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FOREWORD

Endowed with the largest irrigation:system in the world, India
has a long history qf irrigation deve10pmént and utilization. Ne}er—
theless in drought prone and water scarce States like Maharaéhtra,
the masnagement of surface irrigation is crucial for economic progress.

Efficient management is phe‘mOSt important factor in ebtaining
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 avajlable surface wéQer resources would
bring under irrigation hardly 26 per cent of the cultivated acreage
of the State, In view of this, water resources have become a limit-
ing factor in the development of agricﬁlture and full and proper
utilization of the available irrigation potential becomes extremely
important. . |

A number of studies have been carried oﬁt at the Institute in
recent years on the management and the use of irrigation water in
Maharashtra and issues related to this, The present study is in
continuation of the previous studies and is especially concerned
with the crucial issue of the full utilizction of the irrigation
potential of the State,

This study was undértaken at the instance of the Government of
Mzharashtra and was funded by the USAIﬁ.ﬂiThé 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 irrigatibn 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-
mating the extent of utilizastion as well 2s the subjective evaluation
of farmers regarding their demand for irrigation water during kharif
season. The various factors accounting for the different levels of
utilization in the different agro-élimatic gzones are identified and
their relan&ve importance assessea. These factors could, of course,
dlffer 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 inadequaté
and‘for intensive irrigation. -

Detailed meso-level studies regarding the irrigation potential,
cropping pattern, rotation and intensity, rainfall and the distribu-
tion of water for protective and productive irrigation, are esseatial
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 returns from investmant in irrigation and agriculburg
can be made only on the basis of such studies, It is hoped thei viiio:
study is useful to the plsnners 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
K. Sivaswamy Srikantan
February 1987 : Officiating Director



PREFACE

This study is an enqﬁiry 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 kherif 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 impaﬁt on utilization of kharif irrigation potential.

The subjective svaluation of the reasons for low utilization
-is baséd on the opinion survey of the irrigators in the command area
of different pfojects, whereas the objective evaluation of the same
is cafried out through the analysis of time series data on rainfall
in the command and catchment sreas 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 reasons
arising out of these evalustions and to ascertain which of the
factors responsible for low utilization in kharif arising out of
objective evaluation is considered most important by the irrigatdfs.

The study was undertaken at the instance of the USAID ﬁhroﬁgh
the Government of Maharashtra. We thank the Government of Maharéshbra
for entrusting this study to us and for rendering financial support
to carry out the study.
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CHAPTER I
INTRODUCTION

1. Introduction

1.1 Underutilisation of irrigation poter*isl of most of the
major, medium and minor irrigation projects seems to be a
perpetual and intricate problem in irrigation water management
and distribution in India, and Maharashtra is no exception; if
at 3ll, the situation‘;n this regard in Magharashtra is reporte&
to be more serious than in many other states. While overall
ubilisation percentage in Maharashtra is reported to be low,
there seems to be wide variation in the extent of utiiisation"
of the irrigation potential between various seasons. Performance
of a number of functioning irrigation projects in Maharashtra

- showed that actual water utilisation achieved on these projects
was not impreséive, particularly in kharif season, whep water
utilisation by farmers fell short of design assumption. It is:
further stated that major shortfall in utilisation is due to
low utilisation in kharif season,

2. The_Present Study

2.1 . While overall underutilisation of irrigation potential
may be attributed to a set of factors some of which would be
common to all seasons, there ought to be some specific factors
responsible for comparative poor performance in kharif season
in particuler. The present enquiry relates to a study of

utilisation of kharif potential on some of the functioning

1



irrigation projects in different agro-climstic and rainfall
zones in Maharashtra. The purpose of enlisting irrigation
schemes from different agro-climatic zones is to ensure the
inclusion of different rainfall psttern oi the state which is
likely to have an impact on utilisstion of kharif irrigatién
potential.

2.2 Many Commissions and Committee 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 investigétion into the
causes of:underutilisation in kharif season in particular is

aVaila_ble.1 Thée present study is an attempt in that direction.

1 See for example

(a) Government of Maharashtra, Report of the Irrigation
Commission, Bombay, 1962.

(b) Robert Wade, 'Performgnce of Irrigstion Projects',
Economic and Political Weexly, Vol. XI, No.3, January 17, 1976

{c) Government of Maharpshtra, Report of the High Power
Committee, Irrigation Department, 198%1.

(d) Dhawan B.D.,'Questionable Conceptions and Slmpllstlc
Views about Irrigated Agriculture of India', Indisn Journsl of
A rlcultural Economics, January-March, 1985. .

(e) Ashok K. Mitra, 'Underutilisstion ReV181ted' ‘Economic
and Political Weekly, Vol, XXI No.17, April 26, 986.



3. Methodology

3.1 Underutilisation of irrigation waster in. a particular
project can be measured in two ways. In the first place, if the
actual areg irrigated under different crops during the kharif
season turns out to be'less than the ares 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 particulsr year in the first sense but not in
the second, and vice versa. The first task therefore has been
to ascertain the extgnt.of such underutilisation in the afore-
mentioned sense and also to ascertain 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 pefcentage of area to be
irrigated in kharif season under different crbps.we have enguired
into the factors responsible for low utiliéation of kharif
potential,

3.3 Reasons for low utilisation of kharif potential may

presumably be classified into reasons arising out of demand
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factors as well as of supply factors. In this study we attempt
to look into these factors and examine them both fromAthe point
of view of objective evaluation as well as of subjective evalua-
tion. .The objective evaluation of theireasons for low utilisa-
tion of kharif potential arising out of both demsnd and supply
factors involves looking into and examining and analysihg the
time series dsta made available from the official records,
whereas the subjective evaluation of the same involveé the
opinion survey of thé irrigators in the command area of different
projects. The idea behind undertasking bofh objective and
subjective evaluations is to find out the éxtent to which the_
findings of these evaluations correspondJand/or match with each
other. |

3.4 The first aspect of the 6bjective evaluation involves
looking into and examining the area under crops irrigated during
Kharif season in different fears. In‘this connection it would

be necessary to find out the interval of'eéqh watering, total
number of watering in'the-season snd the dates of each watering.
These data are éxpected'to throw light on uhe.periodicity of‘
each watering during the entire kharif seésbn;

3.5 The second aspect of the objective assésshent is the amount
of rainfall in.the catchment and command areas and.its distri- ’
bution. Analysis. of the time. series daﬁa regarding this will
enable us to explain both the demand and supply factors relsting

to utilisation of kharif potential. If the rainfall'is adequate



and well distributed in the catchment ares and in the command
area for the crops to be grown , the demand for water may be low.
The two aspects mentioned sbove will have to be compared in

order to see if the date of irrigation for each watering -
corroborstes 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 analySié of the rain-
f531l data for the lsst 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 zlso affect the
availabiiity of ‘water in the reserveir and even if there is
demgnd for water, the supply would not be able to cope with the
demand, - All thése would affect the utilisation 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
rainfed condition and under canal irrigated condition. A com-
perison of the area irrigated under different crops in kharii
with the project cropping pattern would indicate the change in
demand for water from what was éontemplated in the projeptArepaft'
dve to the adoption of more water intensive crops by the irri-
gztors in some regions.

3.7 The fourth aspect of the%ijective evaliation is to examine
tre need for and so also the existing practice of earmarking the

guantity of water that is required to be stored every year for_



rabi and hot weather seasons, because this would significantly
affect the supply of water during the kharif season.,

3.8 As mentioned earlier the subjective evaluation of the
reasons for particularly low utilisation in kharif involves the
opinion survey of the irrigators. Accordingly, as proposed,
relevant information are collected from the sample beneficiaries
under.the five scheﬁes,'through field investigation. It would
be necesséry to look into the cropping pattern and tﬁe nature of
the crops grown -during kharif season, the reason for choosing
partibuiar crop combination, the pattern and extent of demand
fér irrigation water and reasons thereof. The conventional -
érbps'might need compsratively less financial resources in the
form of ccstly seeds, fertilizer znd 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 resdurces are to be allocated for other Crops
grownrin 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 aléc arise. If éhe yield
differences are marginai the farmers may not demsnd water even
during the ﬁériod cf small break in monsoon. Butfit is difficult
to estimate such yigld differences. One would like to compare
the yield of thosé‘farmers iﬂ the command érea who did not
déméhd any water with that of those who did during normsl years

of monsoon} but such data would be difficult to get. Some
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approximation of such yield di#ferences, 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. o .

3.10 The other aspect »f the subjective evaluation is the extent
of well irrigation by the irrigatoré in the canal éommand.
Availability of water in the well and the lsnd under well command
would sdversely affect the demand for irrigation water from the
state sources.

3.11 To examiﬂe all the aspects raised above in relation to the
subjective evaluation of the reasnns for particularly low utilisa-
tion of kharif potential, relevant information need to be
collected from the irrigators through structured questionnaire.
3.12 The subjective evaluation through opinion survey of the
farmers would throw light on farmers' pérception of the question
§f kharif underutilisaticn. Carrying out an objective evalua-
tiecn also aiong with the subjecﬁive evaluation shmld help us

to bring about a correspoﬁdence.between the réasons arising out
of each evaluation and also to identify the reasons arising out
of objective evgluation, considered td ée a0st important from
irrigators' pecint of view. We may élso‘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. Finslly,
bésed on farmers' opinion survey (subjective evaluation) it may
ke poséible tﬁ attach some kind of weights to the factors for

low kharif utilisation arrived at by objective evaluation.



.Obviously the agro-climatic conditions are different under diff-
erent project ‘areas and to that extent the importance of the
factors for low utilisation will very from zone tozone, however,
the data to be examined would be common for all the projects.

L. Data Need for the Sy+udy

L1 For the purpose of ascertaining the nature and extent of
underutilisation the following data from the project'authorities
are used.
(i) The area ﬁnder different crops, proposed to be irri-
gated in kharif season;.as per the project scheme.
| (ii) The total volume of irfigatiﬁn watef-expected to be
‘made avsilable and utilised in the kharif season, ss per the
vproject scheme, |
(iii) The areas under different crops actually irrigated in
kharif season every year for the past 5 to 10 years.
| (iv) The total quantity of irrigation water actually used
(released)‘during the kharif seascn eﬁery fear for the last 5 to
10 years.
) {v) The number of irrigation (rotation) expected for indi-

vidual-irrigated crops in kharif season ir. the project scheme,

L2 For the above purposes copies nf the project propnsal in
- respect of each scheme, on the basis of which the.projects were
conétfuéted and are supposed to be bperated, are used along with
the ekisting information on irrigation.
L3 To(examine all the issues raised in rélation to the

objective evalustion of the ressons. for low utilisation of



kharif potential ﬁhefollowing data are used.

(i) Weekly rainfall data in the catchment area and command
erea of each of the five projects for the last 10 years or so
(depending upon the availsbility of data), with number of rainy
days and amount of precipipation for each observation.

(ii) Cropping pattern in the command area of the projects
for the last 5 years. - |

{iii) Water ccntent in the reservoir each day {at least
each wegk) yearly for the last 5 to 10 years in respedt of each
project.

(iv) Live storage available at the beginning i.e. on ist
June every year for the last 5 to 10 years in respect bf.each
project. h

(v) Canal flow in each rotation in kharif and distributory
flow in each rotation in kharif for last 5 years (dgpending'upon
the availability of data) for all the five projects.

(vi) Area irrigated in each rotatiem in kharif under. each
project for the last 5 years or so (depending upon the availa-
bility of data).

(vii) Villagewise water appllcatlon (c=mand) in kharlf for
last 5 years (depending upon the availability. of data) in. -
respect of each of the five scheme s.

(viii) Information regarding wells in the command area under
each scheme and the development of well irrigation over the

years.

L.t - The aforementioned informati-n and data are obtained

~
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from the irrigatisn department and the relevant project autho-
rities. |

5 Sampling Framework

5.1 As menticned earlier, t~ carry out the subjective eﬁelua~
tion through opinion survey of the. farmers a sample of béheficiﬁ—
ries under each scheme is drawn for detailed investigstion. In
consultation with the Departmenmt of Irrigation, Government of
Maharashtra, this study is tasken up in respect of four existing

medium irrigaticn schemes and one minor irrigation scheme is

fellows ¢
Agro-climatic Name of the project No.of vill- No.of bene-
zZone {scheme) and site  ages under ficiaries
command und er
command
1. Very high Minor Irrigation L ' 116
rainfall zone  Scheme, Kalote
| Mokashi {Raigad)
2., High rainfall Medium Irrigation 65 . 7609
zone Scheme, Agola-
Mendha (Chandrapur)
3. Assured rain- Medium Irrigation 22 1972
fall zone Scheme, Nirguna
(Akolai
L. Transition Medium Irrigation 15 3486 -
zZone Scheme, Manyad
(Jalgaon)
5. Scarcity Medium Irrigation 5 2155
' Scheme, Nagzare
(Pune)

— B mp EE e MM B am e e WS mm mm mm BN EE TR A MY mE mm e A W E Em e e o am W

5.2 In order to select the beneficiaries of a scheme a multi-
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stage stratified random ‘sampling procedufe is followgd with the
village as the primary unit and the beneficiaries in‘a village
as the ultimate unit of sampling. Out of the 4 medium irrigas-
tion schemes selected for study a sample of 20 per cent cf
villages are selected from each of the three schemes, viz.,

Asnla Mendha, Nirguna snd Manyad;where as for Nazare scheme in

Pune district 3 villages are selected as the_total number 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 269/f
villages are covered out of a total number of 111 villages bene=-
fiting from the five schemes selepted fof'étudy; 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 slcong the distribu-
tion system. As far as pdssible an equal number of viliéges é;e
then selected from each of the three reaches of the distribution
system so as to moke a sample of arocund 20 per cent of the total
number of village under each of the three medium irrigation
schemes mentioned éarlier, In the case of che fourth medium
'irrigation scheme (Nazaré Pune) one village each from héad reach,
middle reach and tail reach are selected and in the case of the
minor irrigation scheme out of the two villages selected one is
from the head reach and the other is from the tail reach.

5.3 1In the second stage of sampling the beneficiaries of the

scncmes are selected. The beneficiaries in each of the selected
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villages are listed in descending order of magnitude as per the
'land_holding and then a total of twenty beneficiarie; are‘
éelgcted randcmlf from the list from each village selected
 under the four medium irrigation schemes and, further, a total
of another twenty beneficiaries sre selected randomly from the
list of the beneficiarigs of the two selected villages under the
minoxr irrigation_scheme. The total number of benefic;aries 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-
rltles of each scheme and also from the irrigators through
_structured questlonnalre some relevant and useful information

~ are also gathered from the discussion with the officials cf the

Agricultural_Department and of the Agricultural Univérsities.

6. ‘_ Chapterwise Scheme

6.1 The second chaptet is asbout the salieﬁt features of the
schemes selected for the study. This gives among other aspects
of the scheme the details of the system design, cropping pattern,
proposed water allocation in each season euvc. with a view to
highlight the provisimn made for the“khérif irrigation under
each scheme and the reasons therecf. i | N

6.2 The third chapter deals with the concept and the measure-
ment of underutilisation ‘with a view to hlghllght the manner in
which underutilisation in irrigation system needs be considered

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

6.3 The fourth chapter presents the subjective evasluation of
the factors responsible for low kharif utilisation. It is
attempted through the opinim survey of the irrigators in the
command area.of the prnjects under study with a view to know
how the farmers = the ultimste 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 evaluation 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 wster.

6.5 The sixth and the last chapter is the concluding part of
the study. In this chapter we attempt to bring sbout a corres=-
pondence between the reasons arising cut of each evaluation, The
purpose 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 possible
to attach some kind of weights to the factors for low Kharif

utilisation arrived at. by objective evaluation.
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Wela 2cross which the dem is constructed rises on the Yorth-

Eastemn =“gde ©of the hill of ¥alote-¥okechi villare and has a

s=tchrent ar=a of 5.62 sg.km. at t:e ¢am site. The source of
supply to the dem is rein woter. The av-rage amnu2l reinfall
35 2round 3100 mi. The yi=ld c=lculated is eroand 3.45 ¥nd;j
the 7% por cant dependsble yiald aveilabis 2t the &r site
is zround £.3% M. The jastifications given for the rroject
ares
{i) providing irrirstion in mti znd hot wea2ther,
{ii) iwproving th= irTigaticn comIitions for Xharif crops,
{iii) providing irrig=ztion water for raising."ssiilingg for
growilg hizh yisglding veristiss of paddy,
{iv) providinz sespage weter ©0 1lsads and wells below
the 32w site,
{v) providinr drinkinz w@ier in fair wsather s=a3s50ns
| to the vili=ges in ths vicinity,
{wi) resirictinT the flood pretlenm o down stresm villoses,
2.2 Tha ponstructice work of the dam znd the #stribution
system started in Cerobrr 3073 2znd the —roj-ct w2s commissioned
for ass in Jume 1976, Althoigh tiz rrojected ICL was 235

eriareg, zetm@l reviscel sstiw=te ©f IS4 ig 125 hesrci2res.

S2lisnt Fastures of ¢+2 Sy ome (35 per preject report)
i. Edverape 2nmal wsinfz2ll 3100 o,
2, Gross storesze _ 4,34 ¥nJ
3. live storzge 4,19 ¥in?

L Evzrorztion losscs 0.83 Yol
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5. .Lezngth of canal

6. Gross command area (GCA)

Te Culturablé command area (CCA)
' 8.. Irrigable command‘érea (ICA)

Approvad Crop Pattsrn (as per project rerort)

Crop

1. Perennials

2, Paddy (short term +

long term)

| Follow=-on Crops

7.60 km,
365 hectares
235 hectares

235 hectares
- {projected)

Percentage

of ICA

10-

90

1. Rabi Rice on short term

Paddy 45
2. Vegetable on long term
paddy . o " 13
3. Fodder on long term
paddy ' 5
4. .Unirrigated pulseés on
' long term paddy -
‘5.  Hot weather groundnut 10
6. Hot weather fodder crops 2

107

Water reaguired seasonwise (as per project report)

1. Kharif
2 Rabi
3. Hot weathef

=

=

0,33 Mo’
1,95 Mm’
1.64 Mm?

- e

3,92 Mm>
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The L1ve Storaze requirement in the reservoir
[as per project report)

1) Rabi requirsments = 1,95 Mm3
2) Hot weather reouirement L= Ll.64 M3
3) Carry over for 22 days = 0,06 Mmé
4) Seodling reguirement = 0,01 Mn3
5) Fair Weather Lake Losses = 0,63 Mn3

T w

2.3 It may be noted from the above statements that_although
the wéﬁer requirement statement gives an estimate of around
0.33.Mm3 water required for kharif season based on the projected
cropping pattarn, the live storage statement does not show any
provision for kharif irrigation. Provisions in live storage
are howefef made for carry over which means raserving water
for irrigation in case the monsoon is lata and also for raising
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 utilisatjon

of overflow water as and when it oécurs. The underlying
reasoninz behind such provisions for storage is that kharif
paddy can he grown with monsoon rain whicu is heavy and fairly
well distributad, ThiS'éspect,-hOWever! needs to be checked
with the rainfall data,

2.4 Actual irrigation over the yrars is in tune with what
was proposad 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
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irrigation during what is called the 'Konkan Hanegam', i,e.,
between Decsmber and April for the second crop of rice. The
cropping pattern p?o§OSed, mainly paddy after paddy, also
seems t0 be conservative in nature, Tbé ﬁater dis£ribution_
system followed is field to field irrigation.

3, Medium Irrication Scheme

(Asola-Mangha, Chandrapur)

3.1  This medium irvigation scheme is one of the oldest

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 Sindowahi, Mul and

Gondpipari talukas, The project consists of an earthen dam

across a local river with a main canal (LBC) of 43,4 kms. long
-and with minors anddistributdriesexxending upto 219.4 kms.

The Irrigable Command Area of the project (ICA) is 9919 hectares.
The average'annual'rainfall in this area is arouhd 1146,56 mm
and the estimated normal yield is around 115.70 Mm3. As per
the project report, the gross and the live cabacities of the
storage are 92.96 Mm3 and 74.62 Mm3 respectively, However,
according to 1977 estimate the gross and live storages are
67.02 Mu3 and 56,38 Mu, |

3.2 The main objective of starting the scheme was to provide
protective irrigation'to kharif paddy. The whole development
of the irrigation system has been towards providing protective
irrigation to paddy only, 8s a result of this the land deve-

lopment for irrigation has also bsen towards providing irriga-
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tion to paddy only., Generally the monsoon setship this region
during the 2nd and 3rd weekwof'June. The irrigation ﬁﬁdep_this
scheme is carried out under a sysfém of agreement. ‘The irri-
csators enter into contract with the irrigation department for

a period of 3 years and the irrigation department is bound

to provide water to the farmers az per th- agrnement. There

is ﬁo commitment or provision for hot weather crops. If there
is any balance of woter zvailable in the storage then irriga-
tion is made available to the rabi and hot weather crops. .In
fact a provigion has been made to carry over 15 to 20 per cent
of water for irrigation in carly kharif, if the monsoon is
delayed and/or uneven in the initial period.

3.3  The construction of the project started in 1903 and the
project was completed in all respect by 1918 and was commi-
ssioned for use, Althouch the storage: capacity, as mentioned
-arlier, as per original project proposal, was 74,16 Mm3'(live),

the live storage as sstimated in 1977 turns out to be 56.38 Mm°.

Salient Features of the Scheme (as per project report)

1. Average annual Iainfall . 1146.56 nm
2. Gross storage : 93, 02 Mmj (projécted)'
3. | Live storage 74,16 Mm> (projnéted)'
4. Evaporation losses N.A, '
5. .  Length of canai +
distributories 220 km (approx, )
6. Gross command area | 50859 hectares
7. Culturable cormand area : 37045 hectareé

3, Irrigable command area '~ 9919 h=ctares
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" Lpproved Cfop Pattern (2s per Ex-M.P. Government)

Crop '~ Percentage
. . of ICA

1.” Perennials 2

2. Kharif paddy 98

3.4 Since this projrct is 2 pre-plan project (1918) no
fscords for wat~r planning and approved crop pattern are
aveilable. Tha crop pattern has heen sugrested by the Ex-M.P.
Governmant on the basis of the prectice in the irfigated ar=a
in command. a

3.5 Farmers grow only paddy, even the 2nd crép is paddy,
.no other crop is preaferred by them. Over the last 70 years the
irrigation developmeﬁt has taken place in such a way that only
paddy is suitable in this region, soil is not considered to be
suitable for growing any other crop., ZEven if it is possible to
grow other‘crops in rabi and hot weather, there is no assur~
ance of availability of water from the reservoir. Irrigation
of kharif paddy is by field to field method and not through
field channels.. This seems t0 be the most suitable method for
paddy irrigation by the irrigators. Thié system has so déveloped
over the last 60 to‘70 years that it is no%t easy to change

over to any other fbrm of water dfstribution, However, there
is heavy seepage loss due to this practlice of water dist ribu-
tion, Kharif irrigation generally begihs by'the'end'of August
or the beginnihg of September and continues up to the middle

of November,
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3.6 Actual irrigation over the years seems to be in tune
with what was originally proposed both in its approach and
in extent of 1rr1gat10n. The {rrigation authorities and the
farmers are mainly concerned with the irrigation of kharif
paddy and that too of protective nature.. It is in keeping
with this practice that the irrigation for kharif (paddy)
begins hormally in the first week of September and continues
up until'the end of November, During this period 4 to 5
waterings for kharif paddy are.provided; the rotation period
cf esach watering is ntrmélly 15 days., This practice is
followed considering the distribution of rainfall which
normaily sets in Juns 1lst or 2nd weesk and continues Uptb
August and thereafter there is a break when the irrigators
reguire caﬁal watar for the standing crop of'éaddy. However,'
in yesars when the onset of monsoon is very much delayed, the
rojéct authorities provide water eten for raising Seadlings
and thereafter for transplantation if there is svailable
water in the storage., All these, however, have to be corro- |
borated with the factual informatidn.in terms. of ysarly rain;
fall d=ta. |

4., Medium Irrigation Scheme
(Nlrguna Akola )

4,1 It is a m~dium irrigation scheme on the‘stream of

confluence of two rivers Godavari and Nirguna, River Nirguna
is & tributory of river Punra which ultimately drains into the
Tapy valley., This river had remained untapped for irrigation

till then, The scheme consists of an earthen dam on river
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¥irecuna near village Chondi in Patur taluka of Akola district,
The construction work on the dém began in late 60's and after
completion the scheme was commissioned for irrigation in
mid 70's. The catchment area upto dam site is around 195.55
sq.kﬁs. and with -an annual avefage rainfall of about 802,64 mm
the 60 per cent dependable yisld with post-monsoon flow is
around 38.81 Mn3, The net cepacity (live-storage) of the
reservoir is -estimated to be 28.84 Mu3, The distribution
system comprises a contour canal and a large number of distri-
butories and minors with an irrigable command area of 4229
hectares and area to be irrigaﬁed (including follow-on crop)
of 6470 hectares.
4.2  The main objective of the scheme is to provide for.
full irrigation requirement of 43 per cent of ICA in rabi and
10 per cent of ICA in hot weather angitq.provide onl& for 20
ﬁer cent of thz full water requiremeﬁt of the 85 per cent of
ICA in kharif. The underlying ressoning behind such an
approach may perhaps be explained in terms of expectation of
assurad and well distributed rainfall to take care of kharif
cultivation. The provision for kharif irr‘gation is made in
case there is long break in monsoon. In other words, the ’
objective of the irrigation scheme seems to be to provide both
protective and productive irrigation. The other objective of
thz scheme 1s also to control flood. As mentioned earlier,
the-avérage annual rainfall is around 800 mm and normally the

monsoen sets in the 2nd wesk of Juhe_and is expected to be

assured énd well distributed.
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Salient Features of the Scheme (as per project report)

1.
Za
3.
4.
D

6.

Average annual rainfall
Gross storage

Live storage
Evaporation losses
Length of canal

Gross command area

Culturable command area

. Irrigable command area

802,64 mm
32.29 M3
28,84 M-

4.89 Mm3

30 «IMs,

8219 hectares

641 hectares
4229 hectares

Gross cropped area irrigable 6470 hectares

(including 15 per c=nt of
unirrizated rulses in kharif)

(153 per cent

Approved Crop Pattern (as per project report)

1)
2)
3)
4)
5)
6)

7)

8)
9)
10)
11)

Crop
Light perennial

-L.S, Gotton

Chilly.

Paddy

Jowar (Kharif hybrid)
Unirrigated pulses
treen manure

Follow-up Crops

Wheat on pulses
Gram on paddy
Jowar and Maize (Rabi)

Groundnut (hot weather)

Percentage of ICA

1
40
6
5
25
15
8‘

23

15
10

of ICA)
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“Jater reouired seasonwise (as per project report)

1) Kharif 11,500 Mm3
2) Rabi 10,560 Mm3
3) Hot weather 12,402 Mm3

Storage recuirement of reservoir {as per project report)

1) Kharif requirement 2.306 Mm3
2) Rabi requirement - 10,566 Mm3
3) Hot weather requirement 12,410 Mm3
4) Lake losses 5.449 Mm3
5) Dead storage 3,446 Mm3
34,177 Mm3
Deduct for post monsoon flow 1.846 M
Net storage 32.331 Mm3

4,3 The main crops grown in this region in kharif is cotton

(L;S. and ordinary), jowar and to some extent pulsesy in rabi
the main crops are wheat and gram and in hot weather main crop
‘grown is groundnut. In point of fact, over the y=ars hot
weather groundnut has turned out to he a2 very pépular érop_in
the irrigated tract. Irrigators prefer to rotate hot weather
groundhut (January to May) with ordinary cotton (monsoon crop).
4.4 Actual irrigation over the years does not seem to be

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 protective and productive irriga-

tion., The protective part of the irrigation do=s not seem
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to be taken as seriously as it merits, although the system is
designed accordingly. The 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 Trrigation Scheme
(Manyad - Jalgaon)

5.1 This is a medium irrigation project with storage on

the river Manyad near village Nandre with Righﬁ Bank Canal (RBC)
20 kms. in length having s irrigable comman area of 4864 hectares.
Thé source is the Manyad river, tributory of Girna river in Tapi

basin in Chalisgzon taluka of Jalgaon district in the Western

north Maharashtra. The scheme comprises an earthen dam and a
rignt bank canal, The command area is situated on the right
bank and is catered by a neﬁ work of. 12 distributories, The
annual average rainfall is esﬁimated to be 600 mm , The catch=
ment area at the dam site is 913 sq.kms. with a 75 per cent
dependable yield of‘around156.64 Mu’. The capacity of the live
storage is 40,27 Mm3.

5.2 The main, objective of the scheme i~ reported to be
providing protective irrigation to kharif crops andralso to
provide productive irrigation to rabi crops. Since the area
under this scheme fall in the transition zong of rainfall it

is expected that the rainfall during monsoon would bé more or
lass assured and;wbuidee generally well distributed, The

provision for kharif irrigation is made in case there is long
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delay 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
scheme the probosal was to make provision for only 20 per cent
of the total water requirements of the 89 per cent of ICA in
kharif, whereas for rabi crops, full water requirement was to ve
provided for 51 per cent of ICA. No provision was made for

hot weather crops. | |

Salient Feature of the Scheme (as per project report)

1) - Average rainfall 700 mm
2) Gross storage - 53.95 Mm3'
3) Live storage - 40,27 Mm3
4) Evaporation losses 10,81 Mm3
5) . Length of the canal 20 Kms.
6) Gross command area 8135 héctares
7) ‘Cultural command area - 6508 hectares
.8) Irrigable command area 4864 hectares
9) Total cropped area: . 6809 hectares \
: ‘irrigable {including (140 per cent of ICA)

" unirrigated pulses of
20 per cent of ICA)

Approved Crop Pattern (as per project report)

Crop o Percentage
| : ; of TICA
1) Kharif jowar - Maize 11
2) Kharif pulses (unirrigated)H 20
3} Groundnut ' 25
4)  Cotton (L.S.) | 25

5) Chillies and vegetable 8
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Follow-up crops — Percentage
i B of TICA :
6) Jowar-Maize - | - 11
7) Rabi pulses | 20
8) Wheat 10
Q) Onion | 10
Wat~r pequired seasonwise (as per project report)
1) Kharif 16,17 ¥m’
2)  Rabi | 15.57 Mm3
3)  Hot weather 13,02 Mn3
Storage requirsment of the reservoir (as per project report)
1)  Kharif requirement 3,31 Mo
2) Rabi requirement 15.57 Mo
3) Hot weather requirement ;B,OZ;MﬁB
4) Carry over storage i J 2.15 Mm3'ﬂ“'.
5)  Evaporation (Lake) losses 9,03 M3
6) Dead storage - 13.67 M
| 56.75 M’
Daduct post-monsoon flow | ' 2.83.M'n:|_3
Net storage ;5-;-5; Mn3
5.3 Although there is no provision for hot weather crbﬁs

in the proposed Eropping pattern, in the proposed water
storage plan ther~ is provision for hot weather, mainly foér
two se2sonals likz cotton and chillies and also to an extent -
for other crops like onion, etec. The provision for carry over

storage is made. for the eventualitiss of delayed monsoon.
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From the storage plan also it appears that the scheme is meant
to provide protective irrigation to kharif crops an& produc~
tive irriggtion mainly to rabi crops., However, over the years
the irrigators have been showing increasing preference for hot
weather groundnut.

54 Actual irrigation does not seem to be in tune ﬁith what .
was proposed originally both in its extent and its approach. A&s
‘mentionad 2arlier, the objective of the scheme is to provide &
both protective and productive irrigation but in practice the
protactive part of the irrigation does not seem to be given

due consideration both by th» scheme authorities as well as

by the users, This aspect has to be examined in detail along
with the time series data on mainfall before arriving at any

conclusion,

6. Medium Irrization Scheme
(Nagare = Pune)

6.1 This is a medium irrigation schems in the scarcity zone
in Western Maharashtra. The scheme comprises a storage on

Karha river near village Nazzare in Purandhar taluka of Pune

district with a right bank canal of 5.63 kms, long having an
ICA of 2458 hactaras in Purandhar and Baremati talukaé. The
dam is an ~arthen dam with a2 catchment area above 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 respsct in 1975.

6.2  Karha river is a tributéry of Bhima. The river origi-
nates about 16,09 km. west of Saswad in Poona district. The

total length of the river upto thas dam site is about 40 km. and
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- it passes entirely thzough*Pooné district, The entire cetch~
ment falls under low rainfall’ belt and receives an annual
rainfall of about 540 mm,

6.3  Justification for the project is given as follows.

The portion of Karha valley downstream of Jejuri.often suffers
due to scarcity and people have to migrate for liveli-hood.
This itself justifies the need for a Storage in this region.
The river has no perennial flow, Theres 2re no water pools
having adequate volume of water during the hot weather season,
Rains are restricted to monsoon only and all the flashy floods
go waste. Hence thers is a'long standing demand for irrigation
facilities 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 the area served by the 'scheme lies in
the scarcity zone, any scheme giving assured water éupply to
the crops is welcome by the people of the region. The project
is supposed to mitigate the hardships of the farmers in area
often affacted by famine,

Salient features of the schame (as per project reportl

1) Annual average rainfall 540 mm

2) Gross storage ) '16.17 Mm3

3) Live storage 10,51 Mm3'

4) Evaporation losses 2.92 Mm’

5) Length of camal 5.63 Kus,

6) Gross command area 3990 hectares
7) Culturable command area 3071 hectares
8) Irrigable command area 2458 Shectares
9) Gross cropped-area irrigable 3785 hectares

(including 24 per cent of (154 par cent of ICA)
unirrigatad pulses) .
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Approved crop pattern (as per project report)

Crop 'Por _cent of ICA
1). Kharif groundnut 21
2} - Kharif hybrid bajra 10
3) Kharif hybrid maize . 13
4)  Kharif vees-~tables 8
5) Two sragonal chillies - 20
6)  Kharif unirrigated pulses ' 24

- Follow-up crops

7) - Rabi jowar aft»r pulses .18
8) Rabi vegatables after pulses 10

9) Wheat after groundanut 10

10) Gram after hybrid bajra
: and maigze 20

Water required for the irrigable command
arsa_of 2458 hectares (as per project report)

1) . Kharif 7,30 Mm3
2) - Rabi B 7.71 Mu3
3) ... Hot weather S | -

Storege requirement of the reservoir (as ‘per prOJect report)

1) Kharif requirement , 1.46 Mm3
2} Rabi requirement 7.71 Mm3
3) Hot weather requirement . 7 N
4) Evaporation losses 2,19 Mm3
5) Dead storage ‘ 5.66 Mm3

Deduct post-monsoon flow 5% 0.95 Mm>

Net storage 16,08 Mm3
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6.4 There does not seem to be any provision for hot westher
crops and it is in keeping with the objective of the scheme

in the scarcity zone, Although the main objective of the scheme
is ouly to provide prot=sctive irrigation, the provision made

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

the water reauiresrent of 96 per cent of ICA, This supposes
that the remaining 80 per csnt of water required would be met
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 cent of the water rscuirement of 58 per cent of
ICLA 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., Ag mentioned earlier, the main objective of the
scheme is to provide protective irrigation to crops, but, ‘it
seems 'protective'! concept of the irrigation does not get due

consideration eithar of th-~ irrigators or of ths scheme autho-

Jete

rities. This aspect has to be examined in detail with reasons

thereof,



CHAPTER III

UMDERUTILISATION ~ THE CONCEPT AND MRASUREMEWNT

1. Introduction

1.1 In this study we are-éoncerned with the utilisation
of kharif irrigation potential so as to ascertain whether the
extent of utilisation in kharif season is particularly low and
then to find out the reasons there-of. WNaturally the extent of
utilisation and the reasons there-of would be different in
different agro-climatic zones. However, to ascertain whether'
the extent of utilisation in kharif season is particularly iow

one would have to examine the extent of utilisation of irriga-
tion potential in rabi snd hot weather seasons also. In this
chapter, therefore, we begin with the conceptualisation of the

oft repeated terms like 'irrigation potential!, tunderutilisation
etc., and then e xamine the extent of underutilisation in different;
crop éeasons during the year based on the measures devised for

esﬁimating underutilisation.

2e Conceptualisétion of Irrigation Potential
and Utilisation

2.1 Let us begin wifh the definition of irrigation potential
as defined by the Planning Commission and accepted widely
including the irrigation systems under study. Aécording to the
Planning Commission, “Irrigatidn Potential is the gross area
that can be irrigated from a project in a design year (Julf 1

to June 30 of the succeeding year) for the projected cropping
pattern 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
arasonals and peremmial crops being counted only once in a yearn.
It has further been explained that before an area is included

and reported under 'potential created!, it has to be ensured

be reported upon is available

) &
and the conveyance system upto and including the irrigation

that the water for the area to,

outlet to serve an srea upte A0 hectares is campleted.

2.2 _ From this definition it is e€lear 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 water 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 created! is deqlared
for any irrigation system.

2.3 . The first condition is the afailabiiity of water for
the aresa proposed to be irrigated ir cach season . during the year.
It is reasonable to assume that the svailability of water for
arra propesed to be irrigated i% each season during the year
would vary from year to year, particularly in this region where
the sources of water are not necessarily perennial in nature and,
further, lower is the 'dependability ratio! higher would be

such variation. It follows from this that the dofinition of

"pctentisl created! looses much of its meaning viewed thus,

1. Govermnent of Maharashtra, 1981, op.cit. pp.5.
2. - Ashok K. Mitra, 19&6, op.cit. pp.752.
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because then the potential area for each sesson during the

year might vary from year to year depending upon the available
water and there can not be a given area of potentiél created
ﬁwhich ié fixed for different seasons during the year for all
times to come. |

2y " The second condition is the availability of conveyance
systém to earry water upto the outlet head.. From the experience
of the functioning of various irrigation systems it is known
that creation (construction) of distribution net work is done
in phaaeé'over a number of years. In fact the construction of
considerable part of di stribucion system lags much behind the
construction of the reservoir and the upper reaches.of the
main capal. Consequently, the potential is also created in
Phases and it is only after the full development of the irrigs-
tion system including distribution system upto the outlet to
serve an area upto LO hectares that the full potentisl can be
said to have been created. Since the full development in the
sense defined above gerrrally takes a very long time (in some
cases more than 10 yesrs after the pro ject 1s commissioned for
use), the full pbtential is assumed to have been created within a
a‘peridd‘Of L4 years from the date of commissioning irresppétive
of whether it has actually been created or not. In point of
fact, in some cases in the absence of the information about

Phe actual potehtial created; the project authorities consider
either the ICA or the entire cropped area irfigabhe (which is
ICAX intensity of cropping) as the potential created. It is
obvious that the potential created declared in this manrer

1Ases much of its meaning because the conveyance system to
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carry water méy not be existing for a considerable part of the
potential created so dgclaréd. o

2.5 There is anqtter éspect in this regard which merits
attention. The aspect is thpt of the term 'full development!
of the irrigation system for declaring irrigation potential.
created. WNow, as per- the Planning Commission's definition
full -development presumably means (i) development of the full
storage capacity and (ii) development of the water distribution
net work such that water can be transmitted upﬁo the outlet
serving sn area upto 4O hectares. Does this reslly mean full
development of the conveyance system? What about the land
development and field channels below the outlet? If the dis-
tribution network below the outlet ig not fully developed,
potential ecrested in the aforementioned sense again loseg much
of its meaning because the entire irrigation poﬁential S0 |
declared cannct be brought under irrigation because of the
inadequate conveyance net wqfk below the ocutlet.

2.6 The third condition is adherance to the pre ject crop-
ping pattern. It 1is the general experience that in respect of
many projects (particularly those in sugarcane belt of Western
Maharashtra) actual crcpping pattern that emerges in the
benefited areas is significantly different from what was
prcjectéd. Under such a situation potential created needs to
be modified in terms of the newly deQeloped eropping pattern.
2.7 In so far as utilisation is concerned it is based on
the data on the area actually irrigated in eagh'séason during
the year. Here again no allowance is made for the nature of

crops grown. It may so happen that in the cropping pattern
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that develops in the benefited ‘area in the post project period,
the prcportion of heavy water using crop turns out to be larger
than what was proposed. In such a case the area actually
irrigated is bound to be less than what was projected.

3. goncentualisation of Underutilisation
and its Measures

3.1 ~ Traditionslly underutilisation is measured in terms

of the propertion of potential area (created) not irrigated.

In cther words, if the area actually irrigated in a season or
during the irrigaticn yrar is smaller than the area contemplated
to be irrigated (potential created) then there is underutilisa-
ticn. However, this way of expressing underutilisation (in
terms of area) will be meanirgful only if (i) water is‘available
for the area proposed to be irrigated in each seasmm during:uP
irrigaticn year, (ii) conveyance system is fully developed to
carry the water upto the outlet head at least and (iii) the
projected cropping pattern ;s followed. In other words, poten-
tial created itsdf .should be properly assessed for a meaningful
assessment of the extent of underutilisation in terms of area.
3.2 | Given these ccnsiderations it logically follows that
whenever underﬁfilisaticn is reported during an irrigation year
it means that a part of the water in storage for irrigation hag
remained unused. As menticned earlier, traditionally irrigation
utilisation is expressed as a2 percentage of actual area irrigated
te the potential created. It presumably means that given

the same cropping pattern, whatever is the percentage of ares
actually irrigated is also the pProentagp'Of.water actuslly used

from the storage Yor irrigation dﬁring the year. In cther words,
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for instance, if only 50 per cent of the potential area is
actually irrigated it follows that only 50 per ¢ent of the ,
water has been utilised. However, in rpality these ideal
conditions are hardly fulfilled, yet the magnitude of under-
utilisation is estimated as mentioned above which consequently

gives a distorted picture of the extent of utilisation.

