 
FOR CENTRE:6.CHONDHI-AKOLA 
1ST LINE «AINFALL lIN ~lM) 2ND LINE NO OF RAINY DAYS 

~JEE'I: END I NG 

RAINFALL 
DAYS 

1 7 MAY 

2 14 MAY 

3 21 MAY 

4 28 MAY 

5 4 JUN 

6 11 JUN 

7 19 JUN 

9 25 JUN 

9 2 JUL 

10 9 JUL 

11 16 JUL 

12 23 JUL 

13 30 JUL, 

14 6 AUG 

15 13 AUG 

16 2(' AUG 

17 27 AUG 

19 3 SEP 

19 10 SEP 

20 17 SEP 

21 24 SEP 

22 1 OCT 

23 9 OCT 

24 15 OCT 

25 22 OCT 

77- 78 

442.50 
19 

0,('0 
(. 

0.00 
(. 

('.0(' 
C, 

0.00 
(. 

0.00 
o 

0.0(' 
o 

0.00 
C, 

0.00' 
(. 

0.00 
C, 

O.Ot) 
o 

0.00 
o 

O. ('0 
(. 

O. C'O 
o 

0.00 
(. 

0.0(' 
(. 

( .. (.(. 

o 
0.00 

o 
99.00 

6 
O. e.o 

o 
20.00 

1 
('. (.0 

(. 

O. (.0 
(. 

89.0(' 
2 

0.00 
o 

0.00 
(' 

79- 79 

761.('(' 
54 

O. (.0 
(. 

('.00 
C, 

O. ('0 
o 

0.00 
(. 

10.0<:> 
1 

O. (.0 
C, 

77. (.0 
4 

85. (.(. 
4 

7.00 
"3 

96.00 
5 

53.00 

40.00 
"3 

83.00 
7 

17.00 
2 

7. ('0 
'2 

5a.00 
"3 

00.00 
4 

12.00 
2 

0.0(' 
o 

0.00 
(I 

o. e.o 
(. 

(I, (10 
(. 

50.0(' 
1 

o. (.(. 

1'3 .. CI(l 

1 

79- 9(' 

756.00 
47 

4.0(' 
1 

('.00 
o 

~'. oe. 
C, 

o. (.(. 
(. 

0.00 
(. 

0.0(' 
o 

b.O(' 
1 

77.00 
5 

n.OO 
3 

25. (1(1 

2 
6.>9. ('0 

4 
0.00 

o 
54. (10 

4 
1 ;1"3. (.0 

7 
72. (.(. 

23.00 
'2 

0.00 
C, 

0.00 
(. 

O. (.0 
o 

1l~. 00 
4 

19.00 
2 

60. (.e. 
1 

() , (J() 

e. 
('. ('0 

C, 
:5. ()<, 

1 

80- 81 

991.0(' 
57 

C •• (.0 
(' 

O. C'O 
(. 

O. ('0 
(. 

('. 00 
o 

21. (.0 

57.00 
4 

80.00 
2 

14.00 
2 

4( •• (II) 

'2 
120.00 

3 
11.00 

2 
0.00 

(. 

41.0C' 
6 

114.00 
7 

::;:~. (1(' 

4 
163.0(' 

59.00 

'24.00 

7.00 
1 

12 .. t,.)() 

2 
4. (.e. 

1 
0.00 

(. 

0.00 
(. 

( .. (.(. 
(. 

('. (10 
(' 

91- 82 

982. C'O 
69 

0.00 
(. 

22.0(' 
2 

0.00 
o 

O. 0(' 
o 

14. ('0 
1 

O. (.e. 
o 

27.0(" 
2 

46. (.(1 

3 
31.00 

89. (.0 
7 

31" (10 
4 

9.00 
"3 

'lB. (.0 
"3 

94. "') 
2 

54. tiC. 
3 

41. (.0 
6 

a.Oti 
1 

7. C'O 
1 

9.00 
'2 

87. (.(. 
3 

61. 00 
6 

45. ,'e' 
4 

21 . ('0 
2 

(I. (,(1 
(. 

o. (.(. 
(I 

82- 83 83- 84 

7('6.4e. 14('6.('(' 
38 62 

0.('0 
o 

0.00 
(. 

('. (·e· 
o 

4. (.0 
1 

0.0(' 
(. 

0.00 
(. 

5.(1(1 

1 
72.(10 

2 
24.00 

1 
5 .. 4Cl 

2 
59.00 

205. (1(, 

4 
50. (.,. 

4 
10.00 

1 
5. ('0 

1 
1<.4. (.(. 

5 
44.00 

:2 
0.00 

(. 

13.00 
1 

78.00 
3 

10. ('0 

7. e.e. 
1 

0.00 
(. 

O. e)<) 
(. 

O. (.e. 
e. 

".00 
(. 

o.oe. 
(. 

(1.00 
o 

('. (10 
o 

53. ()O 
1 

0,00 
(. 

0.00 
(. 

19. (1(, 
1 

'H.OO 
5 

12.00 
1 

128.00 
5 

24. (10 
:2 

45.('0 
4 

121. 00 
5 

316.00 
b 

44 • (.~i 
4 

30.00 
1 

1 ',., • 0(1 

3 
20.00 

3 
39.0() 

5 

1 <:'0. ('0 
4 

65. ()(I 
4 

t). 00 
(I 

( Continued) 



Table 5.C1: (Continued) 199 

WEEKLY TOTAL RAINFALL & NO OF RAINY DAYS L VARIATION 
FOR CENTRE:6.CHONDHI-AKOLA 
1ST LINE RAINFALL (IN MM) 2ND LINE NO OF RAINY DAYS 
-------------------------------------------------------------------------_._----
WEEK ENDING 

"17-· 78 78- 79 "19- 8C' 8('- 81 81- 82 62- 8:!. 8;'>;- 84 
----- ----------- -------------------------------------------------------._------
26 29 OCT 

28 12 NOV 

29 19 NOV 

30 26 NOV 

31 3 DEC 

32 10 DEC 

33 17 OEC 

34 24 DEC 

35 31 DEC 

36 7 JAN 

37 14 JAN 

38 21 JAN 

39 28 JAN 

40 4 FEE< 

41 11 FEB 

43 25 FEB 

4S 11 MAR 

47 25 MAR 

50 15 APR 

52 29 APR 

('. (1(. 
o 

0.0(. 
o 

('. (10 
o 

76.5(1 
2 

27. (.(. 
1 

('.00 
o 

0,('0 
o 

('. (lC. 
o 

0.(.0 

o 
5. ('0 

1 
0.0(. 

o 
0.00 

o 
49. ('0 

2 
('.('0 

o 
49.00 

1 
0.00 

o 
10. (.0 

1 
('. (.(1 

o 
0.00 

o 
28.00 

2 

0.00 
(. 

16.0(' 
1 

0.('0 ,. 
('. ('(' 

o 
29.('(' 

2 
29. (.(. 

1 
('. (.0 

o 
0.00 

o 
0.00 

o 
O.C'O 

o 
('.('0 

o 
10.00 

1 
9. (.0 

1 
O. (.0 

o ". (.(. 

o 
('.oe. 

o 
('. ('0 

o 
(I. (1(' 

o 
(I. CI(' 

o 
O. CI(I 

(I 

('. (,(1 
(I 

O. ('0 

1. (.(. 
1 

5.00 
1 

5.0(' 
1 

('.00 

5.(1(1 

1 
4.0(' 

1 
(1.00 

o 
2. (,(I 

1 
0.('0 

o 
(1.00 

(I 

(I. (1(1 

(I 

(I.OCI 
(I 

(1.(10 
CI 

". (10 
o 

2. 0(1 
1 

O. (1(1 

o 
(1.0(1 

o 
(I. (ICI 

(I 

ONLY FOR THE ~jEEKS REPORTING RAINFALL 
WEEK ENDING DATES ADJUSTED FOR LEAF' YEAR 

(I. (," 

o 
O. '.(1 

(I 

(1.0(1 
o 

O. (1(1 
o 

". (1(1 
(I 

O. (1(1 
(I 

(1.0(1 
o 

(I. (1(1 

(I 

32.00 
2 

O.C'O 
o 

flo CIO 
1 

26.00 
1 

(I. CI(I 
o 

CI.O(I 
o 

(1.00 
(I 

16.00 
1 

O. (1(1 
(, 

4.0CI 
1 

0.00 
(I 

('.00 
o 

3. ('0 
1 

O. ('0 
o 

('. ('CI 
o 

0.00 
o 

(). C.O 
(I 

O. CIO 

24.0(1 
2 

O. ('0 " 
o 

O.ClO 
o 

0.00 
o 

65.00 
2 

(I. ('0 
o 

0.00 
o 

55. (,(I 
2 

0.00 
o 

O. (1(1 

(I 

CI. (.0 
(I 

91 • ('(I 

20.00 
1 

(I. (1(1 
o 

6. ('(I 
1 

5 .. 0(1 
1 

(I. (1<1 

o 
0.0(1 

(, 

CI.OO 

" ('. (,(I 

CI 
(1.0(1 

(. 

(1.00 
o 

0.0(1 
(I 

0.00 
o 

O. CI(. 
o 

('.00 
o 

('.00 

(I. ('CI 
o 

". (1(1 

o 
O. (1(1 

" ('.00 
(, 

('. (10 
(. 

('. (10 

" ('.00 
(. 

(I. ('(I 

o 
('.0(1 

(I 

(1.0(1 
(I 

('.0(' ,. 
0.00 

(,. (1(;' 

o 
0.(1(1 

o 
('. (leI 

o 
('. (.0 

o 
25.oel 

1 
1(1.0(' 

1 
('. (1(1 

o 
('. ('0 

o 
(I. C,O 

o 
15.00 

1 
~). ('0 

el 

('. (.(. 
(I 

('. (1(. 

o 
('. ('0 

(. 



Table 5. C2: 200 

WEE~:LY TOTAL RAINFALL ~ NO OF RAINY DAYS ~ •. VARIATION 
FOR CENTRE: 6. CHONDH I -A~:OLA 
1ST LINE RAINFALL <IN MM) 2ND LINE NO OF RAINY DAYS 
-----------------------------------------------_._-------------------------
WEEK ENDING 

84- 85 XE<AH S.D. C.V. M.D. 
----------------------------------------------------------------_ ... _--------

RAINFALL 
DAYS 

69(1. (10: 

3'5: 
-------------------------------_ ... _-----------_ .... _------------------------_. 

1 7 MAY 

2 14 MAY 

3 21 MAY 

4 28 MAY 

5 4 JUN 

6 11 JUN 

7 18 JUN 

8 25 JUN 

9 2 JUL 

10 9 JUL 

11 16 JUL 

12 23 JUL 

13 30 JUL 

14 6 AUG 

15 13 AUG 

16 20 AUG 

17 27 AUG 

18 3 SEP 

19 10 SEP 

20 17 SEP 

21 24 SEP 

22 1 OCT 

23 8 OCT 

24 15 OCT 

25 22 OCT 

el.OOl 
0: 

0.00: 
0: 

0.00:. 
0: 

(1.(1(1: 

~): 

0.0(" 

16.(1(1: 

2: 
62.00: 

2: 
el.oo: 

ell 
52.00: 

2: 
20.00: 

4: 
~8.0(l: 

1 : 
120.00: 

3: 
(1.00: 

0: 
65.00: 

3: 
7 .. ()o: 

2: 
25.00: 

4: 
'5.0CI: 

1 : 
o.oel: 

0, 
S .. OCt:: 

1 , 
29.00: 

3: 
36. (10: 

1 : 
22. (I~): 

2: 
38. (1(): 

1 : 
13(1. (10: 

3: 
O. (10: 

0.0(1 
(I. (ICI 
0.00 
o.oel 
0.00 
0.0(1 

0.00 
0.00 
0.00 
CI.O(I 
(1.00 
O. (1(1 

32.13 
1.5(1 

39.13 
2.13 

39.63 
2.38 

45.93 
3.(10 

51. 13 
3.38 

49.75 
1. BS 

37.63 
3.50 

69.25 
3.38 

62.00 
2.63 

57.25 
3.63 

25.75 
1.75 

38 .. 63 
1. B8 
6.75 
1.0(1 

47.50 
2.63 

24.13 
2. "(I 

30.00 
1.50 

32.B8 
1.25 
0.00 
CI. (1(1 
() .. (1(1 

(I. "(I 

O. (10 
O. (1(1 
0.00 
O. (1(1 

0.00 
0.0(1 
O. (10 
0.00 
(1.00 

0.00 
0.00 
(1.00 

32.99 
1.22 

33.1el 
1.69 

29 .. 14 
1.41 

44.53 
2.12 

37.03 
2.00 

69.72 
1.54 

26.15 
2.35 

50 .. 51 
2.5(1 

99.(19 
1. 73 

49.12 
1.80 

24.24 
1. 71 

59.25 
1.96 
6.7(1 

1 • CI';I 
38.3Cl 

1.49 
24.51 

1.94 
35.70 

1.58 
31.39 

1 .. 3C' 
0.00 
(I .. (1(. 

0.0() 
(I. (10 

(1,0(1 
O. (leI 
0.00 
O.ClO 
CI.OO 
(I. (1(1 
0.(10 
0.(10 
0.00 
O. (1(1 

0.00 
O.CI(I 

102.69 
81.65 
84.60 
79.58 
73.54 
59 .. 31 
96.96 
70.71 
72.43 
59.14 

14C' .. 1'3 
81.92 
69.50 
67. Cll 
72.94 
73.98 

159.B2 
b5.81 
85.79 
49.61 
94.14 
97.94 

153.4(' 
1C14.77 

99 .. 751 
lCICI. (1(1 

80.63 
5b.94 

HI 1. 61 
96.82 

118 •. 99 
105.41 

95 .. 5" 
103.92 

0; 0(1 
(I. (10 
O. (10 
O. CI() 

". (1(1 
0.00 
~). ()O 
O. (10 
O.CIO 
(I. (1(1 

O.(ICI 
(1.00 
0.00 
O. (leI 
0.00 
(I. (1(1 

30.6b 
1.00 

3(1.88 
1.41 

24.13 
1.13 

41.81 
1. 75 

27.84 
1.78 

56 .. '38 
1.41 

21.22 
1.88 

46.25 
2.22 

b6. clel 
1.38 

38 .. 31 
1.47 

22.50 
1.44 

47.19 
1.63 

. 5. se. 
0.75 

34.38 
1.22 

21.91 
1.50 

3().25 
1. 38 

27.63 
1. (16 

0.(10 
(I. (ICI 
(I. ClO 
(1.00 



Table 5.C3: 201 
WEEKLY TOTAL RAINFALL I. NO OF RAINY DAYS ~. VARIATION 
FOR CENTRE. 7. TULJ APUR-A~:OLA 
1ST LINE RAINFALL (IN MMI 2ND LINE NO OF RAINY DAYS 

WEE~: END I NG 

RAINFALL 
DAYS 

1 7 MAY 

2 14 MAY 

3 21 MAY 

4 28 MAY 

5 4 JUN 

6 11 JUN 

7 18 JUN 

8 25 JUN 

9 2 JUL 

1"0 9 JUL 

11 16 JUL 

12 23 JUL 

13 30 JUL.:. 

14 6 AUG 

15 13 AUG 

16 20 AUG 

17'27 AUG 

18 3 BEl" 

19 leI BEl" 

20 17 BEl" 

21 24 SEP 

22 1 OCT 

23 8 OCT 

24 15 (lCT 

25 22 OCT 

80- 81 81- 82 

943. CICI 12(18.00 
37 48 

o.oel 
o 

CI.OO 
o 

0.00 
o 

0.00 
CI 

O.~)O 

o 
0.00 

CI 
cI.oel 

o 
7.00 

1 
101.00 

2 
81.00 

4 
11.00 

1 
0.00 

o 
65.00 

3 
189.00 

7 
95.00 

4 
121.00 

201.00 
5 

33.00 
2 

5.00 
1 

10.00 
1 

0.00 
CI 

24. CIO 
1 

0.00 
o 

o. elo 
o 

0.00 
CI 

o.oel 
o 

0.00 
(I 

0.00 
o 

0.00 
CI 

O.CIO 
o 

O. (10 
(I 

0.00 
CI 

126.00 
4 

49.CIO 
3 

105.00 
5 

67.00 
5 

8.00 
1 

38.00 
3 

190.00 

lC12.00 
2 

101. 00 
5 

10.00 
1 

37.00 
1 

L 3. (10 
1 

101.00 
2 

56.0CI 

103.00 
4 

0.00 
o 

O.OCI 
o 

O. CIO 
o 

82- 83 83- 84 

827. (10 14 3CI. CICI 
39 56 

0.0(1 
(I 

CI.OO 
o 

O. CI(I 
o 

0.00 
o 

0.00 
o 

0.00 
o 

15.00 
1 

67.00 
4 

20.00 
1 

14.00 
1 

141.00 
5 

192.00 
4 

71.00 
4 

15.00 
2 

0.00 
o 

71.00 
7 

52.00 
2 

O.OCI 
o 

20.0CI 
1 

74.0el 
2 

17.00 
1 

19. clel 
1 

CI.OO 
(I 

0.00 
CI 

15.0el 
1 

o. (leI 
el 

(1.0(1 
CI 

O. CIO 
CI 

O. ~10 
o 

0.00 
(I 

0.00 
(I 

0.00 
CI 

16. CIO 
1 

71.00 
4 

0.00 

275. CIO 
4 

59.00 
3 

54.00 
4 

64.0(1 
5 

311.00 
6 

20.00 
3 

12. CIO 
1 

S3. (10 
6 

13. (1CI 

2 
62.00 

S 
67. (1(' 

:2 
237. (I~) 

6 
116.CIC' 

4 
0.00 

(. 

C'. 0(1 
CI 

84- 85 

665. ('CI: 
35: 

O. (1(" 
(I: 

(I.oe,: 
C" 

0 .. (10: 
O. 

O. C'O. 
c .. 

0.00. 

6. (10. 

94.00. 
4. 

6.0(1. 
1 • 

15.00: 
2: 

134.0(1. 
4. 

44.00. 

36.00: 
1; 

0.00. 
el: 

106. "(" 
5: 

30.00: 
3: 

43.00. 
4. 

25. (10, 
1. 

O.~)CII 

O. 
O. elcl: 

(I' 
iLOO. 

I. 
25.0CI. 

I. 
2.0(1, 

11 
27.001 

11 
61. 0(1; 

3, 
CI. (ICI, 

(I: 

(Continued) 



Table 5. CJ: (Continued) 202 

WEE~:LY TOTAL RAINFALL" NO OF RAINY DAYS t. VARIA"rION 
FOR CENTRE,7.TULJAPUR-AKOLA 
1ST LINE RAINFALL (IN ~lM) 2ND LINE NO OF RAINY DAYS 
-------------------------------------_._--------------------------_._------_ .. 
WEEK ENDING 

8('- 81 81- 82 82- 83 83- 84 84- 8S 
--------------------------------------------------------------------------_. 
26 29 OCT 0.0(. 0.00 17. (.(. O. (.(. ('.00: 

0 (I 1 (' 0: 
28 12 NOV ('.00 ( .. (.(. 7.0(' O. (.0 0.0(': 

~) 0 1 0 0: 
40 4 FEB O. (.0 H'2.0(' O. (.() ('.0(' ('.0(': 

0 :;; ~) (I (I: 

-------------------------------------------------------------------------_. 
ONLY FOR THE WEEKS REPORTING RAINFALL 
WEEK ENDING DATES AD~USTED FOR LEAP YEAR 



Table 5.c4: 203 

WEEI'.LY TOTAL RAINFALL t< NO OF RAINY DAYS ~< VARIATION 
FOR CENTRE, 7. TULJAPUR-A~:OLA 
1ST LINE RAINFALL (IN MMI 2ND LINE NO OF RAII~Y DAYS 
-----_ ... _-_ ..... -------------------------------------------... ---
WEEK ENDING 

XBAR S.D. C.V. M.D. 
----------------------------------------------------------

1 7 MAY 

2 14 MAY 

3 21 MAY 

4 28 MAY 

5 4 JUN 

6 11 JUN 

7 18 JUN 

8 25 JUN 

9 2 JUL 

10 9 JUL 

11 16 JUL 

12 23 JUL 

13 30 JUL 

14 6 AUG 

15 13 AUG 

16 20 AUG 

17 27 AUG 

18 3 SEP 

19 10 SEP 

20 17 SEP 

21 24 SEP 

22 1 OCT 

23 8 OCT 

24 15 OCT 

25 22 OCT 

0.00 
0.('0 
('. (.(. 

('. ('0 
O. ('0 
D.OO 
\:'. C'C. 
0.00' 
('.00 
0.00 
O. (.(. 
0.00 
O. (.,. 
0.00 

44.40 
2.20 

51.20 
2.40 
0.('(' 
0.00 

1(17.60 
3.40 
O. ('0 
0.00 
0.('0 
0.00 

112.8(' 
4.40 
0.00 
O.C.O 

71.20 
4.6C' 

bC'.OO 
2.(10 
O. ,.(. 
0.00 
O. C'C. 
0.00 

51.60 
2.20 
C'. (.0 
0.00 

77.C'0 
2.60 
0.00 
0.00 
O.C'O 
0.00 
O. (.c. 
O. c.o 

C'. ('0 
0.0(' 
O.OC' 
0.00 
('.00 
('.00 
('.OC' 
".00 
0.('(' 
('.00 
('.('0 
0.00 
0.('0 
0.00 

46.56 
1.47 

32.13 
1.02 
0.00 
0.00 

93.98 
1.62 
C'. 0(' 
0.00 
0.0(' 
O.C.O 

68.93 
1. 74 
O.C'O 
O.OCl 

36.84 
1.33 

72.07 
1.55 
('. c.(. 
0.00 
0.00 
O. C.C. 

35.86 
1.47 
O. ('0 
0.00 

87.26 
2. ('6 
O. (.C' 
0.00 
('.00 
0.00 
0.00 
0.00 

('. C.(. 
0.0(' 
O.OCl 
O. (.(. 
O.OC' 
O.ClO 
C'. C.o 
0.00 
O.OC' 
0.00 
C'. C.(. 
O.OCl 
O. (.(. 
0.0(' 

104.91 
66.80 
62.75 
42.49 
0.00 
0.00 

87.34 
47.79 

O. ('0 
0.00 
0.00 
0.00 

61.11 
~9.63 

('.0(' 
0.0(' 

51.74 
2'7. b4 

12('.12 
77.46 
('. C.(. 
O. CIC. 
C'.OO 
0.00 

69.49 
66.80 
('. C.(' 
0.00 

113.33 
79.20 

C'. 0(' 
0.00 
(I. (II.) 

('. 00 
O. (.,. 
O. (.0 

0.00 
0.00 
O. (.(. 
0.00 
('. ('0 
0.00 
O. (.(. 
0.00 
C'. (.(. 
0.00 
0.00 
O. C'O 
('. (.C. 
0.00 

41.68 
1.44 

27.84 
0.88 
('. (.(. 

0.00 
80.32 

1.52 
0.('(' 
('.00 
C'. (.(. 
0.00 

61.36 
1 .. 52 
0.0(1 
O. (.0 

31.84 
1. 04 

56.4(' 
1.20 ". (.(. 

0.00 
('.00 
('.00 

32.88 
1. 12 
O. (.0 
('.00 

74.4(' 
1 .. 92 
(I. (1(' 
O. (.(. 
0.0(1 
0.(10 
t.). '.0 
O. ('0 



, Table 5. C~: 204 
WEEKLY TOTAL RAINFALL I. NO OF RAINY DAYS I< VARIATION 
FOR CENTRE:8.MALEGAON-AKOLA 
1ST LINE RAINFALL <IN MM) 2ND LINE NO OF RAINY DAYS 
-----------------------------------------------------------------------------
WEEK ENDING 

76- 77 77- 78 78- 79 79- 80 80- 81 81- 82 82- 83 
---------------------------,--------------------------------------------------

RAINFALL 1147.80 1232.8C. 937.20 803. (.(. 788.98 840.82 718.40 
DAYS 58 81 66 48 57 73 56 

-----------------------------------------------------... _----------------------
1 7 MAY 0.0(' 0.00 O. C'O O.OC' 0.00 6.0C' O. C'" 

0 0 0 CI 0 1 C. 
:2 14 MAY O.CIO 6.40 CI.OO 13.80 O.OCI 5.40 CI.O(I 

0 1 0 1 0 1 0 
3 21 MAY 0.00 0.00 O.OCI 2.00 O. CIO 0.00 0.60 

O. (I " 1 0 0 1 
4 28 MAY 0.00 11.60 0.00 CI.OO CI. CIO ". OCI 0.00 

0 3 0 C. 0 0 0 
5 4 JUN 0.00 CI.OCI 0.00 0.00 21.00 2.0CI O. O~) 

0 0 CI (. 2 1 0 
6 11 JUN 14.40 CI.OO 13.80 O. ~)O 35.00 4.2CI 0.2CI 

4 0 2 0 3. 1 1 
7 18 JUN 0.40 62.40 98. (.CI 12.80 38.20 10.40 13.40 

1 1 4 1 2 1 2 
8 25 JUN 146.00 90.40 58.60 107.20 18.40 32.0(» 82.00 

4 7 4 '" 2 2 6 
9 2 JUL 16.60 lC17.60 10.00 52.00 48.2C. 79.42 0.00 

3 6 3 1 5 7 CI 
10 9 JUL 116.80 51.60 18C'.8CI 46.80 41.40 71.8CI 36.00 

:5 6 :5 1 4 6 '3 
11 16 JUL 90.40 19.20 89.40 57.80 12.00 27.20 105.40 

6 2 7 4 3 4 4 
12 23 JUL 133.60 38.20 58.40 0.00 O.OCI 3.20 170.20 

4 4 '3 (I 0 2 :5 
13 30 JUL. 7.40 84.80 65.20 117.60 71.60 31 .. 80 27.40 

2 :5 4 5 7 '3 7 
14 6 AUG 37.80 14.00 55.40 127.00 133.00 87.20 16.60 

4 4 4 6 :5 :2 2 
15" 13 AUG 7.20 153.60 27.80 52.20 19.20 56.60 17.40 

1 5 5 4 3 3 4 
16 20 AUG 88.60 0.00 52.80 46.60 122.58 30.20 80.40 

4 0 2 3 4 4 6 
17 27 AUG 71.80 117.80 46.80 0.00 109.20 6.80 45.00 

2 :5 4 0 :5 2 4 
18 3 SEP 251.00 93.20 14.40 0.60 20.00 0.00 0.00 

7 7 ;S 1 3 CI CI 
19 10 SEP 47.20 2.60 0.00 C',OO 4.20 62.6CI '3.60 

:5 1 CI 0 1 4 1 
20 17 SEP 0.40 47.00 CI.OO 49.60 12.80 37.40 63.00 

1 2 CI '3 2 4 3 
21 24 SEP 4.20 O.C'O O. C1CI 46.90 47.40 112.8CI 20.00 

1 0 0 4 :2 6 '3 
22 1 OCT 0.00 12.40 0.00 48.60 1. 6(1 47.6CI HI.40 

CI 2 " 2 1 '3 :2 
23 8 OCT 0.00 114.20 41.8CI CI.O(I O. CIO e. (lCI O.CIO 

(I 2 3 (I CI :2 CI 
24 15 OCT 0.00 0.00 0.00 0.00 0.0(1 (I.CIO (1.00 

CI 0 0 0 0 0 (I 
25 22 OCT 0.00 0.00 21.40 0.00 0.00 0.00 0.00 

(I 0 1 0 CI CI CI 

(Continued) 



Table 5.C5: (Continued) 205 

~IEE~~LY TOTAL RAINFALL & NO OF RAINY DAYS " VARIATION 
FOR CENTRE: B. MALEGAON-A~:OLA 
1ST LINE RAINFALL <IN M~11 2ND LINE NO OF RAINY DAYS 

WEEK ENDING 

26 29 OCT 

27 5 NOV 

28 12 NOV 

29 19 NOV 

30 26 NOV 

31 3 DEC 

32 10 DEC 

34 24 DEC 

35 31 DEC 

36 7 JAN 

37 14 JAN 

3B 21 JAN 

39 28 JAN 

40 4 FEB 

41 11 FEB 

42 18 FEB 

43 25 FEB 

44 4 MAR 

45 11 MAR 

46 18 MAR 

47 25 MAR 

49 8 APR 

5(' 15 APR 

52 29 APR 

76- 77 

O. ('(' 
o 

('. (.(. 

o 
16.4(' 

1· 
0.('(' 

o 
93.40 

1 
('. (.(. 

o 
( •• ('0 

o 
0.('(' 

(I 

('. (.0 
(I 

0.00 
o 

0.0(' 
o 

('.00 
o 

O. (.0 
o 

0.00 
o 

0.00 
o 

O. (.0 
o 

0.00 
o 

4.20 
2 

0.00 
o 

O. (.(. 

('. ('(' 
o 

('.('0 
o 

0.00 
(. 

O. (.(. 
o 

77- 7B 

(I. ('(' 

o 
(I. (.(. 

(I 

('. (.0 
(. 

('.00 
o 

77. BC. 
2 

12.80 
2 

('. (.0 
o 

~). 00 
o 

0.00 
o 

('. (.(. 

o 
1('.6C' 

1 
C'. C.O 

o 
6.00 

1 
1('.0(' 

1 
5.2(' 

2 
O. ('0 

o 
6.BO 

2 
('.0(' 

o 
1('.2(' 

:2 
12. B(' 

1 
('. (.(. 

o 
3.2(J 

1 
2.20 

1 
48.2(' 

2 

78- 79 

('.00 
(. 

O. (.c. 
o 

3.00 
1 

1.6C' 
1 

o. (.(. 
o 

58.2Q 
2 

4. B(' 
1 

('. C'C' 
o 

('. (.~) 
o 

0.('0 
o 

0.00 
o 

B.C'(' 
2 

5.40 
2 

0.0(' 
o 

4.6(' 
1 

11. (.(. 
1 

0.00 
o 

6. (.(. 
1 

('. (.(. 
(I 

('. (.(. 
(I 

(1.0(' 
(I 

('. c.(. 
(I 

('. (.(. 

o 
('. (.(. 

(. 

79- 80 

0.00 
o 

C'. (.(. 
o 

O. ('0 
~) 

(1.4(. 

1 
O. (.(. 

(I 

17. (.0 

('. (.(. 

(I 

0.('(' 
(. 

('. (.(. 
c. 

0.80 
1 

('.('0 
o 

0.0(' 
o 

O. C'C' 
o 

O. C.o 
(. 

('. (·c. 
(. 

C'. (.(. 
o 

('. (.0 
o 

('. (.(. 

(' 
('.0(' 

o 
(I. (1(1 

o 
( •• ('0 

o 
('.00 

o 
3.40 

1 
0.0(' 

(I 

80- 81 

('.00 
(. 

O. ('0 
(' 

('.00 
c. 

O. C'O 
o 

('. (.(. 

C. 
O. (.0 

O. (.(. 
o 

0.0(' 
o 

('. ('0 
o 

0.00 
o 

1. ('0 
1 

22. ('0 
1 

C'. (.(. 
o 

0.00 
(. 

O. C'O 
o 

O. ('0 
o 

('. (." 
o 

('. (.0 
o 

O. ('0 
o 

1('.20 
1 

(J. C'(, 
o 

('. ('0 
o 

O. ()(. 
o 

('. ('0 
(' 

81- 82 

11. 8C' 
1 

C'. 4(. 
1 

('. ('C. 
l) 

0.0(' 
o 

0.00 
o 

O.OC' 
o 

21.8(' 

c. 
21.4(1 

'3 
0.0(' 

(I 

0.0(' 
o 

56.00 
'3 

C'. (.(. 
o 

('.(.0 
(. 

0.00 
(' 

O. ('0 
(. 

('. ('(' 

C· 
O. C.o 

o 
0.20 

1 
('.00 

o 
O. ('0 

o 
(). c.(. 

(I 

82- 83 

('. ('0 
(. 

".0(' 
o 

14.80 
1 

0, ('(' 
o ". (.(. 
o 

C'. (.(. 
o 

O. (.(. 
o 

('.0(' 
(. 

('.0(' 
(I 

0.('0 
(. 

('. ('0 
o 

('. (.(. 

o 
12.('(' 

1 
0.('(' 

o 
0.00 

('. (.(. 

(' 
('. (.(. 

o 
('. ('(' 

(. 

(I. (1(1 

" ('. ('0 

('. (.(. 

o 
C'. (00 

(0 
C'. c.(. 

o 
('. c.(. 

(I 

-----------------------------_._--------------------------------------------
ONLY FOR THE WEEKS REPORTING RAINFALL 
WEEK ENDING OATES ADJUSTED FOR LEAP YEAR 



Table 5 .c6: 206 

WEEKL.Y TOTAL. RAINFALL. S. NO OF RAINY DAYS .. VARIATION 
FOR CENTRE,a.MALEGAON-AKOL.A 
1ST L.INE RAINFAL.L <IN MM) 2ND LINE NO OF RAINY DAYS 
-------------------------------------------------------------------~------, 
WEEK ENDING 

83- 84 84- 85 XBAR S.D. e.v. M.D. 
---------------------------------------------------------------.-----------

RAINFALL 1506.20 519.4(" 
DAYS 78 501 

-------------------------------------------------------------_ ... _---_ ..... _---
1 7 MAY (1.00 0.00. O. (10 O. (ICI 0.00 0.00 

0 (I: O. clel O. CI(I CI.OO CI. CICI 
2 14 MAY 0.00 0.00, 0.00 O. CIO CI.CIO O. CIO 

0 O. 0.00 O.CIO O.CICI CI.OO 
"3 21 MAY O.OCI 0.0(': 0.00 O. CIO 0.00 0.00 

(I 01 0.00 O.CIO O.OCI (1.00 
4 28 MAY 0.00 0.00, 0.00 0.00 CI.OO O. ~'O 

0 0, O. CIO O. ClCl ('.oe, O.OCI 
5 4 JUN O.CIO 0.001 0.00 0.00 0.00 ~'. ')0 

(, (I: O.OCI O. (10 CI.OCI CI. CIO 
6 11 JUN 0.0(1 11.201 8.76 10.93 124.88 e.75 

0 3: 1.56 1.42 91.47 1.28 
7 18 JUN 2.00 lCI2.8(1. 37.82 38.16 1(10.89 33.36 

1 6: 2.11 1.66 78.77 1.29 
8 2S JUN 32.20 O.~O, 63.(12 44.46 70.35 38.51:1 

1 1 : 3.67 2.16 59.92 1.93 
9 2 JUL 66.00 12.80: 43.62 34.45 78.97 ~O.O2 

6 2: 3.67 2.31 62.98 2. CI7 
10 9 JUL. 15.20 22.40: 64.76 49.82 76.94 38.92 

1 2. 3.67 1.89 51.43 1.70 
11 16 JUL 120 .• 60 30.001 61.3'3 38.67 63. (14 35.66 

5 21 4.11 1.59 38.79 1.26 
12 23 JUL 30.00 10.80. 49.38 58.47 118.42 47.57 

4 2, 2.67 1.7CI 63.74 1.4e 
13 30 JUt: 95.20 5.2(1,: 56.24 37.76 67.14 34.04 

6 1. 4.44 2.(11 45.14 1.73 
14 6 AUG 98.00 84.20: 72.59 41. 74 ~7.51 37. CIO 

6 3: 4. (10 1. 41 35.36 1.11 
15 13 AUG 393.80 O.bO: 80.93 118.B6 146.86 85.67 

7 21 3.78 1.69 44.61 1.36 
16 21) AUG 83.00 16.60: 57.86 36.68 63.74 :'U.80 

5 3:. 3.44 l.b4 47.63 1.28 
17 27 AUG 7.80 6.40: 45.73 42.81 93.61 3c.l~ 

2 2: 2.89 1.59 55.2(1 1.43 
18 3 SEP 87.40 3.20: 52.2(1 78.47 150.33 61. 11 

::; 4: 3.3'.3 2.54 76.16 2.15 
19 10 SEP 18.80 2.60: 1:5.73 21.9(1 139.19 18.09 

4 1 , 1.89 1. 79 94.85 1.63 
20 17 SEP 95.20 10.80: 35.13 30.'32 86.29 25.90 

5 2: 2.44 1.42 5S.21 1. 16 
21 24 SEP 97.40 17.401 38.44 39 .. 53 102 .. 83 33.47 

::; 1 , 2.44 2. (16 84.31 1.83 
22 1 OCT 115.00 27.80: 29.27 35.25 120.43 27 .. 42 

5 3: 2. "0 1.49 74.54 1.11 
23 8 OCT 58.40 7.40. 25.~3 37.19 145.67 3(1.62 

::; 2: 1.56 1.64 1<15.46 1.38 
24 15 OCT O. (10 99.00: ". elCl o.ot) 0.00 el.oo 

el 3: CI. (10 0.00 0.00 (1.(10 
25 22 OCT 0.0t) 0 .. 80: . e,. (lei O. clel O. CIt) 0.00 

" 1. O.(le, 0.00 CI. clel 0.00 



Table 5. D1 : 207 

WEEKLY TOTAL RAINFALL l. NO OF RAINY DAYS ~. ,VARIATION 
FOR CENTRE:4.TALODE-JALGAON' 
1ST LINE RAINFALL ( IN MMI 2ND LINE NO OF RAINY DAYS 
-----------------------------------------------------------------------------

, WEEK ENDING 
78- 79 79- 8(' 80- 81 81- 82 82- 83 83- 84 84- 85 

--------------------------------------------------------------------_._-------
RAINFALL 465.60 663.9(' 667. (.(. 364.oe. 385.20 375. (,(I 675.00: 
DAYS 43 44 43 4(1 "35 23- 34: 

, -----------------------------------------------------------------------------
1 7 MAY o.c.(. (1.(1(1 o.c.o 0.00 ". e.e. 0.00 0.00: 

0 (I 0 0 0 0 c': 
2 14 MAY 0.00 0.00 0.00 10.00 0.00 0.00 ".00: 

(. 0 ,. 2 0 c· (.: 

3 21 MAY (1.(10 e •• (1(1 (1.00 0.(1(1 0.00 O. ('0 O. "0: 
(, 0 C, 0 0 (, (.: 

4 28 MAY 0.00 0.00 0.00 ".00 O. ('0 ('.00 O. ('0: 
0 C, (. e, (, 0 (': 

5 4 JUN 7.00 ~). (,(, 16.00 O. ('0 O. (Ie' (1.0" e •• oo. 
1 0 1 (. 0 0 (' : 

6 11 JUN 2.40 8.5(' 62.40 ('. (,(I O. (.0 ('.0(' ('.00: 
1 1 5 0 o· 0 (I: 

7 18 JUN 51.80 3.00 19.40 0.00 29.00 14.00 7.00. 
4 1 3 0 1 2 1. 

9 25 JUN 19.2(' 48.00 6.20 0.00 143.00 4.60 O. C'O: 
2 .3 1 (. 5 2 O. 

9 2 JUL 4.00 34.00 2.00 23.00 ('.00 6.40 23. b(l: 
1 1 1 3 0 1 2. 

10 9 JUL 54.2(' 34.00 5.00 36.oe. 6.00 0.00 91.00, 
:5 4 1 4 1 (, 5: 

11 16 JUL 29.0(' 42.00 0.00 7.60 32.20 220.00 57.()O: 
3 1 0 3 ::; 7 4. 

12 23 JUL 23.00 1.40 0.00 15.80 1.00 51.0(' 16.00: 
1 1 0 3 1 3 1: 

13 30 JUL· 0.00 1(.4.00 2.00 11.60 6.80 16.00 O. "0: 
0 5 1 2 2 2 (I: 

14 6 AUG 2.40 59.00 39.00 39.00 0.00 12.2(. 51.00, 
1 6 ::; :2 0 3 1 : 

15 13 AUG ('.00 69.00 10.00 40.00 1.20 50.90 36.00 •. 
0 2 4 3 2 3 4: 

16 20 AUG 13.00 0.('0 279.00 39.00 9.60 0.00 26.4(', 
2 0 6 3 3 (, 3: 

17 27 AUG 50.00 2.('0 16.60 0.00 4.40 ('.0(' 9.00: 
2 1 3 (. 2 (. 1& 

18 3 SEP 66.00 45.00 44. C'O 4.00 54.00 0.00 0.0('1 
4 3 2 1 3 0 0: 

19 10 SEP 46.00 0.00 61.00 17.0(' 31. ('0 0.00 10. (,0, 
3 0 :2 2 2 0 : 

20 17 SEP 0.00 67. C.O 20.6(' 58. (.(. 1~. 0(' 0.00 127. '\ 
0 4 1 5 2 (. 2: 

21 24 SEP 0.00 74.60 IB.8(' 39 .. .1'\ 22. CIO ". (.(1 20. ~)Ol 
0 '" 2 3 2 (' 11 

22 1 OCT 4. "l 21.4(1 o.oe, 15.00 5.00 0.0(' 23.001 
1 3 0 2 1 (. 4: 

23 8 OCT 17.20 ".00 O. (.0 5.00 ('.00 (1.00 11l • 00 I 
1 (. (. 1 0 0 2: 

24 15 OCT 0.0(' 10.('0 ('. (.0 CI.O(' 0.00 ('. (.(1 67. ')CI: 
0 1 0 0 0 0 2: 

25 22 OCT 0.00 42.0(' 0.0(' 0.00 O. ('0 0.00 0.00: 
0 1 0 0 0 (I 01 

(Cont1nuea) 



Table 5. D1: (Continued) 208 

WEEKLY TOTAL RAINFALL ~. NO OF RAINY DAYS a. VARIATION 
FOR CENTRE,4.TALODE-JALGAON 
1ST LINE RAINFALL <IN MM) 2ND LINE NO OF RAINY DAYS 
------------------------------_._---------_._-------------------_._------_.--------
~IEEK ENDING 

7B- 79 79- B(' BO- B1 81- 82 82- B3 B3- B4 84- 65 
-----------------------------------------------------------------------------
27 5 NOV 

28 12 NOV 

30 26 NOV 

31 3 DEC 

34 24 DEC 

35 31 DEC 

36 7 JAN 

38 21 JAN 

39 28 JAN 

44 4 MAR 

47 25 MAR 

O. (.e. 
o 

15.(.0 
2 

1.(.0 
1 

19.0(' 
:2 

0.(.0 
o 

O. (.0 
o 

2.60 
1 

5.4(1 
1 

24.20 
3 

8.40 
1 

0.00 
o 

( •• ('0 
o 

t). (.(. 

o 
O. (.(. 

o 
0.00 

o 
C •• oo 

o 
0.00 

o 
0.00 

o 
('.00 

(. 

0.0(' 
o 

('. ('0 
o 

0.('0 
o 

('.0(' 
(. 

('. (.(1 

Q 
('.00 

(. 

(1.00 
o 

12.(10 
1 

24.0(1 
:2 

0.(10 
o 

15.00 
1 

O.OCI 
o 

0.00 
o 

16.0t) 
1 

ONLY FOR THE ~IEEKS REPORTING RAINFALL 
WEEK ENDING DATES ADJUSTED FOR LEAP YEAR 

4. (.(. 
1 

O. (1(1 

0.(·(1 
(I 

O.OC' 
o 

0.('0 
(. 

0.00 
o 

0.(10 
(I 

O. (.(. 
o 

0.0(' 
(. 

0.00 
'(I 

0.00 
o 

3.0(1 
1 

26.0CI 
:2 

O. ('0 
(I 

('.00 
(I 

0.(10 
o 

O. (.0 
o 

O. (.0 
o 

O. (.( •. 
o 

O. ('(1 

o 
0.('(1 

(I 

O. (1(1 

o 

('. (1(1 

o 
(1.0(' 

o 
('. (.(. 

o 
0.0(1 

o 
0.00 

o 
('.0(1 

(' 

('. (1(1 

o 
0.0(1 

o 
0.00 

o 
t).oe· 

o e·. (1(1 

o 

o. (1(., 

0, 
O. (.( •• 

0: 
o. eto: 

0: 
(I. (1(., 

o. 
O. (.0. 

0, 
('. (.(.', 

o. 
". (,0, 

0, 
('.00, 

0, 
('.C·'·, 

0, 
o. (l(1: 

0, 
('.('0, 

0: 



Table 5.02: 209 

WEEKLY TOTAL RAINFALL ~c NO OF RAINY DAYS ~c VARIATION 
FOR CENTRE:4.TALODE-JALGAON 
1ST LINE RAINFALL (IN MM) 2ND LINE NO OF RAINY DAYS 
-----------------------------------------------------------
WEEK ENDING 

1 7 MAY 

:2 14 MAY 

3 21 MAY 

4 28 MAY 

5 4 JUN 

6 11 JUN 

7 18 JUN 

8 25 JUN 

9 2 JUL 

10 9 JUL 

11 16 JUL 

12 23 JUL 

13 30 JUL 

14 6 AUG 

15 13 AUG 

16 2(' AUG 

17 27 AUG 

18 3 SEP 

19 10 SEP 

20 17 SEP 

21 24 SEP 

22 1 OCT 

23 B OCT 

24 15 OCT 

25 22 OCT 

XE<AR 

('. ('0 
0.00 
0.00 
O. CI~) 
('. C'O 
0.00 
0.('0 
0.00 
0.00 • 
(1.00 
(I. C'O 
0.00 

17.60 
1.71 

31.57 
1.86 

13.29 
1.29 

32.31 
2.86 

55.4() 
3.29 

15.4io 
1.43 

20.06 
1.71 

28.66 
2.57 

29.57 
2.57 

52.29 
2.43 

11.71 
1.29 

30.43 
1.86 

23.57 . 
1.43 

40.66 
2.00 

24.91 
2.00 
9.89 
1.57 
0.00 
O.CIO 
0.00 
0.00 
0.('0 
O. ('(' 

S.D. 

0.('0 
~). C'(' 
0.0(' 
0.00 
CI. (,(, 
0.00 
('. (,(, 

0.00 
('.00 
0.00 
('.00 
0.00 

16.60 
1.28 

48.11 
1.64 

12.35 
O.BB 

3(1.29 
1.96 

69.55 
2.19 

16.76 
1.05 

34.72 
1.58 

21.83 
2.C'6 

24.55 
1.29 

93. (10 
1.92 

16.56 
1.03 

26.10 
1.46 

21.7C' 
1.05 

43.C'6 
1.77 

23.84 
1.93 

.9. C>7 
1.40 
O.C'C' 
O. C'O 
O. ('(I 
0.00 
0.0(1 
C', ('C' 

C.V. 