3.3 To get a clearer and truer picture of the extent of
uneruﬁilisation, it would be necessary to take into account
the.amount of weter used in various seasons from the quantity of
water available in storége for irrigation in eaeh season during

the year, in addition to the area actually irrigated.

3.4 It is against this background that in this study we
measure underutilisation in two ways. In the first place, if
the aptual area irrigated under different crops during different
seasons of the irrigation year turns out tc be less than the
areas propcsed to be irrigated in respective seasons it may be
termed underutilisation. Alternatively, if ‘the volume of
irrigation water usaa by fafmars during each season turns out
to be 1{53 thaﬁ the quantity of water designed to be supplieﬁ
in each seascn during the year, then it may be termed under-
utilisation. It is quite possible that there ﬁay be under-
utilisatiqn in a particulaf 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

WAYS.

3.5 In what follows we attempt to ascertain the extent of
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such underutilisation in the aforementicned sense for the
different schemes under study for the last § ®o iO years
dpppnding'upon the availability of data. In order to determine
if the utilissticn is particularly low in kharif we estimate

the extent of utilisaticn in rabi and hot-weather seasons also
in additicn to attempting such estimates for the kharif season.

L. Measurement of Underutilisation

L An attempt is being made in this section to measure thé
éxteﬁt of underutilisation in both the senses mentiore d earlier.
As there are five schemes to be studied from five different
agro-climatic zones in the state what we propose to do is to
consider first the scheme in the asgro-climatic zone characterispd
by heavy rain and then proceed one by one wi;h the schemes in
other zones characterised by less and less assured rainfall,
finally ending with the écheme in the zone characterised by
scarcity conditions.

5. Minor-Irrigation Scheme
{Kalote-Mokashi, Ralgad)

5.1 We first consider the tarea approach! of un&orutilisa-
tion in which, as defined earlier, if the area actually irrigated
is smaller than the area proposed to be irriééted (potentiai
created) then there is underutilisation. There is no separate
information available about the potential created. But, sinée
this is a minor irrigation project and since the project was
commissioned for use in 1976 and we are considering the last

five years data it is reasonable to assume that the cropped srea
proposed to be irrigated in each season is synonymous with the

potential created.
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5.2 Area proposed to be irrigated has in its fold pere-
rnial crops also in addition to kharif, rabi and hot weather
crops as follows. The total cropped area exgludes 10 percent
of unirrigated pulse in rabi.

Table 3.1 : Area Proposed to be Irrigated as Per Project
: Cropping Pattern

Kharif  Rabi Hot Two Pere~ Total
Weather Seaso- nnials
nals
1 Area 412.50  72.50 21.25 - 12.50 218.75
(hectares) _

2 Percent '
of ICA (90.00) (58.00) (17.00) - (10.00) {175.00)

As against the area proposed to be irrigated in each season the
actual area irrigated for the last six yedrs is -as follows.

Table 3.2: Yearwise and éeasbnwise Area Actually Irrigated.

(hectares)
) ;e;r-"- -Kga;if ----- ﬁégi- -ﬁ;t:w;aghgf ----- T;t;i* )
Area % oOf Pro= SR — - Area % Of pro-
posed area Area % of propos- posed area
e m e m e e m e e - m o~ ed area_ | | _ ool oo .
1979+-80 Mil ' §il 75.99 81.06 75.99 37.06
1980-81 Wil Nl 79.15 84443 79.15 I 38,60
1981-82 Nil® Wil . 86.29 92.04, - 86.29  42.98 .
1982-83 Wil wil 7814 83. 32 78,11 38.09
1983-84 Wil Wil 86.40 g2.16 86.L0 - 42.13°

1984-85 Nil Wil 81,51 86.94 81.51  39.74_.



L0

5.3 From tables 3.1 and 3.2 it is clear that the utili-
sation percentage of irrigation potential in kharif is nil,
wnereas for rabi and hot weather seasons together the same is
very high, ranging from 81 to 92 percent during different years.
Because the kharif utiiisation is pil the over =ll utiligation
turns out to bé around LO percpn£ even though the combined |
'déilisation of rabi'énd.hot—weathpr is around 87 percent on an
average. Before making any comments on the perforﬁance of
utilisaﬁion of irriéation\potential particularly in kharif
season let us estimate the extent of utilisation by the other
measure.

Table 3.3 Watef Brbposed to be Released for Irrigation as
‘ . per Project Water Planning (Mm3)

Kharif Rabi | Hot Weather Total
(8.42%) (91.58%) (100.00%)

_-— e e BN S MR W W e m b e R AN @ e Sl g W W mm mE S P YR Am W am  am We M e

" Year _ Kbarif __ Rebi_ _  Hot Weather _  __ Total __
) A .
. S @ %
1976-77 Ml Wil 2.2, 62.1,0 2.2, . 57.14
1977-78 il Wil 2.56 71.31 . 2.56 65.31
1078-79. Mil Vil 2.89 " 80.50 2.89 73.72
1979-80 Nil . wvil 3.53 ¢ 98.33 - 3.53 90.05
1080-81 vil Wil 3.23 89.97 3.23 82.40
- 1981-82 . wil Wil 3.1 87.4L7 3.1,  80.10
1982-873 Vil Wil 3.10 86.35 3,10 79.08
198384, nil il 3.39 Ol oLy 3.39 86.,8
198/, -85 Nil Nil 3.70 103.06 _“3.70 94.39
Aversge  Nil Wil 3.09 86.07 3.09 78.83

= Quantity of water in Mm3
% = percent of water planned to be released
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5.4 Table 3.4 shows that no water was feleased fran the
storage for irrigation in kharif season and this is in keeping
with the fact presented in table 3.2 that the area irrigated in
khorif season is nil. In terms of water actually released ss
against proposed released (Table 3.)) the extent of utilisation
in rabi =2nd hot-weather seasons together is found to be as high
as 86 percent oﬁ an average and the same varies between 71 and
98 percent in different years. The overall utilisation percen-
tage is found to be around 79 on an average.

5.5 A comparisiton of the extent of utilisation by two
measures in tables 3.2 and 3.4 shows that the e stimated utilisa-
tion percentage is higher when measured in terms of water released
than when measured in terms of area irrigated. A small part of
this difference is presumébly due to differences in actual crop
mix and the proposed one and low water allowances assumed in -
water-planning canpared to the actuals. However, the main reason
for such a difference in their case is due to the fact that
while water proposed to te utilised in kharif season is only
around 8.46 percent of the total water proposed to be released
during the year, the proposed area to be irrigated in kharif
season is as high as 90 gercent of the total area proposed to be
irrigated during the year. In this commection it would be
interesting to note that although water proposed to be released
in kharif season is reported to be 0.33 Mm3, the storage
requirement planned for kharif séason is roportpdlto be nil.
Presumably the kharif crops do not need any irrigation because

of adequate rainfall during the monsoon in .this region.
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5.6 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 designéd
accordingly, hence raising the question of particularly low
utilisation of kharif potential is not very'meaningful in this
context. |

57 It may be recalled that unlike in other agro~climatic
zones in Maharashtra where there are genefally 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 'Konkan Hangam', which is the non-

monsoon season extending from beginning of December to end of

April. 1In other words, the so called Konkan Hangam combines

in itself the rabi season and the larger part of hot-weather
seagson and the main crop grown in this season is paddy which is
entirely irrigated. In the monsoon season also the main crop

is paddy which is entirely grown on rain water, and traditionalli
irrigation for the monsoon crop is neipher.in demard nor is it
supplied. The same practice is being followed under this schers
also ever since the sjstan was commissioned for use. It again
follows from this that the question of particularly low utilisa-
tion of kharif irrigation potential in thié context does not
make much sense. |

5.8 ~ There are, however, a number of important issues
which need to be looked into. First of all it has to be ascer-
tained from the time series data on daily rainfall from the
rélnvant rain guage station if the rainfall is reliable, adequate

and fairly well distributed during the monsoon. This would
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indicate if there is need for protective irrigationin kharif
for improving'the”pfodudtivé potenti al of monsoon crop.
Provision for kharif irrigation can then be made accordingly.
Similarly the possibilities of intrpducing a change in croppinc
pattern may also be ccnsidered 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 iesgues
in the subsequent sections.

6. Medium Irrigation Scheme
{Asola-Mendha-Chandrapur)

6.1 We now examine the extent of utilisation in this
medium irrigation scheme in the high rainfsll zone. We begin
with the area approach, i.e. areé actually irrigated as against
area proposed to be irrigated. As this is a very old project,
potentiazl created during the early years of the projeét 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 pm ject report. Hence
we consider ICA of the project as the total potential created
during the year and its distribution in different seasons as
the potential created during different seasons. t

6.2 'The area proposed to be irrigated includes in its
fcld perennisl crops in addition to kharif seasonal but rabi
scasomal and hot weather seasonal are not included in the pro-
pcaed cropping pattern. The gross cropped area proposed tn be
irrigated comprises 90 per cent of ICA under KkKharif seascnal
(mainly paddy) and 10 per cent of ICA under perpnniafglbﬁﬁ33.5)

against the proposed area to be irrigated in each season the
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Table 3.5 : Area Proposed to be Irrigated as per Project
: , Cropping Pattern

T gy e em ek S mm A A e am HE SN e ar @ YR me G S Gy Am O BE SR W O ER AR M MR A e

"Kharif Rabi  Hot- Two Perenn- Total
Weather  seascnals ial

e T A ER e TR S M e T o W de B SR WY S WP EE B o S R mF WS O Am WS My S Sy W

1 Area ' ' B
(hectares} 9721 = - - 198 - 9919

2 Percent . '
of ICA (90.00) - - - (10.00} (100.00)

(= = e e e e e m e m ma mmem e - — - = - = . em = - -
sctual area irrigated for the last . 10 years, for which we

have data, is presented in Table 3.6: |

6.3 Table 3.6 clearly indicates that the extenﬁ“of-“
utilisation of kharif potential is very high ranging from around
85 per cent to 98 per cent; an an average it turns out o be
around:93 Percent., In‘so far as rabi and hot weather seasons
are conéernsd, although there is no provision for rabi and hot
weather crops in the project cropping paptern;in practice some
area is actually reported to be irrigated in most of the yesrs
during these seasons. The reason is that a part of the area
reported to be irrigated in rabi and hot-weather seasons is
under perennial crops for which there is provision in the project
cropping pattern and the other part of the area is presumably
under second crop of paddy which cccupies the rabi and part of
the hot-weather seasons and to which irrigation water is given
if the storage permits. The overall extent of utilisation
during different years (last cclumn, Tsble 3.6) varies between
91 and 102 per cent with 96 per cent utilisation on an average.
This is a very high utilisation figure by any standard. Let 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 ﬁotpd here that information regarding the
project water planning is not asvailable in respect of this
scheme because the scheme is very old and hence the extent of

utilisation of potential crested can not b= estimated in terms

Table 3.6 : Yearwise and Seasonwise Area Actually Irrigated

(hectares)
) ge;f— ) -Kga;i} _____ Eagl ----- H;t:ﬁ;a;h;r- ) -T;t;l-
Area % of Area % of  Area % of Area % of
, pro- pro- pro- pro-
-posaéd posed pPosed posed
area area ©  area area
1975-76 8282 85.20 2 - L9 - 9733 98.12
1976-77 8956 92.13 96 - . - .9052  91.26
1977-78 8994 © 92.52 16 - 600 - 9610 96.89
1978-79 948l  97.56 154 - - - 9638  97.17
1979-80 9005 92-63 - - -~ - 9005 90.79
1980-81 9012 92.71 528 - 528 - 10068 101.50
1981-82 8929 91.85 92 - 91 - 9112 91.%6
1982-83 9193  9L.57 - - - - 9193 92.68
1983-8L 9227 - 94.92 527 - 527 - 10281 103.65
1984,-85 9219  OL.8L = - 18 - 9237 93.12
Average 9030 92.89 202 - 535 - | 9,93 95.70

of water actually relessed as a percentage of water planned to be
released. We may however take note of the water actually received

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

' availagble to us.
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Table 3.7 ¢ Yearwise and §easogw1se Water Actually Released
for Irrigation (Mm

Year Kharif Rabi Hot-Weather Total
1978-70 . L9.95 2.04 - 5.12 57.11
1979-80 56,50 - - 56,50
1980-81 28.80 - ' 11.50 - 40.03.-
1981-82 L8&.10 Le39 ~ 8.75 . 61.24
1982-83  33.58 . - - 33.58
198381, 10.70 2.32 9.09 22,11
198, -85 L,0.28 . - - . ,0.28

- _A;e;a;e- -7 -35.57— o -é:9E ----- 5.52 ----- 42.21-
6.5 Water actually released for irrigation in kharif

3

season varies between 11 and 57 Mm~ during different years

with an'aVerage felease of around 38Mm3 which turns out to be -
around 67 per cent of the live storage capacity of the reservoir.
Similarly, water released for irrigation during the entire
irrigation year varies between 22Mm> and 61Mm3 during different -
years with_an average'release of around hhMmB”which‘turns out to -
be around 79 per cent of the 1live storage capacity of the
reservoir. However, these utilisstion percentages do not give

3 corfe?t'picture of the extent of utilisation; at best- these

may be considered as the lower_limits:of the extent of ut;lisayioﬁ
beéause the full live storage may not be available every year.
We shall examlne thls aspect in the subsequent chapters.

6.6 Notw1thstand1;g the fact that the project water

planning information is not.avallable and therefore utilisation

of potential in terms of water released as proportion -of water
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planned to be released cannot

be estimated, the utilisation percentage appears to be very
high in the kharif season as well as for the entire irrigation
y=ar based on the area approach.. In view of this the question
of low utilisation of kharif potential in the case of this
scheme does not arise.

6.7 " It may be recalled that- the main objective of starting
the scheme was to provide protective irrigation to kharif paddy, .
The whole develcopment of the scheme has a2l so been towards méeting
this end. The cropping pattern also shows that monsoon paddy

is the most dominant crop to which the irrigation water is
provided under long term agreement from September to November
and the area irrigated every yéar during this period very well
matches with the area proposed to be irrigated. There does not
scem to be any underutilisation in this sense,

6.8 There ére, however, a number of related issues which
need to be examined. First of all the reliability, adeguacy-
and distribution of rainfall have to be examined in the recant
past based on the rainfall data. gecondly, tholliVQ'storagp
availabl§ every year during different épribds of kha%if,mrébi
and hot-weather seasons has 4 so to'bn ekamined to ascertain if
water remains unused and may therefore be plann;d © be utdilised
better in khapif énd other two seasons by de;eloping a suitable
cropping Pattern etc. This may, however, call for a change in
the distribuiion system, S&me of these important issues are

discussed in the subsequent chapters.
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7. Medium Irrigation Scheme (Nirguna Akola)

7.1 . As mentioned earlier this medium irrigation scheme
.Palls in the assured rainfali zone. In order to estimate the
extent of utilisation of irrigation potential we begin with
the area approach. The follcwing table gives the potential
created in respect of this scheame. |

Table 3.8: Yearwise and Seasonwise Potential Created.

(hectares)
"7 Year  Kharif  Rabi  Hot-weather Total

- 1975-76 302 154 36 192
197677  98L L73 110 1567
1977-78 15504 796 185 2535
1978-79 1671 855 199 2725
1979-80 2381 1219 283 3883
198081 2616 1340 312 4268
1981-82 3553 1818 165 5836
1982-83 3553 1818 1,65 5836
1983-8), 3553 188 165 5836

1981.-85 3553 1818 1,65 5836

- (60.57%) (31. 15%) (7.97%) (100.00%)

- e e e e Em Wm m mm dh M e W W W e we ER 4 AR W e G ER S e Aw e W e e A

The irrigation started from the year 1975-76 and by 1981-82,

i.e. within a period of 7 years the full potential of 138

per cent (5836 hectares) of ICA (4229 hectares) has been created.
As against the potential created the actusl area irrigated in

different seasons in the last 10 years is as follows.
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Table 3.9 : Yearwise and Seasonwise Area Irrigated (hectares)

Year Kharif Rabi Hot-weather Total
area % of pot- Area % of  Area % of  Area % of
ential poten- poten- ' poten-
created tial tial izt
created created created
1975-76 Wil Nil 135 87.66 - Nil 135 27.44
1976-77 ™il Wil LL2 93.L5 25 22.73 467 29.80
1977-78 Wil . Wil 651 81.78 55 29.73 706 27.85

1978-79 146 8.74 673 78.71 135 67.84, 954 35.01
1979-80 14 0.59 813 66.69 14,8 52.30 975 25.11
198081 150  5.73 ° 9L5 70.52 120 38.46 1215 28.47
1981-82 L4, 1.24, 532 29.26 13, 28.82 709 12.15
1982-83 195  5.49 783 43.07 58 12.47 1035 17.73
1983-8, - Nil® 1041 57.26 309  66.45 1350 23.13
1984-85 172 L84 © 24,1 13.26 29 6.2, 270 4.63
Average 120  5.06 ° 626 51.69 113 37.80 782 20.15
7.2 Estimates.of the extent of utilisation based on area
approach clearly show that the utilisation percentage is
particularly low in the kharif season. It varies between nil
and 9 per cent during different years with 5 per cent as the
average utilisation over a peried of 10 yearé. Even the overall
extent of utilisation for the whcle irrigation yeé£‘is also not
high, varying between 5 péer-cent and 35 ppf cent during different
vears with 20 per cent as the average utilisation over a period |
of 10 years. In point of fact fabi srason shows a better

utiligation percentage followed by the ﬁot-W¢athnr‘soason; on an
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average 52 per cent and'39 per cent reepectively, but, since

the extent of'utilieation heppens'to be very low in kharif,

.with comparatively larger potential created, the oversll
utilisation percentage (over all seasons) turns out to be only

20 per cent on an average. During bhe firet three years no
utlllsatlon Qf the potential. created is reported in the kharlf
season and agaln in 1979-80 and 1n 1983-8L4, no tuilisation is
reported. Before we make further comments on the performance’

of kharif utilisation'based om area apprecach let us exasmine the
extent of utiliéation by the other measure.

7.3 Even by the second measure, based on water reported

to have been released for irrigation as against planned-release,
kharif utilisation is found to be\particulariy low compared to
the rabi.and hot-weather seascns. The kharif utilisation percent-
age is seen to vary between 2 per cent'and 31 per cent in
different years with average .utilisation of around 20 per cent
as against average utilisation of around 122 per cent and 42

per cent in rabi and hot—weether seasons reepectively. Although
the water planning.broposed‘almost equal proportion of total
water to be released in three seasons,'water'actually reported
tc have been released during different years show that much -
less water'wae actually released for Kharif irrigation which
naturally adversely affeets the cverall utilisation and we notice
that even tﬁdugh rabli and hot-weather utilisation percentages -
on an gverage are around 122 and L2, the overall utilieation

on an average is only 60 per cent. (Tables 3.10 and 3.11)
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Table 3.10: Water Proposed to be Relpaspd Sor Irrlgatlon as
per Project Water Planning (

-— um wm Gy e EE wm AR S O en PR TR O EE am AR S o W aER G TR e AN W WA G A g e A oy

Kharif Rabi Hot-Weather Total

11.53 10.57 12.4% 3L.51

(33.41%) (3¢.63%) (35.96%) (100.00%)
74 A comparison of the extent of utilisation estimated

by the two measures shows that the extent of utilisation
particularly in kharif .season appears to be higher by the second
Measure. Apart from .the possible change in fhe ~¢rop mix from ;che
cne proposed md the low water sllowances assumed in water
planning, the other important season for such a situation 1is the
fact that while the water péoposed to be released in kharif
s~ason is around 33 per cent of the total water proposed to be
released during the year, the area proposed to be irrigated

in kharif season is around 61 per cent of the total area proposed
tc be irrigated during the year. In this connéction it wculd

be instructive to note that although water proposed to be

" released in kharif seascn is reported tc be around 11. 53Nm3

the storage requirement planned for kharif season is reported

to be arcund 2.31Mm (20 per cent of the wquirpl_nent). Presumably
the remaining 80 per cent of the kharif requirement is tc be
mpt-by the rainfall during this pericd.

7.5 From all these accounts it appears that the extent of
utilisaticn is particularly low in kharif season. To understand
the reason behind such a state of affair it would be necessary

tn loock intco a number of important issues which have bearing on
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the extent of utilisaticn. PFirst of all it has;to'be‘ascertained

if the rainfall is adegquate and wcl} distributed to take care of

Table 3.11 : Yearwise and Seasonwise Water Released (M%)

S e R m W Wm s G WR Mm@ ER MR mm s W e MR am W ae EE e A e My MR EE WS W e e B

1980-8 1
1981-82
1982-83
1983-81,
1981, -85

Average

Q = Quantity of water in Mm

Kharif
e -
3.61  31.33
0.22  1.88
2.82  2L.46
0.88 T7.61
2.58 22.38
3.15  27.38
2.83  2L.5L
2.29  19.93

- N e wm

Q

18.65

9.71
13. 51
1741

5.09
12.87

% Q- %  Q %

176.47 2.59 20.86 24,.06 69.71
91.91 6.09 49,08 16.68 L8.3L4
127.86  3.75 30i20 19.8L 57.49
16471 11.61 93.5, 32.16 93.20
48,17  2.29 18.45 10.21 29.59
121.83  5.27 42.43 20.59 59.67

3

% = Per cent of water planned to be released.

the 80 per cent of kharif water requirement as well as of the

live storage requirement in the reservoir for the remaining two

- 8fA80NS .,

Secondly the availability of live stcrage every year

during different perinds of kharif, rabi anmd hot-weather seasons

has te be examined s0 as to ascertain if the water remains unused

and may therefore be planned to be used by devising suitable

crepping pattern etc, As menticned earlier, we shall discuss

some of these important issues in the subsequent chapters.
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8. Medium Irrigation Scheme

(Manyad - Jalgaon)

8.1 As mentioned earlier, this medium irfigation scheme
falls in the agrn-climatic zone characterised by generally
assured rainfall.- Flrst of all we qhall estlmate the extent cof
-utlllsatlon by the area apprnnch The fcllowing table glvps the

potentiasl created in respect of the scheme.

Table 3.12: Yearwise and Seascnwise Potential Created (hectares)

- e W SR MR wE ek MR SR W wpy BE e WE ew e ok W BN g MF %S ER e WS - ey e ap W S

Year Kharif Rabi Hot—Weather Total
1975-76 1993 1674 698 14,365
976-77 1993 1674 698 1365
1977-78 1993 1674 698 4365
1978-79 1993 1674 698 1365
1979-80 1993 1674 698 1,365
1980-81 ' 2658 24,81 " 698 5837
1981-82 2658 21,81 698 5837
1982-83 2658 24,81 698 . 5837
1983-8,, 2658 2,81 698 58y
1984,-85 2658 281 698 5837

T Mversge 2362 2122 T ees T 5182
(45.58%) (L0.95%) (13.47% (100.00%)

- AN s W de Em an ar A A W Em S G T mk A ay SR me iy ME SR BN e BN M M O mn we . e mm

The irrigation from the scheme started in the year 1975-76 and
the full potential developel from the year 1980-81, i.e. within

a pericd of 6 years full potential of 120 per cent (5837 hectares)
| o? ICA_(L86aneqtares) is reported to. have bégn created,LyAs

against the potential created the actual area reported to have
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been irrigated in different seasons: during the last 10 years
is as follows:

Table 3.13 : Yearwise and Seasonwise Area Irrigated (Hectares)

e e h e e e om m oo e e e o o= e e = e o = o om = o e e
Year Khari Rabi Hot-Weather Total
Area % of Area % of Area % of Area % of
Poten=~ Pote-~ - Poten- "Poten-
tial ntigl tial tial
Cre- Crea-~ Crea- Crea-
ated ted ted ' ted

- e AB wt Mm ar e wmr e == Er am Ge Y e am WE wm mE N e B e e wm S mm BB me wr  em mm

1975-76 512 25.69 1717 102.57 349 50.00 2577 59.0L
1976-77 696 34.92 1764 105.38 94 13.47 2555 58.54
1977-78 290 .55 866 51.73 - 217 -31.09. 1372 31.43
1978-79 497 24.94 30 18.52 © 52  7.45 858 19.66
19'79-80 L5 2.26 1140 68.10 760 108.88 1OLL LbL.54
1980-81 359 13.51 14,11 56.87 772 110.60- 2542 L3.55
198 1-82 255 9.59 811 32.69 281, 1,0.69 1351 23.14
1932-83 520 19.56 253 10.20 18 2.58 791 13.55
1953-8& 19 0.34 1130 LK.55 900 128.94 20L9 35,10
1984,~85 20 0.75 941 37.93 415 59.45 1376 _23.57

‘8,27 The estimates of the extent of utilisation presented
in'Tablé 3.13 show.that it is particularly 1ow in kharif seasén;
“varying between less than 1.§er cent in 1983~8hhapd 35 per cent
in 1976~77 with an average estimate of around 1, per cent.
Whereas the extent of utilisation. is around L9 per cent on an

average in rabi season and around 556 ¢n an average in hote-weabher
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season. In fact the extent of utilisation is found to be more
than 100 pef'cﬁﬁt during rabi and hot-weather seasons in some
years. The overall exterit of utilisation turns out to be

around 34 per cent on an average. Since kharif area has compara-
tively a greater weight in the total potential created, even
though the rabi season and hot-weather season utilisation percen-
tages are higher, the overall utilisation percentage is lower
because of lower percentage of utilisation in kharifs This is
borne out by the observation that the extent of utilisation in
kharif is as low as 0.33 per cent and 0.75 per cent in 1983-8
and 1984-85. Having examined the extent of utilisation based

on the area approach we would now examine if ‘the extent of utili-

sation estimated by other measure also shows.similar result.

Table 3.14: Water Proposed to be Released_for Irrigation as
per Project Water Planning (Mg) -

- s N s S A e s T Y e DY TR o R YW G M am R e ae W ap e we

Kharif Rabi Hot~Weather Total
16.70 15.57 13.02 L5.29
(36.87%) (34.38%) (28.75%) . (100.00%)

8.3 The water released as a percentage of the water planned

to be released, the second measure of estimating the extent of
underutilisation also shows that the extent of utilisation is
particularly low in kharif. Table 3,15 shows that the extent
of utilisation varies between 5 per cent amd 66 per cent over
the years in kharif season with avefage utilisation percentage
of around 24 per cent, whereas the extent of uﬁilisation is

estimated to be around 80 per cent and 77 per cent on an average
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Table 3.15 : Yeagwise and Seasonwise Water Released for Irrigation
Mm ‘

- A EE Ea S G W SR SN W O s G W mm RE G Gn B g SR e or ER AW EE ED W N e S ae

Kharif Rabi Hot-weather Total
Year —— e e im0 o o e o
Q % Q % Q % Q %

1976-77 10.98 65.76 22,86 14,6.91 6.37 48.91 29.23 64L.54
1977-78  6.17 36.95 7.6L 49.09 7.05 54.13 20.86 L6.06
1978-79  3.39 20.34, 5.91 B8.00 3.40 26.09 12.71 28.06
1979-80  0.88 5.25 12.25 78.73 17.83 136.96 30.08 66.42
1980-81  2.83 16.95 14.55 93.45 . 22.07 169.57 39.45 87.11
1981-82 2.91 17.45 14.60 93.82 7.8, 60.22 25{36 55.99
1982-83  3.71 22.20 6.74L 43.27 5,66 L3.48 16,10 35,55
1983-8L  0.82 4.92 8.4L3 54,.18 16.98 130.43 25.41 56.11
Average  3.96 23.73 12.49 80.2L 9.96 76.55 24.57 54.25

Q@ = Quantity released in Mm~

% = Per cent of water proposed to k& released

in the rabi_ and hot—weéther seasons. Bven though the extent of
utilisation is high in the rabi snd hot-we-ther seasons, the
overall extent of utilisatioﬁ on an.gV9fage.tufns out to be only
54 per cent because of the very tow utilisation in the kharif
‘season which according to the water planning accounts for around
37 per cent -of the toﬁéi watef planned to be reléased.

8.3 A comparison of the extent of utilisation by the two
measures suggests that the extent of utilisation turns out to

‘be mueh higher when estimated by the second measure based on
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watér released approach than by the first meassure based on
area approach. The main reason for such an occurance is the
fact that while potential created in kharif season accountg for
almost half of the total potential created the water proposed
to be released in kharif season accounts for abouﬁ‘ono—third
of the total water planned to be released during the year. In
this connection it would be instructive to note thiat although
water proposed to be released in kharif season is reported to
be around 16.70Mm3, the acfual storage requirement planned for
kharif season is only 3.31 Mm3 (20 per cent of the requirement).
Presumably for the remaining 80 per cent of the kharif require-
mnt no storage is required as rainfall during this period would
take care of this requirement.
8.4 From all these accounts it is clearly borne out that
the kharif utilisatién‘is particularly low in this region.
Althougzh the water planning proﬁides for release of significant
gquantity of water for kharif irrigation, waterractually released
is much less; similarly although the area proposed to be irrigated
~in kharif is reported to be considerébly high, the setual area
irrigated is much less. It would be necessary to understand the
reasons behind such a state of affalr in order to bring
sbout any change if necessary. Wirst of all the adequacy and
distribution of rainfall has to be examined to find out if 80
per cent of the kharif requirement and the Adeqﬁate livéﬁétorage“
requirement to meet the 100 per cent of fabi‘and-hotgweapher
requirement can be met. Secondly the availability of live
storage every year during different periods of Eha;if, rabi -

and hot=weather seasons has to be examined to find out if the
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water remains unused and may therefore be planned to be used
by devising suitable cropping pattern etc. Some of these
important issues will be discussed in the subseguent chapters.

9. Medium Irrigation Scheme

(Vazare - Pune)

9.1 As has been mentioned earlier this medium irrigation
scheme is in the scarcity zone of Western Maharashtra and hence
providing protective irrigstion is the main objective.of the
scheme, Like in respect of other schemes for this scheme also
first we attempt to estimate the extent of the seasonal and
overall utilisation of irrigation potential by both the measures.
9.2 In terms of area appreach, area proposed to be irrigated
as per project report is as presented in Table 3;16. It may

be mentioned that full potential which in this casé is the ICA
of the projéct is reported to have been created bf 1976=77,
d.e.-within a period of 3 years from the time of commissioning
the project. Since there is no separate account of the yearwise
and seasonwise potential created we assume that the area proposed
to be irrigated in different seasons as per project cropping
pattern is also the respective potential created.

Table 3.16: ‘Area Proposed to be Irrigated ss per
v Project Cropping Pattern

Kharif Rabi  Hot-. Two
: Weather Seasonals Total
1 . AI‘P& . -
(hectares) 1278 1426 - 1,92 3197

2 Per cent of ' , _
ICA (52)  (58) . - (20) (130)
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Table 3.17: Yearwise and Seasonwise Area Irrigated (Hectares)

Year Kharif Rabi Hot-weather Total
Area % of Area % of &rPa % of Area %‘of

propos- propos- prcpos- Pronas

ed area ed area ed area ed area

1975-76 - 67 5.2, 165 11.57 bl - 276  8.6L
1976-77 264, 20.66 752 52.73 118 - 1134 35.48
1977-78 190 14.87  6L6 4L5.30 156 - 992 31.04
1978-99 206 16.12 368 25.81 193 - - 767 24.01
1979-80 - 152 11.90 261 18.30 132 - 545 17.06
1980-81 ° 106 8.29 364 25.53 192 - - 662 .20.70
1981-82 150 11.74 439 30.79 186 - 775 24.27
1982-83 Wil Wil 967 67.81 130~ 1097 34.30
1983-84, Li,  3.44 1139 79.87 122 - 1305 40.84
1984-85 225 17.61 -'1235 86.61 171 - 1531 51;03

- eeam e e gm e e E e e = = e e R am W W Gm o e am e o s Ee S e S am L an wm

2.3 B Table 3.17 clearly shows that kharif utilisation is
relatively very low. In fact if the area under two seasonals,
separately reported in the area proposed to be irrigated, is

added in kharif area proposed to be irrigatéd,'the resﬁlting-'
estimates of kharif utilisation would be still lower. The

estimates vary from as low as nil tolsomewhpre around 21 per

cent with an average utilisation of around 12 per cent in kharif over
over the last 10 years. %®ven if last § years évgragp is taken the
situation would not change favourably at all. The extent of
utilisation is around L4 per cent on an average in rabi season

ard the utilisation percentage 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. Presumably 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 per cent on an average bécausp_of
particularly low utilisation in kharif season. Tet us now
examine if the extent of utilisation in kharif turns out to be
s0 low even by the second mepasure of underutilisation.

Table 3.18: Water Proposed to be Released for Irrigation as
per Project Water Planning Mg)

Khapif Rabi Hot-Weather Total
7.30 7.70 ' - 15,00
(4L8.66%) (51.34%) - (100.00%)

- me Wb am M am o dm e G EE O ER W O WE SR W Wy Gy G ER o E W R ER O wn wm SR e ey e G

As against this the water released yearwise is given in table 3.19.

9.4 The extent of utilisatioﬁ estimated by the second
measure also shows that the utilisation percentage is parti-
cularly low in kharif, barely 16 per cent on an average-over
the last 10 years. It varies from zero utilisation in 1983-8j
-to*afound-BB per cent in 1977-78. In compérison in rabi and
not-weather seasons the extent of utilisation is relatively
higher. In rabl season the extent of utilisation on an average
turns out to be around L2 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
actually released every year in the‘ h‘qt—weathpr is meant for

the two seasonals for which there is vprovision in the proposed
cropping patterﬁ. On the whole the utilisation percentage is
low around 39 perrcent, because of very poor uti lisation in

_ kharif which as per Table 3. 18 accounts for around 49 per cent of
the water planned to be released during the year.

Table 3.79 : Yearwise and Seasonwise Water Released for
Irrigation (Mm3)

Q % Q % Q % Q %

_— e Em WR wWE e mm e ER SR A EN AR SR ms e SR WY SR A e em W GE R MR M Gm Ge e W

1975-76  0.71 9.69 0.82 10.65 1.13 -  2.66 17.72
1976-77 2.1 29.36 2.88 37.30 2.1 = 6.12 L7.69
1977-78  2.40 32.89 5.60 72.69 1.02 -  9.01 60.11
1978-79  1.85 25.26 3.30 42.76 2.87 - 8.02 53.39
1979-80 0.1,  1.94 1.81 23.49 142 =  3.37 22,50
1980-81  0.71  9.69 2.15 27.09 2.76 =  5.62 37.42
1981-82  0.99 13.56 2.07 26.80 2.41 -  5.47 36.38
 1982-83 0,28  3.79  3.66 L7.52 1.7 - 5.11  34.06
1983-8, - - 5.18 67.25 0.73 -~  5.91 39.%
1984-85 1.19 16.34 5.24 67.91 - - 6.43 42.83

iy mm em an me S ESE DT W M WP S A R TR EE  mhy A S W me B SR A W e WD An @y me vm W

9.5 . If we compare the estimsates of the extent of utilisation
by the two méasures presented in Tables 3.17 and 3.19 we find
that the kharif utilisation percentages estimated by two messures

on an average match fairly well with each other. It is only in
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the years 1977-78, 1978-79 and 1979+80 that the e stimates of
utilisation sre seen to be higher by the second measure. Apart
from the fact that- there may have only been a marginal change
in the existing cropbing pattern and the proposed cropping
'pattern, the main reason for such an occurance ig more or less
equal weight of the kharif area in the total area to be irrigated
and kharif water in the total water to be released during the
year as pér the project planning. '

9.6 On the whole the extent of utilisationlin kharif

is found to bé particularly 1ow. This is a matter for concern
in a séarcity area in which the scheme is located. The project
"storagn_planning'suggests.only 20 per cent storage for kharif

. geason, the remainiﬁé 80 per cent -of the kharif requirement is
to ba met by rainfall during the season. -This raises a number
of questions which have to be answered. It hss to be examined
if the rainfall every year is adequate and well distributed to
meet not only the 80 per cent of kharif requirement but also the
20.pef cent storage requirement in kharif in addition to 100
per cent storage. requirement for rabi as well as for two seasonals
in hot-weather. It has also to be examined if any part of live
stqrage remained”unutilised in any given ye~r. Some of these

important issues would be discussed in the subsequent chapters.



CHAPTER IV

SUBJECTIVE EVALUATION OF REASCNS
FOR_LOW KHARIF UTILISATION

1. Introduction

1.1 This chapter deals with 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
bepneficiaries of the irrigation systems, view the question of
kharif underutilisation. Accordingly,.as proposed, relevant
information are collected from the sample beneficiaries under the
five schemes thrdugh‘field investigétion with the help of the
structured questionnaires as wellizhrqugh the informal discussion
with the beneficiaries of the schemes, The sampling procedure and
thé covergge for the field investigation are already presented in
the fifst chapter; in what follows we discuss the results of the
subjéctive evaluation so attempted.

2. Characteristic Features of the
Sample Holdings

2.1 Before we take up the discussion of the factors responsible
for the particularly low'utilisation in kharif based on the

sub jective evaluation we present the characteristic features of
the beneficiary-househol§s (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(4) 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.that the average size of holding consi-~
dering all farms.(total) is smallest in thehverf high rainfall zone

under the cpmmahd of the scheme Kalote-Mokashi in Raigad district

and is highest under the command area of AsolapMeﬁdha scheme in

Chandrapur district characterised by high and assured rainfall.

It may be récalled that the main crop grown 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

assureqd ?ainfall of Chandrapur 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 gtrﬁcture. The
cropping pattern also is similar under these two medium irrigation
schemes. In tha scarcity zone in which the Nazare scheme in Pune
district is situated the average size of holding is around two and

quarter hectares.

2.3 As is gengrally observed;.in the présent study also we
fird that the pnopdrtion”of'irrigated landlﬁo total'decreases with
. the increase in farm sizZe in respect of all the schemes under study;
The extent of irrigation is ¢omparativély less under the scheme
in the very high_rainfall zone of Raigad district, whereas the
sam? is very high for the 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 Za) Distribution of Land by Holding Size Scheme

Kalote Mokashi -~ Raigad

Size Group Numbsr of Total Irrigated Un- Average
beneficiaries land land irrigated size of
. (ha.) (ha.) land hclding
. (ha. ) (ha.)
1. Less than 13 6.67 4. 34 2.33 0.51
1 hectare {32.50) _ (¢5.07) (34.93)
2. 1 to 2 17 20.96 9.65 11.31 1.23
hectares (42.50) y (46.04) (53.96)
3. Above 10° 28.79 11.14 17.65 2.88
2 hectares (25.00) (38.69) 61.31 '
" M1 farmers 40 56.42 | 25:13  31:29. | 1.39
(Lh.54) (55.46) :
Table 4.1 (b): Distribution of Land by Holding Size Scheme
Asola Mendgha -~ Chandrapur
5i;e-G;oap_ o ﬁu;bgr-og T _T;tgl- i ;1;a€ea -UE-- C Kv;r;g;
- beneficiaries land 1land irrigated size of
(ha.) (ha.) land holding
1. Less than 56 34.51 32.71 1.80 0. 61
1 hectare (21.54) _ {94.78) (5.22)
2. 1 to 2 73 106.82  88.95 17.87 1,46
hectares (28.08) (03.27) (16.73)

3. Above 131- 593.60  345.46 247,14 4.53
2 hectares (50.138) . (58.37) - (41.63) <
Al farmers 260 | 734,93 468.12 . 266.81 2.83

- o e (63.70) (36.30)

e = M AR e B oy e am e A S ar Em em M e @y SR an em e W e oy S pa S e gm MR

(Figures in brackets indicate percentages)
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Dlstrlbutlon of Land by ﬁoldlng SlZ“ Scheme
Nlrguna - Akola |

h--—------“.—---ﬂ

- O S o W

Size Group . Number of Total Irrigated Un- Average
' beneficiaries land 1land - irrigated siz2 of
- (ha.) (ha.) lapda. ) holding
(ha.) (ha,)
1. Less than 16 9.96 7.77 2.19 0.62
1 hectare _ (78.01) (21.99)
2, 1 to 2 ) 30° : 42,00 28.12 13.88 1.40
hectares (36.71) (66.95) (33.05)
3. Above 38 - 147.25 65,72 81.53 3.87
2 hectares (45024) (ll-ll‘063) (55-37)
T A1 farmers 84 199.21 101.61 9780 2.37
| | (51.01) (48.99)
Table L.1 (d): Distribution of Land by Holding Size Scheme
. Manyad - Jalgaon
glge-G;o;p— T ﬁu;b;r-og T -T;tglﬂ Er;léagea -U;-- T Ev;r;g;
a beneficiaries land land irrigated size of
(ha.) (ha.) land holding
{(ha.) (ha.)
1. Less than 13 7.46 6.85 0. 61 0.57
1 hectare (14.94) (91.82) (8.18)
2. 1 to 2 2% 40,03 27:79  12:2k 1.54
 hectares (29.89) - (69.42) (30.58)
2 hectares (55.,17) - (54.10) (45.90)
" "M farmers 8 233.57  135.30  98.27  2.68
(57.93) (h2 07)
(Figures in bracket indicate percentages)
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Table 4.1 (e): Distribution of Land by Holding Size
. Scheme : Nazare - Pune

- aa WE em em er T g AR mr M ma AR W g R we SR ay e e o o Em bE me B ey B M e we M ome

Size Groun Number of Total Irrigated Un- Averag»
‘ beneficiaries land 1land - irrigated size of
(ha.) (ha.) land holding
{ha.) (ha.)
1. Less than 12° 7.26 6375 0.51 0. 61
1 hectare (20.00) _ (92.98) (7.02) |
2. 1 to 2 : 17 25,15 22,60 2455 1.48
hectares (28.33) ' (29.80) (10.14)
3. Above 31 93.70 74.93 2l 77 3.22
2 hectares (51.67) (75.16) (24.84)
" M1 farmers 60 T 132.117 104.28 | 27.83 | 2.20.