O. (It) 
C'.OO 
". C,C' 
(1.00 
0.(10 
O. C'C' . 
('. (,(, 

0.00 
0.('0 
0.00 
C'. ('(I 
O. C,O 

94.33 
74.54 

152.39 
88.38 
92.94 
68.49 
93.73 
68.56 

125.55 
66.51 

1('8.42 
73.48 

173.13 
92.04 
76.18 
80.12 
83. ()1 

50.31 
177.99 
78.92 

141.36 
aO.12 
85.77 
78.:45 
92.08 
73.48 

105.91 
88.64 
95.69 
96.36 
91.75 
89.07 
('. C'C' 
0.00 
('.00 
O. ('0 
('.OC' 
O.C'O 

M.D. 

C'.O(' 
0.0(' 
O. C'O 
('.0(' 
0.('(' 

. O. ('0 
0.0(' 
0.00 
0.00 
0.0(' 
CI. (,(, . 
O. CIO 

13.26 
1. 10 

36.53 
1. 31 

11.64 
0.69 

24.56 
1.aa 

47.49 
1.76 

12.56 
0.90 

23.98 
1.19 

20.39 
1.80 

22.15 
1.06 

64.49 
1.51 

12.33 
0.90 

24.94 
1. 31 

19.22 
0.94 

37.15 
1.43 

10.:22 
1.43-
8.50 
1.22 
0.00 
o. C'O 
0.00 
O. ('0 
('.00 
('. ('0 



Table 5.D3: 210 

WEEKLY TOTAL RAINFALL tc NO OF RAINY DAYS tc VARIATION 
FOR CENTRE:5.MANYAD DAM-JALGAON 
1ST LINE RAINFALL (IN MMl 2ND LINE NO OF R~INY [.AYS 
---------------------------------------------------------------------------_. 
WEEK ENDING 

71:.- 77 77- 78 79- 79 79- 80 8(1- .81 91- 82 82- 83 

--------------------------------------------~-------------------------------, 
RAINFALL 448.4(. 265.00 21<'.60 679.8(' 195.0(' ,259.20 224. (.(. 
DAYS 33 21 13 40 8 28 21 

----------------------------------------------------------------------------, 
1 7 MAY 0.00 ('. ('0 0.00 ('.00 0.00 ('. (.0 0.00 

0 (. (. (. 0 0 0 
2 14 MAY 0.~)0 0.00 O. (.(. 0.('0 O. ('0 0.0(1 O. ('0 

(. (I (. 0 0 (. (. 

3 21 MAY 0.00 0.('0 0.00 O. ('0 0.00 0.(10 0.00 
0 (. (. 0 0 0 0 

4 28 MAY 0.00 O. o~) 0.00 (I. (10 O. (.0 0.00 0.00 
(. ~) (. 0 0 0 0 

5 4 JUN 0.00 0.00 0.('0 0.0(' O. (.0 0.00 0.00 
0 0 0 (. (I 0 0 

I:. 11 JUN 127.00 4.00 0.00 1B.00 39.('0 0.00 0.00 
3 1 0 3 1 0 0 

7 18 JUN 0.00 29.00 ('.00 0.00 21:..0(' 0.0(1 0.00 
0 1 (. 0 2 0 0 

B 25 JUN 2B.00 9B.OO 1:..('0 38.00 0.00 0.00 67.00 
1 I:. 1 2 0 0 2 

9 2 JUL 24.50 19.00 o. (10 0.00 0.00 0.00 0.00 
2 2 0 (I (I 0 0 

10 9 JUL 18.20 0.00 2B.('0 1 3. ~)o 0.00 20.00 2.00 
3 (. 2 ., 0 3 1 -11 16 JUL 1:..40 0.00 17. ('0 37. ('(' 0.('0 ~). (.0 23.00 
3 0 1 1 0 (I 5 

12 23 JUL 17.20 42.00 o.oel 0.00 (1.00 0.0(1 0.00 
2 4 0 0 0 0 0 

13 30 JUL 8.00 40.00 23.60 55. (lei 0.00 3.00 1:..00 
1 3 :2 3 0 1 1 

14 6 AUG 55.20 0.(10 0.00 41:..00 0.00 4B.50 0.00 
6 0 0 !'\ 

~ 0 3 0 
15 13 AUG 0.00 14.00 9.00 61:..00 0.00 28.00 0.00 

0 2 1 3 0 2 (. 

16 20 AUG 0.00 0.00 11.00 0.0(' 42.00 25.00 30 .. 00 
0 (. 1 (. 1 2 1 

17 27 AUG 34.00 0.00 0.00 (1.0(' 38.00 6.('0 0.00 
2 0 0 0 2 1 0 

18 3 SEP 78.80 0.00 25;00 .26.00 O. ('0 1.70 26.00 
5 (. 1 3 0 :2 1 

19 10 SEP O.OC' 0.00 26.00 O. ('0 0.00 14.00 33.0C. 
0 0 1 0 0 :2 3 

20 17 SEP 15.00 ·19.00 0.00 172.80 Q.OO 1:.2.00 17.00 
:2 2 0 ::; 0 4 1 

21 24 SEP 36.H' 0.00 0.0(' 49.00 30 .. 0(' 15.00_ 6.00 
3 0 0 3 :2 4 1 

22 1 OCT CI.OO O. (10 0.0(1 65. (10 0.0(1 14.00 3.('0 
C· 0 (I 2 0 1 1 

23 8 OCT 0.00 0.00 30.00 0.00 O. (.0 5. O~) 0.00 
0 0 1 (I. 0 1 0 

24 15 OCT 0.00 0.00 0.00 11:..00 0.00 ('. (10 0.·00 
(I 0 (. 1 (I 0 0 

25 22 OCT ('.0(1 0.00 0.00 0.('0 0.00 0.0(1 0.00 
0 (. 0 (. 0 0 0 

( Continued) 



Table 5.D): (Continued) 211 . 

WEEKLY TOTAL RAINFALL ~ NO OF RAINY DAYS ~ VARIATION 
FOR CENTRE:5.MANYAD DAM-JAL6AON 
1ST LINE RAINFALL <IN MMl 2ND LINE NO OF RAINY DAYS 
------------------------------------------------------------------.. ~-.-----~--
WEEK ENDING 

76- 77 77- 78 78- 79 79- eel 80- 81 81- 82 82- 83 
----------------------------------------------------------------------------
26 29 OCT o. (.0 o. (1(. 0. ('0 40.0(' (1,,00 ('.00 3.00 

0 0 0 1 0 0 1 
27 5 NOV 0.00 ( •• (.0 0. (.0 ('.0(' ( .. (.(. 17. (.(. 3.0(' 

0 0 0 0 (. 2 1 
29 12 NO\} 0.0(' ('.('0 ('.00 ( .. (.(. ('.00 ( .. (,,::. 5.0() 

t)" 0 0 (. 0 (. 2 
29 19 NOV 0.('0 0.0(' 0.('0 6.0(' O. ('0 ('.00 ( .. (.(. 

0 0 0 1 0 c! 0 
30 26 NOV 0. C'O • 0.00 o.c·(· 6.00 0.00 ( .. (.(. 0.('0 

0 0 0 2 0 0 0 
'31 '3 DEC ('.0(' 0.00 0.0(' 24. (.0 0.00 ( .. (.(. ( •• ('0 

(. 0 0 ;;; (I (I 0 
'39 28 JAN 0. ('0 ( .. (.(. ·20.0(1 ('.0(' (I. (.(. ('.00 ( •• (.0 

0 0 1 (I 0 (. (. 

47 25 MAR 0.00 O. (1) 15. (.(. 0.(.0 ( .. (.( .. (., (,(1 ('.0(' 
(. t) 1 0 (I (. (I 

----------------------------------------------------------------------------
ONLY FOR THE WEEKS REPORTING RAINFALL 
WEEK ENDING DATES ADJUSTED FOR LEAP YEAR 



Table 5. D4: 

WEEKLY TOTAL RAINFALL ~ NQ OF RAINY DAYS ~ VARIATION 
FOR CENTRE: 5. MANY AD DAM-~ALGAON 
1ST LINE RAINFALL (IN MM) 2ND LINE NO OF RAINY DAYS 

212 

---------------------------~~-~~--~-~~--------------------------------------
WEEK ENDING 

83- 84 84- 85 XBAR S.D. C.V. M.D. 
----------------------------------------------------------------------------' 

RAINFALL 
DAYS 

807.00 
43 

440.00. 
23. 

---------------------------------------------------------------------------_. 
1 7 MAY 

2 14 MAY 

3 21 MAY 

4 2B MAY 

5 4 ~UN 

6 11 JUN 

7 18 JUN 

B 25 JUN 

9 2 JUL 

10 9 JUL 

11 16 JUL 

12 23 JUL 

13 3(. JUL 

14 6 AUG 

15 13 AlJG 

16 20 AUG 

17 27 AL'G 

18 3 SEP 

19 10 SEP 

20 17 SEP 

21 24 SEP 

22 1 OCT 

23 B OCT 

24 15 OCT 

25 22 OCT 

".00 
o 

0.00 
o 

0.00 
o . 

0.00 
(. 

0.00 
o 

0.00 
o 

14.00 
1 

0.00 
o 

0.00 
o 

0.00 
o 

252.00 
7 

46.00 
4 

0.00 
(. 

3.00 
1 

36.00 
3 

63.00 
4 

('.00 
o 

44.00 
3 

21.00 
3 

109.00 
:; 

77.00 
3 

58.00 
4 

32.00 
3 

52.00 
2 

O.C'O 
C. 

0.00: 
O. 

0.00; 
(I; 

O. O~~. 
0; 

0.00. 
O. 

0.00: 

24.00: 
2. 

O. ('0. 
o. 

O. ('0: 
0: 

85.70: 
2. 

48.40: 

32.40. 

19.00: 
2. 

0.00= 
o. 

O. ('0: 
0: 

13.50: 

14.00, 
1 : 

0.00: 
(I: 

O. (10: 

16.00. 

52. ('CI: 
1. 

14.('C', 
1 : 

34. ('0: 
2: 

74.00, 
2: 

13.00, 
2: 

0.00 
0.00 
O.OC' 
0.00 
0.00 
0.0(' 
0.00 
O. C.(, 
0.00 
O.C'O 

23.56 
1.ll 
0.00 
0.00 

26.33 
1.33 
O.C'O 
0.00 

14.62 
1.5b 

40.87 
:.22 
('.00 
O. ,.C. 

15.(.7 
1.22 
O. <.\0 
C'. ~.~, 

18.50 
1 • ':\~ 

20.56 
1.11 
0.00 
0.00 

22.39 
1. "7 

12.22 
1. 11 

49.64 
2.22 

25.23 
1.89 

19.33 
1.11 
0.00 
C'. (.0 
0.00 
o. (.(. 
0.00 
('. C'C' 

O.OC' 
O.C'C' 
0.('0 
O.(.C' 
0.00 
('.00 
0.00 
0.00 
0.00 
0.00 

38.83 
1.20 
O. (.0 
0.00 

33.53 
1.83 
0.00 
C'. (.0 

13.50 
1.26 

75.83 

0.('0 
0.00 

19.('0 
1.13 
0.00 
('. (.(. 

20.59 
1.15 

20.47 
1 • 2~l 
0.00 
('. ('0 

24.98 
1.63 

12. (.8 
1.20 

54.75 
1.87 

24.17 
1. ~,7 

24.91 
1.29 
0.00 
('. C.(. 
0.('0 
C'. (.0 
O. (.(1 

O. (.0 

O. ('0 
O.C'O 
0.00 
0.00 
0.00 
0.00 
0.00 
O. (.(. 
0.00 
('.00 

164.B6 
107.70 

0.00 
0.00 

127.31 
136.93 

0.00 
('.00 

106.01 
BC'.81 

185.55 
1('S.59 

('.00 
0.00 

126.09 
92. '71 

('.00 
('. (.(. 

111. 29 
86.6<' 
99.60 

1('7.70 
0.00 
o.(.C' 

111.33 
97.98 
98.B4 

107.7(' 
110.29 
B4.26 
95.80 
72.52 

12B.86 
115.76 

0.0(' 
('.('0 
0.00 
0.00 
".00 
C'. ('C' 

0.00 
('. C'O 
0.00 
0.00 
o.oe. 
0.00 
0.00 
0.00 
0.00 
('.0(' 

26.52 
'1.04 
0.00 
('.00 

27.93 
1.33 
0.00 
0.('0 

12.55 
1.16 

46.92 
2.02 
0.(10 
O. (.(. 

16.31 
('.96 
('. ('(1 
O. (.(. 

16. 51!> 
1.04 

17.2B 
('.84 
0.00 
('. c·o 

19.52 
1. 41 

10.86 
1. (.4 

43.83 
1.63 

20.26 
1.23 

22.00 
1.(.4 
0.00 
0.00 
0.00 
('.0(' 
0.00 
O. (l(. 



Table ). !S1 : 

WEE~:LY TOTAL RAINFALL 3. NO OF RAINY DAYS 8. WlRIATION 213 
FOR CENTRE. 2. NAZARE-PUNE 
1ST LINE RAINFALL ( IN NMI 2ND LINE NO OF RAINY DAYS 
----------------------------------------_.----------------------------------
WEEK ENDING 

76- 77 77- 78 78- 79 79- 80 13('- 81 81- 82 82- 83 
--------------------------------------------------------------------------_ .. , 

RAINFALL ~.94.5(' 455.('0 325.0(' 754.0(' 578.0C' 637.0(1 415.00 
DAYS ' 39 47 35 54 42 28 32 

-----------------------------------------------------------'---------------_ ... 
1 7 MAY O. C.,. O. C.O 0.00 C'. 0" 38. C'~) 0.00 7.00 

0 (. 0 (. 1 C, 1 
:2 14 MAY l). (Il) ~). l)<' l'. ~.O ('. (.(. ~). (.0 0.00 0.00 

(. (. (. 0 0 C. (. 

3 21 MAY 0.00 0.00 ('. (.~) 0.00 O. (.0 O. C'O 47.00 
0 " (. (. 0' 0 2 

4 28 MAY ('.00 5. (10 61.0<1 o. C'O 0.00 ('.00 7.00 
(~ 1 4 (. (. (' 1 

5 4 JUN 0.(.0 O. (.(1 l~. <.~) l).OO 19.0(' O. (.(. 28. C.O 
0 (. 1 (I 1 (. 1 

6 11 JUN 193.(10 8.00 0.00 15. (.0 117.00 24. C," 6.0C' 
3 1 (. 1 4 1 1 

7 18 JUN ~). 00 56.0(' 18.00 10.00 25. c.e. 59.00 0.00 
0 3 4 1 3 2 c. 

8 25 JUN 14.00 48. <)0 21.00 o.c·o 14.00 26.00 4.00 
1 2 4 (. 2 1 1 

9 2 JUL 50.00 42.00 3.00 29.00 27.00 0.00 O.OC' 
2 6 1 2 2 0 (. 

10 9 JUL 0.00 25. (.0 5.00 0.00 45.00 65.00 4.00 
0 3 1 (. 7 3 1 

11 16 JUL 36.20 6.00 ~. oe. 0.00 1: 00 13.00 0.00 
4 2 2 0 1 1 0 

12 23 JUL 24.30 20.00 2.00 0.00 4.C'0 0.00 2(1.00 
7 1 1 0 3 (' 1 

13 30 JUL 20.00 24.00 4.00 83.0C' 1.00 0.00 2.00 
2 4 2 5 1 0 1 

14 6 AUG 99.00 10.00 7.00 26.00 52.00 23.00 3.00 
6 4 3 3 2 2 1 

15 13 AUG 0.00 32.00 e. (10 23.C'0 11.0(' 5.00 12.00 
C. 1 2 7 3 1 4 

16 20 AUG 0.0(' 0.00 0.00 2.0(' 15. (.0 0.00 13. C'O 
(. (. 0 2 1 (. '3 

17 27 AUG 0.00 2.('0 ll:l.Ol) 0.00 114.00 0.0(' 8.00 , 
0 1 2 (' 2 0 1 

18 3 SEP 15.00 22. C.O (1.0(' ,68.00 7.00 ('.00 ('. ('0 
3 3 (I '3 2 (. (. 

19 10 SEP 9.0(' o.c·o 0.00 1 1 • 0(' 0.00 l('S. ('0 0.00 
2 C. (I 2 " S 0 

20 17 SEP 0.00 0.00 0.0(1 118.0(' 0.00 80.00 ('.00 
0 0 (I 6 0 ;$ 0 

21 24 SEP 65.00 5., (1(1 56. (,'0 156. ('(' 38.00 122. (.0 71.00 
3 1 2 6 ;$ 4 4 

22 1 OCT 6.00 23.00 25.00 54. (.e. '31. 00 0.0(' 111.('0 
1 1 2 3 3 0 4 

23 8 OCT 10. (.0 40.00 0.00 0.00 19. C.O 0.00 0.00 
1 5 0 (. 1 C. 0 

24 15 OCT 0.00 lS.00 0.00 0.00 O.~)O ('. (II' O. (.0 
0 1 (. (. 0 (. C. 

25 22 OCT 0.00 0.00 17. ('(' 15.0(' 0.00 0.00 45.0(. 
0 (. 2 :2 0 C· 1 



Table 5. ;2: 214 

~IEE~:LV TOTAL RAINFALL ~ NO OF RAINY DAVS ~ VARIATION 
FOR CENTRE: 2. NAZARE-PUNE 
1ST FIG RAINFALL <IN MM) 2ND FIG NO OF RAINV DAVS 
----------------------------------------------------------------------------~ 
WEEK ENDING 

8'3- 84 84- 85 85- 86 XBAR S.D. e.v. M.D. 
----------------------------------------------------------------------------~ 

RAINFALL 522.0(. 489.('0 277. ('0: 
DAVS 43 40 28: 

-----------------------------------------------------------------------------
1 7 MAV 0.00 0.00 0.00. O. ('(' 0.00 0.00 0.00 

0 0 0: ('.00 O.OC' O. C'O C'.OC' 
2 14 MAV 0.00 0.00 0.00. 0.00 0.00 0.00 0.00 

0 0 o. 0.00 0.00 0.00 CI.OO 
'3 21 MAV 0.00 O.OC' 4.CI0: C'. 00 0.00 0.00 0.00 

0 0 1: C,. (.(1 0.0(' 0.00 CI.CIO 
4 28 MAY 0.00 0.00 0.00. 0.00 0.00 CI.OO 0.00 

CI (I O. O.C.o C>.OO O. ('0 (>.OC' 
::; 4 JUN 8.00 13.00 0.00: 8.3(> 9.56 115.19 8.36 

1 1 O. (1.50 0.5(1 lC'O.OO, 0.5(1 
6 11 JUN 0.00 25.00 26.00. 41.40 6CI.OCI 144.93 45.44 

0 3 2: 1.60 1.28 80. (14 1.12 
7 18 JUN 39 .. 0(' 57.00 12.00. 27.60 22.28 8C>. 7 1 20.12 

3 4 1 : 2 .. 1(1 1.45 68.84 1. 3(1 
8 25 JUN 9.00 0.00 16.00. 15.20 13.62 89.62 10.04 

5 0 2. 1.80 1.54 85.35 1.20 
9 2 JUL 3.00 17. C'O 6.00: 17.70 17.45 98.57 15.44 

2 2 1: 1.80 1.60 88.89 1.04 
10 9 JUL 0.00 27.90 2.00. 17.30 21.58 124.73 18.56 

0 2 1: 1.80 2. (>4 113.31 1.56 
11 16 JUL 18. ('0 30.00 17.00: 12.42 12'.23 98.48 10.42 

2 2 1 : 1.5(1 1.12 74.54 (>.90 
12 23 JUL 7.0C> 11.00 55.00: 14.33 15.97 111. 48 12.40 

2 2 4: 2.10 2.02 96.30 1.54 
13 30 JUL 4.00 3.00 0.00. 14.10 24.34 172.60 16.94 

1 1 0: 1.70 1.55 91.32 1.24 
14 6 AUG 3.00 2.0(1 29.00: 25.60 28.61 111.75 2CI.72 

2 1 4: 2.80 1.47 52.49 1.20 
15 13 AUG 44.00 9.00 8.00. 15.20 12.95 85.21 ' H>.68 

3 3 2: 2.60 1.85 71.34 1.4(1 
16 20 AUG 33 .. 00 l',CIO 0.00. 8.40 15.82 188.32 11.16 

4 1 el: 1.1 CI 1.37 124.98 1. 14 
17 27 AUG 3.00 1.00 0.00. 14.30 33.55 234.60 20.08 

1 1 O. 0.80 (1.75 93.54 (>.64 
18 3 SEP 3.00 0.00 6.00. 12.10 19.91 164.52 13.74 

1 0 1. 1.30 1.27 97.60 1.16 
19 10 SEP 0.00 '>.00 0.0(1: 0.00 0.00 0.00 0.0(' 

0 (I O. ('.00 (1.00 C>.O(I 0.00 
20 17 SEP 73,,00 33,,('0 O. ('Cl: 0.00 C>.OO I).OCI 0.00 

4 2 (,: O. (,)C' l).O(1 0.00 O. (10 
21 24 SEP 99.00 48.00 0.('0: 66.0CI 46.51 70.48 '36.80 

4 2 (I: 2.9(1 1.64 :... .56 1 • :;,2 
22 1 OCT 62.00 66.00 13" C'O: 39.1CJ 32.3t. 82.75 27.32 

3 3 3: 2.30 1.19 51.63 1.04 
23 8 OCT 2. CIO 57. C'O 76. ()O. 20.40 2b.32 129. (13 22.36 

1 :5 4: 1.5(' 1.75 116.43 1.5(' 
24 " OCT O. (1(. 12. CICI 0.00. 0.00 o. (,(, 0.0(1 (I. (,(, 

0 2 ,.: (I. C>~) Cl.0C. 0.00 0.0(1 
25 22 OCT '30. (10 14.00 O. "0: 12.10 14.73 121.77 12.1') 

1 1 (I. ().70 CI.78 111.eoS (".7(' 



Table 5. EJ: 215 

WEEKLY TOTAL RAINFALL S. NO OF RAINY DAYS tc VARIATION 
FOR CENTRE:2.NAZARE..,PLlNE 
1ST LINE RAINFALL (IN MM) 2ND LINE NO OF RAINY DAYS 
-----------------------------------------------------------------------------, 
WEEK ENDING 

76- 77 77- 78 78- 79 79- 80 80- 81 81- 82 62-· 83 
-------------------------------------------------------------------------_ ... _--, 
26 29 OCT 

27 5 NOli 

28 12 NOV 

29 19 NOV 

30 26 NOV 

31 :5 DEC 

39 28 JAN 

48 1 APR 

49 8 APR 

5(' 15 APR 

51 22 APR 

53 30 APR 

('. (.0 
o 

('. (.(. 

o 
28. (.0 

2 
0.('0 

o 
25. (.(. 

2 
0.00 

o 
O. (.(. 

o 
o. (,(1 

o 
0.('0 

( .. 
0.00 

o 
O. ('0 

o 
( •• (10 

o 

('. (.0 
o 

8.0(' 
1 

('. (.(. 
(. 

6.('0 
1 

2.00 
1 

56. C'O 
4 

('.OC' 
o 

0.00 
(. 

0.00 
C. 

0.('0 
o 

0.0(' 
o 

0.00 
o 

0.00 
o 

O.OC' 
o 

"J.7. (.(. 
1 

0.00 
o 

('.0(1 

o 
29. C'O 

1 
0.('(' 

o 
C,, CI(' 

o 
0.00 

(I 
, •• (10 

(. 

(1.0(1 

(I 

o.c.o. 
o 

0.00 
(. 

O. (.(. 
(I 

48.0(' 
1 

60. (.0 

6. C'O 
1 

7.0(' 
3 

( .. (.() 

o 
0.0(1 

o 
C •• 00 

o 
0.00 

o 
('.(.0 

o 
23.('0 

1 

( •• ('0 
o 

( •• "0 
o 

O.C'O 
o 

0.00 
o 

( •• 0(1 
(. 

( •• (.0 
o 

C'.C'O 
o 

('.00 
ci 

0.00 
o 

( •• ~i(1 

o 
O.C·O 

CI 
C'. C.O 

o 

59.00 
:2 

28.oe. 
1 

11 • c.c. 
1 

O. (1(. 

o 
, •• (10 

(. 

('.00 
o 

( .. (.(. 

o 
O. c.(. 

o 
0.00 

CI 
('.0(1 

CI 
17. (.(. 

1 
0.00 

o 

O. (.~i 
Co 

(1.0(' 

o 
25. (1(1 

O.OC. 
o 

(I. (.(1 

(I 

0.00 
o 

2. (Iel 

1 
0.00 

o 
0.00 

o 
O. ('(1 

o 
C'. ~i(. 

o 
0.0(' 

CI 
____________________________________________________________________________ M 

ONLY FOR THE WEEKS REPORTING RAINFALL 
WEEK ENDING DATES ADJUSTED FOR LEAP YEAR 



Table 5.!4: 216 

WEEKLY TOTAL RAINFALL ~. NO OF RAINY DAYS" VARIATION 
FOR CENTRE,2.NAZARE-PUNE 
1ST LINE RAINFALL (IN MMI 2ND LINE NO OF RAINY DAYS 

WEEK ENDING 

26 29 OCT 

27 5 NOV 

28 12 NOV 

29 19 NOV 

3(. 26 NOV 

31 3 DEC 

39 28 JAN 

48 1 APR 

49 8 APR 

50 15 APR 

51 22 APR 

53 3(' APR 

83- 84 

0. C.O 
o 

0.00 
o 

(I. '.0 
o 

('.0(1 

o 
0.00 

(. 

0. (.0 
o 

~). 00 
(' 

27.0(' 
1 

0.00 
o 

2.00 
1 

31.0C' 
1 

0.0(' 
o 

84- 85 

4.0(' 
1 

3 1.). (10 

1 
".00 

o 
(I. ('0 

o 
, •. (.0 

o 
c •• OO 

o 
0.00 

<) 

24.(10 
1 

5.00 
1 

0.0(' 
o 

0.00 
o 

0.0(' 
o 

85- 86 

O.('C': 
0, 

". ('(" 
O. 

7.00, 
1 , 

0.(1(': 
0, 

Q. (.(., 

(I: 

O. c.(I: 
~): 

0.00: 
(': 

o.(.c., 
0: 

C'.OO, 
(': 

C'. 00. 
O. 

0 .. 0(1: 
~) , 

O. ('0. 
O. 

XBAR 

O. ('0 
0.00 
0.00 
0.00 

15.6C' 
0.9C' 
0.00 
0.00 
o. C.O 
0.00 
0.0(1 
O.C.o 
O. (.0 
". C.O 
, •. ('0 
0.00 
O. ('0 
C'.OO 
O.OC' 
0.00 
0.0(. 
0.00 
( •• OC' 
0.00 

S.D. 

('.00 
O.C'O 
O. (.c. 
0.00 

16.79 
0.94 
('. (.e. 
0.00 
0.00 
0.00 
O.OC' 
0.00 
('.0(' 
0.00 
0.00 
".00 
0.00 
0.00 
0.('0 
0.00 
0.0(. 
C'.OO 
0.0(' 
O.C'O 

C.V. 

('.('0 
0.00 
('.00 
O.OC' 

lC.7.62 
1(14.82 

('. (.C' 
O. (.(. 
( •• (.0 
0.00 
O. C.o 
O. ('0 
O. (.(. 
0.00 
0.00 
0.00 
o. c.(. 
0.00 
".00 
0.00 
0.0" 
0.0(' 
". ('0 
0.00 

M.D. 

". 00 
0.00 
('. ('0 
C'. 00 

15.12 
0.72 
O. ('0 
0.00 
0.00 
0.00 
". ('0 
('.00 
".00 
('.00 
0.00 
('. "0 
0.00 
0.00 
0.00 
0.00 
O. (.(. 
0.00 
O. ('0 
0.00 

---------------------------------------------------------------------------_. 
ONLY FOR THE WEEKS REPORTING RAINFALL 
WEEK ENDING DATES ADJUSTED FOR LEAP YEAR 
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WE~KLY TOTA~ RAINFALL ~. NO OF RAINY 
FO CENTRE:~.SASWAD-PUNE 

DAYS ~. 'JAfUATION 

1ST LINE RAINFALl. ( IN MM) 2ND LINE NO OF R"'INY DAYS 
--------------------------------------------------------------------------_. 
WEEK ENDING 

8('- 81 81- 82 82- 83 83- 84 84- 85 85- 86 
--------------------------------------------------------------------------_. 

RAINFALL ~.B2. 20 lC'81.10 6(.9.5C' 617.62 688.3(' 392.76: 
DAYS 53 62 56 58 55 47, 

---------------------------------------------------------------------------. 
1 7 MAY 0.00 O. ('0 12.00 O. (.0 0.00 Ct. 0": 

0 (. :2 0 (. 0, 
2 14 MAY 0.00 14. ('0 0.00 0.00 O.C'O 9.~)O: 

0 1 (. ° (' 1 : 
3 21 MAY 0.00 O. (10 10.00 0.00 C'. ('0 19.2(1: 

(. ~) 1 (. (. 1, 
4 29 MAY ". (.0 ".00 0.00 0.00 C'.C'O 0.0": 

0 (. 0 0 0 ell 
5 4 JUN 15.00 63.00 47.00 C'. 00 ( .. (.(. 0.00: 

1 1 1 (. 0 0, 
6 11 JUN 57.3C' 45.00 0.00 O. ('0 10.20 27.60: 

4 1 (. 0 1 2: 
7 18 JUN 23. ('0 85.00 22. (.0 12.00 54.40. 16.00: 

2 4 1 1 :;; 1, 
8 25 JUN 26. (.0 8.00 14.00 31.20 0.00 33. ee,: 

::; 1 2 " ~. 0 1 : 
9 2 JUL 35.00 75.00 0.00 0.80 31.8C' 23.001 

6 4 0 1 2 3: 
10 9 JUL 55.00 147.0" 0.00 6.20 62.70 5.60: 

4 ::; 0 4 5 1 : 
11 16 JUL 2.50 52. ('0 8.60 10.40 67.10 0.0(', 

2 5 2 2 4 0: 
12 23 JUL 0.00 3. (I() 27. SCI 25. Bel 25.40 61.8CI: 

0 3 6 4 5 4: 
13 30 JUL 4.00 21.5(1 8.00 3.80 3.60 7.40: 

1 3 5 3 1 4: 
14 6 AUG 63. (1(1 29 .. 51) 12.50 23.2C) 28. C'O 49.44, 

7 4 3 7 4 7: 
15 13 AUG 8.50 51.50 5.00 51 .. 20 30.6e. 18.38. 

3 5 2 4 4 4: 
16 2(1 AUG 18.20 4.00 38.4(' 97. O~) C'. 60 3 .. (.0: 

3 :2 6 5 1 2; 
17 27 AUG 100. e.o 13.50 19.00 0.00 4.90 2. e'4, 

4 4 6 C. 2 2: 
18 3 SEP 0.00 O. (lC' C,, 00 3.2(1 4.60 0.0(', 

0 0 (. 1 3 (I: 
19 10 SEP 0.00 88.00 0.00 O. ('0 (1.(10 7.60: 

0 4 (. 0 (. 2. 
20 17 SEP 0.00 150.40 8.00 52.6(1 133.40 0.00: 

0 5 1 5 3- (I: 
21 24 SEP 42.00 140.4() 145.4(1 82.02 27.80 4.0(', 

2 5 5 6 2 1, 
22 1 OCT 77.00 0.00 84.00 94; ('0 112. bC' 20 .. 8'.: 

4 (I 4 4 :5 3. 
23 8 OCT O. (.(. (I. oe. C •• O" 31.00 46. BCI f.6.60: 

(. () (. 3- 3 6. 
24 15 OCT O. 0(' 12. c.(. 'I .. (Il) O. ('0 18. C.O 3. 50, 

(. 1 0 0 •• .' 1 I 
25 22 OCT (I. C'O O.OC' 47.20 .18 .. 2.(:1 3.00 0.('0, 

0 (. 3 1 1 CI: 

(Continue d) 



Table 5. E5: (Continued) 

WEE~:L_Y TOTAL RAINFALL @. NO OF RAINY DAYS ~ VARIATION 
FOR CENTRE:3.SASWAD-PLJNE 
1ST LINE RAINFALL (IN MM) 2ND LINE NO OF RAINY DAYS 
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-------------------------------------------------------------------------_. 
WEEK ENDING 

8('- Sl 81- 82 82- 83 83- 84 94- 85 85- 96 
--------------------------------------------------------------------------
26 29 OCT 0.('(' 49. (.(1 77.10 ( •• (.e. 2e'.60 (I.OC': 

(I 1 3 (I 2 0: 
27 5 NOV ('. (.(. 24.3(1 (1.0(1 ('. (.c. 2.2(1 O. ('0: 

0 2 (I (I 1 0: 
28 12 NOV ('. (.C. (I. C.(. 24.20 ('.0(1 O. (lCI 14.20: 

0 0 3 0 0 1 : 
29 19 NOV 22.7C' (I. (1(, CI. (1(1 O. CI~) ( •• ('0 (I. (1(.: 

3 0 0 0 (I 0: 
34 24 DEC 29. ('('. 0.('0 ('. (,(1 , ('. (.c. ('. C'O 0.00: 

1 (. 0 0 0 O. 
46 19 MAR 4.00 0.0(' O.OCi 0.00 0.0(1 ('.C.(I: 

1 0 0 0 0 (t: 

48 1 APR 0.('0 O',C'(' ('. (.0 37. (.c. O. (.C. C'. C.(.: 
0 0 0 1 0 0: 

49 9 APR 0.0(' 0.00 0.00 39. C'O C'. o C'. 0.00: 
0 0 0 1 0 0: 

52 29 APR ( •• 00 5.00 O. c.e. o. C.(. ('. (.(. (1.00: 
0 1 (. (I 0 0: 

---------------------------------------------------------------------------
ONLY FOR THE ~IEEKS REPORTING RAINFALL 
WEEK ENDING DATES ADJUSTED FOR I.EAP YEAR 
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WEEKLY TOTAL RAINFALL ~ NO OF RAINY DAYS ~ VARIATION 
FOR CENTRE:3.SASWAD-PUNE 
1ST LINE RAINFALL <IN MMl 2ND LINE NO OF RA"INY DAYS 
------------------------------------------------------------~--------
WEEK ENDING 

X8AR S.D. c.v. M.D. 
--------------------------------------------------------------------

1 7 MAY 

2 14 MAY 

3 21 MAY 

4 2B MAY 

5 4 JUN 

b 11 JUN 

7 19 JUN 

B 25 JUN 

9 2 JUL 

10 9 JUL 

11 16 JUL 

12 23 JUL 

13 30 JUL 

14 b AUG· 

15 13 AUG 

16 20 AUG 

17 27 AUG 

lB 3 SEP 

19 10 SEP 

20 17 SEP 

21 24 SEP 

22 1 OCT 

23 B OCT 

24 15 OCT 

25 22 OCT 

O. (1(1 
0.00 
(l.liO 
(1.00 
O. (1(1 
0.00 
0.00 
O. (10 
(', (.(. 

0.00 
0.0(' 
0.00 

35.40 
2 .. 33 

lB.BO 
2.33 

27.bO 
2.b7 

46.('8 
'3. 17 

23.43 
2.50 

23.92 
3.67 
B.(15 
2.83 

34.27 
5.33 

27.63 
3.b7 

26.B7 
3.17 

23.07 
3.00 
0.(1(1 
0.00 
0.00 
0.00 
0.00 
O.C'O 

73.6(1 
3.50 

64.73 
3.00 
(1.00 
0.00 
O.C'O 
0.00 
(1.00 
0.0(' 

O.li,1 
('.00 
('.0(1 
0.00 
('. (1(1 
0.00 
0.00 
0.00 
(I. (.(1 

0.00 
0.(10 
0.00 

26. (17 
1. bO 

12.37 
1.97 

25.23 
1.97 

51.47 
1.95 

26.14 
1.61 

20.26 
1.89 
6.27 
1.46 

16.90 
1.70 

18.5B 
0.94 

33.93 
1.77 

34.9B 
1.91 
0.0(1 
O.OCI 
( •• (10 
0.00 
C'.OO 
0.00 

54.2" 
1.89 

40.39 
1.41 
('. (.c. 
O. (.0 
C'.OCI 
O.CIO 
0.00 
O.CtO 

0.00 
0.00 
0.00 
0.00 
( •• (10 
O.(tO 

('.00 
0,00 
0.(10 
0.00 
0.0(1 
0.00 

73.65 
68.51 
65.79 
84.52 
91.43 
73.95 

111.68 
61.60 

111.55 
64.29 
84.72 
51.43 
77.B4 
51.62 
49.32 
31.B7 
67.24 
25.71 

126.31 
55.95 

·151.59 
63.83 
0.00 
0.00 
(1.00 
0.00 
0.00 
0.00 

73.64 
54.0B 
62.40 
47.14 

(t.OO 
0.00 
O. (t(t 

0.00 
0.00 
0.00 

('.00 
0.00 
0.00 
O.OCI 
0.0(' 
0.00 
O. (.(1 

0.00 
(I.O(t 

0.00 
O.CIO 
0.('0 

22.87 
1.44 

11.47 
1.7B 

19.67 
1.67 

42.15 
1. 7B 

24. (18 
1.33 

14.94 
1.44 
4.48 
1.22 

14.63 
1.67 

16.80 
0.7B 

27.22 
1.56 

25.64 
1.b7 
0.00 
0.00 
O. (10 
O.C.O 
O. CICt 
CI. CI(t 

49. (1(1 
1.83 

36.22 
1.00 
(I. Ct(1 
(1.00 
(I. (.(1 

(1.00 
O. (to 

0.('0 



CHAPTER VI 

SUMMARY AND CONCLUDIW} RE1VTARKS 

1. The study mainly deals with the subjective and objective 

evaluations of utilisation of kharif irrigation potential in 

order to identify the main factors responsible for particu

larly low utilisation of kharif irrigation potential in respect 

of sch"'m"s from different agro-climatic and rainfall zones 

in Maharashtra. Five such agro-climatic zones are identified 

in consultation with the Department of Irrigation, Government 

of Maharashtra, for this purpose, and one scheme each from 

the five said zones is selected for detailed study. The 

purpose of enlisting irrigation schemes from different agro

climatic zones of the State is to ensure the inclusion of 

different :reinfall patterns which are likely to have impact on 

utilisation of kharif irrigation potential differently in 

different zones. In other words, it is expected that each 

scheme so selected from a zone is representative of the schemes 

in that zone. 

2. Before we go into the main findings of the study it 

would be instructive to make a few observations about the 

repres~ntative nature of the schemes mentioned earlier. It 

may not be necessarily correct to say that each of the five 

schemes selected for study is representative of the schemes 

in a gi ven agro-climatic zone. This may be particula rly true 

of the scheme selected from very heavy rainfall zone of Raigad 
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district. The scheme selected from this zone is a minor 

irrigation scheme and is located, around the ghat section 

conn~cting Pune with Bombay. The agro-climatic conditions in 

r~s'pect of this sch~me cannot be said to be similar to those 

pr~vailing in the coastal area of Konkan region, although 

the rainfall 'is very heavy like in the entire'Konkan region. 

Similarly, to' a lesser extent, the schemes selected from 

othe'r agro- climatic zones may not in, every respect be represen

tative schemes of the respective zones and to that Axtent 

thEre is limitation in generalising the findings of the study. 

3. As mentioned earlier, the study pertains to the evalua

tion of the factors responsible for particularly low utilisa

tion of kharif' irrigation potential, but, in order to do that 

it is nec'essary "to examine the extent of utilisation in rabi 

and hot weather seasons also. The necessity for dOing so 

arises not only because a comparative picture of the extent of 

utilisation in <>ach season is to be presented with a view to 

see if the same is particularly low in kharif season, but also 

because rp.leasp. of water for kharif irrigation is very much 

conditional to the stipulated r<>quir~ments of water storage 

for rabi and hot-w3ather irrigation. 

4. The ext2nt of utilisation has been measured in two 

ways, one 'by comparing the area actually irrigated with area 

proposed to be ir.rigated and th"J other by water actually 

r'1lN!Sed with thr>' water proposed to be released. Our estimates 

by both the methods show that the extp.nt of utilisation is 
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particularly low in kharif s~ason in all the agro-climatic 

zones except in the high rainfall zone reprpsE'lnted by a medium 

irrigation scheme in Chandrapur district. 

5. The p.xtent of utilisation in this zone of high rainfall 

'is around 95 per cent in khari;f. Paddy is the only crop 

grown in k.':Iarif and the irrigators /?;et full protective irriga

tion for this crop during two and half months from the middle 

of August to the end of October under a long term agreement. 

Thp. subjp.ctive evaluation and the objective evaluation clearly 

show that the d"mand for water by the irrigators and its 

periodicity and the supply of water through the distribution 

system and its periodicity match very well. The irrigators 

dapend on rainfall for the sowing and transplantation of paddy 

and also for initial growth of crop upto mid-August or so and 

thereafter demand water when the rain begins to recede and dry 

spells begin to appear. This 9bservation based on the opinion 

Furvey of the irrigators is also borne out by the objective 

.. valuation of rainfall data and the dates of release of water 

for kharif irrigation. The objective of providing protective 

irrigation to monsoon crop, mainly paddy, is largely fulfilled. 

6. . The main crop grown in this zone is pad~, even the 

second crop grown in fair weather (rabi + hot weather) is paddy. 

Over the last 50 years or so the irrigation development has· 

taken place in s.uch a way that only paddy is suitable in this 

zone; soil is also not sui tab le fo r growing any other crop. 

Balance .of water, if available, is used for providing irriga-
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tion to summer paddy and a part of it is also carried forward 

for providing irrigation for ~he sowing and transplantation of 

paddy in the· next monsoon season in case the monsoon is delayed. 
I . . 

7. In the heavy rainfall zone represented by a minor 

irrigation scheme in Raigad district th~re is absolutely no 

utilisation of water for kharif irr~.gation. There is no dl?mand 

for water from the irrigators during the monsoon season and 

as such there is no supply either from the distribution system. 

The issue of not utilising irrigation water for kharif crop 

seems to mainly arise from the demand fa ctors. 

a.The subjective evaluation based on the opinion survey 

of the irrigators indicate that there is no demand for irri

gation during kharif season because of adeQuate and well distri

buted rainfall. The objective evaluation of the rainfall data 

from the command area of 'the scheme also shows that the rainfall 

is heavy and fairly well distributed every YGar. Although in 
" . " 

some years short dry spells ap~par in between the s~ason, the 

irrigators manage to take care of those short dry spells by 

providing accumulated water 'from Nalas to the low lying paddy 

fields. 

9. The irrigators tend to concentrate their attention 

to the irri~at~d paddy cultiva~ion in the non-monsoon spason 

called Konkan-Hangam Gxtending from Noverr.b~r to April. The 

canal authorities also accordingly .concentrate their distri~ 

but ion 'programme during this 'period to meet the. irrigators' 

demand. It is reported that yield of paddy grown in Konkan 



224 

Hanga~ with irrigation is 50 to 60 per cent higher than grown 

in monsoon season, hence the irrigators 'Concentrate their 

resources and attention to growing paddy in this season. 

10. Balance of live storage at the end of the irrigation 

every year indicates the possibility of providing water for 

early sowing of.kharif paddy so that the irrigators do not have 

to depend upon the monsoon for SOwing but, the objective 

evaluation suggests that this would be possible only if the 

irri<.!;ators agree to raise pa ddy s'Hldlings in the contiguous 

blocks mainly in the upper reaches of the distribution system. 

Early beginning of kharif soason would also ensure timely 

sowing of crops in the following seasons. 

11. As the situation exists paddy seems to be the only 

crop suitable in this zone. The irrigation provided is field 

to field irrigation during the non-monsoon season. During 

monsoon season there is likely to be demand for water during 

the dry spells in the first fortnight of June and in· the month 

of October. It is possible to supply water during these periods 

of dry spells by proper water pla~ning as th9 balance of live 

storage is seen to be remaining unused. This would certainly 

improvE! the productivity of kharif paddy. TJlhat is n~eded is 

to convince the irrigators of the utility of such irrigation 

along with an assurance that their demand for water in Konkan 

Hangam would not be affected because of this. 

12. The present system of field to field irrigation leads 

to considerable loss in transmission and distribution. 
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Irri~ation through w~ll laid out fi~ld 

channels is not possible bpcause of heavy downpour which 

destroys the .field channels during the monsoon season. A 

change in the crop mix to ~rowing long dUration perenni~l 

cash crops like cocoanut, arecanut, etc., in addition to the 

staple crop of paddy to ~ive boost to the agricultural economy 

of the command area requires a change in the design of the 

entire distribution system. Controlled water distribution 

rpquired for this change would involve laying down water pipes 

lines for irrigation. 

13. In respect of the assured rainfall zone reprpsented 

by a me'dium irrigation scl-J.eme in Akola district, less assured 

rainfa n zone repr"!s"inted by a medium irrigation scheme in 

Jalgaort district and scarcity zone represented by a medium 

irrigat ion scheme in Pune district the extent of utilisation 

is particularly low in kharif season. 

14. As is evident from the subjective evaluation based 

on -the opinion survey of the irrigat_ors, there is hardly any 

demand for water.from th.e irrigators for irrigating kharif 

crops. The main reason assigned for such a state of affair is 

the uncertain unpredictable and inadequate supply of canal 

water from the distribution system. It is not as if the 

irrigators do not need irrigation water during the kharif 

season. The irrigators are Qtlite aware of the adverse impact 

of the long and short dry spells on the standing kharif crops. 



But they are of the opinion that even if they resort to 

kharif irrigation (1. e. demand irrigation water for kharif 

crops) the supply from the distribution system is so un

certain and unpr~dictable, particularly during the dry spells, 

that crop output gets affected advElrsely anyway. Further, 

they opine that with such an uncertain supply if they have 

to pay irrigation charges for the entire season·and sometiMps 

for two seasons, if the watering for kharif crops extends 

Over to rabi season, they would rather not demand water for 

kharif irrigation. 