(78. 93) - (21.07)

Table 4.2 (a): Distribution of Irrigated Area by Source
' - and Size of Holding
Scheme : Kalote Moka-shi - Raigad

- e Em W o es A ey Ef ok me A= S an am @me S W= ww - e am ms W e gu W g B S Ee e A

‘Size Group Irrigated by Irrlgated by Irrigated by Total
canal (ha.) well (ha.) other irrigated
sources (ha.) area (ha.)

Total Per Total Per ‘Total per Total Per

farm - farm farm farm
1. Less than L.34  0.33 Nil  Nil  Nil = 4.3L 0.33
1 hectare  (100.00) ' ' , .
2. 1 to 2 9.65 0.57 "Nil  Nil N1l - 9.65 0.57
3. kbove 11.14  1.11 Ni1 Wil Nil - 11.14  1.11
2 hectares (100, 00)
i1 farmers 25.13 0.63 Nil kil  Hil = 25.13 0.63

(Figures in brackets indicate percentages)
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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 ti.e
beneficiaries in command area of the schemes under study. How-
ever , there is difference in the proportion of area irrigated by

canal and by other sources from region to region, Tables'h.Z(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 Raiéaq-district canal
is tﬁe only source 6f irrigation and the same is more or less tru?
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 he canal, small—proportion of total area
of such holdings is also irrigated by ponds, tanks até;, which
accumulate and Store water during heavy rainfall for use at the
time of long gap and break in monsocon. In so far as the Manyad
scheme in Jalgaon'district and the Nazaré scheme in Pune district
.are concerned, well irrigation accounts for~arbuqd one-third and
one-fourth of theltotal;irrigated area of the ﬁoldings in the
command arza of these two schemes rﬂSpectlvely.

2.5  Table 4.3 shows the distribution of beneficiaries as per
the location of the farms (holdings) relating to ‘the distribution
system, As mentioned in the sampling procedure in éhapﬁer 1, tha
sample holdings are selected from all the reachés of the main

distribution system hence we see from Tabla 4.3 that the proportion
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Table 4.2 {(b): Distribution of Irrigoted Area by Source

and Size of Holding

Scheme : Ascla Mendgha - Chandrapur

Size Group .Irrigated by Irrigated by Irrigated by Total
canal (ha.) well (ha.) other sources irrigated
. - (ha.) area {(hcz.)
o Total Per  Total Per * Total Per  Total Per
farm farm far-
1. Less than  32.71 0.58 - - - - 32,71 0.58
1 hectare (100.00) _ . .
2. 1 to 2 £6:28 1.18 - - ‘267" 0,04 83.95 1.22
hectares . (97.00) . | ‘ (3.00) _
3. Above 283.21) 2,16 1:96 0,01 61.09 O0.47 346,46 2.64
-2 hectares (81.80)(0.57) (0.07) (17.63)
All farmers h02 40 1.55 1.96 0. 75 63 76 0. 2h 468,12 1,80
(85.96) (0 42) (13.62)
Table 4.2 (c): Distribution of Irrigated Area by Source
| and Size of Holding
Scheme : legura - Akola
Size Group Irrigated’ by 'Irrlgated by Irrigated by Total
) canal (ha.) well (ha.) other sources irrigatad
: {ha.) area (ha.)
Total Ppr Togal -Per ) To;al Per Totai Per
farm farm -~ farnm farm
1. Less than  7.77 0.49 Nil  Nil  Nil 'Nil  7.77 0.49
1 hectare (100.00) _
2. 1 to2 28:12  0.94 Nil  Nil  Mil = Nil 23.12 0.94
- hectares  (100,00) _ _
3. Above 60.61  1.60 5.11 0,13 Nil  Nil 65.72 1.73
2 hectares (92.22) (7.78) Nil Nil
Al11 farmers 96 50 1.15 5.11 0.06_ Nil Nil 101.61 1.21

(94.97) {5.03)

TR em Em e M @ e o e e R P T me oam S B m EE M Y Wy B AR M ae S W eE e gm mm =m

(Figures in brackets indicate percentages)
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T Table h 2 (d):. Distribution of Irrlgated Area by Source
. and Size of Holding

Scheme : Manyad - Jalgaon
“Slz°'Group Irrigated by irrlgatﬂa By Irrlgated by  Total
canal (ha.) well (ha.) other sources irrigated
| (ha.) araa (ha.)
. Total Per Total Per Total -Per- Total Per
| farm farm farm | farm
1. Less than 6.45 0.50 0,40 0.03 Nil Nil 6.85 0.53
1 hectar2 (94:16) (5:8h) : Nil Nil '
2. 1T to 2 19.49 0.75 8.30 0.32 Nil Nil R7.79 1.07
{70.13) ) (29,87) .
3. Above 62:61 1.30 38,05 0.79 INil Nil - 100.66 2,10
2 hectares (62,20) (37.80)
A1 farmers 88.55 1.02 46.75 0.54 Nil Nil 135.30 1.56
(65 h5) : . (34.55)
Table 4.2 {e): Distribution of Irrigated Area by Source
and Sizé of Holding
Scheme : Nazare - Pune
Size Group "Irrigated by Irrigated by Irrigated by Total
canal (ha.) well. (ha.) othar sourcas irrigeoted
. (ha.) area {ha.)’
Total Per Eotal -Per- ) %ogal Per Total Per
farm farm farm for
1. Less than 6.29 0.52 Q.46 0.04 DNil il 6.75  0.5¢
1 hactare (93. 19) (6,81) | :
2. 1 to 2 17.18 1,01 5.42 0.32 Nil il 22,60 1,3:
‘hectares . (76.02) (23.98) .
3. Above 57:22  1.8L 17.71  0.57 Nil  Nil  74.93 2.4
2 hzactzres (76.36) (23.64) |
A1l farmers 80 69 1.34 23.59 0.39 Nil Nil 104.28 1.74
{77.38) (22.62)

- wm g e Em e W Wk mm EE A wa el bl we S gy gm W gy W W e e mm gw e MR ms ma e o T eSS W

(Figures in brackets indicate percentcges)
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Table 4.3:

Distribution of Beneficiaries According to the
Location of the Farm in Relation to the Canal

ey Wk T gy S N ik g G WD g g e g SR SUS g NS ma gy S SEN NP N S N e e S NS W Su Amh ey S A A

~ Head Middle Tail end Total
reaches reaches

1. Kalote Mokashi - 22° - 18 40
Raigad (55.00) (45,00)

2. Nagzare - Pune 20" 20" 20 60
(33.33) (33.33) (33.33)

3. Menyad - Jalgaon 2L 30 33" 87
' (27.59) (34.48) (37-93[

L. Nirguna - Akola LO 21" 23" 84
_ (47.62) {25.00) (27.38)

5. Asola Mendha - 80 9 81 260
Chandrapur (30.77) (38.08) {31.15)

Tzable 4.4: Main Crops Grown in Kharif

——————————— T em wr = oma am mr s ws mr e s am de e am o me am W ae W e

. e e g ey Tty B e G e S S gl W0t g W N o G AU g A (A S S el Sy (et S W WS PV S i P S gpar s o AR o

Hybrid Cot- Ground- Paddy Hybrid Other# Total

jowar ton nut Bajra no.of

‘benefi-
ciaries

1. Kalote Mokashi -~ - 2 40 - 12 40

" Raigad

2. Nazare - Pune 12 3 1 24 26 60

3. ilanvad -~ Jalgaon 77 34 12 85 9 87

L. Nirguna - Akola 84 5 - - L7 84

5. Asola X-ndha - - - 260 - - 260

Chandrapur

(Figures in brackets indicat2 percentages)

* Others - 1,

3. Manyad - Pulses
L, Nirguna - Pulses

Kalote Mokashi « Inferior millets
2. Nazare - Vegztable
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of holdings in the head, middle and tail reaches of the canal

| ig more or less the same.

mé:é-' ‘Nﬁmber of respondents growing different crops in kharif
in .the .command area of different schemes is presented in Table
Lol4, Paddy is reported to.be the most dominant crop in the

command area of the Kalote~Mokashi scheme in Raigad distfict and

the Asola-Mendha scheme in Chandrapur district. Incidently one
scheme is 1oca£ed in very heavy rainfall zone and thé other is in
the heavy and assured rainfall zone, The main crop grown in
kharif in the scarcity zohe of the Nazare scheme is hybrid bajra
and vegetable in casexadequate water is‘availablé. 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
Manyad scheme 'in Jalgaonldistrict both hybrid jowar and hybrid
béjra are the most important cr0pé-grown in kharif, followed by
groundnut. _ o

2.7 The structurzs of the iﬁnd holdings and. the other

characteristics of the holdings in the commaend area of different

schemes show that except in the case of the Kalote-Mokashi schome
in Raigad district, in respect of the command area 6f'all other
schemes large holdings dominate. In so far as source of irrigatioi
is concerned only in the case of the command area of the Manyad
‘scheme in Jélgaonvdistriqt and the Nazare scheme in Pune district
that_é considerable propdftion of the net holding is irrigated by.
well., Further the proportion of area irrigated by wells is seen

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“irfigation, that is canal. It is also observed that the main
crop grown in heavy and high rainfall areasis paddy, in the
scarcity zone it is hybrid bajra and short duration vegetable
and in the assured and less assured rainfall zonesthe 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
responsible for particularly low utilisation of irrigation
facilities in kharif it is n2cessary to examine first the proportion
of holdings not using canal water for kharifAirrigation in the
cgmmand'area of different schemes.

3.2 Table 4.5 shows the distribution of beneficiaries on the
basis of whether canal water is taken for kharif irrigation. We
find-tﬁo extreme cases, on the one hand no beneficiary is reported
to be taking canal water for Kharif irrigation in respect of

Kalote-Mokashi scheme in Raigad district and on the other all the

‘beneficiaries covered in our sample are rcported to be using canzl

water for kharif crops in respect of the Asola-Mendha scheme in

Chandrapur district. It would be instructive to recall at this

stage that these two schemes are located in very heavy rainfall

and high rainfall zones respoctively and the main crop grown

in the command area of these two schemes is paddy. Thus we find

"~ that,; as opposad to the beneficiaries of Kalote-Mokashi scheme

in heavy ‘rainfall zone of Raigad distfict beneficiaries of the

Asola-Mendha scheme in the high rainfall zone of Chandrapur district
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Table 4.5: Distribution of Beneficiaries on the Basis of
Whether Canal Water is Taken for Kharif Irrigation

- wm EE e S ey S mm e e M s e ER EN YA e TN e e S5 S an mm ER R am = g = s mw

Name of the scheme Number of beneficiaries
‘ Us;ng ;an;l —-Not using vTo;ai
water for conal water
kharif crops for kharif
crops
1a Kalote hok shi - Ralgad - \ 40 40
. | (100.00)
2. Nazare - Pune 14 46 60
, | (23.33) (76 67)
3. Manyad - Jalgapn 3 8 87
' , (3.45) (96 55)
L, Nirguné'- Akola 13- 8,
o (15.48) . (84.52)
5.4 As_lg Mendha - Chandrapur 259" . 1" 260
“ (99.62) {0.38)

Table 4.6: Response to Whether Application is Made Every Year
for Kharif Irrigation from Canal

Application  Application Total

made every not made

year every year

1« Kalots Mokashi - Raigad - 4,0° 40
== | | . (100 00)

2. Nazare - Pune 8 €0

- (13.33)" (86.67) ‘

3. Manyad -~ Jalgaon 32 55 87
| (36.78) (63.22)

4. Nirguna - Akola . 37 - L hT 8l
© (kh.05) 7 (55.95)

5. Asola Mendha ~ Chandrapur - 260 260
o (100.00)

(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 wate2r for kharif irrigation is reported to be
comparatively higher in respect of Nazare scheme in Pune district
and Nirguna scheme of Akola district, 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 out the number of irrigators submit-
ting applicétion evary year to £pe canal apthdrities for the
supply of water for kharif crops. Table k.6 gives this information.

W2 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 Asoia—Mendha scheme in
Chandrabur 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 irrig;tors respectively apply for kharif
water supply, but, as seen in carlier table only 3 per cent and

15 per‘cent respectively actually take canal watér for kharif crons.
This means there is considerable rejection of the application. by
the scheme authorities for kharif irrigation, However, for Nazare
scheme in Pune district number of applicatiors made for kharif
irrigation is smallezr than the number of irrigators taking canal

water for kharif irrigation. There secem to be somz discrepancy in
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the data for this scheme,

4. Factors Responsible for Particularly Low
Utlllzatlon of Kharlf Irrlgatlon Potential

ba1  As mentloned earller, in what follows we attempt a
’éuﬁjébtlve evaluatlon of the factors accounting for particularly
‘low utilisation of kharif irrigation potential. This evaluation
is based on the ‘opinion survey of the sample irrigators under
each of the five schemes.

La?2 Table h.?(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 irrigatorg in various forms hawe been classified into sik
broad classes, Because of the differences in agro-climatic
complex between the regions chosen for study the importance of
the reasons for low;utiiisation.in kharif would in general be
different in different 'regior;g, which we have tried to identify.
Table h:7(b) lists the most important reason out of the number
of reasons méntioned fég notnfesprting to irrigation for kharif
cgltivabion.' |

Le3 In so far as Asola-Mendha scheme¢ in Chandrapur district

is concerned since all the irrigators demand and use canal water
the above question does hot_arise,for.themi We shall first
tbérefore examine why is it so.

hoh O As” par the exnﬂrlenco of the farmers the monsoon
gﬁperally sets 1n this reglon during the 2nd or 3rd week of June,
The farmers thereafter'prepare'thelr land for raising seedlings.

..Seedlings are :aised“(grown)lentirely on rain water and after
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Table 4.7 {a): Reasons for Non Using Canal Water for Kharif Irrigation

- EW Eh g YR S W Wr WR WA W We wa WP M Wm W ga mr M W wa B MM ey T gm e o e R W M A A br e A g W

Reasons for not using canal water Numb=r of r2spondents
Kalote Nagare Manyad Nirguna  asola
Mokashi  Pune Jalgaon  pkola Mendha
Raigad Chandra-
pur
1. Kharif woter rate is high - - 16 19 -
2. Adequat? well watzr available - 3 11 2 -
S - (6.52) (13.10) (2.81)
3. Water is not made available/not - L6 73 59 1
‘made available in time whan : (100.00) (86.90) (#3.117) (100.00)
- required :
k. No need for irrigation bacause
of adequate rain L0° - 9 28 -
5. No nezd for applying for canal - - - 3 -
watzr because water is automati- ' (4.23)

. cally available through leazkage
. and through overflow

6. In this ragion Rabi crop is most - 27 . - -

important. Farmers do not bothar (58.69)
much about kharif cultivation

ﬁ"————-————_‘_-_-—---———------—u‘_—--—‘-“—_

* Tot2l number of beneficiariss not 40 46 8L . 71 1
-using .canal water in kharif s=ason

" e b= mm dm e S E o E e W AR o W T me R G er B e we S B e ae R Am e W W G e e W ER S8 T em e W ==

* . Totel number of raspondents may be more than the totel number of benzficiariss
‘breaus? a Yenzficiary may give more than on2 r2zson, Fi

(=2
_—
Figur-s in brackets indicate parcantage to total number of ben:ficiaries)

L



;Table L.7 (b': liust Imnortant Raason for Not U31ng Canal Water
. for Kharif Irrigation

- e e

.Name of the scheme : ' - - Number of reSpohdents
u Water is not - No need for Total number
made available/ irrigation of benaficiaries
not made because of not using canal

available in time adequate rain water
when required -

1
"R av e ES mE EF N EE SE AN AR RS SR M ar me e TR em AR SN mm B EE l am M s M ay gn o mm R g me Am W ab W B e

1. Kalotc Mokashi - Raigad _ - 4O 40
‘ (100,00)
2.;Nazare - Pune _ 35 - 46
i (76.09)

3. Ménxad.-,Jalgaon 58" - ‘ 84

L. Nirguna - Akola : L40° - 71
o (56.34) '

5. Asola Mendha - Chandrapur - Not applicable -

- EE W e s N s "M m mR A SR an S o R R O e W gm A g P mk B mm as s W o e S o mm B g mm o mm  E mm

(Figures in brackets indicate percentages)

8L
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tranSﬁlantation the crop solely depends on rain for its growth.
Gererally the rain starts receding from the middle of August and
thzreafter the irrigation is demanded by the farmers from the
scheme and the water is supplied to the standing crop of paddy.
The irrigators enter into long term agreement wiﬁh the irrigation
department, rencwable every three years, and the canal authorities
are committed to provide water to the farmers until the crop is
harvested by the middle of November, |

L.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 croé.' 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-carry over 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.

b6 Though the irrigation schedule should bagin (as per
irrigation year) on 1st of July avery year, in actual 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 provided to the paddy crop.

The rotation period of each watering is normally 15 days; this
practice is follownd considering the distribution 6f.rainfall.

L,7 The irrigetors under Kalotz-Mokashi scheme in Raigad dis-

trict give only one reason for not using cznal watoer for kharif
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crops and that 1s,"no nezd of ‘irrigation because of adequate
rain durlng kharlf season' This reason is naturally the most
1mportant reason for not taklng canal water for kharif cultivation
(Table h 7(b)) ThlS response clearly indicates that given the
cropolng nattern that is nractised by_the irrigators,rin which
paddy is the only crop grown during kharif Season,irriﬂation in
kharif season is not requlred because of adequate ralnfall. 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
grown during the post monsoon season (known as 'Konkan Hangem')
is also paddy. Irrigation is required for the rabi,hot weether
season paddy, but, not for kharif paddy. |
4.8 The farmers wait for the rain and the entire kharif
cu%tivatlon is reported to be dependent on rain. BEven when there
is break in monsoon in midASeptember or so for a period of 10
t¢'12 days; irrigators do not demand canal water. The faroers
are of the opinion that kharif rice production is not affected
adversély because of occasional and periodic interruption in raii.
The farmers prepare the land and sow paddy seed for raising |
seedlings generally by the end of May or 1st week of June
dependihg upon the moisture in the'field. The monsoon generally
sets iu by the 1st or 2pd week of June in this region. Ev»n 1f
he break of monsoon is delayed farmers wait for the rain
because the se ed once sown is expected to remain so and finally
whan the rain comes’ cermlnatlon tokes place, though very late.

This naturally leeds to late transplantatlon and late harvesting
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and therefore late beginning of the next-season. The‘farmerg
report that even if rain is delayed for a longer period the

naddy seeds already sown'are not affected and germinate after
the first shower, hence sven if the irrigation department makes
provision for pre-monsoon irrigation for raising seedlings the
farmers may not avail of the facility. Thug it is the demand
factor which is most crucial in this region.

L.9 In respact of Nazare scheme in Pune district, the reasons
given by the irrigators for not using canal watar in kharif
season are unavallability of water when required,'importance of
rabi crop, hence kharif crop negleéted and availability of
adequate well water. Naturally many irrigators have given more than
one reason for not using canal water for kharif cultivation. We
note from Table 4.7(a) that all the irrigators not resorting to
irrigation in kharif sesason give unavailability of water from the
canal syst2m as one of the reasons for not asking for canal water,
59 per cent of the irrigators also report about the importance of
rabi crop and hence kharif cultivation neglected {left to the
vagaries of monsoon)} and only 7 per cent mention availability of
alternate source of irrigation as th2 r:ason for not demanding
canal water. The most important rzason as listed in Tabls h.?tb)
is unavailability of water when required; around 76 per cent of
the irrigators not resorting to canal irrigation assign this as
the most important reason.

L.10 As noted earlier the crobs_grown,in kharif in this
scarcity zone are hybrigd bajrg, hybrid jowar and groundnut,

mainly 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 middle of July, there is no demand for water from the
irriéators. The irrigators would like to gef canal water during
last week of May and/or st week of June so that after the kharif
harvest land is available for rabi cultivation. But the canal
authorities do not supply watef'at that time. They further
opine'thap in case water is made available when they demand
(beginning from the end of May) they would take canal.watef in
kharif fbr 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.

bo11 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
fulilprovisipn for rabi season requirement is assured. They do rnot
wanﬁ‘kharif irrigation at the cost of irrigation for rabi season
crops. N
hoe12 It appears from the cbove account that it is mainly thc
sunply factor which seems to bz responsib’e for very low demand 
for kharif irrigation. If the irrigators ars hot assurad of the
availability (supply) of water when they need, naturallylfhere
would not be any demand from the irrigsators for‘the'same."There
is some element of demand faétor also in so far as importance is
assigned by the irrigators to the irrigatéd‘rabi crops in
preference to kharif crops.

bhe13 In respect of Manxad'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 fer kharif irrigation, (ii) high
water rates for kharif crops, (iii) availability of adequate well
water and (iv) adequate rain. Of these reasons around 87 per cent
of the irrigators not using canal water for kharif irrigation give
unavailabiiity of canal water for kharif crops 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 the other three reasons
resPectiveiy mentioned earlier. If we look into the most
important reason listed in Teble 4.7(b) we find that around 69

per cent of the irrigators not using canal water‘for kharif
irrigation assign unaveilability of canal water wha2n required as
the most imPortant reason for not demanding water fbr kharif
cgltivation. ,

ho1l Tt may be recallad that the important crops grown in
kharif season in this region are jowar, groundnut and pulses and
to some extent cotton.l The irrigators report that the water for
kharif irrigation isAreleased (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
wzather s2asons. The irrigators would like-to g2t water for kharif
sowing much earlier, i.e. by the end of May or at best by the 1st
week of June and therimprassion that is created is that in case
water mads availablz in time when it is raquired there would b2
significant increass in the demand for canal water for khafif
i?rigation.

Lo15 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 very much
like to get water which helps to increase the yield of the crop.

It is opined that by the time first water is released (around
July, 15) monsoon has already get in and the farmers do ndt need _
water at that time because of availaﬁility of adequate rain water,
In point of fact the fields are preparedin such a way that these
can receive rain water (no field channels) and afterﬁards when

the crop is already grown it be comes difficult to make field
channels to receive canal water, hence they do not demand canal
water even afterwards.

L.16 What the férmers want is the assured supply of water duriné
the first and second week of June for land preparation and sowing |
of hybrid jowar, groundnut and cotton; by 10th June these cfops
should have bzen 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 jowar remains
in the field upto October end and cotton upto November. Hot-
weather groundnut is teken up on tha area occupie& by hybrid

jowar and/or cotton in kharif. Farmers are prepared to fill in the
water applicaﬁion‘form by the end of May for khafif_irrigation S0
that water can be given to them durihg_éhe 1st week of Juﬁe.
According to them if the above;practice is foiloweq demand for
kharif {rrigation would incréasenvery considerably.

Le17 It is clzar from the above diSCuésion that the issuc of
particularly low response for kharif irrigation is very much

related to the supply factor. Barly 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 without
fail. Thereafter the crop does not require watef 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 September
depending upon the amount and'distribution of rainfall. Meeting
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.lbst sight of,
that is increasing demand for the supply of canal water for hot-
weather groundnut 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 méj not
“be enough water available in the storage for pre-monsoon kharif
irrigation. Along with this aspect it needs to be examined if
the kharif water rates are high considering the fact that the
irrigators may take only 2 to 3 watarings during the entire
season. | | | |

14.18 Nirguna scheme in Akoia district, as mentioned earlicr,
is located in assured rainfall zone and it is seen in Table 4.7(a)
that around hO per cant of the irrigators not using canal water
for kharif irrigation do so bacause of the availability of
adequate rzin water for kharif cultivation. How?ver, around 83
per c2nt of those who do not usé canal water fof-kharif cultiva-
tion assign unavailability of canal water és thz reason.for doing
so. Around 27 per cent of them also mention about the high water

retes for kharif irrigation in view of fewsr number of waterings
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-teken for kharif crops. Most important reason pointed out by

the irrigators and listed in Table 4.7(b) shows that 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 thié region are hybrid jowar and cotton and to
an extent pulses (mosﬁly unirfigated). Of these croﬁs, 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.,lThe monsoon

- generally -sets in by the 2nd or 3rd week of June, Land is kept
-ready for kharif sowing and as soon as the;e is first monsoon
rain, sowing operation is completed. The crop rotation followed
is generally of three types, (i) cotton in kharif is followed by
groundnut in rabi-hot weather., Cotton is sown‘inlmid-June
depending on rain and harveéted in mid November or so and then
groundnut is sown on the same 1and'in_mid-January and harvested by
the end of April or beginning of.May. (ii) uuirrigated pulsca in
kharif followed by wheat or gram in rabi and (iii) hybrid Jjower in
kharif followed by wheat/gram in rabi 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 fafmers depend upon rain for kharif
sowing, if the onset of monsoon is delayed,-the kharif cultivation
is delayed and hence the following rabi and summer seasons arc

delayed which affect the production of crops advers2ly.
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4.20 At presant, as we have noted, there is negligible demand
for kherif watering., ~In case there is dry spell in the month of
September/October, some farmers may demand canal wat2r mainly for
cotton. As mentioned earlier, main reason for the lack of demand
for water in kharif season is that water is not released for early
sowing cond also thet there is no assurance of the avcilability
(supply) of canal water even during the dry spell in kharif season.
The reason next in importance is the high water rates for kharif,
The farmers opine that the water charges.are made for the entire
kharif season even though a farmer may have taken only 1‘or 2
waterings during the entire kharif season. In fact, there is
great resentment by the irrigators of ths fact that the water

chev 7es are made for two seasons for the same crop if the
irrigation happens to get spraad ovér two seasons.

h.21 From our discussion with the.cultivators it is clear that
they are ready to tekz canal water for early sowing, without
waiting for reains and subsequently during dry spells in kharif
season if there is a complete assuraﬁce about the availability

of water and also if the charges arz madelper watéring rather

than for the season. This will not only =2nsure kharif utilisetion
bt_Jt will also ensure timely rabi sowing.

L,22. It may be deduced from th2 sbove account ‘that the issue

of particularly low utilisatioﬁ‘in kharif arises out of both
supply factor and demend factor. For early sowing assured supply
of 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 irrigetion comes in bulk
and in'contiguous block. In this connection the popularity of
summer groundnutlwith tﬁe 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 available in case water is
released 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 Eharif irri-
gation has also to be ﬁaken 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. A4s 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 examine the responses of these small number of
users to ascertain the naturé of difficulties they face which may
be deterrént for other farmers to go for kharif irrigation.

he2h Table 4.8 shows the number of irricators (from amongst
thos2 who use canal watef for kharif cultivation) taking water in
each rotation. It is seen fhgt 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 becauss:

water is not made availeble when required the irrigators do not



Table 4.8: Response to Whether Water was Taken in Each Rotation
(only for those who take canal water in kharif)

-_ O e M AR e W e W L W s @ YR G MR EE B A M AN wp B G SR S SR R oy & AR BN ap S AR G e W

Name of the scheme ' Number of beneficiaries
Weter taken Water not Total
in each ' taken in
rotation each rotation
1. Kalote Mokashi = Raigad N. A, N. 4. NeA.
2. Nazare - Pune 7 E 7 14
(50.00) (50.00)
3. Manyad - Jalgaon - 3 3
| {100.00)
L. Nirguna - Akola ' 8" 5 13
5. Asola Mendha - Chandrapur 192" 67 . 259
(74:13) (25.87)

N.A. = Not Applicable

(Figures in brackets incicate percentages)

68



Table 4,9: Main Reasons for Not Taking Water in Each Rotation
for Kharif Crops
(only for those who take canal water in kharif)

-— e A e T g W ey M mm S S ek e S ge WS e M MR E gy wmE e WE A SR SR S kWS e S me Em T oam

Reasons : . Number of respondents schemewise
| Kalote  Nazafe Manyad  Nirguna Asola
Mokashi  Pune Jalgaon  Akola endha
Raigad ‘ ’ Chandrarur
1. Water is not made N. A, 7 3 7 2 60
available/not made (100.00) (100.00) ( 40.00) (89.55)
available when -
required
2. No need of - N.A, - - : 3 7
irrigation water - (60.00) (10.45)

because of
- adequate rain

moem T A G o e B L M e e e e o W e e g AN W g we e G am ER WS Em SN mm W M e

- R s SR s Elge W S o Em eE R or e oav T oam W S BE ae B Em  BE WS mE e M s mE @e e e mm We ol e

N.A. = Not Applicable

(Figures in brackets indicate percentages)

06
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take water in each rotation. The other reason, that of adequate
rain, is confined to Nirguna scheme in Akola district only{
Presumably those who do not take irrigation water in kharif
season are influenced by the observation that water is not made
available when required hence better not to resort to kharif
irrigation.

L.25 Similarly when we examiné the area that is sanctidned by
the irrigation departmcnt as agnrinst the area for which demand
applications are made by the irrigators resorting to kharif
jrrigation (Table 4.10) it is observed that for a considerably
large number of irrigators in respect of each of the three
schemes in Pune, Akela and Jalgaon districts sanctioned area is
reported to be less than the area demanded to be irrigated by
the irrigators. This again discourages the irrigators from asking
(Qemanding) for kharif irrigation.

4,26  Table k.11 shows if the demand applicationsof the irriga-
tors taking canal watar for kharif irrigation dep>nds upon rain.
It is noted that it is only in the case of Nirguna scheme in Akola
district that the irrigators apply for the supply of canal water
depending upon rain, and may wait for rain varying from upto

June 30 to August 15 before applying for tha supply of canal
water. Most likely consequencé of late application is the
inadequate supply of water from the distribution system; and

that is whzt is being observad from the responses tabulated in
Table 4.12, Most of the irrigators under Nazare scheme in Pune
district and Manyad scheme in Jalgaon district and sizable

pronortion of irrigators under Nirguna scheme in Akola district



Table 4.10: Dist "ibution of the Beneficiaries {Taking Water in EKh:rif
- from Canal) on the Basis of Area Sanctioned for Kharif Irrigation
as Against Area Demanded to be Irrigated

- Name of the scheme L Number of beneficiaries

G e e T T S g ey S g S T Gy e W G R S A S am S e o me e S s S S S S S S

With sanctioned With sanctioned With sanctioned Total
area egual to area less than area more than :

demand area demand area demand area -
: (ha, ) (ha.) (ha.)
1. Kalote Mokashi - Raigad N, 4. N. 4, N. A, N.A.
2. Nazare - Pune 6 R 8 . - 14
S ' (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° Lo 259
: ' (90.74) (7.72). (1.54)

N.A.'=,Not Applicable

(Figures in brackets indicate percentages)

Z6



Table L.11: Response to Whether the Demand Application D2pends Upon the Rain
(only for those who take canal water for kharif irrigotion)

-_ wm s W S S B W M TR o S b W MR g de AR dn we Y mn ew R BB SR AR g e R gy BN G o W O WE gy EmE W am

Name of the scheme Number of beneficiaries
Application’ Application Total
depends on rain  does not depend

‘ oprﬂn
1. Kalote Mokashi - Raigad N. A, N. A. N. A.
2. Nazare - Pune - 14 14
i (100.00)
3. Manyad - Jalgaon ‘ - 3’ 3
T (100.00)
L. Nirguna - 4kola 12 1 13
, (92.31) (7.69) ‘
5. Aisola Mendha -~ Chandrapur ' - 259 259
(100.00)

- oEm M W ay ap M A AR o me W R am %R SE W MR TREER BN ge ER YT e WR AR W mE em A SR R am mm e Ee @k W me s am

N.A. = Not Applicable

(Figures in brackets indicote percentages)

£6



Table L.12: Respcnse to Whether the Adequate Supply of Water Available,
if Aiplied Late for Canal Water (only for those, who take canal
water in kharif irrigation)

Name of the scheme Number of beneficiaries
Adequate water  Adequate water  Nct Total
available not available ar plicable
1. Kalote Mokash: - RPaigad N. A. N. A, N. 4. N. A.
2. Nazare - Pune - S 10° - 14
= (28.57) (71.43) |
3. Manyad - Jalg:on - 3 - 3
. (100.00)
L. Nirguna - Akola 9 b - 13
, . (69.23) (30.77)
5. Asola Mendha - Chandrapur - - 259" 259
' ' (100.00)

e SR == ms R TR . Sm MM Pt am R e BT g ER ER S e AR M ar w AR MR g O mm em TR me AR SR W WE de 4R T mm = L e

N.A. = Not Applicable:

(Figures i n brackets indicate percentages)

6
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do not get adequate water because of submitting the applications
late for.water supply. The natural tendency of the farmers, at
jeast in the assurgd rainfa}l 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 delayed
-nd also to save the crop during long dry spell, But, if there
is no certainty of the availability of adequﬁte water from the
schemes when demanded {even if late) the irrigators naturally
are discouréged from depending on canal water for kharif
cultivation. |

L.27 So far as yield of the crops grown in kherif season

is concerned, all the irrigators taking canal water in kharif season

in respect of Manyad, Nirguna and Asola-Mendha schemes in Jalgaon,

ikola and Chandrapur districts resPectively opine that the yield
gets adversely affected because of inadéquate and délayed aprlica-
tion of water, In résPect of Nazare scheme around 43 per cent

cf the irrigators taking water for kharif cultivation opine that
there is no significant adverse effect on kharif production of
delayed and inadequate supply of water’ (Teble 4.13). This opinion
is mainly becaus2 of less importance gi%en by the irrigators to
kharif cultivation and also because of the nature of crop grown
in kharif (withstonding 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 éﬁpplement it with canal
water as when requirad. This is what should be the objective of

the protective irrigation in kharif season but, since in practice



Table 4.13: Resﬁonse to Whether Yield Gets Adversely Affected because of Delayad
Application of Canal Water (only for those who take canal water

on kharif)

ﬁame oE ;he ;cﬂeme -------- Nambe; ;f ben;fgc{a;iSS- ) -7
Yes No Total

1. Kalote Mokashi - Reigad N. A. N. A. | -

2. Nazars - Pune & 6 th

' (57.14) {42.86)

3. Manyad - Jalgaon 3" - 3

N (100.00)

L. Nirguna - Akola 13° - 13
(100.00) o

5. 4sola Mendha - Chandrapur 259" - _ 259
(100,00)

T SR gp N Em o AR TP IR TR S B SR g SE da M g S M S SE M G @S O WE SR ms @ S A SN o @ ma mr me W W YR e

N.A. = Not Applicable

(Figures in brackets indicate percentages)

96
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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 Nirguna schemes in Pune, Jalgaon and Akola

districts respectively., In so far as irrigators under Kalote~
Mokashi scheme in heavy rainfall district of Raigad is concerned
since there is no practica of using canal water for kharif |
crop (paddy}, the irrigators do not have any opinion in this
regard. It may also be mentioned that as per the irrigators!
opinién the range of adverse effect due to delayed application
of water variass from 20 per cent to around 50 per cent of
normal (good) yield depending upon the length of the. dry spell
agdt;he stage of the growth of the crops. _ -
4,28 In some cases, as noted earlier (Table 4.7(a)), the
farmers mey prefer to keep the land, that can be irrigated in
kharif, fallow for rabi crops. Table 4.14 shows that except in
the ca2se of irfigators from Nazare scheme Pune no such case is
reported in the casa of the irrigators from other schemes. As
noted earlier Nazare scheme is locatzd in the scargity'zone of
Western Maharashtra whefe the fermers in general give preference
to rabi crops, mainly. jowar, which is sown.in late September.

The kharif crop {which is dependant on rain water and is hardly
possible to be supplemented by canal water) may-keep the land
occupiad and come in the way of timely sowing of rabi crops.
This is the reason why around 50 per cant of the irrigators'
prefer to keep the irrigable land fallow in kharif,

4.29 It may be recollzcted that one of the reasons cited

for not using canal water in kharif season is the availability of



Teble L.1k: Response to Whether the Land thet Can be Irrlgated
in Kharif is Kept Fallow for Rabi Irrlgatlon

- e e Sk S o o B W AN SP M as S SR W g A am W S ah am e SN MR W e ma S T g Ak mE e W am

Name of the scheme Number of beneficiaries
Yes T N Total
1. Kalote Mokashi - Raigad - LO- 40
- (100.00)
2. Nazare - Pune 297 - 3 60
, (48.33) (51.67) |
3. Manyad - Jalgaon - 87" 87
: ’ (100, 00) '
4. Nirgqgg - Akolza - 8l 84
: - ' _ (100,00}
5. Asola-Mendha - Chandrapur - 260 260

(100.00)

- e e ap o gu N oy &P mA e s SR EN e em SR ge e e g e EE M mm g B R an wWm R e mm W e = Em

(Figures in brockets indicate percentages)

86
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clternate source of irrigation, viz., well (Table 4.7(a)). We
now examine this aspect in detail to ascertain the extént of
applicability of such a statement. |

4.30 Table k.15 presents the distribution of beneficiaries
on the basis of having wells or not having wells for irrigation
on the farms. We find that 50 per cént of the irrigators under
Nazere scheme in Pune district and Manyad scheme in Jalgaon'

district have wells on the farm for irrigation. While irrigators

under Kalote-Mokashi scheme in Raigad district do not have wells

for irrigation, only around 5 per cent of irrigators under

Nirguna scheme in Akola district and Asola-Mendha scheme in

Chandrapur district have wells for irrigation in farms. Some

irrigators under Asola-Mendha scheme irrigate a small area by

sources other than well, but that is mostly small pond water
accumulated from rein (Table 4.2(b)). The size-group-wise
distriﬁution of the irrigators having‘wells shows. that most of
the wells aré confined to large sized farms, e.g. 2 hectares
and above. This indicates the facility with whiCh'big land

- holders can exploit ground weter and own private means of
irriga@ion in addition to getting supply of water.from public
source, | )

L.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

Nazare,Manyad, Nirguna and Asola-Mendhs schemes resPectiveiy.
in terms of ares irrigated perennial crops seem to be the
important crop under well irrigation in respect of 2ll the

schemes except Asola-Mendha where mainly rabi and hot weather




+ Table 4.15: Distr.but‘on of Beneficiaries by Having and Not Having'Wel‘s on -Farm

Cam am Mg wm W g Wm e e R W W R mm W S EE M mm e Wl MR S em mm W e gy W e ap me A e me ay W EN mr B S W e am Em e

Name of the schemnm=

Number of beneficiaries sizejroupwise

S e s Y T R T it e S e T Y e D S e O A g b S D Ol A S e e A R T U ey S S B S B S S

Abové Total Less

Lass

than 2 ha.

1 hza.

1 to”

2 ha.

1 to Above Total

than” 2 ha. 2 ha.

- o mm - mm mt e e wm mm pm em e e EE mm AR mm e e am me B mE  mw mm pm  pm R G R SE  mm mm v e e e we am  mr mm wmm s am e s e

1. Kalote Mokashi
Raigad

2. Nazare - Pune
3. Manyad - Jalgaon
L. Nirguna - Akola

5. Asola-Mendha -
Chandrapur

13

15

17

34

1 to Above Total Less
than 2 ha. 2 ha.
1 ha. 1 ha.
- 13 17 40 13
(32 5)(#2 5)(25 0)(100.0)

- 357 7 L 14 25 12
(50.33) (49.67)
51 11 11 14 36 13
(50.62) (49.38)

L 16 30 3L 80 16
14 56 71 119 2.6 56
(5.38) (94.62)

17 31 60
26 48 87
30 38 84

73 131 260

" T am W e e e e e s W o R i B MR M SR e o BN NN mm MR O ER  me em R an W ae mw T g MR me B DR WS D BN e S me e B e

(Figures in brackets indicate bereeqtages)
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Table L.16 (a): Ir“ormation on Irrigation by Wells

- W g W wm WA g A N = E E A oy W TE O ER S e gy SR o M Gw e ER W G R A S o ER B A ae we B W g am
A o S e T g W R G A SR g S W D A S NS N G S T R i S U ik B G W ma S e P e e e e S D Py e et

- W A s e T S Y gun = SIS s VS ek bl d o T NP R T ) gy A gy S e

No.of Are No.of Area No.of Area No.of Area
cases (ha) cases (ha) cases {(h2) cases (ha)

1. Less than 1 ha. - - 1 0. 20 2 1.06 - .

~ (av,) _ {0.20)
2. 1 t6 2 ha. A 1.05 8 2.49 9 2,29 - -
"~ (av.) | (0. 26) (0.31) (0.25) _
3. Above 2 ha. ho- 4,05 14 8.0 9 6.48 2 0,51
(av.) (1.01) (0.60) (0.72) (0.26)
T Trotal 8 5.10 23 11.09 20 9.83 2 0.51

(Figures in brackets indicate average area)
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Table L.16 (b): Information on Irrigation by Wells Scheme : Manyad - Jalgaon

- SR e W mm M m e en A Ee me e EE AR ew A g s B e mm FE mk wa ws  EE Em EF O BE mE S EE am S me gy W my e
. v W o e W R s S A e e I e U et N T NS T T S gu ST L S I e I B e S T e R D I S G A it P e el o S WV e

No.of irea  No.of Area No,of Area  No.of Area
cases {ha! czses (ha) ~cases {ha) cases (ha)

- e s R me mm St g S8 e N B g e WS e am W WA mm e e me T BE  am S WA ms B S ms MR mE mu EE wE Se W

1. Less than 1 ha. 2 0.74 - - - . - - -
(&V.) (0-37) : :
2. 1 to 2 ha. 11 7.0 6 3.46 5 3.6 & 2.43
(av.) , (0.67) - (0.58) (0.73) (0.61)
3. Above 2 ha. 27 32.73 9 9:11 11 10.93 3 2.83
(av.) | (1.21)  ~ (1.01) (0-99) (0.9%)
B KO L0.87 15 12.57 16 1h.57 7 5.26
{1.02) (0.84) (0.91) (0.75)

- AR aEE e S s A W T s e T aE e s SR SR an ee e g S o W S MR I AR W aE B W e e ME o oam e mm we

(Figur2s in brackets indicate average area)
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Table 4.16 {¢) Information on Irrigation by Wells Scheme : Nirguna - Akola

- Em a W e R Em ) T @ W B M T W I WY S S W BN AR SR M AR M EE ae W I S e AR g W E W ae e

Size Group Area under well irrigation in different seasons
Perennial Kharif © TRabi Hot weather
No.of Area No.of Area No.of A ea No.of Area
cases (ha) cases - (ha) cases (1.a) cases (ha)
1: L2ss than 1 ha. - - - - - - - -
{av.) _
2. 1 to 2 ha. - - - - - - - _
(av.) |
3. Abovz 2 ha, 3 430 1 1.21 - - - -
Total 3 L.30 1 1.21 - - - -
(av. } (1.43) (0.40)

- mr G wm em ma g T Er am v @ T S W W IR =k o e W ER SR SR MR MR AR SR SR s Gm NS AR Ae R g oy WD AR AR SR me

(Figurss in brackets indicete average area)
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‘Table 4.16 (d): Information on Irrigation by Wells

Scheme

: Asola-Mendha - Chandrapur

_—’_—-—.—-—————-—-——————————-————--—--_-------

t. Lesd than 1 ha.