15. Most of· the irrigators mention that increasing number 

of irrigators would !'esort to kharif irrigation if irr:igation 

water is provided for ",arly sowing of kharif crops and also 

if the timely supply of adequate quantity of water during dry 

spells is fully ensured. However, at the same time they 

also· mention that they would not like the supply of canal 

water to get adversely affected in rabi season because of th~s 

change. This· is particularly the opinion of the irrigators in 

the scarcity zone of the state Where traditionally rabi crops 

enjoy more importance. 

16. There is a clear correspondence bptween the main reason 

given by the irrigators and the rpason arising out of the 

analYsiS of secondary data collected from the official rElcords. 

AnalYsis of the rainfall data show that therA are considerable 

variations in the amount of precipitation and in number of 

rainy days in a month and that there are periods .of long and 
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short dry spells during the kharif sp.ason Wlen the standing 

khari.f crops nAp.d watf'rinr:. Analysis of t'lA data on watf'r 

content in the rp.servoir indicates that the possibility of 

supply of water for early sowing in kharif (premonsoon) and 

during.the long and short dry spells is remote particularly 

after meeting the full water requirements of rabi and hot

weather seasons. This would naturally lead to uncert~in and 

int:ldequate supply of water during kharif season from the 

distribution system. 

17. In respect of assured rainfall zone, the monsoon 

generally Sf'ts in by the 3rq week of June, it, is. concf'ntrated 

in the months of July and first 2 to 3 weeks of August and 

starts receding from the end of August. Ther .. are very few 

short dry spe11sduring this period. Rainfall during the months 

of September and the. first 2 we?ks of October sepms to be 

erratic, irregular and insufficient. Standing kharif crops, 

mainly hybrid jowar and cotton, wquld need irrigation in these 

months during the dry spells (at least 3 waterings). '!later 

planninp, and distribution mechanism should be sllch that it 

sho\lld be possible to supply ~quired auantity of water during 

th?se periods as part of protective iITig9tion. The storage 

requirement for kharif is estimated to be only 2.30 MID3 in 

respect of the particular scheme under study (Chapter II, 

page <a4) when.the total wat"'r requirement for kharif' crops 

is "'stimated to be 11.53 Mm3 (Chapter III, page 51). Actual 

release of watt>r varies between 0.22 Mm3 and 2.83 MID3 during 



differe~t years (Chapter III, page 52). This soems to be on 

the lower side if the entire kharif potential created is to 

be given protective irrigation. 

13. The balance of storage available at th~ end of irri-, 

gation s(>ason in most of the y"ars is hardly more than the 

doad storage required to be maintained in the reservOir, 

hC'!ncp there is remote poss ibili t y of provj ding water to the 

irrigators for early sowing of kharif crops under the exist

ing set up. There seems to be a trade off between maki~ 

irrigation watAr available for early kharif sowing along with 

protpctive irrigation during. dry spells imd allowing for full 

irri"ation provision for rabi and hot weather spason crops. 

19. Similarly, in the scarcity zon.;~ of the 'l}'pstern 

J'laharashtra, the monsoon genp.rally sets in by the middle of 

June and is spread over three and half months upto end of 

September. A few showers also occur during October and even 

,in early November. Long .and short drY spells occur almost 

everY year during tho months of July and August. Standing 

kharif crops, mainly bajra, groundnut, cotton and veget'ables 

would reauire irrigation (around 3 waterings) during these 

periods of drY spell. Water planning and distribution should 

be SO organised as to m"'et thereoui rnme'1t of watp.r during 

these periods as part of protective irrigation. The' storage 

r~quirement for kharif is estimated to be only 1.46 Mm3 of 

wc:.ter when the total water rnquirep'ent for kharif season is 

0stimatp.d to be 7.30 Mm3 in respect of th~ particular scheme 
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under study in this zone (Chapter II, page 30). Actual release 

during different years is even lower than that, around 1 Mm3 

(Chapter III, page 81). This seems to be very much on the lower 

side considering the amount of precipitation and its distri-
'., 

bution, if the entire kharif potential created is to be given 

protective irrigation. 

20. ~alance of storage availnbleat the end of.irr~gation 

year in 4 out of 9 years is adequate only to meet the dead 

storage required to be maintained in the reservoir; in other 

years the live storage remaining unused varies between 2 Mm3 

and 5 fum3. Therefore there does not seem to be any assurance 

of supply of water to the irrigators for early sowing of kharif 

crops and also to meet the full water requirement for protec-
, 

tive irrigation during dry spells in kharif season. 

21. It may also be noted that although no provision was 

made for hot-weather irrigation in the project water planning, 

in actual practice water is being reloased for hot-weather 

crops perhaps at, the cost of irrigation in kharif season. 

This policy is contrary to the objective of providing prot~c

tive irrigation particularly in scarcity zone. 

22. In respect of less assured rainfall zone, the monsoon 

normally appears to break in the 2nd or 3rd week of June 

every year and continues up .the middle of Octobe r. But, 

there occurs a number of dry spalls, short and long, during 

almost every month. Standing kharif crops mainly hybrid 
-

jowar and bajra, would need irrigation during these dry 
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spells (at least 3 waterings). Watt>r planning and distribu-

tion should be geared to"lards m~eting the watpr reouirempnt 

during the dry spells in kharif season. For illustration 

purposes it may be noted that in respect of the scheme under 

study from this zone the storage requirement for kharif season 

irrigation is estimated to be 3.30 Mln3 when the total water 

req uirement for kharif season crops is estimated to be 16.17 z,.fm3 

(Chapter II, page 27). Actual release during different years 

varies between 3.39 Mln3 and 0.82 Mln3 except the first two 

years (Chapter III, page 56). This seoms to be very much on 

the lower side to provide protective irrigation to the entire 

k..'1arif potential crpated, particularly considering the amount 

of prE'cipitation and its distribution during the rainy season 

every year. 

23. Balance of storage available at the end of irrigation 

E'very· year is 5 Mln3 to 13 Mm3 more than the dead storage 

required to be naintained in the reservoir. This unused 

surplus live storage can conveniently be used for providing 

irrigatio~ to oarly sown kharif crops along with providing 

protective irrigation during the dry spells. This should be 

possible even after meeting t'1e full water requirement of rebi 

season and hot-weather season, although hot-weather season 

irrigation was not provided for in the project cropping 

pattern. 

24. The above observations clearly indicate that parti-

cularly low utilisation of irrigation potential in kharif 
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s~ason inthQ assur~d rainfall zone, less assured rainfall 

zone and scarcity zone of the State mainly arises out of 

supply constraint. Lack of demand for irrigation water by 

the irrigators in these zones are rooted into the uncertain 

and inadequate supply of water from the distribution system 

during dry spells and also into the general practice of not 

, supplying '!'Jater for early sOwing (pre-monsoon) pf kharif crops. 

25. Under the existing set up the main concern of the 

irrigation, system in these zones seems to be assuring water 

supply during fair weather, particularly during rabi season. 

As a matter of fact, OV'er the y!>ars the practice of releas

ing water for hot weather cash crops, mainly groundnut, is 

gaining importance, pres~~ably as a result of pressure from 

the relatively better off farmers from the head reaches and 

middle reachQs of the distribution system. This practice is 

most likely to restrict the possibility of providing irriga

tion water for earlykharif sowing, 

26. It Sepms there is a trade off between growing early 

sown kharif crops with prot~ctive irrigation and growing 

hot weather crops. It may be- instructive to note that the 

main crops grown in these zones in kharif are foodgrain crops, 

like hybrid jowar, bajra, etc., and cotton in some areas, 

where as the main crop grown in hot weather under irrigation is 

a very important cash crop like groundnut. Hot weather ground

nut is reported to be very high yielding crop and is also 

raportedto be highly profitable. Available water released 
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for hot wE'ather irrigation is enough only t.o meet the reQuire

ment of a small proportion of the entire irrigable command 

area, that too in the upper r"aches of the main distribution 

system, presumably dominated by the better off farm"rs having 

considerable say in actual water distribution. 

27. In the heavy rainfall zone of th" State on the other 

hand, virtual absence bfk~arif season irrigation Mainly 

aris"!s out of the demand factors. The avai..lable evidf'nce 

suggests no supply constraint even for early kharif SOWing. 

Under the existing set up and the type of irrigation develop

ment that has taken place over the year paddy is the most 

suitable crop to be grown year round. The irrigators are 

qUite convinced that there is no need for irrigation in 

kharif bi')cause of adequate and well distributed rainfall. 

Entire> demand for watE'r is concentrated in fair weather. 

28. . The practice of irrigation over the ypars has inadver

t~ntly develop~d in tune with this dpmand pattern and the 

whole effort in water distribution is concentrated during 

fair w0ather. Farmers need to be convinced of the utility of 

irri~ating standing ppddy crop during dry spells which do 

occur every year during the monsoon season. 

20. . Under the "xisting situation the practice followed is 

n "ld to field irrigation which natura 11y l"ads to consi derable 

loss in distribution and transmission. Possibility of creating 

d0mand for kharif irrigation and also of improving the over 

all irrigation efficiency may be explored by attemptin..~ on an 
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experimental basis the introduction of long duration perennial 

cash crops like cocoanut, arecanut, etc., in addition to the 

staple foodgrain crop like paddy. This would require consider

able change'in the design and in the organisation of the 

distribution net work. 

30. The irrigation systems crp.ated and d~signed to provide 

protective irrigation, particularly in assured rainfall zone 

less assured rainfall zone and scarcity zone are also being 

rp.quired to ~ulfil the rAquirpment of high intensity produc

tive irrigation. A conflict in objectives under such a 

situation naturally arises. These ou?htto be examined in 

proppr p€'rspecti.ve in ordo'!r to achieve a higher le.vel of 

irrigation efficie"1cy along with the ~quitable distribution 

of water from the irrigation" systems .. 
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WEEt·; ENDING ~IATER CONTENT ,~II;:E:I<LY DISCHARGE t. CoIJE,F:FI.()W 234 
FOR SCHEME.l.RAIGAD 
1 ST LINE WinER CONTENT. 2ND U NE [. I SCHARGE, 3RD LINE OVERFLOW 
~'LL FIGLIRES ARE IN MIl.loION CUBIC ~IETER 
----------------------------_._------------------_ ... _----.-------------------- .. ~. 
~'EE~: ENDING 81- 82 82- 8:~ 83- 84 84- 85 
-------------------------------------------------_._------------------------' 
*TOT··DSCHRG 3.3b204 

TOT-OVRFLW 3.444bB 
3.53637 
3.59212 

2.48955 
5.7228'3 

1. (.(.77b 
4.554b(' 

3.19620 
7.7'5081 

3.25959 : 
b.67484 • 

------_ .. _------------------------------------------------------------------_. 
1 7 MAY 

2 14 MAY 

3 21 MAY 

4 28 MAY 

'5 4 JUN 

b 11 JUN 

7 18 JUN 

B 25 JUN 

9 2 JUL 

10 9 JUL 

11 lb JUL 

12 23 JUL 

13 3(' JUL 

14 b ALIG 

15 13 AUG 

17 27 AUG 

18 3 SEP 

('.89('('0 
O. 12311 
0.(""'00 
0.73000 
0.06198 
0.00000 
('.70('('0 
0.00000' 
0.000('(1 
0.650CIO 
0.00000 
0.00000 
<t.5S(lOO 
0.0'5490 
(I. O(I'.(IC> 
O. 50C>0~) 
(1.02bB9 
0.(>0000 
O.42('CI(1 
0.07bb9 
('. (.OC·(·O 
0.47000 
(. " ('0('('0 
('. (>C.(.(>O 
1 • ('90('(' 
O.OOl)O(> 
( •• (.(1(,('0 
1.74(.()O 
O. 0('(>00 
O. ('0000 
2.090('0 
0.00000 
C'. 00(.00 
2.5bOOO 
O. (.OOC.O 
(I. (,('OOCI 
4.410('(1 
(I • O('~'('C' 
0.0699(' 
4.440('0 
O. ('00('(' 
1. 16879 
4.41 C.(.(I 
O. 0'10(10 
0.51931 
4.34000 
('.00('00 
0.22990 
4. 28'.'('(' 
O. ('OC.(IO 
('. (.(.(1(.0 
4.290('(' 
('. "00('0 
O. ('('C.ClO 

0.22100 
0.28187 
O. (.(.0(.0 
0.1'580(1 
0.24621 
0.0000(' 
0.1'54('0 
0.00000 
( •• 00(100 
0.15400 
O. (.(.OC'O 
0.00000 
('.15400 
O. 00(100 
O. 0('('('(1 
0.44300 
O. (IO('OC' 
O. (.0('00 
0.72C'00 
0.00000 
O. OC.CK.(I 
1 • 9000(1 
('. 0(1(0(.(> 
('. 0(.(.(><) 

3.470('0 
0.00000 
O. ('('0(1(1 
4.3700(' 
O. ('('('00 
('.b1949 
4.340()(' 
O. (.0000 ' 
0.11999 
4.37000 
0.00000 
0.08999 
4. 410(1'. 
o . ~)oc.c.c. 
C" 3996(' 
4.44(.(.0 
O. 0\)(.('(' 

('.75929 
4.37"0" 
(1.0000(' 
0.27999 
4.35('0(' 
0.0('00(' 
('.199bl 
4.370('(' 
(' • 000('0 
0.249'32 
4.37('('0 
('. (.()C'c,,:, 
(1.22893 

0.241 (.(1 
C> • ('0000 
('. ('00('0 
O. 196('0 
0.0399(. 
0.000('0 
('.187(.0 
0.00000 
O.O(I(.C.O 
( •• 1910(' 
('. (100('0 
O.ooc'O() 
O. 17BO(' 
(I. 00000 
( •• (,('(.(.0 

O. 15400 
0.024(1b 
0.00000 
(1.154('(1 
O. 0000(' 
O. (.(.()(.o 

0.277(10 
('. (.o(>c.o 
(> • 0000(' 
1.8b('0(' 
O. ('0000 
('. (.(.~)(I(I 
4.340(10 
('. (.00('(' 
0.00000 
4.41('00 
0.00000 
0.48959 
4.440(10 
('. (.(1('('0 
0.55949 
4.37('('(1 
(I. c.(.oe.e, 
O. b2'i39 
4. 410~'(' 
('. (.0(1(1(. 
0.659;'19 
4.37(1C'(' 
0.0')0(.0 
(1.3"1979 
4.410,.'1 
( •• ('('00,1 
0.419b'? 
4.37(1('(1 
0.000('0 
0.34979 
4. :;41:'0(' 
O. O(.(.(.() 

(1.29941 

('.543C'(' 
O. 0('(>('0 
( •• 0(11:'('0 
C'. 473('0 
O. ('('(10(' 
0.000(10 
().425('0 
O. (.(1('(10 
O.O('('OCI 
0.36900 
O.(.OOOl' 
0.000('" 
O. 2'53('(' 
0.0(1000 
O. ('('0('(' 
(1.20800 
O. (I('l)('(' 
O. 000('0 
0.213(1(1 
O. OO(lOl) 
(1.0('0('(' 
1 .. 03000 
C,. ('('O(IC' 
('. C'O(.(>O 
1 • 1 (.(.(.(. 
(' • 00(>00 
('. (10('0(1 
1.31000 
O. ('('('0(. 
0.0(10('0 
1.52t.:·"t.:' 
O. (1('('('0 
('. 0(,('('0 
3.470(10 
(I. o (u':, (I 0 

, 0.00('(.0 
4.22('(":' 
O. (1('0('0 
(). ('('('('(' 
4.37000 
O. (.(.(.(.(. 
0.21989 
4.S1CI(IC' 
O. ')('0'10 
('.4379(' 
4.44('('0 
O. (.0(1(.0 
1.03889 
4.41('('(1 
O. 0('0('0 
('.769"b 
4.37C.<I(. 
,( .. (.(.(.(.(. 

('. 361~3 

('.875('CI 
O.OC'OOO 
( •• ('C.(·(II:. 
0.841300 
0.('('(100 
0.00000 
0.82900 
O. ('OOOll 
( •• (1(1000 
0.786(10 
('.000(10 
O. 000('(' 
(I.7b9('(1 
0.00000 
(I. 00('0(' 
CO. 7('300 
( •• ' ('('('('0 
0.00000 
0.6950(1 
O. 000('0 
O. ("-)(.(.(. 
1.2900(' 
(>. 0(,('0(1 
( •• 00000 
1.74('0(' 
O. (10000 
O. 0000(' 
2. (110('0 
( •• 0('('00 
('. 00000 
2.750(". 
(>.0(>(1(10 
('. (lO~)OC' 
4.44('00 
O. ('('000 
0.3297(' 
4.41('C'(' 
C,. ('0<)('(' 
(I. 37<!>4 7 
4.47('0(1 
O. ('OC'('(' 
1).6('7(14 
4. '17('('0 
(I. 000,10 
1. "978 
4.3700(1 
('. (.O~)O(' 
,\.5273!':i 
4.410('(' 
0.00('('0 
(I. 2986i, 
4.37C'('0 
(I. ('('('('\) 
, •• '397f'iC» 

('. 473(.(1 I 

0.(.7415 • 
( •• (.(.(.(1(' I 

('.43'7('0 : 
0.00('('0 I 
O. ('0(100 I 

0.41300 I 
O.OC'OOO , 
( •• 0(.(1(10 I 

0.4('100 I 

O. ('('(1(.0 : 
(I. '.0000 I 

('.37900 
( •• 00000 
O. ('000(' , 
".1720(,' 
Ct,13244 : 
0.00000 
('. 4 B'5('O : 
(I. 0(1(1(1(1 : 
('. (.(.(1(.0 
0.59800 
C'. (>(.(.(.(. , 
(I. (.OCICIO 
1.2Ej(·OO 
0.00('00 
O. (.(.(1('(' : 

4.37000 : 
('. (.(.(.(.(. : 
0.3984b 
4.54('('() 
(I. 0')(.(.0 : 
(1.35913 : 
4.3700(1 : 
('. (1(.(.(.(. I 

0.94211 : 
4 • 4 IC'('(' I 

('. (.(10(·0 I 
( •• 49936 I 

4 • I~ "1<'(' 0 
('. (.(.OC.(I 
0.34922 I 
4. 41(.(1(. I 

O. ('C'OOC) I 

( •• 42'790 I 

4.41 C.(.(.I I 

O. (10('('0 I 

(1. 3.c~ 733 I 

4.4,IC'00 I 
C>. (.(.000 I 

(1.6376(' , 
4 • 4 1 0('(' I 
O. 0('('(,(, , 
O. '3~i~8t..')(.l I 
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WEEK END I NG WATER CONTENT, ~JEEKL Y [I I SCHARGE t. OVERFLO~J 235 
FOR SCHEME,1.RAIGAD 
1 ST LINE WATER CONTENT,2ND LINE DISCHARGE,3RD LINE OVERFLOW 
ALL FIGURES ARE IN MILLION CUBIC METER 
--------------------------------------------------------------------------
WEEK ENDING 79- 80 80- 81 81- 82 8~~- 83 83- 84 84- 85 
-----_ .... ------_._-------_._---------------------------_ .... _-----_._-----_._------
19 10 SEP 

20 17 SEF' 

21 24 SEP 

22 1 OCT 

23 8 OCT 

24 15 OCT 

25 22 OCT 

26 29 OCT 

4.2800(' 
( •. ("'0('(' 
C'. 00000 
4.57'.('(, 
0.00('0(' 
('.24989 
4.4400(' 
('. (:tOC'('" 
0.71741 
4.3700'" 
0.00000 
0.42959 
4.31000 
O.OOOC'O 
0.0600(' 
4.280('0 
0. ('('000 
0.00000 
4.34('00 
0.00000 
0.00000 
4.28000 
0.000('0 
0. ('(.(.00 

4.3'5(100 
0.0('000 
O. 15905 
4.35(1(10 
0.00('00 
C'. 13867 
4.340('0 
O. (.OCIC.O 
0.07924 
4.35000 
0.0000(. 
0.17942 

. 4.34(JOO 
O. ('0(1('0 
0.09962 
4.31000 
(I. 0('('00 
C'. 0('000 
4.28('00 
0.00000 
0.00000 
4.250('0 
0.00('00 
( •• ,·(·e·oo 

4.34000 
0. ('0(.0(. 
O. 0~)(l00 
4.41('('0 
0. ~)(",OO 
C'. 26970 
4.44<'0(' 
( •• ('('("'0 
().65939 
4.37000 
O.OC'OOO 
0.37979 
4.35000 
O. e.e.e.(.e. 
0.14886 
4.350(J(1 
O.OOC.<.O 
0.39931 
4.34000 
0.00('0(' 
0 •. 07924 
4.28000 
0.00000 
O. e.e.ooo 

4.4100(' 
('. (,(".(.0 
O. 4~.780 
4.34CJ('(1 
o.oe.ooo 
0.298('(' 
4.37(",,, 
('. (.ooc·,· 
0.43837 
4.41('00 
O. C'6934 
0.45846 
4.34('00 
C'. oCiCle.c. 
0.06000 
4.2500(' 
o.oooe.o 
o.oe.ooo 
4.2800(' 
O.OOC.O(I 
0.00000 
4.25C.OO 
0.000('0 
('. <.OOOC· 

4.37('00 
C, • (.0(.0(' 
e •• 28866 
4.41('('(' 
e •• 00000 
( •• 249:!.2 
4.41 (.c.o 
('. ('OOC.O 
0.'36733 
4.41000 
0.00000 
O.892C'2 
4.470('0 
('.00('0(' 
0 .. 38856 
4.·27C.(.(. 
O. C'O(.(.(. 
(1.459(13-
4.3400<' 
e·.Oc.oO(' 
o.ooooe· 
4.3100e. 
o. (.0000 
C'. oooe.o 

4.410('0 : 
C'. (.(le.o(. : 
0.43724 : 
4. 41 O(lC' 
O. e'(I,)o(l , 
0.7375(' 
4 .. 34,;,(10 : 
o. (I("~)(l(l : 

0.33734 ; 
4.41('OC' : 
0. oc.e.oo , 
('.30734 
4.37('00 : 
C'. ~)000(. , 
0.28866 : 
4.34(.e.c. 
0. ,.OC.OO : 
e'.25866 : 
4.31000 
O. 0('000 : 
0.00000 : 
4. ,,25(1(10 ~ 
O. 0(";'00 
C, • ('00(. C. : 

----------------------------------------------.---------------------------~ 
WEEK ENDING OATES ADJUSTED FOR LEAP YEAR 
* TOTAL D!SCHARGE ~ OVERFLO~J REFER TO ~jHOLE YEAR 
WEEKS COVERED F:EFER TO RAINY SEASON ONLY 



APPENDII:~ 236 
!~EEI< END!t~G \'IATER CQNTE~!T .I .. !EE~:L.Y DISCHAF:GE ~: Q\)E]~FL()I,I 
FOR SCHE.!'1E.: 2. PUNE-NAZARE 
1 ST LINE WATER CONTENT. 2ND !.INE" DISCHAF:GE.3f':D LINE ()IJEHFLQ~I 
AL.L. FIGURES ARE IN M!L.L.ION CUBIC NETER 
------------------------------------------------------------------------.------
WEEK END!NG 76.- 77 77- 78 78- 79 79- 90 9(0- 81 81- 92 
---------------------------------------------------------------------------
+TOT-DSCHRG 8.29920 

TOT-OVRFL.Wl11.893(10 
9.02777 
6.81747 

7.9"3973 
O. (1')000 

6.54423 
8.45527 

6.86722 
1.0(145(1 

6.54139 
O. 1 (10(13 

---------------------------------------------------_.-----------------------
1 7 MAY 

2 14 MAY 

3 21 MAY 

4 28 MAY 

5 4 JIJN 

6 ! 1 ·]UN 

7 !8 JUN 

8 25 ·]UN 

9 2 JUL 

10 9 JUL 

11 16 JUL 

12 23 JUL 

13 30 JUL 

14 6 AUG 

15 13 AUG 

16. 20 AUG 

17 27 AI.J[3 

18 3 SEP 

12.11240 
0.15840 
0.0(10(10 

11.77280 
0.1440(1 
0.(10000 

11.3(159(1 
0.29040 
~~. 0(1000 

10.83890 
0.4(1800 
0.0000(1 

10.35780 
0.4594C) 
O. 0(1(1('0 

16 .. 23400 
O. 00(10(1 

15.13610 
1b .. !5930 

(1.1224(' 
0 .. 5112(' 

16.45790 
0.20640 
(1.54415 

16.45790 
0.00000 
7.66716 

16.23400 
0.1224(1 
2.10692 

16.45790 
0.09600 

10.1657(1 
16.46070 

O. (196(10 
6.48(191 

16.45790 
0.14400 
2.25494 

17.0174(1 
(!. (1('(1(1(1 

43.82980 
16.45790 

O. (10000 
7.42541 

16.3(1940 
(I. 1440(1 
2.87654 

16.2'J:400 
0.18240 
1. 3'~7(14 

16.4579(1 
(I. ('0(1(10 
1.66241 

8.26360 
',)", 59321 
~). 0(10(1(1 
8.023('5 
('.22442 
0.00000 
7.7825(1 
0.14962 
O. 0(1(1(1(1 
7.11745 
0.:51252 
0.00(11)0 
6.891(15 
0.0480(1 
(I. (1(1(>(10 
6.74955 
0.12(>')(' 
o. (U)CU:,1) 

7.5844') 
0.2112(> 
(I. 1)('0(") 

13.5133') 
O. (1(1(10(1 
O. (1(>(1(1(1 

14.23490 
0.(1(1000 
0.(10000 

16.4579(> 
O. (1('0(1(1 
0.00000 

16.2340(1 
0.17290 
0.00('(>0 

16.15930 
0.23(14(1 
O. 0000') 

!6.!S9'30 
0.0':0000 
0.0(10(1(> 

16.30640 
(' .. (JI)(lO') 

0.87(139 
16.3084(1 

f~'. 11520 
0.87161 

16 •• 1593(1 
0.0(100" 
0.80746 

16. 1 :'9~(1 
O. O,,(~,t;Jt:J 
C'. (1t:IOOr.) 