(av.)

2. 1 to 2 ha.
(av.)

3. Above 2 ha.
(av.)

ke o B W T WD gy P T Tk W RS S U BN O ek e S g sy g O S gy O NP Dt P gy A G D g G S S SIS gy e AT anls o s S ey T GRS S W W T g

e S ——— -

No.of Area

No.of Area
cases (hd)

1 0.04
(0.04)
1 0.04
(0.04)

.Kharif
No.of Area
cases (ha)

Rabi
No.of Area
cases -(ha)

1 0.05
(0.05)
5 1.82
(0.36)
6 1.87
{0.31)

1 0.20
(0.20)
6 0.67
(0.11)
7 0. 87
(0.12)

(Figures in brackets indicate average area)

ho!
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crops are irrigated by well water,

L.32 A number of irrigators using wells for irr;gaﬂion have
lend which can be irrigated both by well and canal. :Table Lo17
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 irrigators 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 district whefe 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 Asela-Mendha

schemes use Fall water in kharif season mainly as a suplementary
source of irrigation and not neceésarily a main source of
irrigation. This is zlso borne out by the reasons given by
these irrigators for doing so. They express that since

adequate water is not availcble either from the well or from
the canal there is canel and well mix-up in providing irrigation
water to the crops. On the basis of this observation we may
presume that one of the reasons for not using -canal water for
kharif irrigation, that df availability of adequate well water
for irrigation, assigned.by the irrigators, does not seem to

b2 very strong and tenable.

L.33 It is generelly expected that with the on set of

irrigation the beneficiary farmers in the command area of an



Table 4,17: Distribution of Well Users by Land Which can be Irrigated
Both by Canal and Well

- . -—-----——-_-———-—-n---—-—--_‘Iﬂ--—-——-‘———-

Name of the scheme Number of well users If by both the sources
Area irri-  Area not Total Area (ha.)  Average
gable both  irrigable area
by canal - Dboth by ' : (ha.)
and well ‘canal and well

Kalote Mokashi | - - - - -

Raigad ' .

Nazare 24 BT 35 34.71 1.45

Pune ' (68.57) (31.43) :

Manyad 37° B TS 51 70.27 1.90

Jalgaon (72.55) (27.45) : ﬁ _

Nirguna : o 2 2 i 5.50 2.75

| (50.00) (50.00) ,

Akola . -

Asola-Mendha 11" 3 14 27.70 2.52

Chandrapur - (78.57) (21.43) -

(Figures in brackets indicate percentages)

9oL



Table 4,18: Distribution of Irrigators {(with Land Irrigable Both by

Canal and Well) by Actual Source of Irrigation

- . ol w Uy TN g A SU g SN M L Gl S Gl A g S

By both Total

. e W B WE W M me R R ey S O MR WD B EGE g G M S SN EF B s W gm am A s = ws gm e an e

1. Kalote Mokashi
Raigad

2. Nazare
Pune

3. Manvad
Jalgaon
4. Nirguna
_ IEo%a

5. Asola-Mendha
Chandrapur

(Figures in brackets

By well By can
only only
L -
(10.81)

indicate percentages)

2L 21,
(100.00) .

33 37
(89.19)

2 2
(100.00)

11 11
(100.,00)

Lol
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irrigation project would begin to incorporate high yielding and
fertilizer responsive varieties of crops in the cropping pattern
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 their awareness about th=»
prevailing high yielding varieties 6f different chps that can
be grown in kharif along with the time of sowing and application
of recommended doses of fertilizer.

Le3L Taﬁle_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':ultivgtién 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 irrigé—
tofs replied in negative (Table h.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. o |

L35 It méy be recalled that around 18 per cent and 27 per
cent of the irrigatorslnot using ccnal water for kharif cultivation

in respect of Manyad sc¢heme in Jalgaon district and Nirguna scheme
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Table 4.19: Response to the Awareness About the High Yielding
Varieties, Application of Fertilizer and Improved
Practices for Kharif Cultivation

Neme of the scheme Number of beneficiaries
Aware Not sware  Total

1. Kalote Mckashi - Raigad 28 12 40
(70) (30)

2. Nazzre - Pune L9 11 60

' (81.67) {18.33)

3. Manyad - Jalgaon 84 3 87
(96.55) (3.45)

L. Nirguna - Akola 75 9- 8L
(89.29) (10.71)

5. Asola-Mendha - Chandrapur 179" 81 260
(68.85) {31.15)

r Wb om R o ah W SR EE MR am W B aa WP M SR WA e AR o B g e BN R BN GE am s aEm

(Figures in brackets indicate percentages)

Table L.20: Response About the Availability of Help and Guidance
from the Agricultural Department

Name of the scheme Number of beneficiaries
Yes No  Total
1. Kalote lMokashi ~ Raigad 25° 157 LO
| (62.5) (37.5) :
2. Nazare - Pune 36 24 60
| _ (60) {40)
3. Manyad - Jalgaon 30 57 87
| (34 48) (85.52)
4. Nirguna - Akola 30 54 8L
(35.71) (64,29)
5. Asola-Mendha ~ Chandrapur 90 170" 260
(34,62} (65,38)

- aR Ak E W As A s R e Er G pm AR ED e A EE M mE Y N Gw A e g mE me Y em  Em

(Figures in brackets indicate percentages)
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in Akola district resPéctiiely'attribute high water rate to be
the reason for not fésoftﬁhg to kharif irrigatibn (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
located in generally assured rainfall gzone normaily only 2 or

at the most 3 irrigation (waterings) are requiréd for raising
kharif crops, but once sanction is given.the charges for different
crops per unit of land is for the entire séasog irrespective of
the number of watering the irrigator avails of. They are there-
fore of tho 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 obined that this changed practice would
not 6nly 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 Manyad schemes).

L.36 In respect of Kalote~Mokashi scheme in héavy rainfall zone

" of Raigad-diétrict, the irrigators aré genarally -indifferent to
the question of water rapes;in kharif because there is no
irrigation in kharif season., 1In respect of Nazare scheme 1n
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: Response to Whether Water Rates are Exhorbitant
for Kharif Crops

Name of the scheme Number of beneficiaries
" Yes  No NA  Total
1. Kalote Mokashi - Raigad 8 26 6 40
_ (20) (65) (15)
2. Nazare - Pune 7" 12 41 60
) . (11.67) (20) (68.33)
3. Manyad - Jalgaon ‘ - 70 11 6
1 (€0.46) (12.64)  (6.90)
L. Nirguna - Akola 72 3 9" 8L
(85.71) (3.57) (10.72)
5. Asola-Mendha - Chandrapur 191 67" 260

(73.46) (25.77) (77)

NA = Not Applicable
(Figures in brackets indicate percentages)

Table 4.22: Distribution of Beneficiaries Based on the Opinions
for Fixing Water Rates for Kharif Cr0ps

On number of On seaso- Not
watering basis nal basis given Total

e SR am A o R AR e SN SR ae mr A Em e MR MR mm e mm s bw et ME g G BF mm M am am we ws w= ww

1. Kalote Mokashi - Raigad 8 32 - 4O
(20) - (80)
2. Nazare - Pune - 60 - 60
) . (100)
3. Manyad - Jalgaon 75 12 - 87
: - (86.21) {13.79)
L. Nirgura - Akola | 83" 1 C - 84
(98.81) (1.19)
5. Asola-Mendha ~ Chandrapur 8 | 250" 2 260

(Figures in brackets indicate percentages)



Table 4.23: Reasons for Preparing Water Rates on Number of Watering Basis

e  am - AR S e e mm S m eap e oW - s am wm - em Mmoo - - e e M e R e e MR g Es O wa ™ b gm W R

Reasons - Number of respondents schemewise
Raigad-  Pune- Jalgaon- Akola- Chandrapur-
, Kalote Nazare  Manyad Nirzuna Alosa-
Mokashi ' Mendha
1. Water can be taken 8 - 69 L1 7
as per requirement (100) (92) (4L9.40) {87.50)
2. Water charges will - ‘ - 6 L2 1
be less, particularly _ (8) (50.60) (12.50)
in kharif ' |
Total 8 - 75 83 8

- am Em A e W M SR ge R AR WP WR MNP A WE R gy mm Mk @D S mE mm me ko e e wme omm O mm R W oy e mw

(Figures in brackets indicate percentages to respective totalS)

cli
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of monsoon; and they are also convinced that there is hardly any
possibility of getting canal water for kharif cultivation 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 authorities for kharif cultivation and that it does not
matter even if the changes are pade 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 entzr into a long term
agreement for this purpose with the irrigation department. Their
reason for mentioning that the kharif water rates are high is
prasumably different and they naturally want the kharif water
rates to be on scasonal basis (although lower than the existing)
because they ganerally need all the waterings supplied from

canal during the kharif season.

5? Summing Up

5.1 The subjective evaluation of the factors responsible for
particularly 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 th2 scarcity zone of the Nazare scheme
in Pune district is the unavailability of water, particularly when
required, 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 1f required and projected quantities of water
is released and/or is possible to be released every year for
kharif irrigation ang the reaéoné 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,

52 Similafly, in respect of Kalote-Mokashi scheme the
reason aptributed by the irrigators for not at 2ll using canal
waﬁer 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 KHARTF UTILISATTON

1. Introduction

1.1 The objective evaluztion 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 time series data on a number of
important 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 according to the methodology

presénﬁed 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 planners to be irrigated
during the season, it may be termed underutilisation. ter-
natively, if the volume of irrigation water used by fafmers during
the kharif season turns out to be less than the quantity of water-
designed to be suppliesd during the season then it may be termed
underutilisation.

2.2 We have examined and found that the extent of utilisatibn
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 thé project :d
_cropping pattern, it would'be-instructive to examine if the
cropping pattern that has actually developed over the years
corresponds with the broject.cropping pattern (proposea
originally) in respect of each scheme under study.

2.3 One of the reasons for low utilisation percentage
estimated byrthe conventional area approach may be the change in
cropping pattern from theiqne ﬁroposed 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 agaiﬁst what.was:proposed in
respect of each scheme. |

ek It may, however, be mentioned here that since there is

no irrigation in kharif season under the Kalote-Mokashi scheme
in heavy rainfall zone of Raigad district the question of
combaring'projected crops to be irrigated with the crops

actually irrigated does not arise in this case. Similarly, since
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more than 90 per cent of the proposed area is actually reported

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. We shall
therefore confine our discussion on this issue only in respect

of Manyad scheme in Jalgaon district, Nirguna scheme in Akola

district and Nazare scheme in Pune district.

3. Medium Irrigation Scheme (Nirguna Akola)

3.1 The cropping pattern propesed in the project report and
the actual cropping pattern that has developed (average of the
last 5 years) are presented in Table 5.1, A comparison of the
c¢ropping pattern thus presented brings out the-change that has
taken place in the cropping 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‘thgre was no provision for the
same in the project cropping pattern, Similarly under the
existing cropping pattern green manure is not grown in kharif
although it is provided for in this season in the project
cropping pattern. Apart from this minor change the existing
cropping pattern matches 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 columm 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

Proposed Cropping

Pattern

Existing Cropping

— 0 gy D S G gy Y AL S Su Fals Gy W S AU U ful G SN e Sy P S

Per c3nt
of actual
area
irrigated

Light
Perennials

Two Seasonals
L.S.Cotton
Chilly

Paddy

Hybrid jowar

Green Manure

Groundnut

Vegetable

Wheat

Gram

Jowar /Maize

Groundnut

Vegetable

Groundnut

Irrigated
cropped area

Patvern
Jea Per cent
(ha) of ICA
23 0.54
90 2.12
10 0.24
1 0302
6 0.1k
3 0,07
1 0102
L27 10,10
60 1.63
2 0305
7 0317
104 2. 46
751 17.75

3.06

11.98
1.33
0.13
0.80
0.40
0.13
56,86
0-10
0,27
0.93
1,07
13.85

100.00

- -
——-—.———--——_—-——-——-——n——--—.--——
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cannot be explained in terms of changé ih 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 cent, of IC4). 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 croppned area actually irrigsted (instead of ICA) we
find in column 5 that the perennials occupy around 3 per cent
(instead of stipulated 1 per cent of ICA), wheat occupies around
57 pver cent (instead of stipulated-23 per cent of ICA) and hot
weather groundnu@ 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 kharif
irrigation. But, this proposition is neither here nor there
becausé the absolute area irrigated under these crops is much
smaller than what is proposed in the project cropping pattern,

as noted earlier.

b " Medium Trrigation Scheme (Manyad-Jalgaon)
ko1 The cropping pattern proposed and the existing cropping

pattern that has developed over the years are presented in
Table 5.2 for comparison. |

ho2 Hot-weather groundnut which is not provided for in the
project cropping pattern occupies around 9 per cent of ICA in
the existing cropping pattern that has developed over the years.
In fact no hot weather crop is provided for in the project

cropping pattern., Similarly in rabi scason 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

- e e e e Ee mE e e Em B Em WR O WE g s mA am e W Em He S eE WA S A WS SR mr S W

Crops Proposed Cropping Existing Cropping Pattor
Pattern
Area Per cent Area Per cent Per cenm
(ha) of ICA (ha} of ICA  of actual
, area
irrigated

-— e W aa S s e EE ER Em TR aa e EE @S " My mA N R 4B WP W Em Em W SN S AR M B A

Two Seasonals

L.S.Cotton 1216 25.00 - - -
Chillies/ . '
Vegetable 389 8.00 11 0.23 0,71
Hy.Jowar/Maize 535 11.00 77 1.58 la Ok
Groundnut 1216 25.00 15 0,31 0.96
Paddy - - 35 0.72 2.25
Bajra - - - 97 1.99 5.58
Wheat 486 10.00 316 6.50 20. 60
Gram - - 202 ke 15 12.97
Pulses 973 20,00 6 0.12 0.39
Hybrid Jowar 535  11.00 22 0.45 144
Vegetable/Onion 486 10.00 5 0.10 0.32
Groundnut - - 328 6. 74 21.05
Hot;wéather "
groundnut - - Lk 9.13 28,80
é?gigggéirea 5836 120.00 1558 32,03 100.00

———l—---—-———-—nu————-q-———---h-—

occupies around 7 per cent of ICA even though‘there is no

provision for the sams in the project cropping pattern. Growing
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- hot-weather groundnut under canal irrigapion may to a considerable
extent be affecting the availébiiity of water for kharif irriga-
tion (particularly for early sowing).

4,3 However, the area under different crops irrigated 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, in
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.

Lol If we look into the per cent of each crop irrigated to
the total cropped érea actually irrigated (instzad of ICA) we
find in column 5 of the Table that wheat occupies‘arouﬁd éO per
cent {instead of stipulated 10 per cent of ICA), groundnut in
rabi season occupies around 20 per cent (instzad of Zero' per

cent of ICA) and hot-weather groundnut occupies 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 croppiﬁg pattérn,_that has
developed over the years; it can not be said that because of the
introduction of very heavy water using cfops'less area is brought
under irrigation than what is stlpulated particularly in the

kharlf season,
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5. Medium Irrigation Scheme {Nagare-Pune)

5.1 The cropping pattern proposed in the project report and
‘the existing cropping 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 yz2ars 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, sugércane (perennial), not prévided 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 Tpe_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
were incorporated in the project cropping pattern. Similarly
cotton which is not provided for in the original (proposed)
cronping pattern finds place in the existing one, although
occupying only 2 per cant of ICA. It may alsp_be noted that
arsa undoer each crop actﬁaily irrigated in khérif season 1is
significantly smaller than what was originally proposed and that
the area ﬁnder heavy water uéing crops is virtually non-existent.
5.4 Existing crop-mix in rebi season matches fairly well
with what was proposed in thé 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 o - |

Crops Proposed - xisting Cropping Pattern

Cropping Pattern =—e=m—ecm—recmecccncccca—————
---------------- Area Per cent Per cent of
- Area Per cent (ha) actual area
' (ha) of ICA irrigated
(1) (2) (3) (L) (5) (6)

Perennial S - 7 0.28 0. 64

Two Secasonals

Chillies 492 20 - - -
Hybrid Bajra 246 10 2 0.08 0.18
Bajra - - 27 1.10 2.L5
Hybrid Maize 320 13 - - -
Hybrid Jowar - e 5 0,20 0.45
Groundnut 515 21 17 0,69 1.54
Vegztables 196 - - 8 : 20 '0f81 1,81
Cotton - - L9 1.99 Lo k5
Paddy - - 3 0.12 0.27
Whe at - 246 10 123 5.00 11.16
Jowar W2 18 657 26,73 59.62
Gram 492 20 25 1.1 2,27
Vegetables 246 10 - 26 1.06 2.36
Hot weather 3 )
groundnut - - 107 be35 9.71
Fodder - - 13 0.53 1,18
Vegetables - - 21 0.85 1.91
irrigated

cropped area 3195 130 1102 44,83  100.00
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27 per cent of ICA in the existing cropping pattérn Whereas only
18 per cent of ICA was pf0posed to be under this crop in the
project cropping pattern. | |

5.5 No hot weather crop was included in the project cronping
pattern, but, we find ﬁhat'hot-weather gréundnut is an important
crop in the existing cropping pattern and occupies around k& per
cent of ICA. Further, fodder and vegetable together account for
more than 1 per cent of ICA in hot-weather in the existing
cropping pattern.

5.6 Proportion of area irrigated under different crops to
total area actually irrigated (instead of ICA) shows that jowar
occupies around 60 per cent of total irrigated cropped area
(instead of 27 per cent of ICA), similarly hot-weather groundnut
occupies around 10 pef cent of total irrigated cropped area
(instead of around 4 per cent ofLICA). ‘

5.7 "From the abbve 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 chénge in crop mix.' However,
to tﬂe egtent-hot-weather crops are irrigated undef the existing
crgpping pattern’ for which no provision was made in the project
‘cropping pattern, kharif season irrigation may be getting

adversely affected, specially for kharif crops requiring eearly
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sowing and to that extent it may be re5ponsiblg.fbr particularly
low utilisation of kharif irrigation potential.

5.8 Having examined the existing cropping pattern against
what was proposed and a2lso the extent to which the change in
crop-mix may be adversely affecting kharif irrigated érea We now

analyse other variables likely to be affecting kharif irrigation.

6. Supply and Demand Constraints
and Underutilisation

6.1 While the extent of utilisation is estimated by comparing
evéry year the water actually released for irrigation seasonwise
with the water planned to be released as per project planning,

it maf so happen that in some years there may @ot be enough water
in the reservoir to be released for irrigation. Undef such
circumstances underutilisation can be explained in terms of
supply constraints. Similarly,'in éome 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

we examine constraints, if any, arising out of supply and demand

factors.
Te Minor Irrigation Scheme
o {Kalote-Mokashi - Raizad)
7.1 So far as this scheme is coneerned, as mentioned

earlier, water is not released for kharif"ifrigation. It is
contended by the officials of this scheme that unlike in

non-ghat areas there are only two crop seasons in the Konkan

—
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areas of the Western Ghat. These two seasons ere (i) rainy season
and (ii) non-rainy season. The rainy season extends from June to
October aﬁd‘bhe non rainy season exténds from the end of November
to the end of April. The main crop grown in both these seasons

is paddy; one crop is egtirely 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 practiée of irrigation,

Table 5.4: Availability and Utilisation of Irrigation Water
' in Respect of Kalote-Mokashi Scheme

Year Rain- Date of Gross Water used Water balanc
fall  water storage for irriga~ (April_end)
(mm) released available tion 3 ' Mm°)
for on date of (Mm”)
irrigation r=leasing
water
1976-77 3022 15.12.76  3.56 2.2 1.32
1977-78 3212 20.12.77 3.64 2.56 1,08
1978-79 2550  25.12.78 3.50 2.89 0.61
1979-80 3060  24.12.79 3.69  3.53 - 0,16
1980-81 3102  16.12.80 3.52 3.23 0.29
1981-82 2618 26?12?81 3,69 %.14 0.55
1982-83 3578 13312332 3.98 3.10 0.88
1983-84 3364 10.12.83 3.86 3.39 0,47
19 84-85. 3364 10.12.84 3.72 3.70 0.02
Average 3097 | 3.68 3.09 0.59.

- e aw ma mm mm wm w me mm Em mm TR am ek EN MR wR M WE SR M W W e e ap e M We o=
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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 keeping with the practice of Konkan hangam-followed in
this area. During Konkan hangam, which ?xtepds from December
to April paddy,is grown as an irrigated crop. The irrigators
use canal water only during this season and, as noted earlier,
canal authorities also provide water during this season only.
Tk The difference between the water storage available at
the beginning of the irrigation season every yeaf (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 year) which remains
unused at the end of the irrigation year. We find that the water
balance varies considerably from year to year, ranging from
1432 Mm> in 1976-77 to only 0.02 Mm3 in 0 84-85. However, in

3

most of the years the water balance is around 0.50 Mm or-mofe

resuiting into an average water balance of around 0.59 Mm3
over a 9 year period.

7e5 We have earlier noted that the deéd Storage of the
scheme is around 0.15 Mm3. Hence live water balance available
at the end of Konkan hangam, on an average, is around O.44 M
and since the kharif irrigation requirement as per the project
water planning is only 0.33 Mmg, it seems this can easily be
met by using the Live storage, otherwise remaining unused,
earlier in the kharif season., It may, however, be noted that
in 3 oht of 9 years it would 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

Konkan hangam (rabi + hot weather) is around 3.59 Mm3 and if

the entire quantity is provided then water balance available on
- an average, gets reduced to only 0.09 MmB, which is less than
even the dead storage required. Hence, if the water requiiement
of' the rabi and hot-weather seasons is to be met fully (instead
of to the extent of around 86 per cent on an average, Table 3.3)
water balance available at ths end would be very marginal for
any use earlier in kharif season.

7.7 We may also examine the wéter'content iﬂ the reservoir
at different dates during the year to explain the availability
of water for irrigation in diffurent seasons. Table 5.5 presents
'dgta in this regard.

7.8 .The gross capacity of the reservoir, as noted in
Chapt=r II is around 4.34 Mm3. Last 6 years data show that full
capacity (gross storage) of the reservoir was attained every
year by the 2nd or 3rd week of July andr;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) during this period. The reservoir content
however starts declining from the end of October till the
irrigation starts sometime in Dec2mber mainly because of increased
evéporation loss and thereafter till April end because of both
wat?r released for irrigation and evaporation, and finally, the

decrease in water content in the reservoir from May to th2 middle

-



Table 5.5:

- e — - e .

1979-80
1980-81
1981-82
1982-83
1983-84
198,-85

Water Content of the Reservoir at Different Dates During the Years in
Respect- of Kalote - Mokashl Scheme

- e s W W e - . e - - e an - e em aMm uE e ey = e - = - e me MR M oy e = W - o an e e

v
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0.15 0.15 0.67  2.86 Le3h L 37 L.31 Le22 3.95 "3.74

0.20  0.18  0.15  1.23  4.37 4.4 L.35  L.28  4.13  3.98
0.46 0.33 0.21 1.10  1.45 L .28 4 .25 L .25 L.25 L. 10
0.85 0.78 0.70 171 2.67  L.b1 L 27 L.28  4.17 L, .01

0.4, 0.39  0.28 1.61 L1 4.37 L34  L.22  L.O7 3,90
0.29 0.28 O.bh  1.22  2.41  L.ih Le3h, L .28 L.08  3.95
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of June is only due to high evaporation loss. The reservoir
starts gaining water from around the middle of June évery

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 thfough till first water

is let out for irrigation.in 2nd week of December. The‘average

3

evaporation loss during this period works to around 0,60 Mm
and we have also noted earlisr that on an average around 0.4 Mm3
of live ﬁater remains unused in the storage ét the end of the
irrigation season. 'Therefore, instead of.carfying the entire
storage from the end of July_to the end of Novembér, it is

3 of water for kharif irriga-

possible to release around 0.33 Mm
tion (as per project watzr planning) without adversely affecting _

the water requirements for the Konkan Hangaﬁl(rabi + hot weather).

.Tpis will also reduce the Lake losses due to evaporation.

7.10 We have 36 far discussed only the Supply;Side of the
problem of underutilisation, It is quite likely that even if
water is available for irrigation in kharif season, there may
'not.be any demand for it by the irrigators. This would be the case
if the rainfall during the kharif season is adequate for the

croﬁs and is also well distributed without any long break.

8. Distribution of Rainfall Affecting Demand
for and Supply 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=ars affecting 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) average number of rainy days every week endihg over the
number of years for which data are available,

S5.D. = i) Standard deviation of the week ending precipitation.

ii) Standard deviation of the week ending number of rainy
days.

C.V. = i) Coefficient of variation in week ending precipitation.

ii} Coefficient of variation in week ending number of
rainy days.

M.D. = i) M=an deviation week ending pracipitation.
ii} Mean deviation in we2ek ending number of rainy days.

8.2 Data from Kalote Mokashi (Raigad) rain-guage station

are available from 1979-80 to 1984-85. Although no trend can

be analysed with such a few years' data some obscrvations can
be mads on the intensity of rainfall and its distribution,

Thzse data show that the monsoon breaks in this arsza by the end
of 1st week of Juné, although in 3 out of 6 years no rain was
reported even by the weck ending June 11. Once the monscon sets
in the przcipitation continues every week uninturrupted till the
- week ending October 1 avary jear, thereafter the monsoon becomes
weak and it more or less ceases by the week ending October 22,
8.3 There seems to be comparatiﬁely more variation in the
amount of precipitation than in the hgmber of réiny days fo}
every week ending (See S.D. and C.V.). Further, th2 variation
in both w2ek ending precipitation and number of.rainy days is
greater in the first fortnight of June and in'the mdnth of
October, Hdwaver, 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 considerably higher side, the variations in the
weekly precipitation and in the number of reiny days do not matter
so much as. it would have, had the total rainfall been scznty.

8.4 From this‘observation it'may be inferred that there

would not be ‘any demand for water from the irrigators during ‘
the period from the middle of June to almost middle of October.

" As noted éarlier, paddy is the only crop grown during, this period
which 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 w2ek of June (the probability of which is 50 per cent), all
the 6perations get delayed and the crop- is harvested by the
middle of November,

8.5 It is-cléaf from the weekly rainfally data that dry

spell prevails during the 1st fortnight of June and during the
enﬁire bctober. The‘standing paddy crop needs supplementary
watering‘during the month of October, The farmers are raported
to have taken recourse to irrigation dur;ng this period by
drawing accumulated water from Nala, etc., for their low

lying paddy.land. Similarly, there woul¢ be demand for irriga-
tion water (if there is assured supply) during the 1st 2 weeks

of June (2 to 3 waterings) to help_raige'paddy seedlings, |

8.6 - We have noted esrlier (Table 5.4) that around 0.kl Mm3
of water remains unused at the end of irrigation year and

irrigatioh requirement of kharif is only 0.33 Mm3 (as per project
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water planning). This can easily be met by providing around 2
watefings during the 1st fortnight of June for raising seedlings
and around 2 woterings during the dry spell in the month of
October. However, it must be mentioned that for irrigation water
to be supplied during the first 2 weeks of June for raising
seedlings the irrigators should agree to raise éeedlings in
contiguous blocks within the mid-reach of the distributory,
otherwisa transmission and distribution losses would b2 very
heavy and it would perhaps not be possible to meet the demand
from the entire command area, 7

8.7 Although the irrigators do not think that there would

be any significant difference in yield even with some dry spells
at 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 would significantly
reduce the yield of paddy if no irrigation is provided during
this périod. Experiment conducted Et Konkan Krishi Vidyapeeth,
Dopoli (Ratnagirij‘on protective irrigation during monsoon found
that the production of paddy and fodder grown undef protective
-irrigation were 10 per cept_énd 6 per cent higher than those
under unirrigated condition,

g.8 The prasent éystem of irfigation urdar the scheme is
field to field'irrigation which naturally resulfs in considerable
loss in transmission and distribution. Irrigetion through well
laid out field channels is not possible because of heavy downpour
which destroys the field channels during the monsoon season.

Under the prevailing conditions paddy is the only suitable crop.
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A change in crop mix to growing 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 area requires
a change in the design of the entire distribution system. OCon-
trolled water distribution required for this change would'involve
laying.water pipes for irrigation.

9. Medium Irrigation Scheme
(Asola-Mendha - Chandrapur)

So far as this scheme is concerned,,és 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 rainfall zone of the state and paddy is the most
important crop gréwn in kharif season by the irrigators., Irriga-
tion is normally provided during the months of August/Septembar
and October, If there is any left over watzr in the reservoir at
the end of the kharif season, the second crop grown by the irriga-
tors 1s also paddy which SPreéds over rabi and hot wesather seasons
and is known as summer paddy.
9.2 Table 5.6 gives some relevant information on relz2ase of
available water for irrigation yearwisz for last few years which
may throw some light on the pattern of irrigation water use in
respect of this scheme.
9.3 Water is released every year for the first time for
khar;f irrigation sometime in the mopth of Aggust; gepgrally the
first water is released during the 2nd week of August. EKharif

irrigation is completed by the end of October every year; in



Table 5.6 : Availability and Utilisation of Irrigation Water in Respect of Asola-Mendha

_Scheme
------ --_- 3 E - E B ar;s; - -w;tgf-u;ea T e -‘--%atér T Gross Water Balance
Year ?iiﬁ agt:ro storage for_kharif giﬁi:ge used for storage used for storage
(mm) released avail- irrigation gygil1- rabi | avail- hot-wea- (end of
for able on (Mm3) able gt S€agon able at ther Mag)
khar.ef the date the end (Mm~) t?? egq season (Mm?)
irriga- of rele- of | of rabl  (ym3)
tion asing _ kharif sea%on
watgr seagon. (Mm~)
(Mm~) (w’)
1978-79 1,78 2.8,78 53.54 . 49.95 - 30.24 2.04 26. 136 5.12 17.4L9
1679-80 941  15.8.79  68.49 56. 50 20.22 Wil 17.88 - 11.94
1980-81 1193  20.9.80  66.07 28.20 41,30 il 32.35  11.50 20.21
1981-82 1169 20.8.81 69.4L7 48,10 39.86 Le39 | 32.05 8.75 23.26
1982-83 952 3.9.82  25.47 33.58 S 24.34 0 wil 22.06 - 16. 30
1983-84 1355 28.8.83 58.86 _10.70 50.9/, 2.32 L3.12 9.09 28.53

1984,-85 792 8.8.84 66.40 40.28 18.96 - 17.29 - 12.62

Average 1126 58.33 38.19 32.27  2.92 27.30 8.62 18. 62

GEl
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exceptional circumstances the same may continue till the 1st week
of November., During this period on an avefage 6/7 waterings are
pyovided.'

S.4 : Gross storage availéble at the time of releasiﬁg water
for kharif irrigation is generally found to be near full;capaéity.

Out of 7 years only in 1982-83 grosslstorage ayailable at the
3

time of starting kharif irrigation was only 25.47 Mm”, otherwise

it veried betwesn 54 Mm> and.68 Mm®

of around 58 Mm3. It is difficult to explain why gross storage

.with an average gross storage

available_was so low when the rainfall during that year was not
particularly déficient ( column 1), Water used for kharif season
on aﬁ average turns out to be around 38 Mm3 and varies between
as low as 11 Min® to as high as 56Mm3.;

9.5 - There[doés not seem to be any correlation between water
available ot the time of starting kharif irrigation and the total
quaﬁtity-of water released for kharif irrigation. For instance,
in 1982783 water avéilable on fhe.data.ofargleasihé water was
only 25.47 Mm3 but the total quantity-of watef released during
kharif season was 33.58 MmB, on th2 contrary in 1983-84 water
available at the:beéinﬁing was 58.86 M’ but the total quantity

.ofewatér released for kharif irrigation was only 10.70 MmB.

9.6 Presumably, quantity of water released fer kharif
irrigation depends.upon the amount Sf precipitatiOn and its
distribution. Normally, the monsoon is reported to-be receding
and tending to become weak by the ehd of August, however, parti-~

cularly in {98@-81.and 198384 faitiy well distributed and heavy
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precipitation must have continued even during August and September
thereby reducing the requirement of irrigation water considerably.
This deduction is strengthened by the fact that area reported to
be irrigated every year is around 90 per cent of the proposed area
- under kharif irrigation (Table 3.6) even though the quantity of
water_releaséd-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 M@B

3

with a minimum of around 19 Mm3 and a maximum of around 51 .

3

The same available at the end of rabi season is around 27 Mm ’
with a minimum of around 17 Mm3 and a maximum of around 43 MmB.

It may be recalled that there is no provision for growing irrigated
crops during rabi and hot weather seasons under this scheme. In
cése sufficient live storage is available at the end of kharif
season a deacision is taken to release water for the following
scason's crop. Irrigato;s 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 Mm3, so it seems that on an average around
20 Mm3 of livz storage is available at the end of kharif season
which may be used for_iprigating 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 releaséd for irrigation during the

subsequent seasons as the gross storages available at the end of

kharif season were considerably smaller (column 5},
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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 Mm3 on an average “though it
varies from 12 Mm’ to 29 Mm during different years. After
-accountlng-for the dead storage (11 Mm3), the average live storage

3

available turns out to be around 8 Mm®, which varies from around
1 Mm3 to 18<Mm3 during different years. It, theréforq, 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 éa}ry over 15 to 20 per cent

| of live storage (around 10 Mm3) for irrigetion in early kharif,
if the monsoon is delayed and/or uneven in the initial period
(Chapter II, para 3.2 last sentence).

9.10 We may also:examine thé water content (gross) in the

| reservoir at different dates during the yéarlto explain the
availability of water for irrigation in different seasons,
pgrticularly in kharif season.. Table 5.7 gives this information,
9.11 The gross capacity of thé reservoir, as noted in

Chapter II is around 67 MmB, Last 8 years data show that the
fﬁll capacity is attained mostly by the end of August every year,
In most of the years the resarvoir hés attained near full capacity,
it is only in 1982-83 that ﬁhe nzar 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 : Water content of the Reservoir at Different Dates During the Year in Respect
of  Asola-Mendha Scheme

T WS W W GEL SER GE E w TE  G ME TER N Y G W S s M e o SN L W omi e N S S S S A g S A gy S el O iy e Sl e ie Sy Wk SN G GNP SN TR N R Y M SIS G ST G S R SR G G S e A D T e W
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1976-77 28.30 26,26 14,.80 15.17 18.10 21.60 30.55 68.00 38.8,  31.45
1977-78 22.29  19.15 ~ 17.69  19.57 A41.67 53.54, 51.55 73.95 R.96  26.36
1978-79 19.99  17.49 16.90 39.52 hh-25 16.96 68.49 60.53 2L.94 17.88
1979-80 14.98 11,94  11.63  16.30  19.99 24.77 49.73  59.19 41.30 32.35
1980-81 23.53 20.21  18.94 21.60 36.81 52.27 70.47 66.5, 39.86  32.05
1981-82 25.83 23.26 2.5, 23.53 23.28 25.30 25.01 23.53  24.52 22.06
1982-83 18.§h 16.30 17.88 21.16 22.06 30.2%, 54,.39 58.75 53.96 L3.48
1983-8L 33.58 26.53 27.99  27.42 29.40 3175  64.65 63.7%  21.60  M7.49
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o Irrigation yeér = 1lst July to 30th June.
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overflow reported are 11-8 for 1979, 19-9 for 1980, "10-8 for 1981
and 9-9 for 1983, There was no overflow in'1982.
9.12 The water content of the reservoir is seen to be decreasing
from the end of AquSt every year and it conﬁinues}to decrease till
the middle of June and thereafter it:beginee to rise which con-
tinues till the end of August. The decrease iﬁ the waﬁer content
from the end of August -to the end of. October 1s malnly due to
release of water for irrigating kharlf naddy and thereafter the
decrease in the water content tlll the middle of June is due to
the release of water for 1rr1gat1ng summer paddy (in some years)
and also due to ‘evaporation loss from the tank. The evaporation
loss in fair weather is reportedto ba aroUné 80;per cent of the
total evaporation loss. .‘ | .
9.13 The gain in the water content from the, 3rd week of June
onwards is presumably due to the monsoon which sets in every year
during this period and continues,normally till the end of August.
No water is let out for irrigation'during'this peried unless the
monsoon is very late and there happens to be a very long break in
it. These observations are to b2 checked with the details of
reinfall data in the catchment and the commond areas of the project.
914 As mentioned earlier, the balance of ex@essrlive storage
is carried through for any contingenc& afising out of deleyed
monsoon, hepce§capnot be used- for fair weather irrigation.' The
evaporation 1oss in carrylpg over this balance presumably is very
‘high. Based on the analy51s of the time series data it should be

possible to ascertain the probability of thé occurance of delay»d

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
irrigation thereby reducing evaporation loss to a considerable
extent.,

9.15 The foregoing account indicates a very favourable supply
position of irrigation water, mainly for xharif irrigation during
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
mentioned in Chapter III they enter into a 1ong_term 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 kharif season irrigation may be ascertained by
analysing the detailed data on rainfall and/or availability of
alternative source of irrigation, e.g., wells, ponds, etc.

10. Dlstrlbutlon of Rainfall Affacting Demand
for and Sunply of Water

10.1 Informetion regarding weekly precipitation, number of
rainy days in a week énd the variations in these two- variables
over the years for which data are available are preSented in
Tables 5.B1 and 5.B2. Data from the rain-guage station at
Asola-Mendha 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 notéd from the Table that the monsoon sets in
every year during the week ending.June 13 and cdntinues unintur-
rupted till the week ending September 24. In fact in the week
ending Sepﬁember 2L, 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. The variations
scem to be more pronounced at the beginning and at the end of
raiﬁy season. The othér point to be noted is that there is
comparatively less variation in the week ending number of rainy
days ‘than in the week ending precipitation.

10.3 The rainfall is seen to be ma;nly concéntrated during the
months of July and 1st week of August. The monsoon appears to
become wéakef by mid-August. On matching the date of first
release of water for kharif irrigation (Table 5.6 column 2)
with the weekly rainfall data we find that kharif irrigation
began 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 weekly rainfall data that
there is hardly any rain during the whole of October and
thereafter, _

10.4 From these observations it is clear that as a part of
protective irfigation for kharif paddy there 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 fcr water. Tables

5.B3 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 comnand area of the scheme.
Qut of 3 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 §ggli; From the other two stations the data are
available only for the last 4 years. Hence we have us2d the

data pertaining to Sapli raingauge station only. We find, for
instance, that in 1982-83 more water was released for kharif
irrigation than in 1983-84 even though water available in the
storage at thett@me of 1st release of water was much larger in
1983-84 {Table 5.6); becaﬁse of the long dry spell, particularly
from the'week'endi?g September 3 in 1982-83 compared to 1983-84
(Tables 5.B3 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—(Tab1és 5.B3 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 authoritieﬁéare unable to meet the local |

demand,
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10.6 The'question of shortfall in production for not providing
irrigation when required does not arise in respect of this scheme
becauge the irrigators do irrigate théir 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 irrigaped paddy
(protective irrigation) compared t o the unirrigated one.