16. 2~4(1':' 
O.lNl"O 
0.oe52(1 

7 .. 952'3(, 
0.336(1) 
(1.00(10(1 
7.99570 
0.1680(1 
0.00000 
7.83910 
0.16800 
(I. (10('0(1 
9.31070 
0 .. ('720'=' 
0.00000 

10.27290 
0.(19600 
O. (>(1(10') 
9.9616(> 
(>.16BO(1 
0.00(>(1(1 
9.8484(1 
0.048('(1 
O. (1(>0(1(1 
9.9333(> 
Q .. (1t:1()('O 

0.000(10 
9.8484(1 
0.2980(1 
O. (1(00(1(1 
9.2541(1 
(1.6792(1 
(I • 000(1t) 
8.9711(1 
0.1609') 
0.0(100(1 
8.8579(1 
O. (124(10 
0.00(100 
8.207t)0 
0.432(10 
0.00000 
7.92495 
0.1(18(10 
0.0')000 
7.81080 
0.00000 
(1.0(10(10 
7.83910 
0.0t)(")0 
O.OOCIOO 
B.6598(1 
(I. 19:NO 
(I. (1('(":'0 . 

12 :31 0'3';1 
C'. (14F.!(1(1 
t',). OQO':t1) 

B.2(170(1 
0.07934 
O. (1('0(10 
7.92400 
0.1('614 
0.00(1(10 
7.88155 
0.000(10 
(I. 0(1(100 
7.91090 
('. (1('(10(' 
O. 0(>('0(> 
7.2731(· 
0.09072 
0.00(10(1 
7. (1750(1. 
O. ')1296 
(1.0')(>1)0 
7. 0184~1 
':0. or)OOt) 
(I. 0(11)(1(1 

6.7')71(1 
(I. 067"3(1 
0.0(1000 
6.226(1(1 
0.07200 
(I. (,(1(1(10 
::i.7!6bO 
(I. ':U:II:II)/) 

CI. (I('O':I~I 
5.66198 
O. (100(10 
O. ("'00(' 
5.63312 
0.0(100(1 
0.00000 
5.80292 
0.0(1('(10 
(I. OCIClelO 
6.19770. 
0.('(1000 
0.000(11) 

12. 849:W 
~I. (1(1(>(10 
(I. (1(1000 

1 ~. 4:~:'!::;1) 
O. ':'0(100 
0.000"t) 

15.7(179(1 
(I. ('00('1) 
O. O(lea~ 

16. 1 :S9'S~1 
(I.(I~lle 

. 0.('0'7. 

11.603(1(1 
(1.0000(' 
O. (IOOCI(I 

11.4049') 
0.27482 
0.000(10 

11.2634(1 
0.03696 
(I. (I(IOCIO 

10.95210 
0.10836 
,). (100(") 

1(1.6125(' 
('.2 1)587 
('.0('(100 

10.86720 
(I. 0(1(1(10 
(I. (.t)ooo 

1(1.7823(1 
O. (0')00(1 
(I. (100(>(1 

10.64090 
(I. (1(1000 
0.0(1000 

1(1.5842(' 
0.00')0(1 
('.0(1185 

16.1593') 
(1.04(139 
(I. (10000 

16. 159"S(' 
0.04039 
0.(10598 

16.1593(1 
O. (1(1(10(1 
0.01754 

16.04610 
0.(10000 
(·.OOOCOO 

16.15930 
(1.38645 
t). O,,('OCO 

16.15930 
0.09425 
('.(11"$44 

16.15930 
(' .. '='9425 
O. OOOO~~ 

Ih.1:593(1 
~1.jl9414 
(, . (u:u:,o(, 

16.1~9"';1 
':'. 14.,64 
t). (1/:1 CI 0 f.\ 

9.43635 
0.34003 
(I. ('('()(IO 
9.01195 
0.29923 
0.000(10 
8.48887 
0.44256 
(I. (.(IOCI(I 
8.0(1777 
(1.1943') 
,) .. 00(1(:11) 

7 .. 68')62 
0.04858 
(I. 0('('(1(1 
7.21876 
(1.36502 
(1.0000') 
7.69987 
(t.0569') 
O. 00(>')(1 
8.41416 
0.04858 
0.0(1000 
7.5C1742 
0.24289 
C'. (1049(1 
9.S9709 
(I. (.('(1(1(1 
O. ('(1(100 

16.1593(1 
0.06732 
(I. (10(1(1(1 

1 i!>. 1593C' 
(I. (19425 
0.01831 

16.15930 
0.09078 
(,./)0835 

16..1593/) 
0.000(10 
0.00000 

16.1::;93(1 
O.(153Bb 
0.(1"5913 

16.1593(1 
(I. (I(IOC"~ 
0.0187(1 

11..15930 
.:) • ':U;U:IC)':, 
(I. t)(>(.1()0 

16. 159"!I':' 
C'. (12486 
O. (lU!5:S 



APPENDIX:2 237 
~'EEK END! NG ('IATER CONTENT. ('!EI::~:L Y !) 1. SCHARGE: ~< 'J'IERFL,O~J 
FOH SCHE~!E: 2. PLlNE-NAZARE 
! ST lo!Nt:: I~ATEF: CQN1"ENT .2ND L,lNE DISCHAF:GE.3r.:D LINE ()'.JERFI.O!~ 

ALL F!GLlF:ES ARE IN M!LL!ON eLl!:!IC METER 

WEEK ENDING 76- 77 77- 78 78- 79 

19 1(' SEP 16.:1'0(41) 16 .. 2~4/)1) 1'3. 96'70':> 16. 159'".;. 
('.240<"::' (I .. ('72(":' <' .. ()()o(,(. (' .. t:H,)(uJ(' 

2.56577 0.99146 0.00000 ':' .. (u),)O(' 
20 17 SEP ! 6. 3('94';' 16.1593':' 12.80580 16.15930 

('. 0(,(11)(. 0.072(11, 0.2544') 0 .. 58224 
1 .. 63330 ( •• ('1.)(.(.(, (' .. ()(I(I(I(' " .. (")('10(1 

21 24 SEP 16.45790 15.73491) 14.23490 16.15930 
('. 192('(' (I .. 3024(1 ('.1104(. 0'.47441 
1. '337/]4 0.0(10')(1 1.).00000 0.<)(1(100 

22 1 OCT 16. '3('840 15.5933(' 14.6594(1 16 .. 15930 
('. 14401.) (I. (11;'000 0.0(1000 1.91232 
1.94412 Cl. (10(1(10 0.0('('00 O. ('00('(' 

23 8 OCT 16.2'34(10 16.2'3400 14.91410 16.15930 
(I. ('('('0(' ('.00('00 O. (1('('00 ('.16843 
1.337t;14 0.08520 0.000('0 ('.00('00 

24 15 OCT 16.15930 16.1593(' 14.88580 16.15930 
0.14400 (1.0000(' 0.00000 0.08('93 
(I. "8:52(' 1. <J'33(JB O. ('(10('(' 0.15600 

25 22 OCT 15.76310 15. 9329~. 14.80(>90 16.15930 
0 .. 348(1(1 (). '36'.)')(' (.; 21600 ('. ('(1(11)(. 

(I. ('0000 o. t)l)t.;u)O O. 0000(1 J • 09:;1\.)(' 
26 29 OCT 15.2112(' 15.67820 14.91410 16 .. ! 59'3 /) 

0.42000 I). (17:201) ').14400 O. ('5690 
('. (10(1(10 O. (1(,(,(,(, ('. 0('('(1(' ('. 0('('('(' 

WEEK ENDING DATES ADJ'JSTED FOR LEAP YEAR 
... TOTAL DISCHARGE ~, OVERFLO~' REFER TO !>'HOLE YEAR 
WEEKS CO',JEF:ED F:EFEP. TO F:A I NY SEASON O~!L Y 

1 b .. 1 ~~(.?~t(1 
()./)b732 
o. (u)149 

! 6 .. ! 59'3(1 
0 .. (l')Of)(' 
(l .. ,=114'3~; 

1~.159-3') 

(1.07632 
0.000(10 

16.1593(' 
0.71<'57 
( •• ~'OO(II) 

16.159::0 
(;'.24569 
0; 000('(' 

16.15930 
0.08078 

I 0.16985 
16.159~t;) 

('. ('('0('0 
0.156('0 

16.10270 
0.00('00 
O. ('00('(' 

91- 82 

16 .. 1~·93() 
':'. ('~',386 
0 .. 01572 

1 c. ! ~93(' 
('.17579 
O. ('('(1('(' 

16 .. 1593(l 
('.81734 
(I. ~.OOOI) 

16.15930 
(1.2('(147 
O. (,(.(.(1(1 

16.15930 
('. ('1 :~46 
t). 01 ~55 

16.1593(' 
O. ('(1(1(.0 
('. C'('O(I'. 

16.159'3~) 
('. (.(.(.00 
('.00000 

16.1593(' 
('. C)ooor) 
('. (1('00(1 



APPEND I X: 2 2)8 
WEE~: ENDING WATEr::: CONTEN1·. WEEI<l.Y C'15CHARGE t, OIJERFI.OW 
FOR SCHE~!E: 2. PUNE-NAZARE 
1 ST LINE WATER CONTENT, 2ND L 1 NS D I SCHAF-~GI:i:, 3r:::D LINE. OIJEF:FI.O.J 
ALL ~! GURES Ar:::E H! ~1! Ll. 1 ON CLI91 C ~!ETER 
--------------------------------------------~--.----------------,--_. __ ._---
.JEE~: END ING 82- 8'3 83- 84 g4- 85 
---------------------------_._-------------------------------------------
*TOT-DSCHRG 7.28993 

TOT-OIJRFL.' !. 77291 
7.28('21 : 
4.62487 : 

--------------------------------------------_._------.-------------_._---_. 
1 7 MAY 8.98695 7. e:8440 7 .. (18575 

el .. 37015 (;'.17(171 f) .. "~)')O(I 
o. (I/)Q"O (~ .. 1)(1(11:11':' (' .. (U:II:U',) (, 

2 14 MAY 9 .. 91262 7.31498 6.69974 
('. 0('('0') ,). 17('71 ('.24288 
0.00000 I). (")1)0') O. ')000':' 

3 21 MAY 8.48887. 7. ('6821 6.52428 
('.19430 I) .OOO(H) ('. (10000 
(\ .. t)ete)(ll.) O. 0(.(1t)0 (I It t)(If.)(lf) 

4 28 i'lAY 7.98852 6.82256 6.32845 : 
0.24288 ('.17('7 ! () .. (U')(lt)(I 

0.00000 0 .. ')0(":") <, ,. t).)(lt;lf) : 
'5 4 JLlN 8.83752 6.50674 6.1('657 

0 .. O(lCl')O 0.16843 ~~. 10925 : 
('. 0('0(10 (I. '='(11)(10 Ct. O(l()(,)<) , 

6 11 JUN 8.28964 6.39306 5.91866 : 
".24288 ". (.c.c.(.(. O. C'6~60 : 
0.00000 O. 000'") 0.01440 

7 18 JLlN 7.83457 6.27864 6. (1(1385 : 
').19430 O. (.'.0"('0 C'. 0(1000 : 
('. ('('('00 Ct. (1()(H)(' , •• <.(1'.(11) 

8 25 JLlN 7.75760 6.2"874 5.88470 
O.O('OOC' (I. (.(lC'('(\ ". 0(>('('(' 
<'. OOCII)(I (I. O(.OC.O () .. ')(100(1 

9 2 JUL 7.48818 6. ('8931 5.69679 
O. C'9715 (I. 0<)0';.(' 0 .. O()I)I)O 

O. C'('835 (I .. 0(,(,,:,(; () .. i,)(JIJ(;(, 

1') 9 JUL 8.29020 5.9('168 6 .. 6822(' 
(I. (II)(I(l(1 <'. 1)('(1(1(1 (I. (1(,r)r;Q 

0 .. ')25(10 o. ':11)0':11) (' .. 0(;1 ..... ')() 
1 ! 16 JUL 6.69974 :; .. 85(146 '7. 834~:·7 

(I. ('C'OO(l <" .. I)f)(It":'u) () .. I)("~I(H) 

(I .. (11 (156 (I .. (H)(II:;II) ,). (12it:.·5 
12 23 JUL 6.4365';5 5 .. 76528 !() .. 4'7!:t5() 

(I .. (1(11)(1(1 () .. t)(I(U)(I (\ .. ':I()(I(II:' 

0.(>1284 (1 .. "')(U)f) 0 .. ')(1461 
13 3') JUL 6.31373 5 .. 696"79 11 .. 5~:-:.:2(l 

O. ('000';1 I). <'OOOC' I) .. r:tf.),=I'~)t';) 

(, .. t)f)(l('(1 Q .. 0('(1(11) 0 .. r)r)(I(1(1 : 
14 6 AUG 6. 226')(1 0 .. rJ'='OQt) 12. 44'~7f) 

(i .. (IOC'O/) (, • (":1(1(1:) (I .. ':'Qi)(H':1 

O. '")('0(' 0 .. OClO(I() " .. 1)'3446 
15 13 AUG 6.15751 4::.2(18'74 !3.9417(' 

O. (lOOC''=' (\" (u)t,:I OO O. '')(IC)(JO , 
('. (.C'OOC' ('. "OC.(.(. (I. (I::~5e3 

,16 20 AUG 6. C'8931 8. e'9946 1 :i .. 9'='J~:;4t) 
( •. (,c,c.c·e. ". (.(·(tOO (, .. (,/)(1,=,1:, 

0.0('('00 ') • "0(>00 I) .. ()t)(II)/) 

17 27 AUG 6.10657 9.838b6 16. !59~~(1 
(I. (.O()O() (I .. -:'(H)(II') () .. (1('0 /)/) 
(I. ':,t;:tf)('(1 (I. ':,(1(,(,(, 0 .. (,(1(":10 

19 "3 SEP 6 .. ('7233 8.H8S47 16.07720 
t) • (I(lt:lI)f) (I. (1(11)-:,,) (1.0(,1(1(1(1 
(I .. ()t:I()(U';i I)" (l/)(U)') 0 .. (12232 : 



APPENDIX:2 239 
WEE~: END I NG I~ATER CONTENT, !~EE~:L Y DISCHARGE ~I Q\)EF:Fl.OW 
FOR SCHE~!E: 2. PLINE -NA Z ARE 
1 ST LINE WATER CONTENT,2ND LINE DISCHARGE,3RD LINE OVEF:FLOI/J 
ALL FIGURES ARE HI M!LLION CUBIC METER 
-------------------------------------------------------------_.----_._-_._ .... _ .... 
~JEEK END I NS 82- 83 93- 94 84- 8'S 
--------------------------------------------------.-------------------------
19 10 SEP 5 .. 9'5291 El.69923 15.96830 : 

<- .. (lQ('(,(, (1. <10':'()I) (I. (10('0(1 
.) .. OOOf).) 0.0(01)') O. (10')(0(1 : 

20 17 SEP 5.71405 9 .. '39561;1 16.159'30 
.) • 00(11).) 0 .. 0(1001) 0.50064 
(' .. f~I(I(ICH) ".1344') (I. (11)')(11,) 

21 24 SEP 14.583~O 10.49930 16. 1593CI 
(I. (1(;'0(1(1 (1 .. 449(';2 (1.17975 
O. '1<;'00':' ~) • (IOC·(·(I O. 0(")')(1 

22 1 OCT 14.0291(,' 1(1.4993(' 16.1593(1 
0.75890 ('.34826 CI.67654 
('. OCI(IOO O. (1(1(1(1(1 ('. ('(11)(10 

23 8 OCT 14.62910 10.4993(1 16 .. 15930 , 
0.151'.,)8 (1. (1942'5 CI.294(17 
O.OOOCIO CI. OCIO(II:I c) .. ,)(u')')(1 , 

24 15 OCT 16.15930 16.1593') lb .. l~;930 : 
0.01346 0. CI4039 0.17957 
0.00(1(1(1 CI. (1(1(.(1(. (I .. 156(11:' , 

25 22 OCT 16.15930 16. 1 ::9'3() 16.15930 
(I. (14858 O. (1(.CIClel CI. (I(lQ(IO 
0.000(10 O. 00(1(11) 0.000(10 , 

2b 29 OCT 16.1593(1 16.159'3(1 16.1593(1 : 
O. (IOOOCI (1.23477 0.00000 : 
0.936<'0 (I.O('(IOQ 1.6368(1 : 

-------------------------------------------------------------------------
WEEK END!NG DATES ADJUSTED FOR LEAP YEAR 
* TOTAL D!SCHARGE AND D'.JERFLO~! REFER TO ~JHDLE YEAR 
~JEEKS CO\)EF:ED REFEF: TO F':A I NY SEASON ONLY 



t}~'~'~N£~6i~G WATER CONTENT. ~JEEI<L. Y DISCHARGE ~, O\/ERFLO~J 240 
FOR SCHE~lE: 3. JAL.GAON-MANYAD DA~l 

1 ST LINE ~JATER CONTENT ,2ND LINE DISCHARGE,3RD LINE OIJEf':FLOW 
ALL FIGURES ARE HI MILLION CUE<lC METER 
--------------_ .... _-------_.------------------------------------------------_. 
~JEE~: END 1 NG 76- 77 77·- 78 79- 7'? 79" 8(' 8':0-- 91 91- 92 

*TOT-DSCHRG 74.23210 36.84240 30.51650 49.3138~1 68.34120 57.98210 
TOT -OVRFLW ('. ('('0('0 (', ""0('0 0, ('('('00 4.78265 19.0('(.9(' ". ('('00(' 

-------------------------------------------------_._----------------------_. 
1 7 MAY 

2 14 MAY 

3 21 MAY 

4 28 MAY 

5 4 JUN 

6 11 JUN 

7 18 JUN 

8 25 JUN 

9 2 JUL 

10 9 JUL 

11 16 JUL 

12 23 JUL 

13 3(' JUL 

14 6 AUG 

1~ 13 AUG 

16 20 AUG 

1,,/ 2" AUG 

19 '3 SEP 

'27.27330 
1.97858 
(I. ('0('('0 

26.85900 
0.48955 
0.00000 

25.54610 
1.59007 
O. ('('0('(; 

24. 13b80 
2.13281 
0.00000 

23.00480 
1. 63140 
" .. 1)(10C'0 

2'3 .. 654'30 
('.58426 
". 0(1(1(10 

23.24650 
1.05845 
0.00(,(,(1 

27.68730 
2.16334 
(1.00000 

32.14310 
(1.00000 
l'. (.(.000 

33.59210 
1.56761 
O. ('('('00 

33.85100 
0.33869 
('. 0('('('(' 

33 .. 84850 
(,,42878 
0.00000 

34.24020 
1.061'35 
(', 0('0('(' 

37.07910 
('.37666 
0.000'.0 

39. 2128t;' 
1.11:.216 
() • (,('('0(' 

38.86590 
1. (.5931 
0.000('(' 

42.95.,9(' 
0.91349 
0 .. ('(J(I(I(' 

48.19240 
('. ('('('('(1 

( •• ~iO"('(' 

18.28180 
1.15522 
(, • OO"liO 

10.93950 
2.2(l(168 
('.00('00 

15.6216(' 
0.81583 
0.0('('('0 

14.91410 
1.91594 
('.00('00 

14. ('51('(' 
1.00673 
('. (,(,(,(,0 

13. 5274() 
(1.98050 
0.00000 

13. ('1 EVJ(, 
0.88337 
O. ('0('(1(' 

18.73460 
('. ('('0('(' 

0.00000 
19.27230 
0.00000 
('. 00(.(,(1 

19.27230 
O. ('('('0(' 
0.0('000 

18.961('0 
0 .. 24067 
", ('('0(10 

21. 67780 
('.15422 
0.00000 

22.(>74('0 
O. ('0000 
('.00('('0 

21. 67790 
0.91('26 
('. 0('0('0 

2('.97740 
1 .. 5()'!t46 
(', (.(.(,(.(, 

20 .. 62820 
('.97958 
(' .. 0"0'='(. 

:~<' .. t~1364(' 
1.56451 
() .. (1(1(1(1(1 

21,9'325(1 
(I. (I()(I(U.) 

O. (,(.(.~.O 

18.32280 
0.1540'3 
(' • (.('(.00 

17.6068') 
('.90554 
0.0000(' 

16.6121<' 
0.86678 
0.0('0('(' 

15.9612f) 

0.36504 
0.00('00 

15.48('10 
0.83311 
O. (I(.O~iO 

! 5 .. 282(1-:, 
(1. ('0000 
O. (.0000 

24,9('63(' 
(I. ~'OOOO 

('. ('0('(10 
26.88:::'.0 

('. ('('('00 
O. (lOOOt;, 

26.4888(' 
0.40745 
O. ('('00(' 

26.80860 
O. ('('('00 
0.0000(' 

27.(12650 
O. (10('00 
". (I(H,)(H:. 