10.7 | The present system of irrigation under the scheme is
field tb 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 | Tt may be poss;ble to bring about a change in cropping

. pattern for the better, If enough storage is available after
kharif irrigation the irrigatorsrmgy be induced to grow gram,
groundnut or wheat on the up-lands. But, for such a change to
occur two conditions must be fulfilled. Firstly, the distribution
'system must be modified by constructing field channels, providing
measuring device to distributorﬁ/minor/outlets etc., reducing

chak siz2 up to 20 hectares, conduCting soil survey to know actual
water requirement of crqpé 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 and yieid etec., has to be
ascertained. |

10.9 As has been mentioned earlier, well irrigation is not a
very common feature in the command area of this scheme, Table 5.8

presents information on.well irrigation from 1978-79 to 1983-84.
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1978-79 °

1979-80

1980-81
1981-82

1982-83
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Asolamendha Project
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1  Statement Showing Wells in the Commasnd and Area Irrigated in Respect of

Area Irrigated from Wells in Different Crops
and Season
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pere-
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0.50 Ha. nil
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. nil

10 Ya.
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nil
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Hot weather Two
Season season season
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vegetables

6 Ha.
vegetables

5 Ha.
6 Ha.

12.0., Ha.

vegetables

Summer  Total
season paddy

i
-
=
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N
&

2 Ha. 7 Ha.

3 Ha. 9 Ha.

2.4 Ha.15 Ha.

no irrigation done during this year —w-—e—e—ee--
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10.10 It 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 weather is considerably small., On the
whole well irrigation does not seem to count much in the command
area of this scheme,

11, Medium Irrigation Scheme’
(Nirguna - Akola)

1141 ;‘Under this scheme, as noted in Chapter III, utilisation
of irrigation potential is partieularly low in kharif season by
both tpe measures of estimatiﬁg'the extent of utilisaﬁion. As
hds been mentioned earlier, this scheme i's located in assured
rainfall zone and the main cf0pe grown in kharif under irrigated
condition are hybrid jowar and eotton; and further,.groundnut is
the most preferred.cr0p.under irrigation in ﬁhe hot-weather
season, ’ |

11.2 Table 5.9 presents some-relevapt-informatien on release
of water from.the reservoir for irrigatioaner the last few years
which is likely to throw some light on the availability and
pa?tefn of irrigation water ﬁsed in resnect of this scheme.

11.3 The flrst water released for kharlf varies considerably
from year to year. In 3 out of 7 years. flrst water was released
for kharif irrigation arourd the 2nd week of September, in 2

out of 7 years first water for Kkharif 1rr1gat10n was released
around the 3rd week of August and in the remaining 2 y2ars the samq
was released around the 3rd week of July, Presumably releas2

of water for kharif irrigation is dependent upon the rainfall and
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Availability and Utilization of Irrigation Water in Respect of Nirguna Scheme

Year Rain- Date of (Gross Water . Date of
fall water storage used for release
(mm) relessed avail-  kharif  of water
for kha- ahle on irriga- for rabi
rif irri- the date tiog sRasoNn
gation of re-  (Mm?)
leasing
water
(Mm3)
1978-79 761 13.9.78  32.32 3.61 29.10.78
1979-80 756 26.8.79 29.20 0.22 16.10.79
1980-81 891 20.7.80 5.35 2.82 19.10.80
1981-82 982 26.7.81 L.30  0.88 29.10.81
1982-83 706 5.9,82 21.90 2.58 1.11.82
1983-8, 1406 12.8.83 32.70 3.15 1.12.83
1984,-85 690 16.9.84 Q.95 2.83 2.12.84
Average 885 19.39  2.29

Gross Water
storage used
avail- for
able rabi
on the season
ddte of (Mm3)
releas=-
ing
water
(Mm3)
29.75 N.A.
32.78 V.4,
29,85 18.65
21.54 9.71
23,48 13.51
32.29  17.41
11.24 5.09
25 .85

* Avérage excluding the year 198,L-85.

Date of -
release
of water
{'r hot-
weather
sSeasion

3.4.85

Gross

Water

storage used

avail-

for

able on hot

the

date of sea
releas- (Mm

water
(Mm3)

weather

on
il

June)

(Mm3)

5.27
b5
L.18
5.13
5.24

32.40

. 8.46
(L.47)*
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its intensity. We shall examine this aépeCt ﬁhi}e 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 the date of releasing water
every year fbr khgrif irrigation also shows a tremendous variation
from year to year. As mentioned earlier in Chapter II, the gross
storage capacity of the'reservfbir is around 32.29 Mu> and we find
that only in 3 out of 7 years the fuil capacity or near full capa-
city of the storage is attained on the date of releasing waber for
kharif irrigation; In 1980-81 and 1981-82 the grbss 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 rajn the reservoir was likely to get filled

more. This is what.is found when we examine column 6 of the

Table for almost all the years except 1984-85 when only one-third
of the storage cépaéity was filled.

11.5 On an average around 2.30 Mm3.of7water is released

for kherif irrigetion though the sémg varies from 0.22 Mm3 in
1979-80 to more than 3mm3 in 1983-84, .Normally if the season
extends from 1st of July to the middle of October, 6 to 7
waterings.ére given, but.sinée the;first watering begins late

only 3 to h.wateriﬁgs are pfovided during this séason, if at all,
Since full: storage is required to be achieved at the beginning

of the rabi season it is most unlikely that full irrigation

requirement of the kﬁarif can be metys
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1.6 Date of beginuning 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 u§ to the end of March or so. This happens because
of the late sowing of kharif crops. On an average around 13'Iv.3
of irrigation water is released for rabi irrigation which
incidertally turns out to be slightly more than what was planned
to be released (10.57 3). It is only in 1984-85 that actual
release is considerably smaller than the proposed one.
11.7 Of late the date of release of water for the hot-weather
s2ason has turned out to be the middle of April rather than 1st
w2ek of March bescause of delayed rabi season, However, it is
very difficult to distinguish between water released for rabi
crops .in hot-weather season waterings and water releésed for
hot-weather season crops in rabi s2ason waterings because of
overlap. For instance, hot-weather groundnut is generally sown
in the month of January and harvested by end April or May, hence
it receives irrigation water both in rabi season watering and
summer season watering. Similarly, wheat sown late receiveé
irriéatiqn in rébi season watering as well as in summer s2ason
wapefing.
11.8 On an average around 5.27 Mm?Aof water is released for

the so called hot-weather irrigation. Since there is considerable

ovarlap betwzen 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 releasedfbetween these two seasons
which works out to around 80 per cent of what was proposed
(geod utiliSatidn~percentage considering everything).
1.9 Balanc¢e of water remaining in the storage at the end of
the irrigation year on an average turns out to be 8.46 MmB. In
fact the average balance of storage water works out to only A.47
Mm3 by excluding the year 1984—85,{which seems to be out of
trend. As mentioned earlier, the dead storage of the reservoir

3

is 3.45 Mm® and it is seen that every year the balznce of water

is nearer the dead storage indicating no eurplge weter'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

ef wat2ar fer irrigation in different seasons, particularly in
kharif, We present the relevant data in this regard in Table 5.10.
-f1.11_ The gross capacity of the reeervoir, as noted in Chapter II,
is 32.29 Mmj. The full capacity is seen to be attained in most

of the years by the middle of September. Out of 9 years full
sﬁorage or nzar 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 rainfall 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 yecars,

i.e. 1976 and 1977. In 1978 the first overflow was on August 5,
which continued upto August 17, it again occurred on August 26

and continued upto September 13. This is th2 reason for the full



Table 5.10 : Water Content of the Reservoir at Different Dates Uurlng thﬁ Year in
Respect of MNirguna Scheme
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1977-78 14,.01  14.00 24,00 16.05 32.27 32.52 32.52 32.29 29.44  9.38
1978-79 6.50 6.03  9.07 5.13 8,53 25.32 29.13 32,29 32.07 11.81
1979-80 3.56  3.24  3.56 5.1  5.31  13.69 32.40 32.29 28.82  .9.00
1980-81 5.20  5.31  5.27  L.15  4.29 8.5 11.71  12.56 21.78  11.66
1981-82 bel5  3.62 3.4 L.60  17.78 18,36 21.5L  21.78  23.48  9;15
1982-83 5.34 400 4,19 7.49 12,59 32.63  32.40 3R.52  32.29 16.26
1983-8l, 1.41  Le2h 5.13  5.66  8.01  9.66  9.90  9.95 11.30  6.39
1981,-85 Le19  5.38 5.2, 32.18 33.09 32.40 32.29 31.86 28.82 -
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capacity of reservoir being maintained upto the middle of
October in 1978, 1In 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 September
and maintained till the middle of October;: In 1980 the first
overflow OCcurredfon'August'25'and it coﬁtinued upto September
8, hence in 1980 full storage was attained?by the end of August
and was maintained till the.middle of September. No overflow -
was reported during 1981 and 1982 and as noted full storage was
not attained during these two years: In 1983 the_first over-
flow occurred on August 13 énd‘continued upto October 18, hence
the reservoir attained its full capacity of storage by the
middle of August and'continued'to'Héld fhat till the end of
October. Th2re was no overflow of the reservoir during the
year 1984 and hence during that year full' capacity of the
reseryoif wés not attained. This fagt is also borne out by

the annual rainfall in 1984 (Table 5.9 column 1) which was only
690 mm., '

11.12 The water contents of‘the reservoir begins to increase
very slowly from the middle of June every year and continues to
increése till the end of August or middle of Séptember. The
increase is seen to be more rapid during the months of July and
August. This is presumabiy éue to heavy rainfall during this
pariod, and because of this ﬁhe first water for kharif irrigation
is normally.reieased every year during the last week of August

or first week of September.
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11.13 The water content of the reservoir starts déclining
from the end of October every year and continues to decline till
the 1lst 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 A4.89 Mm3

per annum and 75 per cent of which occurs
during the fair weather season.
11.14  The balance of storage at the end of the irrigation

3 and 5.24 Mm3

year, as seen earlier, varies between 3.56 Mm
from 1978-79 to 1983-84 which barely maintains the dead
storage of the reservoir. In the initial years (1976-77,
1977-78) the balance of unused water_is s2en 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 crons begin, availability of wafer for kharif irrigation
during long breaks in monsoon, particularly from-the end of
August till the end of September, is conditional and sezms to
b2 uncertain., |

11.16 Ve have so far discussed only the supply side of the
problem of underutilisation. It is quite 1likely that even if
watar 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 crops grown and is also well distributed without any long

breako
12, Distribution of Rainfall Affecting Demand
for and Supnly of Irrigation Water
1241 Rainfall data from the rain gauge station, Chondi, which

is located in the vicinity of the catchment area of phe 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 generélly 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 ~2rratic, irregular and insufficient,

Some sporadic rainfall is also reported during the months of
November, Decemﬁer, January and“February in every year excent

in 1982-83, 1983—84 and 198hQ85. Further, it is also noted

that during 1977-78 rainfall was very deficient and there wers
long periods of dry spell during the monsooﬁ season,

12.3 Standard Deviation (SD) and the Coefficient of
Variation (CV) estimated for tha amount of precipitation and
the numbar of rainy days for'each wezk ending show a very

high variation in both the variables in all the weeks during

the year, This means that the yzar 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
sémé in the amount of precipitation. This gives rise to an
uncertainty regarding the, period by which the reservoir will be
filled to its full capacity as noted earlier in Table 5.10.
12.4 We have also collected rainfall data from the command
area of the“scheme, 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 raiﬁy days and the
estimated variations in these two variables are presented in
Tables 5.C3, 5.C4 and 5.C5, 5.C6. Although no trend can be
éstablished from such a short series of data some observations
rezarding 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 anq-commgnd_aréas of the
scheme (Tables 5.C1, 5.C2, 5.03, S;Ch and 5.C5, 5.C6). It is
_ élso clear that thére would not be any significant demand for
kherif irrigation during the months of June, July and August.
Since the proper monsoon is seer to be setting in by week ending
June 25, the ifrigators are convinced that no water can be made
avéilable for early sowing, hence no demand for water is made
in June; thereafter because of adequate and fairly weil distri-
buted rainfall irrigation is not demanded during July and August
excapt occasignal 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 ﬁhis period rainfall is scanty and is also most
uncertain with long gaps. The standing kharif crops require
prgtective‘irrigatibn 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 khafif
irrigétion. This leads to uncertain supply of water for this
purpose which the farmers resent, and hence, most of the
ir;igatofs do not demand water for kharif irrigation.

12.8 We have also examined the demand for kharif irrigation

by the irrigators and the aétual sanction by the canal
authorities. In the years 1978-79 and 1979-80 14 hectares and
153 hecﬁares respectively were 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 198&-85_the sénctioned area
was around 50 per cent of the demanded arva. This lack of demand
ig directly related to the unreliability of the timgly availability
of the required.amount of wat2r as observed earlier,.

12.9 Information on well irrigation in the command area of

ﬁhe scheme suggests that the.extent of well irrigation is very
limited and in kharif season its us2 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
particularly in kharif, |

12.10 As per some studies conducted by the Department of Soil
and Water Management, Punjabrao Krishi Vidyapeéth, Akola, 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 groﬁing these crops with and without pro-
tective irrigation suggests the importance of providing
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 cbnéiderable
uncertainty in the supply of water to take advantage of the
pr?tective 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 week of August, whole of September
and October. In case it is possible to supply water for early
sowing of Ytharif in the 1st week of June, farmers, would be
prepared to resort to éarly kharif sowing without waiting for
the monsoon to break iﬁ and which may allow them to sow rabi
s2ason crops in proper time, gs discussed in Chapter IV. But,
as we have noted from Table 5,10 the possibility of providing
irrigation to pre-monsoon early sown kharif crops is very

remote because of lack of live storage in the 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, Me dium Irrigatipn.Schéme (Manyad:— Jalgaon)

z 13.# As estimated in Chapter III utilisation of irrigation
potential is particularly low in kharif season under this

" scheme. This scheme is located in less assured rainfall zone

of tﬁe'state and we have noted earlier that the main crops grown
under irrigation in kharif season are hybrid jowar and to some
extent cotton and groundnut., The farmers however prefer to grow
éummer groundnut which is reported to be wvery 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 pattsrn
of irrigation water used in respect of this scheme.

13.3 The date of relsase of water for kharif irrigation
varies éonsiderably over the years. The variation ranges from
1st week of July to 2nd week of September in different years.

In fact, it is only in 1976-77 and in 1983-8 that water was
released 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
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1981-82 the same was released during the 2nd week of September.
Pfesumably.theadate;of release of'first water for kharif irriga-
tion dependsigpon the onset of monsﬁon and tﬁe intensity of
pﬁecipitabion._,We shall axaminé:this aSpéét while examining the
detailed‘rainfall data'in'feSpect of this schehg.

13.4 -~ As mentioned in Chapter II, the gross storage capacity
of the reservoir under this scheme is around 56 Mm>. We find
tﬁat in 6 years out of 8 the reservoir is filled only ﬁpto
around 40 per -cent of its gross capacity at the time of letting
out watef for'khafif ifrigétibn kven when the first water is
released in the 2nd week of sgﬁtEmber.‘ |

3

13.5 . bn an average aroundiy Mm~” of water is used for kharif
irrigation, in féct, if we'delete the figure for the year 1976-77
(which shows an.abnormally 1§rge rélaase) the average wéter
releasé for kﬁafiflirrigétion‘ié_éstimated to be around 3 Mr.
There appzars to be considerable variation though in the release
of water for kharif irrigatidn from one year to another.
Presumably this variation occurs either because of the lack of
demand for‘irrigationjwater owing to adequate rainfall or because:
of the supply constraint owing po inadequate rainfall. We shall
considsr this aspect later while analysing in detail the rainfall
dapa in:reSpecp of this achgme.;

13.6 ~ Kharif irrigatiéﬁ;ié complated every year normally by

the end'of October and again  the number of waterings provided,

if at all, véries pon?idefablj (from 1 to 4) depeﬁding'upon the

pericdicity and the intensity of rainfall.

3
i
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13.7 Water is released for rabi-irrigation 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, 12) and continues upto
the end of March or so., This presumably happens because of the
resulting impact of the delayed kharif season, wpich, 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 storage
is attained on the dates of releasing water for rabi 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 ground 42 Mm3 which is around 80

' per cent of the gross capacity.

13.9 Watef released for rabi irrigation turns out to be around
- 12.5 Mm3 on an average, which is around 80 per cent (15.57 MmB)
of the water planned to be released as per project wager planning
(f2irly good utilisation percentage), although in 1977-78, 1978-79
and in 1982-83 only arounz 6 to 7 Mm3 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; 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 more of the
'grcs$ storage is‘availgble at the time of release of water for
hot-weather irrigation.

13.12 Release of water for hot-weather irrigafion, on an
average, turns out to be around 10 Mm3 (column ]0), which is
around 77 per cent of what ﬁaS'planned (13 Mmj). As mentioned
earlier, since there is cbnsiaerabie 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 Mﬁa of water is released during these two seasons which
works 6ut to around 79 per cenﬁ of water planned to be released
as per the project watér planning (reasonably good utilisation
pe?céntage).

13.13 Balance of water remaining in the storage every year at
‘the end of the irrigation year varies between 14 Mm3 and 27 Mm3;
except in 1975-76 when the irrigation was not fully developed
(column 11}, On an average around 22 Mm® of balance storage is
estimated to be available at the end. As presented in Chapter II

3

the dead storage of the reservoir is around 13.68 Mm~. Considering;

this every year the balance of water remaining unused varies between
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5 and 13 Mm3. It is only during 1978-79_that.ﬁhere was no
balance of live sporage.remaining‘unused} On an average around

9 Mn

of water is estimated to be remaining unused at the end

of irrigation season which may be used particulérly 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 tinme,

13.14 We may also examine the water content.in the reéervoir

at different dates duriﬁg the year to explain the availability

of water for irrigation in different seasons, particularly in
kharif. We present the relevant data regarding this in Table 5.12.
13.15 The gross capacity of the reservoir, as ndted.earlier,

is around 54 Mm’. We find that out of 9 years full capacity of
the reservoi} was attained only in 4 yeafs.' In other words,

only in 50 per'cent of the years the reservoir waslfuli, in the
remaining 50 per cent of the years only 40 to 60 pe} cent of the
full capacity of the feservoir wasrattained.. Further, full
capacity, whenever attained, is seen to be attained latest by
_the middle of October or so. The overflow informatibn confirms
this observatioﬁ. There was no overf}ow frrom the dam:ig the
years 1977, 1978, 1981, 1982 and-1985. 1In 1979 overflow

started in the middle of September and continued upto mid-October.
In 1983 the overflow occurred in the. 2nd week of Auguét and
continued uninturrupted‘till mid-November. 1In 1984 the first
overflow occurred‘in the end of September and CQnt%nued till
mid-October, Thué we s2e that there is qqnsiderably uncertaintyi'
‘about the availabii;ty of full Storage every year ﬁhich indicates¥

!

a supply constraint.



Tabler5.12 . Water Content of the Reservoir at Different Dates During the Year in
Respect of Manyad Scheme : ,

N W AR e Em SR E S R SR N Ey em S S am mp Es g my  dm e S A Ee R mm T e M ey me oem R e - m AR my W g me wa mm em
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1976-"77 14,.57 13.07  19.24 19.19 22.07 20.98 0.L,0 22.27 20.97  22.65
1977-78 15.51  23.46 26.60 27.03 26.15 23.35 23.26 2,.62 23.21 17.29
1978-79 12.68  12.31  13.73  15.25 27.88  45.56  19.95 54.59 54.59  41.86
1979-80  21.51  21.45  22.64 22.50 .19.84 19.95  54.53  54.31 53.71  39.31
1980-81 21.65 18.11  17.26 17.23 17.43 17.97 18.34, 2,.08  39.51 25.58
1981-82  19.05  17.55 27.3, 28.38 28.hL  26.94 24.42 25.89 32,83  25.4L
1982-83 20,57  19.75 19.81 3478  40.75 53.91 53.91 53.91 53.91 L45.53
1983-81, 32.23 29.46 27.45 48.11 50.88 51.96 52.58 53.91 53.91 35.38
1984-85 "~ 17.83 17.63 18.37 17.80 24.08 25.16. 25.55 26.80 32.74 -

* TJIrrigation Year = lst July to 30th June.

91
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13.16 Thé reservoir begins gaining water slowly from the third
wé;k of June or so every year and it 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 evaporation 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
3

eveporation loss which is estimated to be around 10.81 1
annually, 75 per cent of which occurs during fair weather,

13.18 - The balance of water availzble 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 achievad in most éf the years, Thus,
although there is some supply constraint, some amount of water
remain unused in th2 reservoir which may be released for early
kharif sowing.

13.19 The foregoing account shows that even though there is
balance of unuscd water at the end of évefy irrigation year it
cannot b2 said in certain terms 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 ét the end, Yet water for
early sowing of kharif crops would be available {around 3 to 4
MmB). Hence, even after providing full woter requirement for
rabi and hot-weather 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 tor
th9 irrigators with proper water planning.,

13.20 In what is discussed, in the preceding paragraphs deals -
only with supply side of the problem.of underutilisation. It is
also neceséary to examine it from the demand side. It is quite
rossible that even if water is available for irrigation in
kharif season, there may not be desmand for it by the irrigators.
This would be the case if the rainfall during the kharif -season
is not only adequate for the crops, but is also well distributed.

Th. 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 1978-79 to 1984-85.an§ the other

at Manyad dam for 9 years from 1976-77.to 1984-85. Weekly
pracipitation along with the nﬁmber of rainy days in a week and the
estimated variationslin thESé two variables over thei}ears.are
presented in Tables 5.D1, 5.D2 and 5.D3, 5.Dh.- Although no

trend analysis can be done with data for such a limited numb2r of
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years we can make somé observation about the intensity and
pépiodicity of rainfall.

14.2 At the outset it may be noted that there is considerable
variation from year to year in annual rainfall and numb2r of
rainy days in respect of rainfall data meie available from the
records of the rain gauge station at Manyad dam site (Tables
5.D03, 5.D4). One is liksly %o develop a nagging'suspiciqn

ebout the reliability of these data. |

14.3 On examining the week ending rainfall 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 ending 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, thefe
appeared a long dry spell, pérticularly so in 19é0-81,'1981-82
and 1983-84, Similarly in some years the rains continue upto
week ending October 15 (1983-8L and 1984-85) and in some other
years the same continue upto week ending September 24; Rainfall
cannot be said to be concentrated during any particular period;
in different years it.is spread over June end to September end
with long and short dry spells in between.,

Thely 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
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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 variations in
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) fhat there
is ¢onsiderable year to year varigtion in the date of release of
first water for the kharif season. It is now clear that this
uncertainty arises largely due to phe uncertainty in the onset
of monsoon and in its distribution. ¥This is borne out by
comparing these dates every year wiﬁh the corresponding week.
ending dry spells in the command area of the scheme (Table 5.D%,
5.D2). .

1&.6 Although the demand for kharif irrigation is likely to

| ﬁe more in the last weék of September and the whole of October,
irrigators would also demand watz2r during the months of July,
August and early September because of short or long dry spells
during fhgse periods every year when the standing kharif crops
ﬁegd protective irrigation, |

14.7 Since full storage is to be created by mid-October for
irrigation in rabi and hot-weather.sedsons and, as seen earlier,
sincé there is no_certainty‘of creating the same every year, it
may hot always be possible to relaase required quantity of water

* for protective kharif irrigation. As a result of this the relz2ase
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of water for protective irrigation in kharif is uncertain and
inadequate 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

- .
- mp am s Emm W mm e S Er EE AR O Gr s MR Er B W W o SN ps @ PR A EF e R wWe Sm mm ER me

Year Number of Number of Area Area sénc-
~applications applications demanded tioned to-
made sanctioned to be be irrigated
irrigated: {hectares)
- (hectares)
1980-81 650 50k L34 311
1931-82 493 1329 323 195
19 82-83 Th2 6b9 547 W79
1983-8 28 19 27 18
1984-85 31 7 30 7
1985-86 34 15 | 18 -8
14.9 In the early eighties number of irrigators demanding kharif

irrigation was comparatively large which has come down very
substantially during the last 3 years. Even dufing early eighties
all the applications demanding kharif irrigation were not sanc-
tioned, similarly there was considerable reduction every jear in
the area actually sanctioned for kharif irrigation from the area jin

demand to be irrigated. This practice of the canal authorities
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élong with uﬁcertain and inadequate supply of canal water for

the sanctioned area for kharif irfigation led to a considerable
reduc;iop in the demand for kharif irrigation in the fecent
—yegs.

14.10  The other aspect of the demand for kharif irrigation by
the irrigatbrs‘is the availability of well water. It ié 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,
groundnut and végetables. Bajra in kharif is also grown to some
extent. From this account it may be surmised that available we;l
water.is mainly used for irrigating cash crops and not for
protective irrigation.

14.11  Finally, another important aspect affecting the demand
for kharif irrigétion is whether there is significant adverse
impact on the yield of crop because of not providing protective
irrigation. It is reported by the,Agricultural Extension
personnél that groundnut, jowar and cotton sown early in June

and raiséd with protective irrigation give yields which are 40
to‘56 par cent Higher'than those grown under unirrigated

conditions. Such a yield differences should normally induce th=
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irrigators to demand water for protective irrigation, but they
do not do so because of the experience of no certainty of-getting
water at the required time and in required quantity; which in
any case is going to“affecﬁ the yield of these crops adverseiy.
14.12 From the above accounts it is c¢le-rly borne out that
there is a need to provide protective irrigation to kharif crops,
and for more and more farmers to take 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 esrly kharif sowing in the 1st week
of Jﬁne, farmers would be prepared to take up early sowing
without .waiting for the monsoon to set in. This would not only
improve the productivity of the kharif crops but would also
ensure timely sowing of rabi crops. As we have noted from

Tsble 5.12 the possibility of providing irrigation to pre-monsoon
early sowing kharif crops is very much there even after meeting
the water requirement of hot-weather groundnut which was not
provided for in the project crooning pattzrn. Along witH
providing water for early sowing if assured angd timely water

can be provided to kharif crops during the dry spells in July,
August and September there is bound to be an increase in demand
for r kharif irrigation. It may be possiblé 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 bscause 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)

i5.1 The extent of ‘utilisation of irrigation potential as
estimated in Chapter IITI, 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
kharif season under irrigation in this_zone are bajra, grouﬁdnut
~and cotton. We have also noted that the farmérs are more
interested traditionally in rabi cultivation, particularly jowar,
and introduction of irrigation (protectiﬁe irrigation) does not
seem to have brought about much chanée in the traditional outlook
yep.

15.2 Tab%e 5.14 presents some relevant information on reiease
- of water for irrigation for last few years which we presume would
throw some light on the availability'and pattern of irrigation
wapér used in respect of this scheme.

15.3 It is seén 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 water was releasad
for kharif irrigation in 1979-80 and 1983-84 mainly because of
lack of availability of water in the reservoir., Even by the

end of the 1st wegek of August in those two yeafé water available
in the reservoir was adequate only for the dead Storage required
to be maintained (around 6 MmB). '

15.4 The gross storages available at the time of releasing
water for kharif season in the other seven years seem to vary

considerably. Only in 4 out of 9 years full storage capacity was



Availsbility and Utilisation of Irrigation Water in Respect of Nazsare Scheme

Table 5.1L :
—Y;a; ) "h;£§L-n§t§ Sf- Er;q; ) ﬁazo; ) -D;t; Sfr Equ; i &a;n; ) -D;t; ;f- 6rgq; ) ﬁaga; ) -B;I;nco
fall release storage used for release storage used for release storage used for of
(mm) of water avail- kharif  of water avail- rabi of water avail-~ hot- storage
| for able irriga- for rabi able qeagon for hot able on weather (end of
kharif on the tign season  on the weather the geasgn Junsg
irriga~ date of (Mm~) date of =eagon  date of (Mm~) (Mm
tion releas- releag- relpas-
ing ing ing
tgr w ter wate
Eﬁmg) a % ?Mms)
197677 595 7.7.76 16,31 2.1 13.10.76  16.16  2.88  3.4.77  10.47 2.1 1,.00
1977-78 L55 14.7.77 16.23 2.0 18.10.77 16.13 5.60 6.4.78 9.3, 1.02 9.96
1978-79 325  1.7.78 9.91 1.85 20.10.78  14.85 3,30  5.3.79 11.89 2.87 6. 34
1979-80 754 - (7'6é7$9) - 29.10.79 16.16 1.81  10.3.80  1L.15  1.42 10.56
1980-81 578 13.7.80 16.16 C.71 20.10.80 16.16 .2.15 10.3.81 13.59 2.76 7.66
1961-62 637 17.7.81  16.16  0.99 11.11.81 16.16 2.07  19.3.82  11.75 2..1 7.62
1082-83 415 1.7.82 7.57 0.28 1.11.82 16.16 3.66 16.4 .83 8.9. 1.17 6.12
1983-8L 522 - (7555633) - 25.10.83  16.16  5.18 24.4.8, 7.6L  0.33 5.76
198L-85 489 10.7.8L 7.36 1.19 13.11.84, 16.16 5.24L 16.L.85 9.06 - 5.97
Average 530 12.81 1,16 16.01  3.27 10.76 1.7, 8.22

- e e . - .
- -
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attained before water was released for kharif jirrigation. 1In
other 3 years only around 50 to 60 per cent of the gross capacity
of the reservoir was filled till that time.

155 .On an average around 1.16 Mm3 of water is released for
kharif. season irrigation, elthough there is wi'de variation in
the same from one year to another. In the initial 2 years of the
broject relatively larger amount of ﬁaﬁer was released for kharif
season irrigaﬁioﬁ, But during the last 6 years only around 3 Mm>
of water has been released every year except in 1978-79 and
1983-84 when, as henfioned.earlier, no water was‘released, and
further, in 1982-83 only 0.28 Mm3 of water was released. It
seems that the quantity of water released for kharif secason
1rr1gatlov denends ‘upon the p0551b111ty of the availability of
full storage by the end of kharif season. We shall examine this
aspect when we analyse the detailed rainfall data in reSpect of
this scheme.

15.§ Kharif Season irrigation, if any; is completed by the
middle"ofioctober eyery year and the number of waterings given
during this period varies between 2 to 4 depending upon the
availability of water and periodieity and intensity of rainfall.
15.7-  For rabi éeason-irrigation water is released normally
between th2 2nd and the 3rd week'of October every year which
continues till the end of February. During this period normally
5 to 6 waterings are given. In some years the onset of rabi
irrigation is seen to be during the 2nd week of November.

15.8 Full storage capacity of water is s2en to be 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 storage was
attained before the onse£ 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 planned to be released (7.70 Mm3). There
appears to be fairly wide variation in the quantity 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 crops grown in this season under irrigation are joﬁar
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 ﬁhe water
released for rabi season crops and hot-weather season crops.
Main crop grown in hot-weather is groundnut which is sown some-
time during the end of January or beginning of Febfuary when
| irrigation for rabi season crop still remains in progress.
15.11 Gross storage available at the time of releasing water
for hot-weather crops varies between 9 M3 and 14 Mm3 in different
years which is very much in excess considering no'hot-weather
irriéation proposad in the project water planning. This hapﬁéns
mainly bocause leés than 50 per cent of the water planned fpr'
rabi season is actually reieased_even though full storage is

available every year before rabi irrigation begins.
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15.12 On an average around 1.74 Mm3 of water is released for
hot-weather irrigation even though in phe 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 meaningiul to consider the
combined water released for these two seasons instead of
considering these separately. By doing so we find that on an

3

average around 5 Mm” 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

3

every year varies between 6 Mm~ 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 wéter 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
9 years live water balance to the extent of 2 to 5 Mm3 remained
unused in the storage which could either be used for improviﬁg
rabi utilisation or could be supplied to kharif crops to help
early sowing @hereby reéducing 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 different seasons, particularly in

kharif. We present the relevant data regarding this in Table 5.15.



Table 5.15: Water Content of the Reservoir at Different Dates During the Year in Respect
of Magare Scheme
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1976-77  6.93 6.2 14.00  16.22 16,16  16.30  16.16  15.62  15.62  10.24
1977-78  10.36  9.85  9.96 897  8.07  7.78  9.96 .66  14.91  12.08
1978-79  7.58 7.05 6.34 5.66 5,80 14,.23 16.22  16.16 36.16 " 14,.63
1979-80  10.78  10.81  10.56 16.16  16.05 16,16  16.16  16.16  15.99  13.16
1980-81  7.82 7.70 7.66 . 16.16  16.16  16.16  16.16  16.16 - 16.16  12..7
1981-82  8.51  7.95  7.62 6.7  6.31  6.11  6.11  14.63 16.16  10.10
1982-83  6.61  6.29  6.12  5.85  5.68  6.31 8.9,  10.50 16. 10  9.37
1963-8L 6.2 5.78 5.76  7.68  11.63  14.80 16,16 16.16  16.16  10.22
198,,~85 6.52 6.12. 5.97 5.75 5.7 9.62 9.01 7.64 | 8.84 V.A.

—-——-——0——-—'_-—-———-.—--——----—————a—-———----—————--

¥ Irrigation year = lst July to 30th June.
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15.15 The gross capacity of the reservoir, as noted earlier,
is 16.17 Mm?. We find that except in the irrigation year 1985
in all other yearé full capacity of the reservoir was attained.
It is also seen that the full capacity was attained in most of
the years by the end of October. 1In 1979--30 and 1980-81 full
storage capacity df the reservoir was achieved by the 2nd week
of July itsglf. The overflow information confirms this
observation. In the year 1977 the first overflow occﬁfred by
mid July and continued till the end of August and then occurred
again for a week each in the 1st week of Septembe:, 2nd week of
October and again in the first week of December.- There was no
overflow in the yeaf 1978. In 1979 bverfldw occurred on 1st of
September and then again on September 12 and continued till the
3rd week of October; thereafter Qverfldﬁ took.plaCe égain in the
de week of November and continued till middle of December, In
the vear 1980 the first overflow eccurred in the 2nd'w?ek of
July and then on August 3 which continued till mid-October and
thereaft@r it occurred again for 4 days in the last wéek:of
November, 1In 1981 also first overflow occurred in the 2nd week
of July and continued till end of Juiy. .It occurred again ‘
- during the last week of August and continued till the end of
September, In 1982 the first overflow occurred. only in the

end of September and continued till October 9,.thereafterfit'
occurred again for a waek from October 24 and again for-Bldays
in mid-November. In 1983 also the first overflow occurred on.

the 3rd week of September and continued uninturrupted till
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mid-October, and in 1984 the first overflow occurred in mid-
September and continued with some interruption till almost
mid-November.
15.16  From the above account it is clear that the pattern of
rainfall in this region is such that overflow of the reseryoir
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) .and
the rainfall that takes place after that period may naturally
lead to ovarfilow. Thus there does not seem to be any uncertaiﬁty
in getting_the reservoir filled to its capacity. We shall also
check this obsaervation with the detailed rainfall data in respect
of this schene.
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 water content begins only by mid-August until the end of
Cctcber. The gain is comparatively more mostly in the months of
fugust and September, even after releasing some water for kharif
irrigation and accounting for a modest evaporation loss (around 25
to 30 per cent of annual evaporation loss of 2.92 3).
15.18 The water conteﬁt of the rzservoir starts declining every
year from generally phe middie of November and continues to do so
£ill the end of June.' In 2 years out of 9 the water content
started declining only by the end of November or ist weeck of
D2cember, Faster decrease in water content takes, place from the
end of January. This s2ems to be in keeping with the release of

water for rabi and hot-weathér irrigation. We may recall our
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earlier observatién that water actually released everyryear for
rabi season croPSIis_much less than what was planned as per
project water planning and that even though no pfovision was made
for hot—weather irrigation3in project water planning considerable
amount of water is released for the same. There is of course

s ome 1oés.during this period (fair weather) due to evaporation
which is estimated to be 75 per cent of tﬁe annual dvaporation
\lo§s. |

15.19  The balance of water at the end of irrigation year is
seéﬂ to be more every year than the dead storage required to be
mainta'ine.d (except in'thé last two years). Not only full storage
was achieved every year (éxcept in 1985) but the overflow also
occurred in most of the years during November, However, it may
be méntiéned that as the situation exists, only around 5 Mm3 of
wgter,is released for irrigation during fair weather instead of
7.70 Mm> planned to be released. Hence if the entire plamned
water is released for fair weather irrigation, no Surplus live
storage will bé availeble in the 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 plamnad
to be released in the rabi season is fully relsased and in
addition some water is also released for hot-wcather irriga@ion,
even though not providad for in the original water planning.

15.20 It is ihstructive to note that the aforementioned account

dsals only with the supply side of the 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 therz may not be demand for it by the
irrigators. This situation may arise if the rainfall during the
kharif 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 Supply of Irrigation Water
16.1 Rainfall data from two rain-gauge 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

19 85-86, Data from the other raingauge station, located at

Saswad covering large payt_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 variablesboéér the years are
presented in Tables 5.E1, 5.E2, 5.E3, 5.E4 and 5.E5, 5.E6., We

are aware that no trend analysis can bz attempted with rainfall
deta for such a few years, however, we shall make some observations
regarding th» intensity and periodicity of rainfall.

16.2 Statistics presented show that the monsoon generally scts
in by the week ending June 11 every year and continues upto the
wzek ending October, 1. In terms of total pracipitation and its

distribution year 1978-79 and 1985-86 seem to be particularly bad.
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Some long and shoft dry spells are also seen to'be occurring in
different years mainly during the months of July and September.
Concentration of monsoon during any particular month or so

cannot be discerned because, as mentioned earlier, it is generally
spread over thrze and half months from around mid-June to the

end of September, and in some years it has continued even upto
thg month of November with long breaks in between,

1643 Variations in the week ending amount of precipitation and
in number of rainy days aan be noted from the estiﬁated Standard
Deviation (SD)_and Co-efficient of Veriation (CV). It is noted
that yedr 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 endiné
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 ths intensity of
rainfall and its distribution affecting the period by which the
res2rvoir will be filled to its capacity every Year. Because

the scheme is located in the scarcity zone the variation in week
ending precipitation and in number of rainy days matter more.
16.4 As noted 2arlicr, the date of release of water 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 week
ending rainfall data (Tables 5.%1, 5.E2 and 5.35 and 5.E6) we
find that the first release of water generally concides with the
short dry sp2ll in July. Since the long or short dry spells seem

to be occurring during almost z2ll the months of rainy season the
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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
ﬁid—October for irrigation in rabi and hot-weather seasons and,
as discussed earlier, since rabi crops are considered to be

very important in this region, it may not be possible by the
canal authbrities to release timely and adequate water for
protective irrigation in kharif. This results into a very
unsatisfectory, uncertain 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
examinaed 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 large the applications made
for kharif irrigation have been sanctioned and also that the
sanctioned area every year is more or less equél to the area
demanded. It cannot be said thereforz that thé irrigators are
discouraged to take to kharif irrigation because of rejection of
large number of applications made for this purposé or because of
less arca being sanctioned by the canal authorities against what
is demanded.

16.8 The other aspect affecting demand for irrigation,

particulaerly 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 Number of Number of Area Area sanc-
- applica- applica- demanded to  tioned to
tions made tions be irrigated be irrigated
| sanctioned (hectares) (hectares)}
1977-78 433 399 463 453
1978-79 357 288 490 453
1979-80 259 257 375 - 375
1980-81 146 143 249 246
1981-82 401 381 576 564
1982-83 - - - | -
15 83-84 N. A, N. A. N. A. 110
198485 - 27 264 511 | 496

- ew SR Es B A o TE mm W me v ae kSR gm e W em e wE mm sl gm e WP @ s R AR e e

We have examined this aspect also., Number of wells in the command
area of the scheme seem to have iﬁcreased 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 season are sugarcane, vegetable and foodgrains like
jowar and bajra., Thus, we find that the farmérs 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 kharif irrigation, demand for canal water woul
b2 less. This point was also made in Chapter IV while 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 and under fainfgd condition farmers are
likely to resort to kharif irrigation. It is reported by the
Agricultural Scientist that the hybrid jowar and bajra grown in
kharif season under protective irrigation give yield which are
20 to ‘30 per cent higher than those grown under unirrigated
conditions. Such an yield difference should normally induce th2
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 water from the irrigation
system, which does not fulfill the requirement in terms of
gquantity 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 kharif crops, and
in order to encourags more and more irrigafors to resort to
~kharif irrigation, canal authorities need to fully assur2 th2
farmers about the timely availability of the required quantity
of water, 1In case it is possible to supply water for early
kharif sowing in the 1st week of June, and also-to supply
required quantity of water in tims during the short and/or long
dry spells in th2 months of Junf, July; August and September,
farmers are likzly to show willingness to take up early sowing
with irrigation without waiting for monsoon to set 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 ¢arlizer in Table 5.15 the possibility of providing
irrigation to pre-monsoon eérly sown kharif crops is very remote
because of inadequate live storage in the reservoir during this
pariod particularly if full water requirement of rabi season is
met and in addition water is also releasad for hot-weather
irrigation. This 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 ére mainly responsible for particularly low‘utilisation in
kharif bccause the reasons arising out of demand factor are very

much related to the uncertain supply of canal water for kharif

irrigation.
17. Summing Up
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 systems
of thase schemes. In other words, the reasons for particularly
low utilisation of kharif potential is rooted into the supply

factors and not so much ihto the demand factors. Lack of demand



187

for kharif irrigation from the irrigators is very much related

to the inadequate and uncertain supply of canal water in respect
of these schemes. This is bornz out by the quantity of live storage
available in the reservoir at different dates during the year.
17.2 In the case of Nirguna schame in assured rainfall zone

tha balance of water available in most of the years at the end of
the irrigation year was enough only to maintain the dead storage
of the rasarvoir, hence the possibility of making water available
for early kharif sowing was remote. There seams to be a trade

off between the us2 of water for hot-weather crops and early

sown kharif crops.