26 • ~()20'=' 
<'.8(·1()5 
0.00000 

26.3190(' 
('.75667 
O. (.(,(.(.(. 

24,9('40(' 
1.85482 
0.00000 

23.63('5(1 
1.7('880 
('. (.(,(.(,(, 

22 .. b40CII) 
1.5649(' 
(.."\.. () (;u),," 

21.6:778(' 
0.72"6(' 
('. (,(1')(1(1 

2~J # '54561;1 

(I .. (1(1(10(' 

el • 1;1(10(.") 

14.26320 
0 .. 25200 
0.0('('('(1 

13.995'3') 
0.168('(' 
0.00000 

13.4991(' 
0.0('0(") 
('. ('00('(' 

12.8765(' 
0.3360(' 
O. ('('000 

12.50960 
('.0840(' 
(I. ,:,(.(.(,(. 

12.42370 
('.336('(' 
0, 0('('00 

12.22560 
O. ('0000 
('. (,(,(,(,0 

13,38590 
('.1690(' 
t;·.ooooo 

13 .. 72550 
(',00('('0 
('.00('('(1 

1'3.72550 
('. ('(1000 
0.00000 

15 .. 33860 
0.0';'0('0 
0.000(1(, 

1:0:. -::n860 
O. (,('('00 
0.00000 

27.0265(1 
0.00000 
('. (,(.(,(.0 

'32#79970 
O. (.c,(.c.\) 
~l • (.(.('(11) 

43 .. 'Y7:26(1 
(. • ~. (I (. (II:. 
(, • (1(,(,(,(, 

47. '3742~' 
( •• ('('0('0 
';1 • I)'='(l()t) 

40. 251~j<1 
t) • t:1f;U:H:") 
(I. (H)O(") 

51 . -"':'79':1 
t) .. (I(.(H)() 

(I • '=,,) (I {I '=, 

26.9(.(,1(' 
1.35940 
( •• ('('('('0 

24.93230 
Z.33852 
( •• ('0('('0 

2'3.43240 
2.9~932 
O. 0('0('(' 

21 , 87:0:9':0 
2.33388 
O. ~"OOCII) 

20. 715bC' 
1.15200 
('. ('('('0(' 

21.2250'=' 
('.2664(' 
f). 00000 

21.6212(' 
0.00000 
O. ('OC.(.O 

22.6400(' 
('. ('00('(1 
0.00000 

22. 64'=1('(1 
O. ('0('(10 
('. ('('('0(' 

22.b4000 
0.32640 
o • 0')0(' (, 

22.4985(' 
() .. 32640 
0.0(,(,00 

21.62120 
2.11299 
('.00000 

20.('364(. 
2 .. 2'3826 
O. ('0('('(' 

19.4704') 
1.1808(' 
O. ,10('('(' 

19.47':'4(> 
0.0')('00 
(', (,(,(,,),~, 

'39. S~)6er.. 
(1. ("=,(10':, 
t) .. -:H::":U)O 

!i4 .. Z9t:,7(1 
':, .. CIt)/) (If) 

1.12565 
'54.5341') 

(I .. (H.)':,(I(I 

7~~ .. 26.\65 

26.48890 
3.15926 
('. (1('00(' 

25.0'7380 
1.8:0:976 
('. 0('0('(' 

23.5739(' 
'3.16834 
O. 00('('(' 

22.1589') 
2. ('11(.9 
O. OOOO~" 

21. ! 1190 
2.64014 
". ('('('0(' 

19. "5289-:' 
2.23771 
0.0000') 

17.4894(' 
1.92(172 
(I. (10('('(' 

17,263(10 
1.'38785 
O.OOC'O') 

17.2347(' 
0.12490 
0.00000 

17.23470 
(, . (,(,00(1 
0.00000 

17. 2('~A(1 
0.00('('0 
". (,(1(.(.(. 

17.1498') 
('. "C'0(10 
".000('0 

1".43280 
O. "000(' 
('. ('('('('(' 

17. 546"':' 
('. ('00('(' 
('. 0(":'0(' 

17.9422':' 
o . ';1 (~, ~"\ 0':' 
('. ('(":'('(' 

lB.19c90 
O. ('C'O(1(1 
(I. (,:'(;)I~IClf:1 

18 .. 2:'25:2(1 
':' • () (I () (I t:1 
(I. (\(1(1(1(1 

HL 3667(1 
(, • (1('(1(1<:' 
(' .. '='t:'I(II.:II:, 



APPENDIX:3 
WEE¥. ENDING ~IATER CONTENT,\"EEKLY DISCHARGE !. OVERFLOW 
FOR SCHEME:3.JALGADt-I-MANYAD DAM 
1 ST LINE ~IATER CONTENT, 2ND LINE DISCHARGE,3F:D LINE OVEF:FLml 
ALL FIGURES ARE IN MILLION CUBIC METER 

241 . 

-------------------------~-.--- ... ------------------------------_._-_.---------
WEEK ENDING 76- 77 77- 78 78- 79 79- 80 80- 81 91- 82 
------------------------------------_ ... _----------------------------------
19 10 SEP 49.99620 22. 8406') 24 .. 3097(.) 51.64750 54. 477SrJ 18. S"761':' 

1.1988(' ('. 0('('00 ('. Ot)(·(·(· ('.084')0 0.6720(' ".25440 
0: 0000') ('.00000 0.0000,) O. 00(1(11) 4 .. "3224') I) .. O(u)t,),=, 

20 17 SEP 5('.3686<' 22 .. 01.2'30 24.45120 ~4. 7497(' 54.3643(1 24 .. 7625(1 
0.19152 1.30198 0.67169 ('.36480 1.71360 1.5999"" 
0.0('000 (I. ('('(")0 ( •• 000('0 3. ('6984 2.1552<' o. ('(1('('(' 

21 24 SEP 49.99620 20.64630 23.71S4() 57.1')94(' 54.59('70 34.78070 
1.1964(' 1. /;)2326 2.76499 (, .. Qt,)(I()(1 ('.6528(1 O. 0('('('(' 
0.00009 0.000(1) 0.0('000 1.71281 1. 91<'40 0.0')000 

22 1 OCT 49.2293(' 21.24370 23 .. 262600 54.6473(' 54.4775(' 37 .. 3843(1 
0.52541 1.16539 0.99667 0.0('0(") 1.5840') 0.19282 
". ('0('('(' C'. (.(.(1(.(, O. ('(1('('0 ('. (.(.(.(,(. 2.9904(. ('. ('00('(' 

23 8 OCT 48.99580 21.467CII) 24. (l5501) 54.5907'=' 54.1096(' 38.31620 
0.3457(. 0.0('(100 0.40214 (1. (1(1(11.)(1 ('.000('0 O. ('00(1(' 
0.('0000 0.00000 0.00000 O. 0(.(10':> 2.~S6aO 0.0('000 

24 15 OCT 48.4629(' 21.1809(' 23.206('0 54.59(,7(' 53.9115(1 38.12('10 
0.46267 0.3,3619 1.54294 (>.34080 0.46('8() 0.89165 
(>. ('0(1('0 ('. 00(.(10 O. (1(,(1(,(, ('. 0('(1('(1 0.87840 ('. (1('('00 

25,22 OCT 48.23900 21.10810 23.20bOt) 54.59070 53.82660 '38.2(·500 
0.000(10 (I. ('0('('0 ('. ('('(1(10 o. (.t'OOO ('. (10('('(' ( •• 0('0('(' 
O. ~)(lOOc) 0.0000(' 0.0(1000 ('. ('0':'('0 0.00000 O. (.0000 

26 29 OCT 48.23760 20.9992(' 23.2060(' 54.,Z9(17(' 53.7134(. 38 .. 205(10 
0.00000 O. 0('0')') 0.00000 0.00000 O. 0(.0(") O. ('(1(100 
(1. (.(.000 (I .. 0('(1(1(1 " .. ('(U)(IQ 0.('('000 (I. ('(I0C'(' ". (1(1(1(1(1 

-------------------------------------------------------------_._--------_. 
WEE¥. ENDING DATES ADJus"rED FOr: LEAP YEAR 
* TOTAL DISCHARGE '" OVERFLO~I REFER TO ~IHOLE YEAR 
WEEI<S COVERED REFER TO RAINY SEASON ONLY 



APPENDIX:3 
WEEK ENDING WATER CONTENT;WEEKLY 
FOR SCHEME:3.JALGAON-MANYAD DAM 
1 ST LINE WATER CONTENT,2ND LINE 
ALL FIGURES ARE IN MILLION CUBIC 

DISCHARGE Ie OVERFLOW 
• 

DISCHARGE.3F:D LINE OVERFLOW 
METER 

242 

------------------------------------_._------_._------._--------------------
WEEK ENDING 82- 83 83- 84 84- 85 
------_._----------------------------------------------_._---_ ... _----------
*TOT-DSCHRG 27.30340 54.7!650 73.31170, 

TOT-OVRFLW O. <.000(' 152.872('0 7.38979: 
-----------------------------------------------------------_ .... -._---------

1 7 MAY 21. ('835" 22. 074(") 35.6('14(' , 
0.23345 1. ('9567 2.71956 
('.0000(' (l. <".)('(") ('. C'OOOO : 

'2 14 MAY 19.95150 21. 6778t;! 34. b392') 
1. (.9699 0.4685(1 1.27764 
0.00('00 O. O'X)OO 0.00000 

3 21 MAY 19. 8666i:O 20. 97'..~30 33.7Q5'30 : 
0.00000 ('.6('70'3 3.00794 : 
0.0('0('0 O. 00('('(' O. 0('('('(, : 

4 28 MAY 19.13080 20.659(1(1 32.74310 , 
1.37412 ( •• ('00('0 3.29633 : 
0.000('0 0.00000 0.('0('00 , 

5 4 JUN 18.6214(' 19.9515(' 31.35640 
0.00000 1.16724 2.75251 , 
0.00('00 O. ('000t;! O. ('(.(.00' : 

6 11 JUN 17.99880 19.8949(' 29.68670 , 
1.07258 ('. 0(1(.00 1.58342 : 
0.00000 0.(10000 0.00000 

7 18 JUN 17.68750 19.27230 29.2905(' , 
0.56640 0.90269 0.00000 , 
('.00000 0.00('('0 9. ('0('00 : 

8 25 JUN 26. 4322() 19.2440') 28.21510 , 
O. ('OOC.(. 0.000('0 1.78584 : 
0.00000 0.00000 0.00000 , 

9 2 JUL 27.33780 19. 81<'C'0 42.45(·(1(' : 
0.0('('0') O.O(.()OO 1.27560 , 
O. 0('00(' (' • ('C'O('O ('. 00('('0 : 

10 9 JUL 27.62('80 20.6~900 45.59130 : 
0.00('('0 0.607~'3 O. OC'C'O(' , 
0.0000(' (I. 000('0 O. ('0000 , 

11 16 JUL 28.44150 37.1013') 48.6760(' : 
0.00000 0.20234 O. ,.oor)o , 
O. (1000(' ('. ('('('('0 ( •• 0('('('0 

12 23 JUL 28.44150 40.32750 50.09100 
O. (,(,c.(.(. (' • ('000(' o. (.(.(.(.(. 
0.00000 0.000(10 ('.00000 . . 

13 3(' JUL 28.4415(' 40.41240 50.79950 : 
S 0.00000 0.00000 0.00000 , 

O. OOO(.C' (' • ('0('00 .0. OO(.O() : 
14 6 AUG 28.41320 41.06330 50.88340 , 

0.0('000 0.00('('" 0, ('0000 : 
0.00000 0.('0000 ('.000('0 , 

15 13 AUG 27.33790 53 .. 9115() 51.97390 : 
2.57('57 ('.000(10 O. "('000 , 
O. ('0000 1.94352 O. ('('0(1(. : 

16 20 AUG 26.29070 53.91150 52.55310 , 
2.71553 ( •• OC'O('O ' (', O('C,O(' : 
0.00('00 5.067134 0.000('0 , 

17 27 AUG 24.9323(' 53.91150 52.5814(' : 
1. 97652 0.00000 0.00000 : 
('. (1('(1('(1 2.32896 ('. 0('('00 , 

18 3 SEP 24.28140 5'3.91150 52.59140 : 
1.7808(' t,) .. (,(,,)(,() 0, ('0('('0 : 
O. 0('000 3.170'35 0.(10000 : 



APPENDIX:3 243 
WEE~: ENDING WATER CONTENT,I"EEKLY DISCHAF:GE 8. O'IERFLO~I 
FOR SCHE~lE: ~. JALGAON-MANYAD DA~1 

1 ST LINE 1-/A·rER CONTENT,2ND LINE DISCHARG~,3F::D LINE OVERFLOW 
ALL FIGURES ARE IN M!LLION CU9IC METER 
---------------------------_._-------.. _----------._-----------------------
~/EEK ENDING 82- 83 83- 84 84- 8S 
----------------------------------------------------------_.-- ........ ----------
19 10 SlOP 24.7625(1 5'3.9115') 52.5531(1 : 

1.27200 0.0000') 0.000(>" 
0.l10000 5.46984 0.0000(' : 

20 17 SlOP 26.34730 53.9115(1 53.9115(' : 
0.00000 0.0000':> O.OOO()';) : 
0.0000(' 2('.60160 O. ('()('('c> · · 21 24 SEP 31.130(>0 53.91150 53 .. 8549(1 
('. ('O()(·O ('. (>O('l)(' C'. ('(>c>O(' : 
0.000('0 19.92140 (). ('0000 · · 22 1 OCT 32 .. 262(":1 53 .. 91150 53.9115(1 : 
(.). c.0006 0.0('000 o. c.c.c.c.o : 
O. (.(.(.(.c. 62. 667~.(I (1.34327 , 

23 a OCT 32.26200 5'3.91151) 53.91150 : 
('. ('0('(,(, O. C'('CK'(> ('. (·(I(·C·(· 
O.OOO('C' 11.44250 2.86306 : 

24 15 OCT 32.1771(' 53.91150 53.91150 , 
0.00000 O. (.0(.00 0.('0000 
0.0('000 7.88928 '3.2'35'!:·1 

25 22 OCT 32.17710 5'3 .. 9115') 53 .. 91150 
C •• ('('C'C>O ('. (>('('(>0 C'. OC'(.(>O : 
( •• ('('('00 5.74224 0.00000 , 

26 29 OCT 32. 6865C> 53 .. 9115') 53.9115(' 
O. ')0000 (I. 00')00 0.0('000 : 
O. ""(le.c. 2,,81160 (I. (>0('(1(' : 

----------------------------------------------------------------------~ 
WEEK ENDING DATES ADJUSTED FOR L.EA!=' YEAR 
* TOTAL DISCHARGE AND OVERFLO'" REFER TO ~/HOLE YEAR 
WEEKS COVERED REFER TO RAINY SEASON ONLY 



APPEND I X : 4 244 
~IEE~: ENDING WATER CONTENT,WEEKLY OISCHARGE ~,D'/ERFLO!'j 
FOR SCHEME:4.AKDLA-CHONDHI 
1 ST LINE WATEf:: CONTENT. 2ND LINE DISCHARGlO.3RD LINE OVERFLOW 
ALL FIGLIRES ARE IN MILLION CUBIC ~lETER ' 
________________________________________________________ a .. __________ • __ • ... ____ _ 

~IEEK ENDING 79- 80 8('- 81 81- 92 82- 83 83- 84 84- 85 
-------------------------------------_._-------------------_ ... _--------------
*TOT-OSCHRG 24.04080 574.5530r) 

TOT-OVRFLW 9.23319 15.7985':' 
16.5841':' 
2. bi-52() 

22.79110 32.3191r) %4002.54000 : 

------------------------------_._---------------------._---------------------
1 7 MAY 

2 14 ~!AY 

3 21 MAY 

4 29 MAY 

'5 4 JUN 

6 11 JUN 

7 18 JLIN 

8 2'5 JUN 

9 2 JUL 

10 9 JUL 

11 16 JUL 

12 23 JUL 

13 30 J'JL 

14 6 AUG 

15 13 AUG 

16 20 AUG 

17 27 AUG 

18 "3 SEP 

4.81700 
(1.25562 
(I. 0('0('(' 
4.397':'0 
0.19211 
0.00000 
4.752('0 
C'. 39884 
('.00('('0 
3.78000 
0.18826 
0.0000') 
3.4500(' 
0.10743 
". 0(.(1(1(' 
3.31450 
('.09754 
(I. O('~)OO 

3.19251) 
0.07872 
(I. (.0000 
3.24130 
('. ('2591 
0.0000(' 
3.5600" 
0.00000 
('.000('(' 
3.560(u) 
('. ('00('(' 
('.00000 
5.132(1(. 
0.00000 
(I. 0(11)(11) 

5.2020') 
0.00000 
0.000('0 
8. ('59('0 
('.00000 
('. ('('0('0 

16.82100 
O. 0('0('(' 
0.07320 

24 .. 6775(1 
O. O(.C'OO 
( •• 086('(' 

27.95900 
('. ('('00(' 
0.08750 

28.2882(' 
0.00000 
0.0875(' 

29.23600 
(I. (,,:,(1(,0 

f) I ()558'3 

6.637(.') 
0 .. 45051 
0.<16S~2 
6. 1120r) 
1.091':'3 
0.0366') 
5.652(·1) 
0.31443 
('.0244(. 
5.3070(' 

137.6680(' 
('.0488') 
5.09700 

41'). C'94('(' 
O. 0~66(' 
5.097',)(' 
('. ('('000 
~l. 06540 
5 .. '307(1(1 
(1.0257(, 
(I .. ('7'32(' 
5 .. 27200 
('.01623 
('. 061 (.~. 
5.272('0 
0.0(1)00 
O. ~1732(' 
5 .. 412(10 
0.19942 
('. (611)(' 
5 .. 412(1(' 
O. ('01)00 
('. "8540 
5.34200 
0.1<'934 
0.0366') 
5.272('(' 
0.00970 
('. (.7320 
9.71150 
O. ('('('('0 
('.0854') 

13.45550 
0 .. ()I)()/)/) 
(I. ()8S4~1 

26.7975(' 
('. ('('0(10 
0.09(1'30 

~2. 633('1) 
O. <'('000 

10.6835(' 
:!,t2 .. 404 '3'=' 

(I .. 0(1(11,)') 

1.7'29')'7 

5.237(10 
0.2291':' 
O. ()'366(1 
4.9570(' 
0.1654(. 
').03660 
4.6('70(' 
('.22666 
O. ('244(' 
4.15200 
0.18419 
".03660 
'3.94500 
0.22217 
('. ('244(' 
'3.615/)(' 
('.19644 
0.03660 
3 .. StJS('(1 
0 .. 19565 
('. ('244(' 
'3 .. 45(u)(l 

('.15548 
(1.0366':' 
3 .. 45':1/)(1 
O. 0('00(' 
(1 .. 0e540 
3 .. 58750 
(I. 0(100(' 
0.0954') 
4.222('(' 
0.00('0(' 
". ('954(. 
4.32700 
O. ('0('00 
0.('8540 
4.39200 
(1.16'395 
<'. ('244(' 
5. 6570 r) 
(I. (J3333 
t). (17'320 
8.579(,(. 
0. OOCIIX' 
('.08540 

10 .. 8'35(10 
('. ('0('('(' 

0.0854'=' 
11.547(1(1 

O. 0('('00 
('. (l8~;4(' 

11.71450 
('.06518 
0.0610') 

6.7('7(.(. 
0.65947 
('. ('3660 
6. '35700 
('.361('4 
0.03660 
5.832('(' 
0.35607 
('. ('366(' 
5.41200 
0.~2243 

0,03660 
4.992('0 
0.25580 
('.03660 
4.362('0 
('.15102 
0 .. ')3660 
3 .. 93

1
5 /,)(, 

('. 17370 
0.('366(' 
4.<)8600 
('.01499 
0.07320 
4.1870(' 
('.24794 
O. ('366(' 
4.18700 
('. ('0('('(' 
O. (1854(' 
4.6('70<' 
0. (")(1(10 
0.0854(' 

17.24100 
O. 00('0(' 
').08540 

17.781'X' 
O. ('00(10 
0.0854(' 

18.18100 
0 .. 0')(11)(, 

~'. 0872<:t 
18.181('(' 
(.'.0')('00 
('. ~'8750 

19.27100 
('. ('('O~'O 
0.08750 

21 .. 536'='(1 
0. Ot;tO(IO 
(I. ('8750 

21.69800 
('. (J(I(I(I(I 

o.oSis':, 

::; .• 972('(' 
':',32018 
(I. ('366(1 
5.552()( .. ) 
0.31139 
0.('3660 
5.167('(' 
0.29105 
('. ('244(' 
4.8520(1 
('.24('96 
0.02440 
4.6420(' 
0;22967 
O. ('4880 
4.362(u) 
0.25566 
0.0'3660 
4.187('" 
0.2582') 
CI. ('36!>(' 
4.347<";' 
(I .. ~1('(lt;1(1 

I). ('8540 
5.657(1(' 
O. 00('00 
('. ('6340 
5.727C") 
('. (1(1('('0 
('. ,'084C' 
7.493('(' 
0.00('0(' 
('.0('84(' 
8.579('0 
<'. 00('('0 
0.0('840 

11 • 8295(' 
O. OC'()(I(' 
O. ('('840 

21.6170') 
(I .. (11::'(1"=") 
0.0744(:, 

33 .. "'''9(140 
0.37579 
0.96574 

32.4('4<)'.) 
2.63939 

18. ('419~' 
32.4('43(' 

('.921El6 
3 .. 52611 

33.2(1480 
(I .. (1(1(1(I(t 

26.4553" 

6.9725(1 
~'. 77938 : 
t..~ .. ('244(1 , 
5.937C)O 
1.1('728 
0.01220 : 
4.987('(' 
0.89428 I 
(I .. (112.2'~1 .; 
4.71200 : 
O. ('0('('(' , 
o. (I()OOO : 

3.945(10 : 
".00(10" 
O. (1488';' 
3.83:;1)(l : 
(, .. (10(100 : 
O. (1854/;' 
5 .. 4!20(1 
('. r.'OO~,(I 
O. (.e~;4(' 
5.4120(' : 
0 .. (1(1(1(1(1 

0 .. 0854';l : 
5.412(1(1 : 
2.547(11.) 
C'. "488(' 
5 .. 6570/) 
(I. 1)(,(,(1(1 

':'" 0854'.) : 
5.867(10 
0.00(100 
0 .. ('854(' 
7.96500 
O. "(,,,('0 : 
('. ('854'') 
8. ('12('0 
I) • "0000 : 
( •• 08540 
9.2970') 
('. ('~'OO<' 
':' .. 1,)8541) 
9.5865(1 
( ... 1)000') , 
C' • ('854C' 
9 .. 759(H) 
O. ('O(.(lCI : 
('. Cl8S4Q , 
9.85400 
(I. 0<)('00 
I.,) .. ('854':' 
9.9010'.) 
() .. ()(I(J(H:' : 

o. t;'8541) 



APPEND I X : 4 245 
WEE~; ENDl NG ~/ATEF: CONTENT. l·iEE.f::L Y 01 SCHAR~E ~, O'lEI':FLOl'i 
FOR SCHEME: 4. A~:OLA-C:HONOHI 
1 ST LINE I~ATER CONTENT. 2ND LINE", DISCHAr<GE, 3RD LII~E OIJe:RFLOI~ 
ALL FIGURES ARE IN M!LLION CUBIC METEf~ 
-------------------------------------_._-----------------------------_._---_. 
~/EEK ENDING 79- 80 8~'- 81 El1'- 82 82- a.:t 8'3- 84 84- 65 
_______________________________________________ • ____________ 0 ______ ---------, 

19 10 SEP 29.'3'3900 32. 29(u)O 11. 4e65~' 21 .. 212-::1/) 
').03473 (I. Q(r(lr)l) (1.441('2 1).91255 
0.01365 1.14384 0 .. (")(11)/) 0 .. (1125(1 

20 17 SEP 32 .. 2QO(I(I 32 .. 29(1(1(1 12 .. 9~:91)<' 22 .. 38:~')(1 
(1.07137 C'. <:.8689 0.0<:'<:'00 0.0!717 
O. C'1365 Q. (1366(' 0.(18540 O. ('7 ::·0(' 

21 24 SEP '32 .. 63'30':' 32 .. 29(u)1) 16. 541~") 24.30750 
~). (lC'O<:.') (I. O(lOC'C' C'. (.(I(I"~) O. ('('C'O(. 
2.587E.f<:' 0 .. 08.,4') O. Oe54~' ~'. C.8750 

22 1 OCT 32.4(.43(1 32 .. !82('(i 2C' • (111 OC' :25 .. (.4'=lt)(. 

0.0')000 0.17343 I) .. O()I)(l/) 0 .. ':.OO(u) 
5.25461 '1.0122(1 (I. (1954(, C'. ('8750 

23 e QeT 32 .. 29',)(10 30 .. 0601)0 21 .. 2 1 21)1) 24.585(1) 
(I. (1(112(1 !.914:'~5 C' • (I CH) 0 (I ('.63917 
0 .. 27625 t) .. I)I)(U)O 0.08540 0 .. 025(1') 

24 15 OCT 32.182(1(' 29. 854()f) 21.536(,(1 23 .. 475(H,) 
0.10948 0 .. 32462 0.20445 1.24990 
(,,"l .. (12511 ~). ('61 OC' (', <'::660 /). (11250 

25 22 OCT 32 .. 07400 29.6480') 21.77900 23 .. 475('0 
('.31087 (1.21 "360 ('. ('00('0 C'. ('('00(' 
'=' .. (14895 0.03660 0.08540 0.0875(' 

26 29 OCT 32 .. (174<"') 28 .. 824(10 21.86('00 23 .. 475(1(1 
0 .. 01510 0.17651 /) .. 01·,r3'3 I) .. 1)1)/)00 

O.061lC> (1.0488(' f.."l. (.854(1 o. oe751~' 

WEEK END!NG DATES ADJ'JSTED FOR LEAP YEAR 
* TOTAL 0 I SCHARGE ~, O'IERFLQ~I F:EFER TO ~IHOLE YEAR 
WEEKS COVERED REFER TO RAINY SEASON OI~LY 

"$2. S 1 9'7'=, 9.94800 
(I .. I)O(I(U) (I .. (1(1(1(10 

18.09720 0.0854(1 
32 .. 51B7(1 9,948('" 

O. ':'000(1 (',00001) 
11.7873(' c,). (1854(' 
32.74740 9.0C'4('" • 

C'.59791 1.15957 
24.61900 0 .. 0('000 : 
32.~197(. 8 .. 515(.(1 

0.71824 0.2('971 
33 .. 2293(1 CI.0732(' : 
32 .. 6'3 '30(' 9. 287C'~' : 

O. 5149'~ 1.21'398 
18:87990 0 .. 01220 
32.4043(' 11.2375(1 

0.791('7 o.oooe,,;> 
3.947('9 C'. 08540 

32. 29Cl Of) 11.303C'0 
0.53679 (I .. 0(1(1(1(1 

!.73761 ,) .. 0854(' : 
3:2 .. 29(10(' 11.36850 

0.35499 C'. 0(\000 : 
(1. (18(,50 O. ('854(' 



APPENDIX.S 246 
WEE~: ENDING ~!ATER CONTENT, ~!EE~:LY DISCHARGE ~, OVERFLQ!~ 
FOR SCHENE. '5. CHANDRAPUR-ASOLA ~lENDHA 
181 LINE WATER CONTENT,2ND LINE DISCHARGE,'3RD LINE OVEF:FLOW 
ALL FIGURES ARE IN NILLION CUBIC METER 
---------------------------------.. _---------------------------_ .... _--------
~JEEK ENDING 76- 77 77- 78 78- 79 79- 8(' 80- 91 81- (32 

---------------------------------------~-------------------------------~ 
,,·TOT-DSCHF:G 60.67520 50.46010 60.758'.50 57.6990~' 37.91770 65.06610 

TOT-O'lRFLW O.O('(I('C' 16. 88190 127.912':'(' '3.89134 '3.96285 2('. 71390 
--------------------------------------------------------------_._--------

1 7 MAY 

2 14 MAY 

3 21 MAY 

4 29 MAY 

5 4 JUN 

6 11 JUN 

7 18 JUN 

8 25 JUN 

9 2 JUL 

10 9 JUL 

it 16 JUL 

12 23 JUL 

13 30 JUk. 

14 6 AUG 

15 13 AUG 

16 2(' AUG 

17 27 AUG 

19 ;$ 6EP 

4C'.24260 
1.84439 
". (,('000 

37.93710 
1.489('(' 
0.00('00 

36., t;1825t:l 
').78213 
". <.(I("'~' 

34.72410 
0.39840 
0.00000 

34. (.4490 
0.'33960 
0.(.00('0 

34.0449(' 
O. C.C'OOO 
0.00000 

33.70530 
0.33960 
0.0000(' 

33.36570 
0.07920 
0.00000 

33.705'3(1 
0.00000 
0. ('('0('0 

36.('8250 
0.00('0(' 
0.00000 

48.70090 
0.0000(' 
O. ('00('0 

62.28830 
0.0000(' 
0.00000 

·64.2127<' 
O.OOOC'O 
('. 0('('('0 

72.3348(1 
0.9('433 
O. OC'O('O 

73.297('(' 
2.81670 
(' • O')OC'CI 

70.'S8210 
'3.47184 
0.00000 

08.03'320 
4.(17011 
C'. (IO('C'C' 

77.'31360 
1. ~8.~r:t 
(I. (ICIOOO 

27. 7906C' 
O. (X'OO') 
O. 0(.(1(.(1 

27.28120 
C'. ,:.~)C,,:U) 
0.000('(1 

26.7718CI 
O. C.(.OC") 
('. CICIO':'(I 

26.4889') 
0.00(100 
0.00000 

15.35220 
0.00000 
('. 00('00 

14.98120 
O. ('('0('0 
0.00000 

14. 62C13C' 
C'. OC.~)OO 
O.OC'OO(· 

14.42470 
O.OC'OO(I 
O.OOC'OO 

15.7229(' 
0.00000 
Co. ('00('(, 

17.68530 
('. ('(1(1(1(1 

0.0000(' 
18. ('9390 
0.00000 
0.0('000 

20.22400 
('. ('C·(.OO 
0.00000 

21.3714(. 
('. "00('0 
CI. CIC'C'('CI 

24.74840 
('. ~'('('('(' 
o. ':":":. 0 0 

3'='. 244a~t 
0.0(10(10 
C'. (1(10",(,1 

29.'39960 
1.6'3710 
O. (1(10('0 

6(1.98650 
0.92310 
O. C.(IO('O 

70.474l0 
(I. r.'('C",,~ 
1. c,lE.l12B 

21.6('08C' 
0.60138 
C'. (.OOC'O 

20. 68J 1') 
".41499 
0.00000 

19.99450 
0.28037 
(I. ('0('-(10 

1 9 • "361 ';.0 
0.10(164 
0.00000 

18.9386(' 
0.0000(' 
C'. (.C.OOO 

18.51cl0 
o. ClS('57 
O. C'(lOOO 

17.88280 
0.66109 
O. C'OO')(I 

19.78310 
(1.27550 
0.00('('0 

20. 224(10 
0.0('000 
( •• ('C'O(.(. 

28.83430 
('. ('('00(' 
O. ('0(")0 

41.66810 
0.00000 
O. ('C'C.(.O 

45. 79SSJ;) 
C'. (.(.(.C.O 
".0"000 

53.5385(' 
0.00000 
(. '. <'C'('O(. 

53.1146(1 
1.'30350 
O. C><)OO<' 

31. 01130 
3.18884 
(I. c.(le.(.(. 

64.19370 
(1.427'33 
O.OC'OOO 

77.C13150 
('.51101 

32. 7~b~]O 
"0.4741<1 

(1.9094:5 
75.19990 

18.7275C' 
0.59149 
". ('('0('(' 

19. ('939(' 
(1.51164 
0.000('0 

17.8929(1 
0.12328 
(,.(,OC'OO 

17.69520· 
(I. '.(ICI(.O 
O.O()OOO 

17.29050 
0.000(1) 
C'. C.(.(u)O 

17 •. (9291) 
(1.0('00(1 
0.00000 

16.6981(' 
0.00000 
O. ('('000 

17.39370 
('. C'C'OC'O 
0.0('000 

39.5167(' 
0.000(.0 
C'. ('OC.(.O 

42.75561) 
('. ('0('('(' 

0.00000 
44.253'30 

0.00000 
('. (.(.c.(.o 

45.7ge50 
O. <'('~)OO 
0.00('00 

40.957"50 
0.00('00 
('. t:'(IOO'~1 
S8.30~40 

O. 0('('(10 
1';1. O(I(U:":' 

oe. 494~i(' 
O. ('('('00 
1. '~6e64 

67.01:!i~0 
1.56468 
2.82270 
6~.735"0 

3,,85559 
O.OCIOOCI 

~9, 7466" 
5.67199 
O. 000,;.1,) 

14.7958(' 
0.0000':' 
q. (.(I(.C.(I 

13.87690 
CI. ('CI':.(.(I 
o.ooe.oo 

13. 3463C' 
O. (.OC'OO 
('. O(·(.,:.C· 

12" 28S(''=' 
(I. (.(.(1(1(1 
0.0(100') 

11.79010 
0. 0')('00 
(I • '0('('('0 

11.6251(' 
O. OOc.(.o 
0.000(1(1 

12.12('00 
O. OO~)OC> 
C'. OO('C'O 

12.2950') 
O. (IO(I('CI 
O. CIO('O') 

16.3C'33CI 
0.00000 
( •• (.c·oc·(· 

19.36090 
O. ('C.(,,:,(. 
0.0('0('(1 

20.4535(' 
O. C'O(")C' 
O. (lOOC.(1 

20.45350 
C'. c,C'O(.c, 
0.0(1('0(' 

23.5275(' 
C'. 00(01) 
C'. C.C.O()(. 

38" 5t;:'('5' .. ') 
C, • (1('0('(' 
1; •• (10 (I C":. 

47.7512';' 
(I. "(lC'O(' 
('. ('CU)':.(I 

50. 60;~ElO 
o. (IC'(":'(I 
", (.(IC'(I(I 

:!i9.19790 
O.OClOOO 
0, OCIC.(I(' 

60.5293(.') 
(I. (IOOC'O 
0.0('000 

22.78460 
0.61060 
( .. (.(.(.(.(. 

22.06270 
(1.37413 
0. O(IOCI(I 

21. 1418(1 
0.32409 
( •• (.(.c.O(' 

2(1" 45350 
0.324C'9 
0.00000 

19.7831(' 
('.22702 
o. (.c.(.';t(. 

19.14990 
0.17122 
0.0000(' 

18.9396(1 
0.(.(.000 
0. (.(le.c.(. 

19.99450 
('. 000(10 
".00000 

22. "599'.) 
o. C.OOCIO 
( •• (,(,('0(1 

31. "75170 
c •• (,(,('0(' 

0. "C.O(.,) 
'37. 1454(' 
".00000 
O. ooC'C'(, 

38.10170 
('. (.(I('OC' 
(I.ON'OO 

51.8428(' 
0.00('00 
CI. ("'Cu)(. 

65. 1245C' 
o. ,:.(.c.O(' 
o. (1I)O/~I':" 

71. 4be'~(' 
(1.0('0(1(1 
9. 4679f, 

70.4"41';' 
" • 1:,(1(1'.:1(' 
7,,143~(;1 

6S. ('01 5C' 
8.90261 
4.11250 

63. 1245(1 
4.327<17 
". CII:'Oo';t 
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WEEK END 1 NG WATER CONTENT, \.IEEt<L Y D! 9CHAf':GE ~, OVEF:FLOW 
FOR SCHEME: 5. CHANDRAPUR-ASOLA i'IENDHA 
I'ST LINE WATER CONTENT, 2ND LINE DISCHARGe,3RD LIN::: OVERFLOW 
ALL FIGURES AF:E IN M!LLION CUBIC ~IETER 
-----------------------------------------------------------------------_. 
WEEK ENDING 76- 77 77- 79 78- 79 79·· 81) 81- 82 
-------------------------------_._---------------------------------_._----_. 
19 10 SEP 

20 17 SEP 

21 24 SEP 

22 1 OCT 

23 8 OCT 

24 15 OCT 

25 22 OCT 

26 29 OCT 

83.48500 
O. 00('<'(' 
O. t)OOOI) 

85.5792(1 
1.89777 
O. ('0';'('(' 

90.88140 
4.82136 
0.000(1) 

74.76660 
5.4988'3 
r,) .. O(I(~CJO 

68.514'30 
5.81620 
1).0.)0('0 

61.7789(. 
5.81820 
O. 000('0 

54.10960 
5 .. 9182(1 
0.00000 

47 .. 0912f) 
5.8182(' 
e, .. (l(IOCU) 

68.49450 
('. (,('OOC. 
6.49570 

68.81770 
0.3051'3 
'3 .. 6963t:1 

65.59740 
4.28241 
1.70550 

60.52830 
5.93536 
(1 .. (1(.)(11)') 

55.4040') 
6 .. (It)CI45 

C'. 0000') 
50.19630 

5.93989 
('. (10000 

44.63960 
5 .. 66057 
('. ('000') 

39 .. 85550 
5.10334 
0.000(") 

67.5085t;1 
2. (.76(.7 

19.95550 
62.8192(' 
~.38804 

('. ('('00(' 
59.629('1) 

5.65660 
0.0000':' 

55.404('0 
5.56687 
(I. 00('('0 

49.7888(' 
5.78648 
O. 0(1000 

44 .. 25330 
5.80942 
0.0(100') 

39. 178r::.O 
5.66178 
o. ~)OOO,) 

34 .. 2215(1 
5.70160 
(' .. (1()I)(IQ 

53.9~240 

5.78848 
('.0('000 

48.9737(' 
5.457'37 
C'. ('('0('0 

45.02590 
4.77874 
O. ('000') 

45 .. ('259(, 
4.182'74 
('. OC·(.(.O 

41).94300 
4.22576 
.) .. (10('0') 

35.18430 
5.59689 
('. 000('0 

29.39830 
5 .. 71519 
0 .. 0(1(1(11) 

24.518('1) 
5 .. 354'3b 
I) .. 0(")(1(1 

64.65190 
(J. 0(1(.('(, 

I) • ('('OC'I) 
66.5426(1 

O. ('000(' 
O. (,(,(.c.(. 

b8.0015(' 
1.13981 
3.8()635 

64. 6~19'. 
4.(10884 
0.15650 

58.7466(' 
6.0('045 
I). ('0000 

52 .. 69000 
6.0':'045 
(I. ('000(' 

46 .. 57! (I') 
5.67197 
0 .. OOOC)f) 

42.3q3!(1 
5 .. 05466 
CI .. (I(J(JI)(I 

60. 98b50 
5.58246 
". O()OC'(' 

57.9647(' 
5.82244 
('. (.(.(.(.(. 

55.23420 
5.32917 
('.00('00 

59 .. 629(IQ 
3.66117 
O. (,(,('('0 

57 .. 4230/) 
3.36940 
O. ('0('00 

52.69('6(1 
5 .. 52671 
Ct. (1(1f)(I(1 

47 .. 3436'=' 
5.86178 
O. O(I~)OO 

41.66810 
5.86178 
C' .. (,/JO(I(1 

-----------:--_._-------------------------------------------------------------
WEEK ENDING DATES AI)JUSTED FOR LEAP YEAR 
... TOTAL DISCHARGE ~, OVERFLO~I REFER TO ylHOLE YEAH 
WEEKS CO'.JEF:ED F:EFER TO RAINY SEASON ON!...Y 



APPENDIX:5 
WEEI': ENDING l'IATER CONTENT ,1·IEEn.Y D!"CHAF:GE ~: OVERFL.()I.j 
FOR SCHE~!E: 5. CHANDRAPUR-ASGLA ~IENDHA 
1 ST L! NE !~ATER CO!HEI'!T. 2ND L! NE (. I SCHA":GE, 3F:D L! NE OVERFLOt.j 
ALL FIGURES ARE !N M!LLION CUBIC METER 

248 

------------------------------------_.------------------------._-----------
WEE~: END! NG 82- 83 9'3- 84 94- 85 
---------------------------------._---------------------------------------
*TOT-DSCHRG 25.1268') 48.7723') 69.58460 : 

TOT-OVRFLW ('.00('0(' 4. ()1342 4.56545 • --------------------------------------------------------------------_._--
1 7 MAY 25.2974(1 18.51'!'1() 32.'35450 

0.41375 0.0('00') 0.65192 
0.00000 0.0000<.) 0.0('0('(' 

2 14 MAY 24.76560 19.(19390 30.84760. : 
0.1938~ O. ('0000 0.56113 
0.000('0 0.00('00 0.00000 : 

3 21 11El>Y 24.27('40 17.0929(' 29.9626(' 
0.13590 0.00000 0.62022 
('. 00('00 ('. ('('C'('I) O. ('(10('(' : 

4 28 MAY 23.52751) 16.'3(1'331) 2B.93430 
0.00000 0.00000 0.56241 : 
0.00000 0.0('00(1 0.00(100 : 

5 4 JUN 23.0322(' 16.1('580 28.270'30 : 
0.05422 O.OOO('Q 0.24103 : 
O. 0('0('(' O. ':'0('00 o. (,(,(,(.(. : 

6 11 JIJN 22.78460 15.72290 27.42390 : 
0.00000 ('.00000 O. ('('('0(' · · 0.00000 0.00000 O. (10('00 I 

7 Ie JUN 22.!53700 18.51610 27.7('800 : 
0.00000 ~.,. 0('000 0.00000 : 
0.00('('(' o. ('0('(",) O. (.(.(100 : 

8 25 JUN 22.53700 18.7272(' 27.42380 
o. (,00('0 O. 000(":' o. (If)Ot)() : 
O. ')0000 0.00000 0.0(")('0 : 

9 2 JUL 23.52750 21.8303(' 27.98810 
O. ('('OO~) 0.0(1000 0.0000(1 : 
('. 0('('('0 ('.000('(' O. (H)(JI')O 

1(' 9 JUL 22.28940 21.930'30 28~55220 : 
('.41850 r). 000('0 (' .. O(l('~II') : 
0.00('0(' O. ('('(100 0.0000(' : 

11 16 JUL 23.27990 22. O~99'=' 29.3986(' : 
0.1'3360 0.00000 0.00000 : 
('. 0('('0(' O. ('('0('(' o • ('('('(1(' 

12 23 JUL 24.51800 27.42'390 29.96260 · 
('.0('00(' o. ()('('(I(. O. (.oc.c.(, • 
0.00('00 t.). ('0('00 O. (.(.(,(00 

1'3 30 JUL 25.2974(, 29.68('50 31 .. 45C.4(', 
0.02516 0.000('0 0.0('000 : 
O. ('00('(' ('. ('('OOt) ('. (")01)(' 

14 6 AUG 25.82880 '33.57960 66.54320 , 
0.49381 (I. 0('0('(' (I. O(I()(H:' 

0.(.('000 0.0000(' 0.000')(' : 
15 13 AUG 22.7331(' 51.4198(' 65. ! 24=:·(J 

1.78(150 0.0('000 2. "12246 : 
(I. (,(10('(' O. (1('('('(' (I .. I)(H')O(I 

16 20 AIJG 23.77510 58.7466(' 69.97710 
2.89966 0 .. ('(U::'(I(1 2.10128 
O.ooor)(I O. (.(,(100 2.21199 

17 27 AUG 23. t)322(1 60. ('7('10 66.5432q 
0.81296 0.0('00(' '3 .. '),]744 
O. 0('('('0 (1. (1('(1(1(1 2.35346 

19 '3 SEP 23.27990 59. 7466 t) 61.4447') 
('.6('443 3.'39798 5 • .,.3471- , 
O. (l000() 0 .. ('0 /)(1(1 () • (;'l)O'-;'(i : 



APPEND IX: 5 249 
WEE~: ENDING WATEF: CONTENT, ~JEEI<LY DISCHAF:GE " O'lERFLOt~ 
FOR SCHEME: S. CHANDRAPUR-ASOLA ~lENDHA 
1 ST LINE WATEF: CONTENT, 2ND LINE DISCHARGE,3RD LINE: Q'IERFLO'''' 
ALL. FIGURES ARE IN mLL.ION CUBIC METER 
------------_ ... _-----------_._._-----------------_._-----------_._----_._._--_ .. 
WEEK ENDING 82- 8"3 93- 94 84- 95 
--------------------------------------_ .. _-------------._------_._---------. 
19 10 SEP 29.68050 67.(1551) 56.0994(' : 

0.5836(' 1.69376 . 6.57494 : 
0.00000 O.OOO()(' 0.00000 : 

20 17 SEP 34.2215(' 69. 48C'2(' 51.94280 
0.00000 2.90935 5.79990 : 
(, • (,(.(1('0 ('.66182 ('. C,(,~)(I(.. I 

21 24 SEP 32.957'31) 68.00150 46. 1848f.l I 

1.32203 3.32477 6,32l~4 · • 
0.(10000 1.27370 O,OQOr,'(· , 

22 1 OCT 29. 1165~' 68.49450 4(', 926~1(1 
4.93565 3.39345 1l,III1Z~l · · (',000('(' 2. ('779(' (I, ('~'~'('O : 

23 8 OCT 23.52750 67.01550 ·34,IH.420 : 
5. (1('372 3.39345 6. ~<.;'34 : 
0.00000 o.oe.ooo 0.000(10 ; 

24 15 OCT 20.22370 64.6519(1 3:;: •• ts~90 
3.11197 3.61051 ~,'t>~93 : 
(, • C'C,O(.(. (, • (,('('('0 (1, ('('0('(' : 

25 22 OCT 23.77510 60.07010 ~".62630 : 
1.99572 5.21924 •• 08931 : 
0.00000 0.00000 0.('0000 : 

26 29 OCT 24.51800 55. 65B2() ~~. 637'=1(1 , 
0.00000 5.58699 4.~Qe19 s 
0.0('00(' ('.00('(10 (', OC;·(·~·O : 

-------------------------------~~-~~----------------------------------_. 
WEEK ENDING DATES ADJUSTED FOR bP.AP YEAR 
* TOTAL DISCHARGE AND O"ERFLO~J R(£FER TO WHOL.E YEAR 
WEEKS COVEF:ED REFER TO RAINY SI!:A!?ON ONLY 
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