17.3 In respect of Manyad scheme in less assured rainfall zone
the balance of water in the reservoir would be considerably higher
(by around 3 MﬁB) even after meeting the full water requirement of
rabi and hot-weathar seasons (as per water planning) to provide
water for early sown kharif crops in most of the years. This
possibility 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 wator requirement of rabi in addition to

m2eting the water requirement of hot-weather season crop. It

may also bz not=2d that in the case of Nazare scheme demand

factor is only merginally 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
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kharif cultivation to the vagaries of monsoon. Also the prevalence
of well irfigation,marginally comes in the way of demanding canal

water for kharif cultivation.

175 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 fair;y wellrdistri-
buted rainfall in the command area of the scheme. The availability
of storage in the reservoir at different points in time indicates
that there is no supply constréint. Absence of any utilisation

of canal water arises mainly out of demand factor owing to

availability of rain water as borne out by the rainfall data.
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WEEKLY TOTAL RAINFALL %
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A S TR U S S T T S P b el ke ey S T S TER WG AR T MR S St G S Sk S — ——— i S Sy S G e L LS P A S S N A VU W b et AP I T Bee ke Sk VR A man

WEEK ENDING

189
MO OF RAINY DAYS & VYARIATION

-

—— .  — T — o o S b i s S i e . s S g S S Y RS i SN M. Wt it S M Mt R PO S MR VS Y et S o el A Bl Y i S e i My e et SO Mt B S S et

RAINFALL
DAYS

. — T T Tl ke ke S —— —— ——— it S T St T S Bt L St S M W el B S A NS AP AN P e AR U AN Y S G Y N AU S S S G W AP e 4 0n W amdd il WA P S e o ol ——

Lﬂ

o

10

11

12

13

14

16

17

18

19

20

21

22

18 JUN
25 JUN
2 JuL
9 JuL
16 JUL
23 Juu
30 JUL
6 AUG
13 AUG
20 AUG
27 AUG
3 SBEP
10 SEP
17 SEF
24 SEP
1 0CT
8 OCT
15 0CT

22 0CY

2541.15

80

Q. Q0

<
Q.00

O

Q.00

O

Q.00

4]

Q. Q00

Q

Q.00

Q

Q, Q0

) 0
145,00
7
IO7.05
7

142, Q3
7
12.36
7

47 .09
7
412,50
e
450,00
&
Z47.89
7
43,32
I
0,00
(¢

48, 00

I

25.50
2
170.75
4
179.Q0
7
127.75

S

2. 00
1
5.25
1
73.66
1

Q, Q0
0
0,00
O
G.00

226.2%
7
&L47.50
7
111.Q0
7
59.3%50

S

189.75
7
99.2%
7
456,00

t
Lo
~

QD

- L

IS
[PRURCEONNRURL

-
b
t
o)

1
€. 00
Q
0,00
Q

97

Q

€, 00

C

0. 00

Q

0.0Q

O

Q.00

Q

0,00

&)
41.25
i
181.57
4
526.24
7
315,13
7
119.53
7
371,63
7
127.15
7
403.78
7
156,21
b6
95.17
7
81.20

6

42,07
4

62. 69
>
151,132
7
191,98
é
4Z%.18
6
58.42
1
60,92
2

G, Q0
O

Q, Q0
Na
Q.00
O
Q,QQ
G
Q.00
4]
X2.62
1
177.07
b
237,49
&6
15,78

2

105.41
=1
16.87
b
67.85
7
166.12
7
37.03
7

298. 468
7
334,53
7
192.54
7
24,03
4
121.93
6
3.048

i
135.82
4
95.06
=

G, Q0

o

0. 00

£n

A

o
NN O

3902.21
105

Q, Q0
Q

Q, 00
(4]
Q.00
Q

G, 00
Q

Q, Q0
Q

Q, 00
Q
43,22
4
IRE. 28
7
110,48
6
59.69
6
199.85
7
4746.03
7
248,546
7
332.75
7
580,83
7
©77.47
7
72.80
&
179.69
7
Q0,75
6
78.74
4
139.06
7
207.59
X
95,22
4
76,20
0.00
Q

J412.40:

105

(4]
[
o
u

w
m
|
L

)

120- 8

Ne A4 sa AF &5 A8 g WA

201.,9

NSNUNOgN-O

Q7.87:
7:
B83.04&:
7
79.99:
ra!
70,0563
73
2B8%5.75;:
&
5.08:
1:
120,14
Ss
25.40:;
1:

Q. Q0:
Qe

Q. Q0:
Qs

(Continued)



Table 5.41: (Continued) 190

WEEKLY TOTAL RAIMFALL & NO OF RAINY DAYS & VARIATIONM
FOR CENTRE:1.KALOTE MQOKASHI-RAIGAD

1ST LINE RAINFALL (IN MM) 2ZND LIME NOQ OF AAINY DAYS

WEEK ENDING
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Table 5.A2: 191

WEEKLY TOTAL RAINFALL & NO OF RAINY DAYS & VARIATION
FOR CENTRE:1.KALOTE MOKASHI-RAIGAD
18T LINE RAINFALL {IN MM) 2ZND LINE NO OF -RAINY DAYS
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G, 00 0,00 Q.00 0,00

29 22 0OCT Q.00 G.QQ Q.00 0,00

Q. Q0 0.00 0. G0 0L 00



Table 5.Bf: 192
WEEKLY TOTAL RAINFALL & NO OF RAINY DAYS & VARIATION

FOR CENTRE:9.850LA MENDHA TANK-CHANDRAFUR

187 LINE RAINFALL (IN MM) 2ND LINE NO OF RAINY DAYS

e e e T ———— ] —— T — - Yo . —— vt o Rk S . S S S —— — o — ——— —— == oy i e A VI A S S . B WA S S g S . A S S

WEEK ENDING
; 74— 77 77— 78 76— 79 79~ 80 B¢- 81 81i- B2 B2~ 83

Tl ———————— = — o = A e b S — — o e o o — i v o e} e B bl B o SAL it B W S T ——— — —f— —— l— . 4T & s it Vil G S W Y wall ek W St S

. RAINFALL ~ 1105.00 1Q73.60 1478,40 941,40 1192.60 1168,90 951.80:
i DAYS 57 66 70 S5Q 73 61 55
1 7 MAY Q.00 Q.00 Q.00 ¢. 00 ¢ 00 10,40 0.00:

O 0 O O Q 2 Os

E 2 14 MAY 0.Q0 Q.00 0. 00 0. 00 Q.00 Q. Q0 0.00:
g Q { O Q QO O Qs
L 3 21 MAY 0.00 0. 00 Q.00 0. 00 0.00 0.00 0.001
i Q G (s} o ¢ Q O3
. 4 28 MAY 0.00 0,00 Q0,00 Q.00 0,00 0,00 GO0
0 Q ¢ Q ¢} Q O

S 4 JUN 0,00 Q. Q0 0.00 1.00 8.00 0. 00 G. Q0

O Q O 1 i G G

6 11 JUN 11.00 ¢, 00 ¢, Q0 0,00 21.8Q Q.00 0.Q0:

1 Q Q O 2 &) Qs

7 18 JUN 18.00 4,40 93.20 3,00 62.20 16.00 20. 608

; 1 2 4 g 8 1 2:
i 8 25 JUN Z8.6C . 45,40 1146.40 185, 60 78.20 120.40 16.60:
3 4 S S S =3 2:

9 2 JuL 23.90 94,00 62,00 113,00 77.00 112.60 39.60;

. > 7 3 4 & - 23
10 9 JuL 99.50 120.20 147.8BO 49,60 3.0 137.20 16.20;
l 6 S 6 1 6 7 13
ill 16 JuL 187.30 57.20 178.20 84,60 99. 60 ?0. 40 30.40;
L & s S = 5 6 4:
132 23 JUL 205.40 29.80 114.20 29.40 &.20 33.00 71.80:
7 2 1 2 1 2 6:

13 30 JuL 44,00 47 .60 1156.60 76.00 106.80 190. 20 20,00
’ S S 3 z2 6 = =}

14 &6 AUG 164.50 126.00 34,80 115,20 180.80 107,40 58.60:
4 7 5 4 7 S 4z

1S 13 AUG 7.20 71.40 19.00 119.00 61.40 131,60 74, Q0
3 3 3 6 4 4 S

16 20 AUG 41,00 1. 60 152.0C 8. Q0 &8B. 60 69. 00 112,00%
- 3 1 & 3 4 s S:
17 27 AUB 38.40 191.80 156.00 a. 00 126.00 43,20 ?.80:
: 3 & 7 O S 1 zZs
. 18 3 SEFP 187.60 115,60 110.20 L 16.00 47.20 65.20 28.80:
: 5 .S 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 1 S L] 62
.20 17 SEF 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 &.80 34,00 6.90;

; § Q 4 1 1 4 1:
22 1 0OCT 0. 00 ¢, 00 16.00 128. 60 QL Q0 S0, 30 0,00
Q @] i 4 Q S Qe

23 8 GCT 0.00 17,860 0,0 0. 00 Q.00 0.00 0. 00

. [a] 2 £ Q o] < Cre
24 15 0OCT G, 00 0, 00 0,00 Q. 00 £, QQ Q, 00 0. 003
(4] o 4] a} < (4 <

25 22 gCT 0,00 0. 00 0. 00 Q.00 G, 00 0. 00 123,20;
4] Q. G O e} Q a3

{Continued)



Table 5.B1: (Continued) 193

WEEKLY TOTAL RAINFALL & NO OF RAINY DAYS & VARIATION
FOR CENTRE:9.AS0LA MENDHA TANK-CHANDRAFUR |
18T LINE RAINFALL ¢IN MM) 22MD LINE NO OF RAINY DAYS

ke i — v} " ) e B WS Akl WL A WA S W S WA W M S Gk S A, el ey e i e W e e S Sy T ——— — ——— T ————— — —— T — T — T ek T a4 o o — v 4

WEEK ENDING ,
76- 77 77- 78 78- 79 79- 804 80~ 81 8i- 82 82- 83

. e S Sl S S e Y Ul e e S e S L —— S ———

30 26 NOV Q.00 41.20 0. 00 (.00 C. Q0 QL. Q0 G, 002

) Q 3 O Q G O Qs
%1 I DEC Q.00 17.00 Q.00 16.40 Q.00 Q.00 $.00
o] 1 (4] 2 [s) O Qs

I4 24 DEC QL 00 Q. Q0 0,00 12.40 Q.00 G, 00 Q.00
Q Q O 1 Q o Q:

6 7 JAN .00 G, 00 <, 00 8,00 0. 0Q €. 00 QL 00,

: Q 0 (o] 3 QO O o
I7 14 JAN Q.00 17.Q0 Q.00 0,0Q° 10.4&6Q Q. QG €,00:
' 0 2 Q Q 2 O O3
38 21 JAN 0.0G Q, 0 1.4¢Q Q. Q0 Q.0¢ Q. Q0 G, 00;:
] 0 1 O Q O Q:

-39 28 JAN Q, 00 G QG 29 .80 Q. Q0 Q.00 G, Q0 Q.00
. Q Q 1 O 0 O Gz
40 4 FEB Q. 00 Q.00 Q.60 Q. Q0 G. Q0 4,20 GO0
L¥] Q 1 Q O 1 ‘ Q:

41 11 FER G.00 Q.00 sS4, 00 Q.00 G. 00 Q.00 25,40
* 0 0 1 e O 0 1:
42 18 FER Q, 00 Q.00 21.60 4,60 .00 Q.00 G, 00
a 4] 2 1 o) O Cts

4T 25 FER Q. O Q.QQ 8.00 Q.00 CG.O0 0.00 Q.00
Q 0 1 Q Q QO Q:

47 23 MGR Q. Q0 Q.00 Q.00 0,00 7.60 0.00 Q.08
O . 4] Q Q 2 0 O:

49 8 AFPK Q.00 1.20 Q.00 Q.00 0.Q0 0,00 O, 002
O 1 o] O Q 8] o

51 22 AFR Q.00 Q.00 10,40 3.0 Q.00 0.00 Q.00
y Q O 1 1 O O Q3

52- 29 AFR Q, GO 16,00 O.00 Q, 00 & Q0 Q.00 Q.Q0:
o 2 o o 1 o Oz

S3 J0 AFPR 0.0 Q.00 QL00 .00 Q.00 0,00 16.00:
(4] O 4] 4] . O o H

ONLY FOR THE MEEKS REFORTINMG RAINMFALL
WEEK. ENDING DATES ADJUSTELD FOR LEAP YEAR

" e o ——————— T ) " . S . by . T S S S . T — W FPP TIPS NP e Amb et



Table 5.B2: 194

WEEKLY TOTAL RAINFALL & NOQ OF RAINY DAYS & VARIATIOM
FOR CENTRE:%.AS0LA MENDHA TANK-CHANDRAFUR
1ST LINE RAINFALL C(IN MM} 2ND LINE NO OF RAINY DAYS

———— T —— A MM S S Tt il A GO P SN S A S P e St b e e e S S — i — ———————— —— — —————————— i Y2 Vot o W S

WEEXK ENDING

XEHAR S.D. C.V. M.D.

1 7 MAY Q.00 QL. Q0 Q.00 Q. QG

0.00 Q.00 Q.00 €, 00

2 14 MAY Q.00 Q.00 0. 00 Q.00

Q0,00 0. 00 Q.00 Q.00

3 21 MAY Q.00 ¢, OQ Q.00 Q.00

0,00 (e ele] QL. 00 0,00

4 28 HMAY Q.00 0,00 Q.00 O, 00

0.0Q .00 0. 00 0.00

S5 4 JUN Q.00 Q.00 Q,00 .00

O, Q0 0,00 Q.00 G, 00

& 11 JUN G, 00 Q. QG Q. QU Q.00

G, 00 0,00 0.00 0,00

7 18 JUN I1.06 31.25 100,62 26.465

2.14 1,25 =8.12 1.06

8 25 JUN 5. 89 94,51 &6X.47 47.07

4.14 1.12 27.15 G.98

g 2 Jul 74.59 I2.19 43,146 28.07

4,43 1.76 39.77 1.63

16 9 JuUL . 94,79 43.921 44,33 25.87
4,57 2.32 50.78 2.04

11 16 JUL 92.24 =g8,01 S9.04 48,468
S.14 Q.64 12.42 0,49

12 23 JuL 69.97 &4.7& 71.98 51.85
3.57 2.19 61.45 2.08

13 20 JuL 9%.89 446,13 48.11 35.98
4.43 1.29 29.21 1.10

14 6 AUG 112.47 48.59 43Z, 20 IF.03
=.14 1,25 24,22 1.06

15 13 AUG 69.09 42.61 &61.96 I4.1%9
.36 1.12 29.16 0.98

16 20 AUG &4, 60 50.21 77.7% 40,91
.84 1.55 4C, 2% 1.31

17 27 aUG 80.74 70,51 87.32 b6. 16
3.43 2.44 71.20 2,20

18 ¥ StF &7 .57 51,92 77.07 43,94
2,71 1.58 98,13 1,39

19 10 SEP 39.49 49,23 124,68 37.70
2,29 2.12 92.7¢ 1.84

20 17 SGEP 21,03 23.7S 76,53 T 20,82
2.43 1,09 435,23 0,90

21 24 SEF 12.14 1%.04 107.3%8 11.58
' 1.71 1,48 B&. 60 1.3

22 1 OCT e S Q.00 Q.00 £1e OQ)
Q.00 0,00 0,00 Q. 00

23 8 OCT Q.00 Q.00 O 00 0. 00
0,00 Q.00 Q.00 0,00

24 15 OCT G 00 Q.00 Q.00 ¢, aQ
: c’- QQ 0 (] CN:' 0: 00 0. ClCi

2% 22 ocCT <L Q0 e[ ale] Q.40 Q.00

G, 0 0., 00 0. 00 0. 00



Table 5.B3: 195

WEEKLY TOTAL RAINFALL & NO OF RAINY DAYS &% VARIATION
FOR CENTRE: 11, SAOL1-CHANDRAFUR
1ST LINE RAINFALL (IN MM) ZND LINE NO OF RAINY DAYS

WEEK ENDING

76— 77 77— 78 78- 79 79~ 8qQ B8¢—- 81 g1~ 82 gz2- 83

T

-— — ——— - —— ——— o —— i B I e S v S o B e eurd Pt Vo AR B S WA S S T e T s e S—

RAINFALL 1259.2Q0 1352.86 15%1.Q0 447,50 1724.50 722.29 &GS, 70
DAYS &0 . 59 &b g 86 34 40
1 7 MAY <. Q0 Q. Q0 Q.00 G.00 0,060 GO0 Q.00
Q O Q O O Q ]

2 14 MAY 0.00 Q.00 0,00 Q,0Q Q.00 Q.00 Q. 00
Q Q _ v} ¢ Q Q O

3 21 MAY G.Q0 G, Q0 Q, Q0 Q.00 0. Q0 Q.00 ¢, Q0
Q Q ¢} G Q . Q O

4 28 MAY 0. 00 0,00 Q.00 Q, 00 0,00 Q, 00 a, 00
0 &) .Q O Q 4] 4]

S 4 JUN Q.00 .00 14.2¢ Q.00 7.40 Q.00 Q.00
o ¢l 4 o | ¢ 8]

6 11 JUN 35.450 Q.00 Q.00 Q, 00 22.00 Q.00 7.80
3 Q i Q 2 Q 2

7 18 JUN 10,40 42.20 82. 30 Q.00 68.8B0 - Q.00 2.30
2 1 S Q S 0 B |

8 25 JUN 48,30 18,60 122.50 247.00 59.60 ¢, 00 110,90
2 3 ) L] 4 o] 3

9 2 JuL 74.40 80, 20 79.00 192.50 F5.00 Q.00 13,70
4 5 3 2 & Q 2

10 9 JuL 239.90 195.460 182.80 8.00 48,50 83, 3¢ 48.40
7 & 7 1 2 4 4

11 16 JUL 304,90 47,60 241,20 0,00 103,00 - 76.40 115.70
_ ) o 4 Q o 4 4
12 23 Jul. 200, 60 25,20 98,20 0,00 26,60 197.66 159.70
7 2 5 Q 2 S 1]

13 30 JuL . ?.60 152.40 138.80 0. 00 123%.80 204.74 87.16
2 6 4 O 3 7 4

14 & AUG 92,60 88.90 13.40 0,00 182. 60 14,80 58.74
5 - 2 O ) h3 &

15 13 AUG 14.60 48,40 30,20 0.00 141,00 3.50 8.80
.3 S 3 4] 7 1 2

16 20 AUG 3B8.40 Q.00 172.60 Q, 00 130.7¢ B, 00 &3.50
3 Q, & 0 ’ 7 X i

17 27 AUG 20,00 488, 30 236,00 ' £, 00 49, 60 0,00 15,00
> 7 7 Q 7 (4] i

18 3 SEF 126,00 105.60 g81.00 0,00 88,70 Q, 00 4,05
7 o 4 Q 7 Q 1

19 10 SEFP 18,30 10,40 2.40 .00 139.20 0,00 0.00
= 1 1 Q 7 ¢ Q

20 17 SEF 26.80 34,40 0, Q0 Q.00 205, 80 19,39 Q.00
3 2 0 Q & 2 QO

21 24 SEP 0,00 0,00 10.30 0.0G0 128,60 6.40 Q, 00
O 0 z 0 4 1 Q

22 1 OCT Q,00 . 00 7. 45 GL Q0 73.00 12.90 QL. 00
Q 1 b4 (4] 3 a3 O

23 8 0CT 0,00 10,06 Q.00 Q, 00 0,00 70,00 Q, 00
Q 3 G ] Q S QO

24 1S OCT ¢. Q0 Q, a0 4,20 €. 00 0. 00 Q.00 0.00
Q Q i ¢ o Q e

25 22 0CT G. 00 Q.00 O, 00 Q.00 Q.00 Q.00 Q.00
< ¢] O ' Q Q < Q

(Continued)



Table 5.B3: (Continued) 196

WEEKLY TOTAL RAINFALL & MO OF RAINY DAYS & VARIATION
FOR CENTRE:11.SA0LI-CHANDRAFUR
1ST LINE RAIMNFALL {IN MM) 2ND LIME NO OF RAINY DAYS

. ———— iy a4 Al S W W S g P A A S YU S S Sl S S S———— ———— S— S o S g S—— - S Y S i sk S Sk M e T — ——— S ol P s e Sl b dnfk o i

76~ 77 77~ 78 78~ 79 79~ &0 80— 81 81— 82 8Z- 83

. ——— e 4 T —————— f— i e St S T S el S Sy Sl B s e e Sl sk S S vy ke A el MRS Bl W Sk

s St B G S S Ny A —p oy o o

27 S WOV O, Q0 1, QQ 700 Q.00 Q.00 . Q.00 Q.00
Q ¢ 1 Q Q o] Q
346 7 JAN Q.00 0.00 0.0Q¢ Q.00 10.80 <, 00 Q.00
o 0 Q Q 1 (] Q
42 18 FER 0, 00 Q. 0 Q. QG 0. Qa .80 Q.00 Q. QQ
Q 0 G Q 1 ] o)
44 4 MAR 0.00 Q.00 G Q0 Q.00 G, 00 Q.00 G, 00
Q < Q O Q O &)

ONLY FOR THE WEEKS RéPDRTING EAIMFALL
WEEK ENDING DATES ADJUSTED FOR LEAP YEAR




Table 5.BL:

197
WEEKLY TOTAL RAINFALL % NO OF RAINY DAYS & VARIATION
FOR CENTRE:11.SACLI-CHANDRAPURK
1ST LINE RAINFALL (IN MM) 2ND LINE .-NO OF RAINY DAYS
WEEK ENDING
83~ B84 g84- 8% YEAR S.D. C.v. M. D,
RAINFALL 1378. 16 776.36:
DAYS 77 44
1 7 MAY O, 00 Q.00 Q, 00 QL Q0 Q.00 Q. Q0
4 Q3 Q. Q0 Q. 00 Q.00 0,00
2 14 MAay Q.00 Q. 003 0,00 0. 00 Q. Q0 Q, 00
< Qg Q.00 Ca OO 0. 00 G, 00
I 21 MAY ©.00 0.0 Q.00 O, Q0 0, 00 Q.00
a° Qs Q. 0Q Q.00 Q.00 Q.0¢
4 23 MAY 0,00 Q,00: Q.00 Q.00 0, 00 <L Q0
_ 4] O Q.00 Q.00 Q.00 .00
5 4 JUN .08 Q.00 €. Q0 ., 00 0,00 0.Q0
2 Qs 0.00 ¢, OC 0. 0Q Q.00
éd 11 JUN 9.08 11.40: 10.41 10.78 103.@0 a8,13
2 1: 1.3% 1.15 8&.6Q 1.04
7 18 JUN 76.20 19,40 3. 40 T2.50 97.30 30,20
2 11 1.8%9 1.79 94,83 1.432
8 2% JUN 21,60 0. 00; £9.83 7%, 37 107,92 60, 20
3 Qs 2,89 1.91 bb.17 1.48
g 2 JuL 234,346 Y. Q03 F1.13 72,32 79.3& 5o, 22
8 3 .78 2.35 &2.11 1.98
10 9 JUL 39.80 85,40 100,19 78.34 78.19 70,61
3 4 4,22 1.99 47.08 1.63
11 16 JUL 45, 60 18,30 105,97 87.00 71.54 7&6.42
4 23 .78 1.69 454,61 1.23
12 23 JuL 97.48 93.20 100,94 69.03 &8. 37 56.68
4 3] .89 2,02 62.04 1.74
13 30 Jul 93,80 42,46) 94,79 64, X1 &7.688 53.50
& 2y F.78 2.1% nb.88 1.8¢
14 & AUG &3, 60 204,00 80,07 68.22 85, 20 g55.07
4 43 2.78 2.15 S6.88 1.85
1% 13 AUG 123,20 2%, 601 4%,52 49.324 112,33 40,19
] S X448 Z2.11 s1.38 1.83
16 20 AUG iBO. 16 124,40y 82.53 bb.75 80,88 6l.72
7 43 3.89 2.51 b4, 465 2.12
17 27 AUB T4.80 S.408 946,57 155,04 160,85 118,04
2 11 .41 . 2,88 P2.72 2.59
18 3 BEPF 74,60 0,001 53.33 48,81 91.3% 46,50
4 : QO R.11 2.77 - 88.9% 2.54
19 10 BEF Wi.s6e0 b, 5608 25,29 43,12 169.82 x1.12
s 2 222 2.48 111.680 2,07
20 17 SEF B2,40 22,203 43,47 62.29 14%. 30 44,75
4 s 2.22 1.93 86.89 1.58
21 24 SEP &7,80 .408 24,13 42.25 175.06 32.92
] 1 1.%% 1.49 i11.8Q 1.33
22 1 OCT 41, 560 20,401 17,814 23,29 150,56 18,13
& i 1.78 1.87 108,233 1.92
23 8 OCT 0,00 3,.2M ¢, QG 0,00 O, 00 ¢, Q0
G 1y Q.00 G, Q0 €, 0Q Q, 00
24 1% oOCT 3, 00 47,6803 e GO 0,00 0,00 G, QO
4] 43 .00 Q. Q0 0,00 Q. Q0
2% 22 OCT 0,00 2.001 Q00 0,00 O, 00 Q.00

e 1s O, 00 0. 00 Q.00 QL O



Table 5,01 198

WEEKLY TOTAL RAINFALL &% MO OF RAINY DAYS & VARIATIOM
FOR CENTRE:%4.CHOMDHI-AKOLA .
15T LINE RAINFALL C(IN MM) 2Z2ND LINE NO OF RAINY DAYS

o 7y e i A T 4 P T o S i S A S e S S — - S T S AU S S TS S M SN M Em S Y EEA St M R S S AR S s R A R S S A S aS SR MY | - —— ——

77- 78 76— 79 79~ 8Q 80- 81 gi- 82 B2- 83 8%~ 84

———————————— ———— s, S S s i i it ik S AN A S S b e e S S

RAINFALL 442.%0 761,00 756.00 891.00 982.00 706.840 1406,00

DAYS 19 sS4 47 57 &9 38 &2

1 7 MAY 0. 00 Q.00 4,00 Q.00 Q, 00 0.00 ¢, 00

O 0 1 Q ] < Q

2 14 MAY Q.0 0,00 0. 00 ¢, 00 22.00 0. 00 0,00

Q Q Q Q 2 Q 0

3 21 MAY Q. Q0 Q.00 Q. Q0 0, Q0 Q, 00 Q, 00 0.00

Q Q Q , O O Q 4]

4 28 MAY 0.00° Q.00 0, 00 G, OO0 0. 00 4, Q0 Q. 00

Q Q O %) Q 1 Q

S 4 JUuM Q.00 10,00 0,00 21,00 14.0Q0 Q, 00 53, 00

G 1 Q 2 b O 1

6 11 JUN Q.00 Q.00 Q. Q0 S57.00 0,00 Q.00 O, 00

QO Q QO 4 0 0 8]

7 18 JUN 0.00 77.00 &, Q0 80. 00 27.00° 5. 00 Q, 00

Q 4 1 z 2 1 QO

B 25 JUN 0. Q0 85. a0 77.00 14, Q0 46. Q0 72,00 19, QG

Q 4 5 2 3 2 1

9 2 JuL Q.00 7.00 72,00 A0, Q0 31.00 24,00 921.00

Q 3 I 2 3 1 =]

10 9 JuL 0. 00 96.00 25,00 120,00 89. 00 5.40 12. 00
: Q S 2 X 7 b 1

11 16 JUL 0. 00 53.00 &9, 00 11,00 X1.00 59.00 128. 00
Q & 4 Z 4 = 5

12 23 JuL 0.00 40,00 Q.00 0,00 GF.00 205,00 24,00
G 3 Q O 2 4 2z

13 30 JUL.. 0. 00 83.00 =4, 00 41,00 28.00 S0, 00 4%, Q0
] 7 4 6 3 4 4

14 6 AUG : 0,00 17.00 133,00 114.G0 74,00 10,00 1Z21.00
O 2 7 7 2 1 S

19 13 AUG G. 00 7.Q0 72.00 35.00 4. 00 S5.00 F16.00
O ‘2 3 4 ) 1 &

16 20 AUG Q.00 £8.00 23.00 163,00 41.00 104,00 48,00
[¢] = 2 ] & S 4

17 27 AUG 0, 00 &G, 00 0.00 99,00 8.00 44,00 20,00
Q 4 O 5 1 2 1

18 3 SEF 89.00 12.00 G, 00 24,00 7.00 Q.00 177,00
& 2 O a2 1 < z

19 10 SEF Q.00 Q.00 Q, 00 7.00 7.00 13.0Q 20,00
0 ¢ 0 1 2 1 =

20 17 SEP 20.00 ©.00 118.00 12,00 B87.00 768.00 I9. 00
1 Q 4 2 3 = 5

21 24 SERP Q. Q0 O, 00 19.00 4,00 61,00 10, 00 635, O
] 0} 2 1 & 2 a

22 1 0CT 0. G0 Q,00 &G, 00 4 e} 45.00 7.00 1086, OO
Q Q 1 o] 4 | 4

23 B 0OCT 87,00 50, QG G, Q0 0, O 21,00 0, 00 6%5. 00
2 1 4 Q 2 Iq] 4

24 15 OCT Q, Q0 Q.00 O, Q0O Q. Q0 0, 00 0,00 =, QO
0 o Q O Q ] i

25 22 oCT Q.00 13,00 3.00 0,00 Q.00 0,00 0, G0
. 4 1 1 0 O 4] €

(Continued)



Table 5,C1: (Continued)
WEEKLY TOTAL RAINFALL & NO OF RAINY DAYS & VARIATION

FOR CENTRE: &.CHONDHI-AKOLA
1ST LIME RAINFALL (IN MM) 2ND LIME NOQ OF RAINY DAYS

S T A M W S S S T P WU S S e T S W e M S g o T e e 4 S S 4 S P S S B S e M T T R R T T A R e i B R S S R EdR Sl e S S e gt B S S

199

—— T — i ——— - ——— T ——

. ——————— ——— o ot it S S S S I v S e T el i S ik frile i GRS B v e i i T e

26 29 OCT G. 00 .00 . GQ Q.00 3. 00 &. Q¢ Q.00
Q O O O 1 1 Q

28 12 NOV Q.0C 16.QC Q.00 Q, QG Q.00 2. 00 [ pald]
G 1 Q Q d] 1 o]

29 19 NOV Q.00 G. 00 1.00 QL 00 . Q.00 Q.0 Q.00
0 Q 1 O O o] Q

30 26 NOV 76.50 Q. Q0 S-QQ 0.0 Q.00 Q.00 0, Q0
2 Q 1 0 0 O Q

31 3 DEC 27.00 . 29.0Q0 S5.00 Q.00 Q.00 Q.00 0,00
1 2 L 0 Q O {

%2 10 DEC . 00 29.0Q Q, 00 QL Q0 0, 00 Q.00 Q. Q0
O 1 Q Q O O Q

IX 17 DEC G, Q0 Q.00 5.00Q Q, Q0 24,00 Q.00 G, Q0
Q Q 1 Q 2 Q &

34 24 DEC 0,00 Q.00 4,00 .00 0,00 . Q.00 <, 00
G Q 1 G C Q Q

35S F1 DEC Q.00 Q.00 .00 2. 00 G 00 Q.00 O ele)
Qo . O O o] o) Q

36 7 JAN S.00 G, 00 2.00 0. 00 Q, OO Q.00 25,00
1 ¢ 1 . Q O Q 1

37 14 JAN Q.00 G, OQ 0.00 14.00 £5.00 0. 00 10,00
(8] Q O 1 2 Q 1

38 21 JAN Q.00 10.00 Q.00 26.00 Q. Q0 Q.00 G. 00
Q 1 0 1 Q Q e}

I 28 JAN 49, Q0 g. 00 G, 00 Q.G Q.00 Q0,00 Q.00
2 1 O [} Q 0 O

40 4 FER 0.Q0 Q.00 0,00 0,00 £5.00 Q. Q0 Q.00
o Q Q &) 2 Q O

41 1% FEE ' 4,00 Q.00 0,00 0,00 Q.00 £, 00 15.Q0
1 0 O O (¢} Q 1

43 25 FEE 0,00 Q, 00 €0.00 16,040 Q.00 Q.00 2,00
0 0 ] 1 4] O 9

45 11 MAR 10,0G Q.00 2,00 Q. Q0 Q. 00 Q.00 Q, 00
: 1 Q 1 Q 0 O ]
47 25 MAR Q. Q0 Q. Q0 Q.00 4,00 21,00 Q. Q0 0. Q0
- < G (4] 1 pict G Q
o0 1S AFPR .00 Q.00 GL QG 0,00 20,00 Q, 00 ¢, 00
O ) (4] ’ O 1 O <

S22 29 APR 23.00 L, Q0 QL Q0 a, 00 Q, 00 QL 00 QL. O
2 O G Q Q Q Q

A — ——— —— S S ——— . e S iy P 1 — P — oy i T T — ) ——— ) T T —— i W — S iy T i LY DA G M G S - i e

ONL.Y FOR THE UEEKS REFORTING RAINFALL
WEEK ENDING DATES ADJUSTED FUOR LEAF YEAR



Table 5,.02:

200
WEEKLY TOTAL RAIMFALL & MO OF RAINY DAYS & VARIATION
FOR CENTRE: &6.CHONDHI-AKOLA
15T LINE RAINFALL (INM MM)Y 2MD LINE NO OF RAINY DAYS
WEEK ENDING
g4- 85 XBAR 8.0, C.V. M.D.
RAINFALL &£9Q, 00
DAYS 35:
1 7 MAY <. Q03 Q.00 0.00 Q, 00 Q.00
. : 0.00 Q.00 Q, 00 Q.00
2 14 MAY 0.00: Q. QQ 0,00 Q,00 Q0,00
Oz Q. Q0 Q.00 Q.00 0.QC
3 21 MAY Q.Q0s, Q.00 Q.00 a, Q0 0. 00
3 Q.00 .00 Q.00 <, OQ
4 28 MAY 0,00: Q.00 0.00 Q.00 Q, QO
Qs 0. QQ L 00 Q. Q0 .00
S 4 JUN 0.00: Q.00 Q.00 0, OG 0.00
Q2 Q.00 Q.00 0.00 G, 00
6 11 JUN 16,00: Q.00 0,00 0,00 0,00
2 Q.00 Q.00 Q.00 0,00
7 18 JUN 62,00 32,13 32.99 102.69 J0, 66
2: 1.50 1.22 B1.6% 1.00
8 25 JUN 0,003 39.13 3F. 10 84,60 x0.88
Q: 2.13 1.69 79.58 1.41
9 2 JUL 52.00: 37.63 29.14 73.54 24,13
2 2. 38 1.41 59.31 1.13
10 9 JUL 20.00: 45,93 44,53 926.96 41.81
4: .00 2.12 70,71 1.75
11 16 JUL 58.00:; 51,13 37.03 72.43 27.84
1: 3.38 Z2.00 S9.14 1.78
12 23 JuL 120.00: 49,75 69.72 140,13 o638
’ As 1.88 1.54 81.92 1.41
13 30 JuL 0.00: 37.63 26.15 67,50 21.22
O: X.580 2.35 67.0% 1.88
14 & AUG 65.00: &9, 25 =50.51 72.94 46,25
3 X.38 2.50 73.98 2.22
15 13 AUG 7.G0: 62.00 99.09 159.82 b6, OO
2: 2.563 1.73 65.81 1.38
16 20 AUG 25.00: S$7.25 49,12 85.79 38.31
4: F.63 1.80 49.61% 1.47
17 27 AUG 5.00: 25,75 24.24 | 94,14 22.50
1: 1.75 1.71 97.94 1.44
18 3 SEP 0.00: 38.63 =9.2% 153.40 47.19
Qs 1.88 1.96 104,77 1.863
1% 10 SEP S.00; 6.75 6.70 ?79.%1 - 5,80
1: 1,400 1.00 100, Q¢ 0,75
20 17 SEFP 29.00: 47.50 38. 30 8Q.&63 34,78
3 2.635 1.49 56.94 1.22
21 24 SEFP 36.00: 24,13 24.%1 101,61 21.91
i: 2. 00 1.94 96.8%2 1.590
22 3 OCY 22.00: 30, G0 25.70 118.99 20,25
22 1.50 1.58 105.41 1.Z8
22 8 0CT I8.00: x2.84 31,39 95.350 27 .63
1: " 1.29 1.20 103.92 1.06
24 15 GOCT 120, 00; 0,00 G, QC Q, Q0 Q, Q0
g Q.00 Q.00 G, 00 0,00
25 22 OCT 0.QQ0: Q. Q0 L OO QL Q0 Q.00

Qs .00 Q.00 Q.00 Q. 0¢



Table 5.G3: 201

WEEKLY TOTAL RAINFALL & MO OF RAINY DAYS & VARIATION
FOR CENTRE:7. TULJAFPUR-AKDOLA )
1ST LINE RAINFALL (IN MM) 2ZND LINE NO OF RAINY DAYS

WEEK ENDING

e D D Sl P T W4 T S AP S WS S T S S D S SR AL SR PR S el mnl el S b e Mk s el kel e ke e e e e S e Y S TN WA Em g T My B VR N SN AU SN A A S (g A S S ot ot e §

RAINFALL Q43,00 1208,Q0¢ 827.Q0¢ 1434,00 665, 00
DAYS 37 48 =9 ot} 25
1 7 MAY Q.00 0,00 a, o0 Q.00 0, 00
G- Q C Q Qs
2 14 MAY G, 00 Q.00 Q.00 0. 00 Q,Q0:
O ] 0 ¢! Qs
3 21 MAY ¢. 00 CG. 00 0,00 Q.00 Q,00:
a " O (¢] Q (4
4 28 MAY Q. Q0 ©.00 0,00 0,00 Q,Q0;
Q Q Q 0 Q:
S 4 JUN Q.00 Q.00 Q. Q0 Q. Q0 Q,Q0;
Q Q Q o] Qs
& 11 JUN Q.00 QL Q0 Q. Q0 Q.QQ &.00:
Q G O ¢ ir
7 18 JUN Q, G 0,00 15,00 ¢, 00 94,003
< Q 1 O 4
8 25 JUN 7.00C 126.00 &7.00 16.00 &.00:
i 4 4 i )
9 2 JuUL 101.0Q0 49,00 20,00 71,00 15.00:
2 3 1 4 23
10 9 JuL 81.00 105. 00 14.900 0. Q0 134.00:
4 S i (¢ 43
i1 16 JUL 11.00 67.00 141.00 275. 00 44,00:
1 o S 4 2
12 23 JuL Q, 00 8.00 122,00 89.00 36.00:
0 1 4 < 1:
13 30 JuL 65,00 8. 00 71.Q0 54,00 0. 00:
s 3 4 4 Cs
14 &6 AUG 189.00 190. 00 15.00 64 .00 106.00¢
7 X 2 S S
15 13 AUG 95.00 102,00 Q.00 311.00 J0.00:
4 2 0 [ X
16 20 AUG 121.00 1G1.00 71.0C 20,00 43,003
. S =1 7 i 4:
17 27 AUG 201,00 10,00 S2.00 12,00 25.001
=1 1 2 ) i ]
18 3 SEP X3, 00 37.00 0, 00 53.00 G 00
2 1 O ) s
19 1¢ SEF .00 13.00 20,00 13,00 Q, 00
H 1 1 2 Q3
20 17 SEF 10.Q0 101,00 74,00 52,00 11,00y
1 2 2 =] 1:
21 24 SEP ¢, 00 6. 00 17.00 &7.00 2%5. 00
¢ o] 1 2 ls
22 1 OCT 24,00 103,00 12,00 237,00 2,003
1 4 1 & 1:
23 8 QCT 0. 00 Q.00 0,00 116,00 27.00:
Q (o] Q 4 i:
24 15 QCT Q, 00 ¢, 00 L, Q0 0,00 61.0Q0;
(d] 4 Q C T
25 22 OCT 0,00 ¢, G0 15,00 o Q.00 G, Gy
¢ { 1 4] Gz

(Continued)



Table 5.C3: (Continued)

WEEKLY TOTAL RAINFALL & MO OF RAINY DAYS &

FOR CENTRE: 7. TULJAFUR~AKOLA

202

VARIATION

1ST LINE RAINFALL (IN MM} 2ND LINE NO OF RAINY DAYS

— . . S sl Y
———  —— . — — — e S S W S T T Sy St T St Tl N WP St S S T M T T SR S i S S P (N S S WL S g S S e e

WEEK ENDING
80~ 81 a1- 82 82 B3I

i S S P S S S ks Sy S . e e S i e T e S i A W ALY Y v

B83- B4 84— 85

26 29 OCT Q.00 ©.00 17.040
Q Q 1
28 12 NOV 0. GQ G Q0 7.Q0
Q Q 1
40 4 FEB GO0 102.0Q 0.00
0 3 Q

Q. o¢ Q.00
Q (a1}
Q.00 0.0Q0:
G (o}
Q.Q0 Q.00
Q Q:

- — — i - -

-— ——— o — —-———————)
o —— —— — . T T ) i AP T T S A e ST S e T S e o B N . L S e e S Mg S e T P il S P it S A T S —

ONLY FOR THE WEEKS REPORTING RAINFALL
WEEK ENDING DATES ADJUSTED FOR LEAF YEAR



Table 5,.Ck:

203

WEEKLY TOTAL RAINFALL & NO OF RAINY DAYS & VARIATION
FOR CENTRE: 7. TULJAPUR-AKOLA

18T LINE RAINFALL

——— — —— — 0t —

——— il S it S e T S o S . B s . S

o

16
17

18

19

28 MAY

4 JUN

11 JUN

18 JUN

25 JUN

2 JuUL

9 JuL

16 JuL

23 Juu

30 JUL

& AUG

13 AauG

20 AUG

27 AUG

3 SEF

14 SEF

17 SEF

24 SEF

1 0CT

8 oCT

15 OCT

22 0CT

(IN MM) 2ZND LINE NO OF RAIMY DAYS
XBAR s.D. C.V. M.D.
Q.00 O, 00 0,00 0., 00
Q.00 Q.00 Q,00 Q.00
QL G0 Q.,0Q¢ Q,0Q Q.00
Q. Q0 O, 00 Q.00 0.00
Q, Q0 Q.00 Q.00 0. 00
£.00 Q, Q0 Q.00 Q, Q0
Q.00 [ P ele] Q, 00 Q.00
Q.00 QL QG Q, 00 Q.00
Q.00 G, GO 0.00 O, Q0
Q. Q0 Q.00 0,00 Q, 00
Q.00 0,00 Q. Q0 Q.00
Q.00 Q.00 0,00 d. 00
Q.00 0. 00 Q.00 Q.00
Q.00 Q.00 Q. Q0 Q, 00

44,40 456,58 104,91 41 .68
2.20 1.47 66.80 1.44
51.20 J2.13 62.7% 27.84
2.40 1.02 42.49 Q.88
G, 00 Q.00 0.00 Q.00
G, 00 Q.00 O, 00 Q.00
107.60 9%.98 87.34 80.32
3.40 1.62 47.7%9 1.52
0. Q0 Q.00 0. Q0 Q.00
0,00 Q.00 Q.00 0,00
¢, Q0 <, 00 Q.00 Q. Q0
0.00 Q.00 0,00 Q.00
112,80 68.93 61.11 61.36
4,40 1.74 37.63 1.82
Q.00 Q.00 0. 00 G, Q0
O, Q0 Q.00 Q.00 Q.00
71.20G 36.84 =1.74 31.684
4,80 1,33 27.64 1.04
60,00 TZ2.07 120,12 54, 40
2.00 1.585 77.46 1.20
Q.00 Q.00 Q.00 Q.00
G, 00 Q. Q0 0. 00 0,00
Q.00 0,00 €. 00 . G0
0. 00 Q.00 0,00 O,00
%1.60 I5.86 67,49 z2.688
2.29 1.47 64, 80 1,12
Q.00 0.00 0. Q0 Q. Qg
a, 00 C.00 Q.00 Q.00
77 .00 87.26 113.33 74.40
2,60 2.06 79.20 1.92
Q. Q0 0,00 Q.00 Q. Q¢
Q, 00 Q, 00 ¢, 00 Q.00
Q.00 Q.00 0,00 0,00
G. 00 €, 00 <, 00 G, 00
Q.00 a, 00 Q. Q0 0,00
0.00 Q. QG 0,00 0, Q0



\I'able 5.C8; 204

WEEKLY TOTAL RAINFALL & NO OF RAINY DAYS & VARIATION
FOR CENTRE:B8.MALEGADN-AKOLA

18T LINE RAINFALL (IN MM) 2ND LINE NO OF RAINY DAYS

————— — ———— T T—— T T = " ok e - — —— ——

 WEEK ENDING
: 76- 77 77~ 78  78- 79 79~ 80 80- 81 81- 82 82- 83

—— e ———— " ——— ————— —— — —— ——— — —

e St A duk g ey e S g S e S T S by g

RAINFALL 1147.80 1232.80 Q3I7.20 8q3. 00 788.98 840.82 718.40

DAYS =8 81 bé& 48 o7 73 ob

1 7 MAY C. 00 Q. Q0 0,00 Q.00 G, 00 6.Q0 Q.00

Q Q Q G Q 1 ]

2 14 MAY Q.00 6,40 €. 0Q 1X.,80 G, 00 5.40 0,00

Q 1 4] i Q 1 4]

I 21 MAY Q.00 ©.00Q Q.00 2,00 Q.00 0,00 Q.60

G, Q Q i Q O i

4 28 MAY Q.00 11,60 G, 00 G. 00 Q.00 G, 00 G, 00

4] I a) O &) Q &)

S 4 JUN Q. G0 Q. Q0 Q, 00 Q. Q0 21.00 2,00 Q.00

O &) Q Q 2 1 Q

& 11 JUN 14,430 Q.00 13X.80 Q.00 325,00 4,20 Q.20
4 0 2 0 X 1 SN

7 18 JUN 0,40 A62.40 98. 00 12.80 38.20 10,40 13.40

1 1 4 1 2 1 2

g 25 Jun 144, QO - 0,40 S58. 60 107.20 18.40 32,00 g2. Qo

4 7 4 & 2 2 &

9 2 JuL 16. 60 107.60 10,00 52,00 48, 20 72.42 0,00

3 ‘ 6 3 1 5 7 Q

10 9 JuL 11464.80 51.60 180.8C¢ 446.8Q 41,40 71.8C m6. 00

bact & S 1 4 6 3

11 16 JuUL 94,40 19.20 89.40 57.80 12.00 27.20 105. 40

& 2 7 4 3 4 4

12 23 JuL 133,60 38.20 S58.40 Q.00 0,00 x.20 170,20

4 4 2 Q 0 2 o

13 30 JuL. 7.40 24.80 65. 20 117.60 71.60 31.80 27.40

) 2 S 4 S 7 3. 7

14 &4 ALG 37.80 14,00 9. 40 127.00 133, 00 87.20 16.60

4 4 4 6 2 2

15° 13 AUG 7.20 153. 60 27.80 92.20 19, 20 S56. 460 17.40

1 =1 oS 4 ! 3 a4

16 20 AUG 88. 60 0,00 S52.80 44,60 122.58 30,20 80. 40

. 4 < 2 3 4 4 &

17 27 AUG 71.8B0 117.80C 44,80 Q.00 109,20 &6.80 4%5.,00

2 S 4 . < S 2 4

18 3 SEP Z251.00 93.20 14,40 G. 60 20,00 Q. Q0 0.00

7 7 = i 3 Q Q

19 10 BEF 47.20 2.60 Q.00 Q.00 4,20 62.60 B 00

S 1 Q O 1 4 1

20 17 SEP .40 47.Q0 Q0,00 4% .60 12.80 37.40Q &3, 00

1 2 0 Z 2 4 2

21 24 SEF 4,20 0,00 Q.00 446.80 47,40 112.80 20, 00

1 Q o 4 2 6 =

22 1 QCT 0,00 12.40 ©.00 48, 60 1.60 47 .60 10,40

(] 2 ] 2 1 3 2

23 8 OCT Q,00 114,20 41,80 0,00 Q.00 8. 00 G, Q0

< 2 = Q ¢ | 2 (%)

24 15 0OCY 0,00 0,00 G, 00 .00 0,00 Q.00 G, 00

0 O a o Q Q 4]

25 22 oCT 0, Q0 Q.00 21.40 Q.00 Q.00 Qo0 Q.00

(] O i O G Q O

(Continued)



Table 5,05: (Continued) . 205

WEEKLY TOTAL RAINFALL & NO OF RAINY DAYS & VARIATION
FOR CENTRE:8.MALEGAON-AKOLA
1ST LINE RAINFALL (IN MM) 2ND LINME NO OF RAINY DAYS

v e e e B — W W S g g Sral T Sy — i ——— —— Ml 0 S o S Yo 4 WA e et S S S S S . S S T S S - e M SO 84

, 26 29 OCT Q. 0Q Q. Q¢ Q.00 0,00 G, 00 5.60 Q.00
; Q Q Q Q Q rid G
- 27 S NQV Q.00 G, 00 G, Q0 G, 00 0, 00 11.80 0, 00
Q Q Q Q < 1 O

T 28 12 NOV 16.40 Q.00 .00 Q.00 G, 00 Q.40 14.80
1 Q 1 O ¢ 1 1

- 2% 19 NOV 0. 00 0, Q0 1.460 ¢, 40 0,00 Q. Q0 0,00
Q Q 1 1 Q O 0

30 26 NOV 23.40 77.80Q 0, 00 Q.00 Q, 00 0. 00 Q.00
1 2 O Q Q O O

+ 31 ¥ DEC Q.00 12.80 S, 220 17.0Q Q.00 0.00 Q, 00
Q 2 2 2 @ Q Q

- 32 10 DEC G. Q0 Q.00 4,80 G, 00 Q.00 Q.00 Q.00
_ o] Q 1 Q QO e} Q
F4 24 DEC Q.00 Q. Q0 0,00 Q, OO0 Q.00 21.80 Q.00
Q G Q Q G ] (8]

IS5 31 DEC 0,00 0. 00 Q.00 Q. QQ Q, 00 Q.00 Q.00
O O G Q O ¢ O

36 7 3AN Q.00 .00 Q.00 Q.80 Q.00 0.00 Q, 00
O o) Q 1 O O G

I7 14 JAN Q. Q0 10.60C .00 <, Q0 1.00 21.40 0,00
) 1 0 Q 1 = Q

3B 21 JAN Q.00 Q.00 8.00 0.0¢ 22.0Q 0, Q0 QL a0
o] 0 2 4] 1 Q o]

39 28 JAN Q.00 6. 00 %5.40 Q.00 G, 00 G0 12.00
. o) 1 2 (&) (4] O 1
40 4 FEE GO0 10,00 0.00 Q.00 Q.00 56.00 G, Q0
O 1 Q 4] r x O

41 {1 FEB Q.00 $.20 4,60 0.00 0,00 Q. Q0 Q0,00
Q 2 H Q 0Q o O

42 18 FEE Q.00 Q.00 11.00 Q.00 Q.00 Q.00 Q.00
Q s 1 0O 0 Q Q

43 25 FEEB Q.00 6.80 Q.00 Q.00 O, 00 Q.00 Q.00
Q 2 o) 0 ¢ Q O

44 4 MAR 4,20 G, 00 6. 00 Q.00 Q.00 Q, Q0 Q.00
2 8] 1 : Q Q e} 5]

4% 11 MAR Q.00 10,20 Q.00 Q.00 0,QCQ Q, 00 Q.00
0 2 O Q O (¢ ')

44 18 MAR Q, 00 12.80 Q, 00 Q.00 10,20 Q.00 €. 00
G 1 o (4] 1 ] s}

47 25 MAR G, Q0 0. 00 Q.00 Q.00 Ci, 00 G,20 Q. A0
Q o) 0 Q 0 1 O

49 8 AFR 0. Q0 3.20 Q.00 QL. 00 0,00 O, 00 G, Q0
O i ] a - ] QO Q

SQ 15 AFPE Q.00 2.20 a, 00 . 80 Q, G0 &, 00 0,00
< - 1 O 1 O o] Q

S2 29 AFR Q.00 48. 20 0. Q0 Q.00 0,00 Q.00 Q.00
o] 2 4] O O (u] O

P S i e e Y W — it o A A L S P P A — P O S s o A Y S S Y S Y — s S S PO S T W S P S S AR SN S bt A ey s G P T L B

OMLY FOR THE WEEKS REPORTIMNG RAINFALL
WEEK ENDINMG DATES ADJUSTED FOR LEAF YEAR



Table 5,C6: 206

WEEKLY TOTAL RAINFALL & MO OF RAINY DAYS & VARIATION
FOR CENTRE:8.MALEGAON-AKJOLA
18T LINE RAINFALL (IN MM} 2ZND LINE NO OF RAINY DAYS

—— A AN A . A e S e e st e S A D AL S PP Y S A G gt My SN e e A IS SR U B U S ek Ak G S WGP o el A M L A oBt b B i el S Al G A4S i M M A P G e Gl N1 O S P e ey B

WEEK ENDING

83~ 84 84~ A5 YBAR §.D. C.V. M.D.
RAINFALL 1506, 20 519,40
DAYS 78 <T-1]

1 7 MAY ) Q.00 0.00: Q.00 0,00 G.00 0,00

0 Q: Q.00 Q. QU Q. QQ 0., Q0

2 14 MAY 0.00 Q.00 Q.00 0,00 Q.00 0,00

Q O Q.00 Q.00 0.Q0 G, Q0

3 21 MAY Q.00 Q,00: Q.00 Q.00 Q.00 0,00

Q Qz Q,00 Q.00 Q. Q0 G, 00

4 28 MAY Q.00 Q.Q0: 0,00 0,00 G, 00 0,00

Q Qs Q.00 <, 00 C, 00 Q.00

5 4 JUN Q.00 Q.00 0,00 0,00 &L 00 <, 00

] Q3 C.00 Q.00 Q.00 &, 00

&5 11 JUN 0. 00 11,20 8.74 10,92 124.88 8,75

Q s 1.56 1.42 @1.47 1.28

7 18 JUN 2.00 102.80: 37.82 38,16 100,89 33,36

i bz 2.11 1.46 78.77 1.28

8 25 JUN 32.20 0.40: 63,02 44,44 70,55 I8.54

1 1: X.467 2.16 o58.92 1.9%

9 2 3JuL b&.00 12.80: 43.62 X4,45 78.97 X0, 02

& 23 Z.67 2.31 &2.98 2,07

10 9 JUuL 15.20 22,40 64.76 49,82 76.94 8,92
1 23 3.467 1.89 51.43 1.70

11 16 JUL 120.60 30,003 61l.3X% 38.467 &535.04 no.bb
S 21 4.114 1.59 X8.79 1.26

12 23 JuL 30,00 10.80: 49,38 “8.47 118,42 47,57
4 23 2.67 1.70 83,7454 1.48

13 X0 Juu 95.20 G.20: 56,24 37,74 &7.14 34.04
(Y 13 4.44 2.01 45,14 1.73

14 &6 AUG 28. 00 84.20: 72.58 41,74 U7.51 x7.00
& 3 4,00 1.41% 5. 36 1.11

1S 13 AUG I93X.80 0. 60: 80,93 118,84 144,86 85.67
7 23 .76 1.69 44 6% 1.36

16 20 AUG 83%.00 16. 602 57.86 w88 &%.74 31.80
. S 3 Z.44 1.44 47.6% 1.28

17 27 AUG 7.80 b6.403 45,73 42,81 93.61 36.1%
2 2: 2.89 1.5%9 5. 20 1.4%

18 3 SEF 87.4¢ R.201 T2.20 78.47 150,33 6i.11
o 4 .33 Z2.54 76,16 2.1%

12 10 SEP 18.80 2.60: 15,73 21.9¢ 139,19 18.09
4 1: 1.89 1.79 94,689 1.,6%

20 17 SEFP 995.20 10.80: 35.13% 30,32 86.29 23,990
=] 2: 2.44 1.42 £8.21 1.1&6

21 24 SEF 97.40 17,401 8. 44 22,83 102,83 3X%.47
9 1 2.44 2.06 g4.31 1.8%

22 1 0OCT 115,00 27.80: 29.27 B5.25 120,43 27.42
9 33 2.00 1.49 74,54 1.1

23 8 OCT 58.40 7.40: 29,93 27.19 145,467 U0, 62
] 2: 1.56 1.64 105,484 1.38

24 18 OCT €. Q0 9.00; GO0 Q, 00 .00 Q, Q0
Q T Q.00 0,00 Q.00 Q.00

25 22 0oCT Q, 00 0,80: L6000 0,00 0, Q0 QL Q00

4] 1: Q.00 Q.00 Q.00 Q.00



Table 5.D1: 207

"WEEKLY TOTAL RAINFALL & NO OF RAINY DAYS & VARIATION
FOR CENTRE: 4, TALODE-JALGAON"

18T LINE RAINFALL (IN MM) 2ND LINE NG QF RAINY DAYS

. WEEK ENDING
: 78- 79 79- 80 B80- 81 81- 82 §2- 8% g%~ B4 84- 89

——— ik T S S ———— A T g ——— i} 4o — A, — —— ——

RAINFALL 4465. 60 L£&T.. 90 &567.0Q I64. Q0 385. 20 I75.00 &75,. Q0
DAYS 43 44 43 40 35 23 34:
1 7 MAaY Q.00 O, 00 Q.00 Q.00 0,00 Q.00 0.Q0:
O (U Q Q 4] ¢] Qs

2 14 mMay Q.00 Q.00 Q.00 10,00 Q.00 £, 00 G, 00:
Q G (¢] 2 Q Q C:

3 21 MAY Q.00 O, 00 Q. Q0 Q. QG0 G, 00 0,00 Q.00:
C Q Q 0 Q Q Q:

4 28 May Q.00 0. 00 .00 Q.00 0.00 Q.00 0.00:
0 Q O Q O 4] O3

5 4 JUN 7.00 Q.00 16.00 0,00 O, QQ G, 00 0.00:
1 Q 1 0 Q O (4}

6 11 JUN 2.40 8.50 62.40 Q, 00 ¢ .00 .00 Q,00:
1 i S e Q° Q G

7 18 JuN 51.80 3. 00 19.4¢ Q.00 28.00 14,00 7.00:
4 1 3 Q 1 2 i:

8 25 JUN 192.20 48. 00 6. 20 Q.00 143. Q0 4, 60 Q.00
2 e 1 O 5 2 Q:

9 2 JUuL 4,00 34.00 2.00 23.00 0,00 6.40 23,6013
1 i 1 3 (8] i 2

10 9 Jut. S4.20 34.00 5. 00 36,00 6.00 0. Q0 91.00:
5 4 1 4 1. CI . -2

11 16 JUL 29.00 42.00 Q,00 7 .60 X2.20 220,00 57.00;:
4 1 Q 3 5 7 43

12 23 JuL 23,00 1.480 0. 00 15.80 1,00 S1.00 14.00:
1 1 4] 3 1 3 1:

13 30 JuL - 0.00 104.00 2.00 11.60 6.80 16.00 Q. 00s
(s} S 1 2 2 2 [}

14 &6 AUG 2.40 58,00 28,00 39,00 Q.00 12,20 51.00:
1 6 9 2 Q 3 1s
15 13 AUG Q.00 &9 .00 10,00 40,00 1.20 50.80 36,003 -
4] 2 4 > 2 I 4:

16 20 AUG 13,00 Q.00 278.00 29,00 9.60 0,00 26,40
2 Q & 3 3 Q k4]

17 27 AUG 50,00 2.00 16.60 0,00 4,40 Q, 00 Q.00:
2 1 3 ., Q 2 o] 1z

18 X SEF &6, 00 4%, 00 44,00 4, G0 54,00 ¢, 00 0, 003
4 3 2 1 3 Q Qs

12 10 SEP 46,00 0.00 &1.00 17.00 31,00 .00 10, 00;
3 O 2 2 2 0 s

20 17 SEFP 0. 00 67 .00 20.60 8. 00 12,00 Q.00 127, ™
Q 4 1 S 2 0 2

21 24 SEP Q.00 74 .60 18.80 2. N 22.00 0,00 20,003
8} & 2 3 2 Q )

22 1 OCT 4, N 21.40 Q.00 18.00 5.00 Q.00 23.003
1 e Q 2 1 Q 43

23 8 0OCT 17,20 Q.00 0.00 5.00 Q. QG 0,00 111,00
i 1 Q Q i Q Q 2

24 15 QCT Q.00 10,00 Q. Q0 e Qi ¢, 00 0, 00 67.00:
Q 1 Q Q Q o 22

25 22 DT 0, Q0 42,00 Q.00 Q.00 0., Q0 0,00 Q. Q0
O 1 4] Q Q O Q3

(Continued)



Table 5.D1: (Continued) 208

WEEKLY TOTAL RAINFALL & NGO OF RAINY DAYS & VARIﬁTION
FOR CENTRE: 4, TALQDE~-JALGAON
1ST LINE RQINFALL (IN MM) ZND LIME NO OF RAINY DAYS

LIEEK ENDING

e ks S T e i s i i S W S M A e S W S T T T S o T S W St Y S S A it e S e SR S i e S M M S — ——

78— 79 79— B8O 80— 81 g81- &2 82- 83 83— B84 84- 85

s . —— s — T T . S T — ———— . S T —— T S il S = b S ——t—

27 S NOV Q. Q) Q. 0Q . 00 4,00 3.Q0 Q.00 Q. GO
! Q o 0 1 b Q Q:
28 12 NOV 15,00 O, 00 Q, Q0 Q. QQ 26.0Q Q.00 Q.00
2 8] Q G 2 O L
IO 26 NOV 1.G0 Q.00 0. 00 Q.00 0,00 G, 00 O, 00y
1 o] < G Q O Qs
I1 3 DEC 19.00 G. Q0 CG.Q0 Q.00 ¢, 00 Q. 00 Q.00
2 o] 0 Q 0 O 0:
34 24 DEC Q.00 Q.00 12.00 Q.00 Q0,00 Q.00 0.00s8
. Q O 1. Q 4] Q o H
35 31 DEC Q.00 - Q.Q0 24,00 Q.00 Q.00 Q. Q¢ 0.Q0%
0 Q 2 Q O ¢ ¢}
36 7 JAN 2.6Q0 Q.00 0,00 .00 0. 00 Q. O Q,.00;
1 0 o] (u] o) (u] Q:
38 21 JAN 5.40 Q.00 15.00 Q. Q0 Q.QQ - G, 00 C.0C0s
1 Q 1 Q O G O:
39 28 JAN 24.20 Q. Q0 Q.00 Q.0G Q, QG Q.00 Q,Q0:
3 0 O O QO Q Q:
44 4 HMAR 8.40 Q.00 0,00 Q, Q0 Q. Q0 Q. 00¢ Q, Q03
1 o] Q Q Q Q Q3
47 25 MAR Q.00 Q.00 146.00 0,00 0. 00 Q. Q¢ 00
¢] Q 1 Q QO Q O3

———— —————— ———— T Y . —— . . S g ol un Yo W PR W W T S —— T — T - T — T — S ————— " " — " P —

ONL.LY FOR THE WEEKS REFORTING RAINFALL
WEEK ENDING DATES ADJUSTED FOR LEAF YEAR



Table 5.D2: 209

WEEKLY TOTAL RAINFALL & NQ OF RAINY DAYS & VARIATION
FOR CENTRE:4.TALODE-=JALGAON )
18T LINE RAINFALL (IN MM) 2ND LINE NO OF RAINY DAYS

— L Sy o S S —— v > Sall D P Sy P W S S et S S

XBAR S.D. C.v. M.D.

1 7 MAy Q. Q0 Q.00 <. Q0 Q. Q0

Q. Q0 <, Q0 Q.00 0.00

2 14 MAY Q, Q0 Q.00 Q.00 Q.00

: 0.00 Q.00 Q.00 0,00

3 21 MAY <L, QG QL QO ¢ Q0 Q.00

Q.00 Q, 00 Q. Q0 - 0,00

4 28 MAY Q.00 Q,00 Q.00 Q.00

¢.00 Q, 00 Q.00 0.00

S 4 JUN Q00" 0,00 Q.00 - 0.00

0. 00 0., 00 0,00 0,00

& 11 JUN Q. Q0 Q.00 ¢ 00 0,00

0, Q0 Q.00 Q.00 0,00

7 18 JUN 17.60 16. 60 94,33 13.26

1.71 1,29 74.54 1.10

8 25 JUN 31.57 48.11 152.39 I6.53

1.86 1.64 83.38 1.31

9 2 JuL 13.29 12.35 92.94 11.64

1.29 ©.88 &£8.49 G,69

10 9 JuL 32.31 J0. 29 9%, 73 24.56
2.8&6 1.96 68.56 l1.88

11 16 JuL 95.40 69.55 125.55 47 .49
3.29 . 2.19 66.51 1.76

12 Z3 JuL 15.446 16.76 108.42 12.56
1.43 1.05 73.48 0.90

13 20 Jul 20.06 x4, 72 173,13 23.98
1.71 1.58 g2.04 1.189

14 & AUG 28.46 21.83% 76.18 20,39
) 2.97 2.06 80,12 1.80

1% 13 AUG 29.57 24.955 83.01 2Z2.19
Z2.97 1.29 S50, 31 1.04

16 20 AUG £2.27 93.06 177 .99 64,49
2.43 1.92 78.92 1.51

17 27 AUG 11.71% 16.56 141.36 12.33
1.29 1.03 80.12 Q0,90

18 3 SEF 30,43 26.10 85.77 24,94
' 1.86 1.46 78.45 1.31
19 10 SEF 23.57 - 21.70 92.08 19.22
1.43 1,05 73.48 - ¢.94

20 17 SEP 40,66 43,046 105,91 37.1%
2.00 1.77 88. 64 1,43

21 24 SEF 24.91% 2%.84 95.869 18.22
2,00 1.93 96.36 1.43

22 1 OCT .87 9.G7 91.75S B8.50
1.57 1.40 89.07 1,22

23 8 0OCT 0,00 QL. Q0 Q.0 0.00
0,00 0.Q0 Q, 00 O, 00

24 1S 0OCT <. 00 GO0 OL.00 Q.00
<. 00 Q.00 0. 00 Q, Q0

25 22 0OCT C. 00 Q. 0Q 0.Q0 G, 00

Q.00 0. 00 0. 00 Q, Q0



—— v Y S Do —-

21

Q.00
Q
Q.00
Q

0, 00
Q
Q.00
Q
G.00
4]
G,00
O
67.00
2
0,00
G

20 00
1
23,00
S

Q. 00
Q
&.00
1

©., 00
Q
0.00
]
J0.00
1
0,00
Q

26, Q0
1
33,00
X
17.00
i
6.00
1
3.00
1
0,00
Q
0.00
Q
Q.00
Q

Table 5.D3: 210
WEEKLY TOTAL RAINFALL & NO OF RAINY DAYS & VARIATION
FOR CENTRE:S.MANYAD DAM-JALGAON
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
RAINFALL 448.40 265.0Q 210,860 679.80 195,00 259.20
DAYS 33 23 13 40 ' B - 28
1 7 MAY 0. 00 Q.00 0. Q0 0.00 0.00 Q.00
o O Q O e} Q
2 14 MAY Q.00 Q.00 Q.00 0. 00 0.00 S0, 00
O Q G Q Q Q
3 21 MAY Q.00 Q.00 0, Q0 0.00 0.00 0. 00
0 Q < 0 o) O
4 28 MAY 0.00 Q. 00 0. 00 0. 00 €. 00 Q.00
QO QO O O Q O
S 4 JUN 0.00 0.00 0,00 Q.00 0. 00 0,00
Q Q < O O o
&6 11 JUN 127.00 4,00 Q.00 18.00 39.00 0,00
3 1 o = 1 (¢}
7 18 JUN 0.00 29.00 0. Q0 Q.00 26. 00 Q.00
Q i 'd (4] 2 o
8 25 JUN 28.00 98. 00 6. 00 38.00 0. 00 Q. 00
1 ‘& 1 2 Q (e}
9 2 JuL 24.50 19.00 0.00 0.00 0. 00 0.00
2 2 (&) G O 0
10 9 JuUL 18.20 0.00 28. 00 15,00 Q.00 20.00
- X Q 2 2 o X
11 16 JUL 6.40 0. 00 17.00 37.00 Q.00 Q.00
. 3 0o 1 1 (o} Q
12 23 JuL 17.20 42.00 0. 00 Q.00 Q.00 0,00
. 2 4 0 o 0 o
13 30 JuL 8.00 40.00 23,60 55.00 0,00 X.00
: 1 3 2 3 o 1
14 6 AUG 55.20 0,00 Q.00 46.00 0. 00 48.50
6 O (¢] s Q 3
15 13 AUG 0.00 14,00 ?.00 b6.00 0.00 28.00
. 0 2 1 3 .0 2
16 20 AUG 0.00 0., 0¢ 11.00 0. 00 42,00 25.00
¢} Q 1 < 1 2
17 27 AUG 34.00 0. 00 0. 00 0.00 SB.00 &.00
' 2 d) a 0 z2 1
18 3 SEP 78.80 0.00 25.00 26.00 Q.00 1.70
S Q 1 3 o 2
19 10 SEP 0. 00 0.00 26.00 0. 00 ¢.00 14.00
O Q 1 ¢ ) 2
20 17 SEF 15.00 - 19.00 0.00 172.80 Q. 00 62.00
2 2 O S \] 4
21 24 SEP 36,10 0. 00 0. 00 49.Q0 30.00 15. 00
' 3 O Q X 2 4
22 1 NCT .00 Q, 00 0,00 &5, 00 Q.00 14.00
‘ Q O Q 2 (3] i
23 8 OCT 0.00 .00 30,00 .00 0.00 5.00
O Q 1 <N 0 1
. 24 15 OCT 0. 00 0. 00 0. 00 16.00 .00 0. 00
' Q ¢} Q 1 Q o
2% 22 OCT 0,00 (Vs le) 0,00 0.00 0. 00 0.00
Q Q : Q G Q 0

(Continued)



Table 5.D3: (Continued) 211

WEEKLY TOTAL RAINFALL & NO OF RAINY DAYS & VARIATION
FOR CENTRE:S.MANYAD DAM-JALGACN -
15T LINE RAINFALL C(IN MM) 20D LINE NO OF RAINY DAYS

—r—— i vl P . S ——— S T e St S S S — g — Sk o P " —————

S St s w4 A oyl e g g e v —

76- 77 77- 78 768~ 79 79~ 8Q 80~ 81 g81- 82 82- 8%

—— e v v it e b vl ek W e T

W iy S i P e e el e ek e M PP Sl i Sl Mk S N S g Mn AN SAF S M L S —

26 29 0OCY ' Q. Q0 Q.00 0, Q0 40,00 .

« GQ Q.00 J.00

Q () 0 1 (v} . Q 1

27 S NOV €. 00 Q.00 Q,00 .00 Q, 00 17.0¢ 3.00

Q Q o Q O 2 1

28 12 NOV Q.00 Q.00 Q.00 Q.0 0.0Q [ o1 5.00

Q" 0 (o} G o] O 2

2% 19 NOV Q. Q0Q Q.00 0.00 6. 00 Q.00 Q. Q0 Q. Q0

O o] Q ‘ 1 0 Q )

30 2& NOV G.00 . 0. 00 0. GO &6.0Q0Q .00 0. 0¢ .00

Q o] ] 2 Q G o]

31 I DEC G.QQ 0,00 Q.00 24 .00 0.00 €, QG .00

] Q 4] 3 O 0 0

39 Z8 JAN Q.00 Q.00 20, GO Q. Q0 0. Q0 Q.00 Q.00
0 O 1 Q 4] Q o

47 2% MAR Q.00 Q.QQ0 15,00 Q.00 Q. Q0. G, Q0 0. QQ

O Q 1 G Q Q Q

—— ——— ———— ot -

ONLY FOR THE WEEKS EEPDRTING RAINFALL
WEEK ENDING DATES ADJUSTED FOR LEAF YEAR




Table 5.D4: 212

WEEKLY TOTAL RAINFALL & ND OF RAINY DAYS & VARIATIUN
FOR CENTRE:S.MANYAD DAM-JALGAON

15T LINE RAINFALL (IN MM) 2ND LINE NG OF RAINY DAYS

WEEK ENMDING

e S T S s Sl el ok el D e S s S G W D W G M o S Gnls S S ke v i e S B et

gXx- 84 84- 85 XRAR S.D. C.V. M.D.
RAINFALL eQa7.00 44Q,00:
DAYS 43 233
1 7 MAY Q.00 Q. 00: Q, Q0 .00 O, 00 0.00
: ¢ O3 G 00 o, 00 O, Q0 O,00
2 14 MAY Q.00 0,.00:; Q00 .00 - 0.00 Q.00
. Q Qs 0.0 0,00 0.00 0.Q0
X 21 mMAavY 0.00 Q, Q0 Q.00 0.Q0 0. 00 0. 00
o O3 Q. 0O Q.00 Q.00 0,00
4 2B MAY 0. 00 .00 0.00 0.00 0.00 0.00
Q Q: Q.00 0.00 ¢, 00 0.00
S 4 JUN 0.00 0.00: €. 00 .00 ¢, 00 .00
o e a, 00 Q. OQ 0,00 Q.00
& 11 JUN 0.00 24,00 23.56 38.83 164.86 26,52
Q 24 1,114 1.20 107.70 1.04
7 18 JUN 14,00 0.00s a. 00 G, Q0 0,00 0. 00
b { Q:z 0. Q0 0. 0Q Q.00 G. 00
8 25 JUN 0.00- 0.00;: 26.3% 33,53 127.31 27.93
Q Q: 1.33 1.83 136.9% 1.33
® 2 JuL 0.00 85.70: 0.00 0,00 0.00 G. 00
Q 2: Q, Q0 Q. aQ Q.00 Q.00
10 9 JuL 0.00 48.40; 14,62 15.50 106.01 12.55
o I3 1.56 1.26 80.81 1.186
11 16 JUL 252.00 32.40; 4G,.,87 75.83 185.35 44,92
7 3'-' 2!22 2--“;} 1(' 2-02
12 23 JuL 446.Q0 19.00: ., Q0 0,00 0.00 Q.00
, 4 23 Q. Q0 Q.00 Q.00 QL Q0
13 30 JuL CG. 00 Q.00 18,07 19,00 126.09 16.31
: ¢ Qs 1,22 1.13 Q2.714 Q.96
14 & AUG 3. 00 Q,00: Q.Q0 .00 0,00 G, 00
1 QO 0, QQ CL 00 Q.00 Q. CCt
15 13 AUG 36.00 13.50: 18. 50 20.59 111.29 16.56
oo B R T 1.37 1.15 86.60 1.04
16 20 AUG 63,00 14,00: 20.%6 2¢.47 99,80 17.28
4 1: 1.11 1.20 107.7Q .84
17 27 ALG G, 00 0,002 0. 00 Q.00 0.Q0 0,00
- © O3 0,00 - ¢.00 0. Q0 Q.00
18 3 SEF 44.Q0 0,00 22.3%9 24.98 111.53 19,52
3 O 1.67 1.63 97.98 1.4%
19 10 SEP 21.00 16,003 C12.22 12.08 98.84 10,86
3 ) I} 1.11 1.20 167.70 1,08
20 17 SEP 109,00 52.00: 49 .64 ©4.75 110.29 43,83
=] 1: 2.22 1.87 84.26 1.6%
21 24 SEF 77 .00 14,00 25.23 24,17 9%.80 20.26
I i: 1.89 1.%7 72.52 1.23
22 1 OCT 58.00 I4,00: 19.33 24.91 128.86 22.00
4 2: -1e11 i.29 115.76 1.04
23 B OCT 32.00 74.00: €.00 0,00 0.00 ¢, Q0
- > 23 Q. QQ Q.00 Q. QG Q.00
24 15 OCT 52.00 13,003 Q.00 G, 00 0,00 Q.00
2 23 Q. Q0 G, Q0 000 Q, 00
25 22 OCT 0,00 Q.00 - GL00 Q.00 G. 00 Q.00
G Qs Q.00 C0LQ0 Q.00 0,00



Table 5,%1:

WEEKLY TOTAL RAINFALL & NO OF RAINY DAYS & VARIATION 213
FOR CENTRE:Z.NAZARE-FUNE '
1ST LINE RAINFALL ¢IN MM) 2ND LIME NO OF RAINY DAYS

T s i v— S R M VIR YU NN SN S WL SN SN . G WL S N S . . R P S S S Sl vl S e e w— v el —— g gl — e — S i e iy S SN S S S G GG R S S w— e T S M du g

WEEK EMDING

76— 77 77~ 78 78— 79 79~ 80 g0~ 81 Bl1- B2 82— 83

— e ——— —— o M Sk i ke e Al bl el M Tl e o At S

—— v — —— A W S M A A L e A e Y S S T T Sy Sy R T S et I

RAINFALL 594,50 455. Q0 I25.Q00 754,00 S78.00 &37.00 415,00
DAYS ' 39 47 25 S4 42 8 o R2
1 7 MAY Q. Q0 0.G0O 0,00 Q. Q0 IB. 00 G, 00 7.00
Q 0 ] C i G 1

2 14 MAY Q.00 QL 00 Q. Q0 G, QO 0, QG Q.00 GO0
< (] G Q Q (4] G

I 21 MAY 0,00 Q.00 Q. Q0 Q. Q0 0, Q0 Q, Q0 47.00
Q 0 Q ] Q- ) pd

4 2B MAY 0. 00 .00 61,00 0.00 Q.00 0. G0 7.00
Q 1 4 0 Q Q 1

S 4 JUN 0,00 Q.00 1%, Q0 0,00 19,Q0 G, 00 28, a0
Q Q 1 Q 1 Q 1

6 11 JUN 193.00 8.00 0.Q0 15. 00 117.00 24,00 6. 00
2 1 Q 1 4 1 1

7 18 JUN O, 00 - S6.00 18,00 10,00 25.00 S9.00 0,00
O 3 4 1 X 2 Q

8 25 JUN 14,00 48, Q0 21,.Q0 €, Q0 14,00 256,00 4,00
1 2 4 Q 2 1 1

9 2 JUuL 50,00 42.00 300 29.00 27.00 G, Q0 Q.00
2 é } 2 2 Q Q

10 9 JuL 0,00 25.00 5.00 Q.00 45,00 65,00 4,00
o} = 1 0 7 3 1

11 16 JuL F6.20 &, 00 %, 00 Q, Q0 1.00 13.00 0. Q0
4 2 2 0 1 1 Q

12 23 JuL 24.30 20,00 2,00 Q.00 4, Q0 Q, 00 20.00
7 1 1 Q pd Q 1

13 30 JuL 20.Q0 24,00 ], 00 83. Q0 1.Q0 0,00 2.00
. 2 4 2 S 1 a i

14 6 AUG 99,00 10.00 7.Q0 26.00 52,00 23.00 3.00
6 4 X I 2 2 i

15 13 AUG Q.00 32,00 8,00 23.00 11.00 5.00 12,00
Q 1 2 7 3 4 4

16 20 AUG 0. 00 Q.00 Q, 00 2.00 15.00 0,00 13.0Q
G O Q 2 1 < 3

17 27 AUG 0,00 2.00 158,00 G.Q0 114,00 Q.00 8,00
- o] 1 2 Q 2 . 0 1
18 3 SEF 15.Q0 22.00 Q. 00 . 68,00 7.00 0,00 Q, 00
= 3 L] = 2 < (]

19 10 SEP .00 0,00 Q.00 11.00 0.0Q 105,00 G, QO
2 Q Q 2 Q S Q

20 17 SEF Q.00 0.00 ¢, 00 118. 00 Q.00 80.0G 0,00
o] G Q & ’ Q 3 ¢

21 24 SEF &5, 00 5. 00 56,00 1546.Q0 38,00 122.00 71.00
3 1 2 & s 4 4

22 1 0OCTY 6,00 23%. Q0 25.00 4. 00 31.00 Q.00 111.00
' 1 1 2 k4 3 Q 4
23 8 OCT 10,00 40,00 <. QO Q.00 19,00 Q0,00 0,00
1 S QO Q 1 O 0

24 12 0OCT 0,00 15,00 Q.00 0.00 G, Q0 Q.00 Q.00
4] | a Q 0 ) O Q

25 22 OCcT Q, 00 9,00 17.00Q 15.00 Q.00 0,00 45,00

< < 2 _ b Q Q i



Table 5.%2: 214,

WEEKLY TOTAL RAINFALL % NO OF RAINY DAYS & VARIATION
FOR CENTRE: 2.NAZARE-PUNE
1ST FIG RAINFALL (IN MM) 2ND FIG NO OF RAINY DAYS

—__—--—-ﬁﬂ_—--————--‘-——-———-— S G T T e S i b el e S S S ) LS et e M S S G i S P S St e i e ey M el LA S S G St U St e S S et S

WEEK ENDING

83— 84 84- 85 8% 8é& YEAR S.D. C.V. M.,D.
RAI NFALL 522.00 489 .0Q 277.Q0:
DAYS 43 40 28:
1 7 MAY 0,00 Q,00 0.00: Q, Q0 0.00 0.00 O, 00
Q Q H G, 00 Q, 00 Q.00 a, 00
2 14 MAY 0,00 Q.00 QL. 003 0,00 Q.00 0,00 G.00
O 4] : Q.00 Q.00 0.QQ Q.00
I 21 mMay 0.00 0.00 4,003 Q.00 0,00 0,00 0. 00
Q. Q H G. 00 0,00 Q, Q0 Q.00
4 28 MAY Q.00 0. 00 0,Q0: 0. 00 €, 00 Q, 00 O, 00
G Q Q:z 0, Q0 Q. Q0 Q.00 . Q0
S 4 JUN 8. 00 13.00 0,00s 8, 30 2.56 113.1%9 8.36
b3 1 Q: 0,50 .50 10Q,00. Q.50
6 §1 JUN G.00 25.00 26,00: 41,40 60, 00 144,93 45,44
Q 3 2: 1.60 1.28 80.04 1.12
7 18 JuN 39,00 $7.00 12.00; 27 .60 22.28 80.71 20,12
3 4 H 2.10 1.45 &48.84 1.30
8 25 JUN .00 G.00 16.00: 15. 20 13.62 89.62 10.04
S Q : 1.8Q 1.54 85.35 1.20
2 2 JuL Z.00 17.00 &.,00: 17.70 17.45 98.57 15,44
2 2 H 1.80 1.460 &8.89 1.04
10 9 JuL G, 00 27.9Q0 2,003 17.30 21.58 124.73 18,56
8] 2 : 1.80 2.04 113,31 1.56
11 16 JuL 18.00 30.00 17.00;s 12.42 12.23 28.48 10.42
2 2 1: 1.50Q 1,12 74.54 .90
12 23 JuL 7.00 11.00Q 5.00: 14,33 15.97 111.48 12,40
.2 2 4: 2.10 Z2.Q2 F6.3C 1.54
13 30 JuL 4.00 3.00 0.0012 14,10 24,34 172.60 16.94
‘ - 1 1 Oz 1.70 1.55 91.3% 1.24
14 & AUG .00 2.00 29.00: 25,60 28.61% 111.75 2,72
2 | 4 2.80 1.47 $2.49 1.20
15 13 AUG 44, oo 2.00 8.00: 15,20 12.95 85.21° 10.68
> 2: T2.60 1.85 71.3%4 1.490
16 20 AUG JJ-OO 1.00 Q,00; 8. 40 15.82 188, 32 11.146
4 1 Qs 1.14Q 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 Q: 0.80 <75 23.54 G.64
18 3 SEP 3.00 0.00 6,00 12,10 19.91 164,52 13.74
i 0 1s 1.30 1.27 97.60 1.16
19 10 SEFP 0. 00 €. 00 0.00:2 Q.00 0.00 0.00 0. 00
(¢] (] Oz 0,00 Q.00 G, 00 G. Q0
20 17 SEP 73,00 33.00 Q.00 G, 00 0. 00 0,00 0. 00
4 2 0z .00 Q.00 Q.00 .00
21 24 SEF 92.00 48,00 0,Q00: &6, 00 446,951 70,48 36,80
8 2 Oz 2.9 1.64 LoLSe 1.32
22 1 OCT 62,00 66.00 13,003 59,10 I2 Be B2.75 27,32
‘ 3 3 Xz Z2.3Q 1.19 S51.63 i.04
23 8 OCT 2.00 57,00 76.00: 20,40 26,32 129,03 22,36
1 3 43 1.50 1.79 116,43 1.50
24 ™ 0CT 0,00 12,00 0,00: Q.00 O, 00 Q, 00 O, 00
e} 2 Qs Q.00 Q.00 Q.00 Q.00
2% 22 0OCTY 0, 00 14,00 Q. QO 12.10 14,73 121.77 12,10

1 ’ 1 e} ) Q.70 .78 111.58 Q.70



Table 5.E3: 215

WEEKLY TOTAL RAINFALL & NO OF RAINY DAYS & VARIATION
FOR CENTRE:2.NAZARE~FUNE _
18T LINE RAINFALL (IN MM) 2ND LIME NO OF RAINY DAYS

e g L L — e ———— " — T i S —— - t— ——— ——— o — e o

W i e A D T - S T M T S St el AP R YU R WA M WA e Sk A S LY et Gt g S S A U G AL S S S S e 4y o ok S R S G e N S A e €l Al S

. 26 29 OCT Q.00 Q. Q0 Q.00 Q.00 O, QQ 59,00 G, 00
: 0 Q Q Q o] 2 G
: 27 S NOV Q.00 8.4a0 G. 00 Q.00 0.00 Z8.00Q O, 00
: o] 1 (4] Q (8] 1 Q
28 12 NOV 28.00 Q,Qa 37,00 48.00 Q.00 11.00 25.0Q0

! 2 Q 1 1 (¢ 1 3
C 29 19 NOV Q.00 6. 00 0.0Q 60,00 Q.00 Q. 00 0,00
0 1 Q S 0 0 0

30 26 NOV 25.00 2.00Q Q. Q0 &G0 O, 00 Q.00 Q. Q0
2 1 (v 1 O O Q

31 3 DEC Q.00 S56.00 28,00 7. Q0 G, a0 Q.00 0. Q0
) ) 1 3 Q (v Q

3¢ 28 JAN 0. QG 0.00 - ., 00 Q.00 G, 00 0, Q0 2,00
O . Q o Q [¢] ¢ 1

48 1 AFR Q.00 Q.00 Q, Q0 0,00 Q.00 0,00 0.00
o o ¢ O o o] 0

49 8 AFR Q. a0 G. 00 Q.00 G, 00 0.00 0.00Q 0,00
Q. Q Q ¢ 0 Q Q

S0 15 APR Q. 00 a, 00 <, Q0 Q.00 Q.00 Q.00 Q.00
Q 0 Q Q O Q fa}

S1 22 APR Q. G0 0.00 Q.00 ¢, 040 Q.00 17.00 Q, Q0
Q 0 Ct Q ¢ 1 0

53 3Q AFR Q.00 0.00 O, 00 23T.04Q €, 00 Q.00 Q.00
4] (4] O [ o) (o] Q

- ——— i — — - P I S I W N Y PSS T Y S S S S g U oY s Py T WU SR W G A GRS SR S NN R S

ONLY FOR THE WEEKS REFORTING RAINFALL
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WEEKLY TOTAL RAINFALL & NO OF RAINY DAYS & VARIATION
- FOR CENTRE:Z2.NAZARE—FPUME
1ST LINE RAINFALL (IN MM) 2ND LINE ND OF RAINY DAYS
WEEK ENDING
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gEEKLv TOTAL RAINFALL & NO OF RAINY DAYS % VAKIATION

CENTRE: 3. BASUWAD-FUNE
1ST LINE RAINFALL (IN MM) 2ND LINE NO OF RAINY DAYS
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WEEKLY TOTAL RAINFALL % ND OF RAINY DAYS & VARIATION
FOR CENTRE: 3. SASWAD-FUNE
1ST LINE RAINFALL (IN MM} 2ND LINE NO OF RAINY DAYS
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WEEKLY TOTAL RAINFALL & NO OF RAINY DAYS & VARIATION
FOR CENTRE: 3. SASWAD-FUNE
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CHAPTER VI |
SUMMARY AND CONCLUDING REMARKS

1, The study mainly deals with the subjectivé and objective
evaluations of utilisation of khafif irrigation potential in
order to identify the main factors responsible for particu-
larly low utilisation of kharif irrigation potential in respect
of schemes 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 rainfall pattems which are likely to have impact on
utili;ation 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 instrumtive to make a few observatiohs about the
repres=ntative nat&re of the schemes mentioned earlier. It
may not be necsssarily correct to say that each of the five
schemes selected for study is representative of the schemes

in a given agro-climatic zone. This may be particularly 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
connecting Pune with Bombay. The agro-climatic conditions in
respect of this scheme cannot be said to be similar to those
pr=vailing in the coastal afea of Konkan region, although

the rainfall is very heavy like in the entire Konkan region.
Similarly, to'a lesser extent, the schemes selected from
other agro-climatic zones may not in every respect be represen-
tative schemes of the respective zones and to that éxtent
there is limitation in generalising the findings of the study.
3. As mentioned earlier, the study pertains to the evalua~
tion of the faétdrs responsible for particularly low utiiisa-
tion of kharif irrigation potential, but, in order to do that
iﬁ is necessary 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 each season is t0 be presented with a view to
see if the same is particularly low in kharif season, but also
bacause release of water for kharif irrigation is very much
conditional to the stipulated requirements of water storage
for rabi and hot-weather irrigation,

4;  The extant of utilisetion has been measured in two
ways, oné&by comparing the area actually irrigated with area
prOposéd to be irrigated and the other by water actually
rmleesed with the water proposed to be releaéed{i Our estimates

by both the methods show that the extent 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 represented by & medium
irrigation scheme in Chandrapur district.
5 The extent of utilisation in this zone of high rainfall
is around 95 per cent in kharif. Paddy is the only crop
grown in kharif and the irrigators get 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,
The subjectivé evaluation and the objective evaluation clearly
show that the drmand for water by the irrigstors and its
periodicity and the supply of water through the distribution
system and its periodicity match very well., The irrigators
dzpend 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 gbservation based on the opinion
survey of the irrigators is aléo 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 paddy, even the
second crop grown in fair weather (rabi + hot weather) is paddy.
Over';he laSt.SO years or so the irrigation development has .
taken place in such a way that only paddy is suitable in this
zonej soil is also not suitable for growing any other crop.

Balance of water, if available, is used for providing irriga-
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tion to summer paddy and a par£ of it is also carried forward
for providing irrigation for the sowing an& transplantation of
paddy ih.the-next monsoqn seaspn:in case the monsoon is delayed.
7o In the heavy rainfall'éone represented by a minor
irrigation scheme in Raigad district there is absolutely no
ptilisatioq ofrwater for kharif irrigation. There 1s no demand
for water from the irrigatorstduring the monsoon season‘and

'as such‘therg islno supply eithér from the distribution system.
The issue of not utilising irrigation water for kharif crop
seems to mainl& arise from the demand factors,

8.' . The subjective'evaluation based on the opinion survey

of the irrigators indicate that there is no demand for irri-
gatién during kharif season because of adequate and well distri-
buted rainfall, The objective evaluation of the rainfall data
from thé command‘area'of'the scheme also shows that the réinfall
is heavy and fai?ly well distributed every yeér. Although in
some years short dry spells apﬁear in between the s~ason, the
irrigators manage to take care of those short ﬁry spells by
providiﬁg accﬁmulated water ‘from Nalas to the low lying paddy
fields. |

Qe The irrigators tend to concentrate their attention

to the irrigated paddy cultivation in the non-monsoon season

called Konkan-Hangam extending from November to April, The

canal authorities also éccdrdingly.concentrate their distri-
bution ‘programme dﬁring thig period to meet the: irrigators'

demand. It is reported that yield of paddy grown in Konkan
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Hangam 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 sowihg 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
irrigators agree to raise paddy saedlings in the contiguous
blocks mainly in the upper reaches of the distribution system,
Early beginning of kharif season 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 t6 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 planning as the balance of live
storage is seen to be remaining unused. This would certainly
improﬁe the productivity of kharif paddy. What is needed 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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Irrigation through w211 1laid out field

channels is not possible because of heavy downpour which
destroys the.field channels during the monsoon season, A
change in the crop mix to growing long duration perennial

cash crops like cocoanut, arecanut, etc., in addition to the
staple crop of paddy to sive boost to the agricultural economy
of the command area reguires a change in the design of the
entire distribution system. Controlled water distribﬁtion
raquired for this change would involve laying down water pipes
lines for irrigation.

13. In respect of the assured rainfall gzone represented

by a medium irrigation scheme in Akola district, less assured
rainfall zone represented by a medium irrigation scheme in
Jalgaon district and scarcity zone représented by a medium
irrigation scheme in Pune_district the extent of utilisation -
is particularly low in kharif season. |

14. Ag is evident from the sﬁbjective evaluation based

on ‘the opinion survey of the irrigators, there is hardly any
demand for water from the irrigetors for irrigating kharif
crops. The main reason assigned for such a stéte of affair is
the unceértain unpredictable and inadequate sﬁppiy 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 quite aware of the adverse impact

of the long and short dry spells on the standing kharif crops.
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But they are of the opinion that even if they resort to
kharif irrigation {(i.e. demand irrigation water for kharif'
crops) the supply from the distribution system is so un-
certain and unpredictable, particularly during the dry spells,
that crop output gets affected adversely anyway, Further,
they opine that with such an uncertain supply if they have

to pay irrigation charges for the entire season and sometimes
for two seasons, if the watering for kharif crops extends
over ﬁo rabi season, they would mather not demand water for
kharif irrigation,

15, Most of ~the irrigators mention that increasing number
of irrigators would resort to kharif irrigation if irrigation
water is provided for early sowing of kharif cropé and also

if the timely supply of adequate quantity of water during dry
spells is fu;ly epsured, However, at the same time they

also méntion tha£~théy would not like the supply of .canal
water-to get adversely affected in rabi season because of this
change. This is particularly the opinion of the irrigators in
the scarcity zone of the state where traditionally rabi crops
enjoy more iﬁportance.

16, There is a clear correspondence between the main reason
| given by the irrigators and the reason arising out of the
analysis of secondary data collected from the official records.
Analysis of the rainfall-data show that there are considerable
variations'in the amount of precipitation and in number of

rainy days in a month and that thers are periods of long and
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short dry spells during the khafif season when the standing
kharif crops need waterine. Analysis of the data on water
content in the reservoir ifidicates 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 uncertain and
inadequate supply of water during kharif season from the
distribution system.

17. ~In respect of assured rainfall zone, the monsdon
generally sets in by the 3rd week of June, it islconcentrated
in the months of July and firsﬁ'z t0 3 weeks of August and
starts receding from the'end of August. There are very few
short dry spells during this period. Rainfall during the months
of September and the first 2 weeks of October seems to be
erratic, irregular and insufficient. Standing kharif crops,
mainly hybrid jowar and cotton, would need irrigation in these
months during the dry spells (at least 3 waterings). Water
planning and distribution mechanism should he such that it
should be possible to supply rsquired cuantity,of'water during
these periods as part of protective irrigation. The storage
requirement for kharif is estimated to be only 2.30 Mm® in

' respect of the particular scheme under study { Chapter II,

page 24) when the total wat~r requirement for kharif crops

is estimated to be 11.53 Mm> (Chapter III, page 51). Actual

release of water varies between 0,22 Mm3 and 2.83 Mm3 during
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different years (Chapter III, page 52). This s~ems 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 the end of irri-

gation se~ason in most of the y~ars is hardly more than the

~d=ad storage required to be maintained in the reservoir,

hence there is remote possibility of providing water to the
irricators for early sowing of kharif crops under the exist-
ing set up, There seems to be a trade off between makirg
irrigation watar'available for early kharif sowing along with
protective irrigation during dry spells and allowing for full
irrication prévision for rabi and hot weather season crops.
19. Similarly,‘in the scarcity zons of the Western
Maharashtra, the monsoon generally 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 Noverber. Long and short dry spells occur almost
every year during the months of July and August., Standing
kharif crops, mainly bajra, groundnut, cotton and vegetables
would require irrigation (around 3 waterings) during these
periods of dry spell. Water planning and distribution shduld
be 5o organised as to m~et the requirement of water dufing
thase periods as part of frotectiVe irrigation. The storage
requirement for kharif is estimated to be only 1,46 Mm3 of
wéter when the total water raquirerent for kharif season is

3

astimated to be 7.30 Mm” in respect of the particular scheme
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under study in this zone (Chapter II, page 30). Actual release
during_different yéars is even lower than that, around 1 Mm3
(Chapter III, page 81), This seems to be very much on the lower
51de cdnsidering the amount of precipitation and its distri-
butlon, 1f the entire kharlf potential created is to be given
qprotectlve 1rr1gat10n.

20, Balance of étorage available at the end of irrigation
year in 4 out of 9 years is adequate only to neet the dead
'ntorage réquired to be maintained in the reservoirj in other
years the live storage remaining unused varies between 2 Mm3
and 5 Mm3, 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 meét the full water requirement fnr protec~
tive irrigation dufing.dry spells in kharifléeasbn.

21. It maj also be noted that although no provision was

made for hot-weather irrigation in the project water planning,
in actual practice water is being relaaéed for hot-weather
crops'perhaps'at the cnst 6f irrigation in kharif season,

Thls policy is contrary to the obJectlve of prOV1d1ng protrc-
tlve irrlgatlon partlcularly in scarcity zone.

.22. In respect of less assured rainfall zone, the monsoon
normélly appears to break in the 2nd or 3rd week of June

every year and continues up the middle of October; But,

there occurs a number of dry spells, short and lbng; during
almoét évery month, Standing kharif crops mainly hybrid

jowar and bajra, would need irrigation during these dry
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spells (at least 3 waterings). Water planning and distribu-
tion should be geared towards meeting the water requirement
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 Mm3 when the total water
requirement for kharif season crops is estimated to be 16,17 Mm3
(Chapter ITI, page 27). Actual release during different years
varies between 3.39 Mm3 and 0,82 Mm3 except the first two
years {Chapter III, page 56), This se=ms to be very much on
the lower side to provide protactive irrigation to the entire
kharif potential created, particularly considering the amount
of precipitation and ité distribution during the rainy season
every year,

23. ‘Balance of storage available at the end of irrigation
every. year is 5 Mn3 to 13 Mm3 more than the dead storage
required to be maintained in the reservoir, Thisg unused
surplus live storage can éonveniently be used for providing
irrigation to ~arly sown_kharif_crops élong with providing
protective irrigation during the dry spells, This should be
possible even after meeting the full water requirement of rabi
season and hot-weather season, although hot-weather season
irrigatidn was not provided for in the pro ject cropping
pattern.

24, The above observations clearly indicate that parti-

cularly low utilisation of irrigation potential in kharif
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seaason in the= assured rainfall zone, less assured rainfall

zéne 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 water for early sowing (pre-monsoon) of kharif crops.
25 Under the existing set up the main concern of ﬁhe
irrigation system in these z0Ones seems to be assuring water
supply during fair wéather, particularly during rabi season.

As a matter of fact, over the years the practice of releas-
ing water for hot weather cash crops, mainly groundnut, is
gaining importance, presumably as a result of pressure from
the relatively better off farmers from the head reaches and
middle reaches of the distribution system, This practice is
most likely to restrict the possibility of providing irriga-
tion water for early kharif sowing,

26. It seems there is a tradé off between growing early
sown kharif crops with protective 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

reported - to be highly profitable., Available water released
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for hot weather irrigation is enough only to méet the require-
ment of a small proportion-of the entire irrigable command
area, that too in the upper reaches of the main distribution.
system, presumabiy dominated by the 5etter off farmérs having
considerable say in actual water distribution,

27. In the heavy rainfall zone of tha'State on the other
hand, virtual ébsence of kharif season irrigation mainly
arises out of the demand factors. The available evidence
suggests no supply constraint even for early kharif sowing.,
Under the exiéting set up and the type of imrigation 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 because of adequate and well distributed rainfall,
Entire demand for water is concentrated in fair weather,

28. ' The practice of irrigation 6ver the years has inadver-
tently developed in tune with this demand pattern and the
whole effort in water distribution is concentrated during
fair weather, Farmers need to be convinced of the utility of
irrirating standing paddy crop during dry spells which do
occur every yvear during the monsoon season,

2. -Under the =xisting situation the practice followed is
field to field irrigation which naturally leads to considerable
loss in distribution and transmission. Possibility 6f creating
demand for kharif irrigation and also of improving the over

all irrigation efficiency may bes explored by attempting 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 raddy. This would require consider—
able change' in the design and in the organisation of the
distribution net work. ‘
30, The irrigation systems created and designed to provide
protective irrigation, particularly in assured rainfall zone
léss assured rainfall zone and scarcity zone are 2lso being
required to fulfil the reguirement of high intensity produc-
tive irrigation, A gonflict in objectives under such a
ituatioq naturally arises., These ought to be examined in
prOpof perspective in drder to achieve a higher level of
irrigation‘efficieﬂcﬁ along with the équitable distribution.

of water from the irrigation:systems.
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WEEr. ENMDING BATER CONTENT,MWEEKLY DISCHARGE & QUVERFILOW 234
FOR SCHEME: 1 .RAIGAD
1 8T LINE WATER CONTENT,2ND LLINE DISCHAKGE,3IRD LINE QVERFLOW
AlLLL FIGURES ARE IN MILLION CURIC METER '
WEEN ENDING 79~ 8¢ 8O- 81 81- B2 82~ 83 g%~ B4 84- 85
*TOT--DSCHRG 3. 36204 3. 53637 2.489%5S 1.00776 3.19620 X, 25959
TOT-OVRFLW 3I.44448 F.59212 S.722683 4.85460 7.75081 b.47484 ¢
1 7 MAY Q. 89000 0.22100 Q.24100 0. S4300 0.87500 Q87300 1
O, 12311 Q.28187 [« ulalalolnl 0. 00QO00 Q. Q0000 Q.07415
O, Q0000 L dlalaluls] O, OQQO0 Q. QQOQ0 Q, QOO0 Q. O0OQOC0 ¢
2 14 MAY G, 73000 Q. 15800 Q. 198600 Q. 47300 QL 84300 Q. 4700 =
0,06198 0,24621 0. 03990 Q. Q000 Q. QOOQ0 Q. Q0000 3
Q. 00000 0. 00000 Q, 00000 QL. 00000 O, Q0000 Q. GO000 1
3 21 MAay Q, 70000 Q. 13400 Q. 18700 Q.42300 Q. 82900 Q. 31300
0. QCQOO" Q. 00000 0. 00000 (o P «Talalula) Q, QGOQ0 0, 00000
Q, Q000 G Q0000 - O, 00000 Q. O0OQ0 Q ., 00000 Q. 00000 3
4 28 may 0. 65000 0. 15400 Q. 18100 O, J&6&200 Q.78600 G, 40100 1
QL Q0000 Q. 00000 QL 0QQ00 Q. GOO00 0, Q0000 Q. 00000 3
(eI alaTelald] 0. 00000 Q. 00000 0, 00000 0. QOOQ0 Q, 00000 3
5 4 JUN 0. 3000 G 15400 0,17800 Q. 253040 Q,76900Q G, 37900 =
0.054%90 Q. 00000 O, 0OQO0 0., 0QQGO ¢.GO000 0.0000G0
epNalelelalal Q. QOO0 Q. QOO0 O L Q0000 Q. 0Q0Q0 $.000Q0 ¢
& 11 JUN Q. 50000 0,45300 Q, 13400 . 20800 Q. 70300 Q. 17200
Q. 02689 Q. QOO0 0.02406 0, 00000 QG000 Q.13244
0. OQOO0 Q. 00000 0, 00000 Q. QGO00 O, 00000 Q. 00000 =
7 18 JuwN Q. 42000 G, 72000 Q. 15400 Q.213Q0 Q. &9500Q 0,48500 3
0.0766%9 0. OGGO0 Q. QOO0 Q. QOQO0 G, 00000 Q, QOO0 3
O, QO0O00 0. Q0000 G QOO0 0. 00400 O, GOQQ G, QOO0 3
B 25 Jun 0 .A7000 1., 90000 G, 27700 1. 03000 1.29000 0.59800
QL Q0000 0, 00000 €. Q0000 Q. OOQO0 [ elalalaly] Q. QOQ00 ¢
G . 00000 Q. 00000 . SOOI CL Q0000 Q. Q0000 0L Q0000
g 2 Jul - Q000 I.470040 1.86000 1. 100400 1.74000 1.28000 :
0, 00000 0. Q000 Q, QOO00 QL 00000 (e ¢lalalels) Q. QOQO0G
Q. QOQ00 G OQ000 O, QOQGQO Vo QOGO G, 00000 QL 00000 3
10 ¢ JUL 1.74000 4.,37000 4, Z4000 1,.31000 2,01000 4,37000
Q. QGO00 Q. QOO0 G, QOOO0 [Pl aTaleTal Q. 00000 O, 00000 ¢
. Q. 00Q00 Q.61949 Q, 0O000 O. 00000 Q, QOO0 Q,.39846 :
11 18 JUL 2. 09000 4. 24000 4,431000 1.852000 2., 75000 4,54000 ¢
0, Q0000 0,00000° 0,00000 Q. OQO00 Q. 00000 QL 00000
Q. QOGO Q.11999 0, 48959 G, QOO0 G, QQQO0 O, 55914
12 23 JuL 2,56000 4, 37000 4,483000 3. 47000 4,48400Q00 4,37000
0. 00000 Q. 00000 Q. OOO0O0 QL 00000 0, QGO0 G, Q0000 &
te QOQO0 ¢, 08099 0.559249 . Q.00000 O, X2970 0,94211 =
13 20 JUL 4,41000 4.41Q00¢ 4, 27000 4, 22000 4.,451Q00 4,41000Q 3
{0, QOGO O, 00000 Q, 00000 G, QOO0 O, GOQQL0 0, 00000
0, Q06990 C, Z9Ge0 0, 62939 Q. QOO0 O.57&47 Q. 498348
14 & AULG 4,34000 4.443000 4,410Q00 4,77000 - 4,.47000 4, 47000 3
0, 00000 0L, 00000 €. Q0000 0. 00O Q. QUGG Q. 00000 3
1.16879 0,75929 ¢, &EFAQ Q,2198%9 G, 60704 Q, 24922
15 13 AUB 4,4100Q 4, 37Q00 4,37000 4,5100Q 4, 77000 4, 47300 ¢
0, OOOG0 £, 00000 0. 00000 0., 00000 L. 0000 0, 00000 3
0. 51931 0.2798% 0,.37979 0. 477845 1.37878 Q.a42790 13
16 20 AUG 4., 33000 4, XSQOC 4,41000 4.44000 4.37000 4,41000 3
. 0, 00000 Q. QOO0 G QQO00 Q. QOGOG0 « QOO0 QL Q0000
¢, 22980 €, 189461 Q.4196% 1.0388Y 92738 O. 67X ¢
17 27 AUG 4. 28000 - Wy Jale] o 4, Z700C) 4.41000 4 4400¢ 4,41000 3
QL 0000 ., QOO00 0, 0000 (v elalalals) Q. QOQQ0 L, OOO00
G, GOO00 Q.249%2 0,34979 Q. 768046 O.2BB6G 0.&X760
18 3 SEF 4., 28000 4, X7000 4, 24000 4, 37000 4, 37000 4,41000 4y
QL QOO0 (e alelululal Q. OO000 [ (T ¢[RT¥ 4} QL QQOO0 0, QA0
1, QOQO0 Q,2209% 0,29941 O, 365733 G, TYT0Q QL JIAEOO



APPENDIX: 1
WEEK, ENDING WATER CONTENT,WEEKLY DISCHARGE & OVERFLOW

FOR SCHEME: 1.RAIGAD 235
1 ST LIME WATER CTONTENT,ZND LINE DISCHARGE,3RD LINE OVERFLOW
ALL FIGURES ARE IN MILLION CURIC METER
WEEK ENDING 79— 8¢ 80- 81 81— 82 g2~ 83 8%~ g4 g4- 89
19 10 SEP 4, 28000 4, XS0CGO 4., 34000 4, 41000 4,T7000 43.41000 3
QL QOO00 Q. QQOQ0 Q. QGO0O0 Q. 00000 G, QOO G, OOQO00 3
(e alulalelv Q. 15905 Q. 00000 0.486780 GQ,.288646 Q.83724 :
20 17 SEF 4 . S57000 « 2000 4,41000 4, 34000 4., 41000 4,41000 3
G QGO0 G, QOQOO0 Q, QQOOO QL OO000 Gl OQO00 QL QOO0 =
Q.24989 Q. 13887 CQ.26970 Q.29800 Q0.24922 Q.73750 =
21 24 BEP 4.434000 4. 340060 4,448000 4. 37000 4.41000 §,34000
Qe QQOQO0 Q. 00000 0. 0000 Q. 00000 L, QQOGG QL 00000 3
0.7174) Q0.07924 Q. 65939 0.43837 Q. 36733 Q,33734
22 1 oCT 4.,37006G 4, 35000 4.37000 4.41000 4.410Q0 4.41000
0. 00000 Q. 00000 Q. 00000 Q,06934 0. 00000 0. 00000 ;
0.42959 Q.17942 Q.37979 Q.45846 0.89202 Q,.30734
23 8 OCT 4.31000 | 4,34000 4. 35000 4.38000 4, 47000 4,37000 :
Q. 00000 QL Q0000 (I dlalalala) Q. QO000 0. QO000 Q. Q0000 :
0. 06000 0.Q99462 0.,14886 C, 06000 0, 38856 Q.28866 @
24 15 0OCT 4.23000 4.,.31600 4, A5Q00 4, 250040 4.,27000 4,34000 3
. 0. Q0000 Q. 00000 Q, 00000 O, QOO00 QL OO00O0 Q. QCOO0 ¢
Q. 00Q00 0, QOO0 0.39931% Q. 00000 Q,45903 0,.20866 @
25 22 0CT 4.,.34000 4,28000 4, 400G 4.28000  4.34000 4,X1000
Q. 00000 0. 0Q0Q00 Q. 00000 Q, 00000 €L QOQO0 Q. QOO00 =
Q. 00Q0Q0 Q. 00000 0,07924 0, Q0000 0., 00QQ0o Q. 00000
26 29 0OCT 4., 28000 4.25000 428000 4, 25000 4. 31000 4,25000
0. 00000 Q. 00000 Q. 00000 0. 00000 C. QO0HO Q, 00000 ¢
Q. QOOQQ Q. 0GH0O0 QL OG000 QL 00000 G OO0O0O0 Q. QGOQN0 3

L — — e St Sk T S i S S o S e T it SR e S S S B

WEEK ENDING DATES ADJUSTED FOR LEAFP YEAR
TOTAL DISCHARRGE & OVERFLOW REFER TO WHOLE YEAR
WEEHS COQVERED FEFER TOQ RAINY SEASON DNLY
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APFENDIX: 2

O, OGO
1.6&6241

0. 10800
0. 08320

Q. Q4800
APalalals I

Q.0F118
R, O0TT74

0. 143564
0. Q0000

WEEK ENDING MWATER CONTENT,WEEKLY DISCHARGE & OUVERKLOL 236
FOR SCHEME:2.FUNE-NAZARE
1 ST LINE WATER CONMTEMT,ZMD LINE DIGCHARBE, IRD LLINE OVERFL ()
ALl FIGURES ARE IN MILLION CUERIC METER
WEEK ENDING 76~ 77 77— 78 78~ 79 79—~ 80 S0— g1 81—~ 82
*TOT-DSCHRE 8.29920 9.02777 7.93973 4£.544273% 6.84722 6.541739
TOT-OVRFLW111.8930Q &£. 81747 Q. 00000 8.4%527 1.00450) O, 10003
1 7 MAY 12.11240 8.263T40 7.92230 Q.20700 $1.&0T00 9.4363S
Q, 15840 0, 59321 QL 33600 0.07934 ), QOO0 Q, 340073
Q. Q0000 Q, Q0000 Q, QQOQOO €. Q0000 QL QOO0 Q. OOO00
2 14 MAY 11.77280 . 8,02F05 7.89570 7.92400 11.40490 2.0118%5
Q.144040 ©.22442 O, 16800 G.10814 0.27482 0.29923
0, Q0000 Q. Q0000 Q, 00000 (AP alalelinle} 0, 0QOGO O, 00000
I 21 MaY 1130590 7.78250 7.83210 7.8815% 11.263F30 8. 48887
0.29049 0,1489562 Q. 16800 Q, 00000 O, 037495 0.34255
O O0000 QL 00000 O, Q0000 G, 00000 O, Q0000 Q. QQ000
4 28 mMaY 10,83890 7.1174%5 F.371070 7.31080 10,95210 8,00777
G, 40800 0.512%2 O, DO7200 QL A0Q0DG D, 10875 Q. 19430
G. Q000 Q. Q0000 Q. 00000 0, 00000 0, Q0Q0H0 0, Q0000
S 4 JuN 10, 35780 &E.8210% 1027290 72710 1061250 7.L80867Z
0.45330 Q. 04200 Q. 09600 0,09072 0. 20587 0, 03858
Q. QOO0 QL Q0000 G, QOO0 Q, 00000 Q. 00000 laP alelalnls)
& 11 JUN 1&. 234800 6,74955 F.956150 7.07500  10,84720 7.21876
Q. QOO0 O, 12000 0, 16800 Q.01296 Q. 00000 0, 36502
15.13610 0, O0O000 (N alalalelal 0, 00000 0, 00000 0, 00000
7 18 JuN L& 1S9T0 7.58440 9.R4240 7.018480 10_.7Q@230 7.&9987
O, 122480 Q21120 0, 08300 Q. Q0000 O, QOO0 0, 05690
0,T1120 0, DO0H0) G, OO0 O, Q0000 0, 00000 0, QOO0
2 25 JUuN 16.43790 L3J.51330 9.93330 &.70710  10,468080 89,.41416
0,206480 G, QOO000 0, QOO0 O,0&6730 0, Q0000 O, 04858
0.54415 O, QOO0 0. 00000 O, Q000 O 00000 e e ialalals
g 2 JuL 16£.45790 14.237490 7.84840 b.22800 10,.58420 7.3074%2
0. 00000 0. 00000 0.28800 0, 07200 0., 00000 0,24288
7.66716 . O 00000 Q, ONONH O, HO0N00 Q.05 ES Q. 00490
10 9 JuL 16.23400 16.45790 F,.25410 S.71&560 16, 15930 Q.89708
Q.122480 0, QQO0D0 Q. 67920 QD000 0.0403F9 G, OO000
2.1046R2 QL 0O000 O, 00000 Q. QOO0 O, Q0000 QL0000
11 186 JUL 16£.45790 §1&.2F400 E,.97140 B.&6198  1&,189%0  1&,.159%0
0.09600 0, 17280 0, 16080 0, 00000 Q.040379 0.06732
10.16570 fe I atelalalel Q00000 QL0000 0. 00599 Q. 0QON0
12 23 Jun 16.46070 14.15930 8.85790 S.ATTLZ2 16.159T0 16.15930
O. QGFH00 Q23040 0. 024800 Q. 00000 QL OO000 Q.0942%
5.48091 0. 00000 0. 00000 Q. Q0000 0.01754 0.01831
13 30 Ju 1645790 16,1930 g.,20700 T.80292 16.044610 16.15930
0.148400 0, OOO0O0 0,4%200 0, QO000 0. Q00000 0, 03078
2.25494 e alalalale] 0., 00000 G, 00000 Q. Q0N00 Q. 0087y
13 & AUG 17.01740  16.30840 7.82495 6.1977D . 146.15930 16, 15930
Q. OQO00 G, QOOQ0 4, 10800 Q. 0000 a. 38645 G, 00OG0
47%.682930 0.87038 0, OOOOD 0, 0000 0, 00000 0. 00000
15 12 AUG 1£,45790 1&.730240 7.81080 12.84830 16.15730 16.15930Q
0, 00000 0, 11520 Q, DHOON 01, D0 D.ON42T 0, 05784
7.42541 0.87161 QL QOO0 Q. QOO0 0.013%44 0. 00%93
16 20 AUBG 15,.30840 3146.15930 7.87210 15,42700 14.1593%0 14, 15930
Q. 14400 Q. QON00 Q. Q0000 Q, 0OO0O0 Q. 09425 0, QOQGD
2.87454 0,.80744 O, 00000 3, Q0000 Q. 00000 Q,.01870
17 27 AUB 16,2400 14, 1T9%0 B.6%9680 15.707%90 14,1997%0 16.159930
0.18240 Q, QQONG5 0, 19200 1, Q0000 0,79414 0, Q000N
1.TX704 G, OO0 O,00000° O, 0067 0y DOOA0 C, DO0OOH
18 3 SEP 16.45790  1&£.2F400 1231030 146, 19930 14,1992 16, 15930

Q.N80
0,012%%

B e s o g —
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APFENDIX: 2

MEEK ENDINGE WATER CONTENT,WEEKLY
FOR SCHEME: 2. FUNE-NAZARE

I 8T LINE WATER COMTEMT,2ND L INE

237

DISCHARGE % OVERFLOW

DISCHARGE, ZRD LINE OVERFLOW

ALL FIGURES ARE IM MILLION DURIC METER
WEEK EMDING 76~ 77 77— 79 73— 79 79— 80 Qn- 8 g1~ a2
1? 10 gEP 15,30840 1£.23400  1T7.86700 14, 19930 16, 19930 146, 15930

20

ke b

r
L]

by
L]

0.28000
2.56577
L&, 30840
O, OQON0
1.63330
16.85790
Q. 19200
1, 33704
1&.30840
. 14400
1.944:12
156.23F400
L el dlalale]
1.33704
1&. 15930
0.14400
0.08530
15.76310
0. I4200
GL 00000
15.21120
0. 42000
Q00000

——rt e —

—

0, 07200
0.89145%
1&£.15930
O, 072010
Q. GOQO0N0
15.73480
O, 30240
Q. Q0000
15,89330
0, 00000
G, 0000
16. 23400
G, QD000
0, 08520
1£.15930
0, QOOON
1.03E508
15, 93290
0, F&6000
05 DOO00
1567820
007200
[ alalalaly]

=

QL ONQOO
0. 00000
12.80%580
0,2%440
QL 00000
14, 23490
Q. 11040
G, OOO0N0
14.6£5940
O, 00000
QL0000
14.91415
Q. 0000
Q. 00000
14.88380
O, Q0000
0. 00000
14, 80090
0.21600
0, 0O000
14.91410
0, 14400
O DGO

WEEK ENDING DATES ARJUSTED FOR LEAP YEAR

s

TOTAL

DISCHARGE %

WEEKE COVERED REFEFR TO RAINY SEAGON OMLY

A (T T Tal
16,18930
Q,502%4
QL D000
146, 15930
0.47441%
QL O0000
1£,15930
1.921232
Q. QOO0
14, 159230
G, 14843
0, 00000
1&£. 15930
0, 030973
Q. 1556500
14.15930
G, S0000
1.09200
1615930
0,054690
0, 0000

QVEFFLOW REFEFR TO WHOLE YEAR

D, 0NETIZ
0,149
1&6£.35970
€, Q00
O.01473T
14, 159730
Q07637
Y aTalalnln}
1&£. 15930
0.71057
L alalalale
15, 15930
0.245469
O 00000
16. 139750
0,08073
i 0.16985
‘14, $5930
QL Q0000
N, 15600
16£. 10270
0. 00000
QL 00000

0, 0SAEs
D,01272
1&£. 18930
D, 17578
Q. QOO00
146, 15970
0. 81734
O, 0000
16, 15930
G, 20087
Q, DQ000
156, 13930
O.0173%46
0O, 01085
16.15930
Cr, QOQ00
G, OO0
14, 15930
Q. QOO0
0. QOO0
16.15930
0. 00000
QL Q0000



APPENDIX: 2

WEEK ENDING WATER CONTEMT,WEEKLY
FOR SCHEME: 2.PUNE-~-NAZARE

1 ST LINE WATER CONTEMT,ZND L INE

LISCHARGE & OVERFLOW .

DISCHARGE, 3RD LINE OVERFLOW

ALL FIGURES ARE IM MILLIONM CURIC METER
WEEK ENDINS  B82- 83 R3- G4 24~ 9%

*TOT~DSCHREG £.30415% 7.28021 :
TQT-GVRFILM  1.,77281 QL2370 4,&632487

et 4841 s e =
T o S S e i L L g " B S S e e T R LS b e T o ot e ek e e e e e i ke S i 8 S8 S o A i e F I B e T i oy T ettt

8.984695 7.58440 708970 ¢
Q, 37015 D.17071 0,.00000
0, QOO0 03 L QOO0 LA T T LA T T
2 14 MAY 8.81247 7.314949 &,569974
Q. Q0000 QL7071 0.242689
Q. 0Q0CH 0, D000 C.L0GOO0N
I 21 MAY a,.4g=07 7.06821 &£.52428 @
0.1943%0 O, 00000 2, 00000
Q, 00000 G, QOQN0 Q. O0000
4 28 mMavy 7.98852 &,B82254 &. 32845 :
Q. 24284 Q. 17071 O,00000 ¢
0., 00000 Q. D000 0, 00000 =
S 4 JUN g2.83752 &.,S0674 &. 108657
O, OO00G 0. 168473 Q,1092T :
O, ODOO0 O, 0000 QL 00000 2
6 11 JunN B.28964  6.3830s6 5.918656 :
0.24288 G QOQO0 Q.Q&6T4HO
QL 00000 Q. 00000 0.01440 3
7 18 JUN 7.83457 & 27864 E.O078% ¢
0n,192430 QL DOQ00 0, 00000 3
G DO000 QL OO0 QL 00000 &
8 25 JunN 7.75760 &, 20874 S5.88470
Q. QOO00 0, Q0000 Q. 00000 =
G, OOO00 G, 0000 Q00000
g 2 JUL 7.40818 &. 08931 C. 69679 &
D,09715 0. 00000 G O0000 s
- 0. 00832% 0, QNG O, QTG0 =
10 9 JuL 8. 29020 5.90148 &, 68220 ¢
O, D000 O, HD000 QO Q0000 ¢
O.NH2SN. G, 0000 0, 0000 .
11 16 JUL &.49974 E. 85044 7LOREL%T

12 23 JuL

14 &5 ALIG

15 135 AUG

0, HO0NO0
0.01056
&.4T6TS
0, Q00
D.H12484
£.31773
0. OOO00
2, 00000
5, 22600
G, OQ0O00
O, 00000
6. 15751

Cr, Q00N
S.763528
0, OO0
0, O0000
SLeYeT7T
O, 00000
0, 0000
O, 00000
QL 00000
G, 00000
&, 20274

M O27eT

10, 45650

(AP ATAT EY )
11.5%3320
0, D000
0. D000
1284970
0, D00
0.07444
12.98170

O, 00000 QL DQQG0 0L, 00O00
QL0000 0, QOO0 0. OASET
A6 20 AUG 6,08938 B.09946 15.9%9%40
O, OOQ00 Q. 0QAN0 0L D000
0, 00000 0, OOOH0 0, 00000
17 27 AUG &. 10657 £.83866 16,15930
O, Q0000 QL 0000 0, QOO00
0, Q00 0, QOO0 QL D000
18 3 2eF 5. 072373 8.432847  14,07720

i, D000

01, QOQ00

O, CHHDI
2, Q000

G, DOO0O0
Q,02273%2
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APPENDIX: 2
WEEEK ENDING WATEFR CONTENT WEEKLY DISCHARGE & DVERFLLOW

FOR SCHEME:Z2.PUNE-NAZARE

1 ET LINE WATER CONTENT,2ND LINE DISCHARGE,3IRD LINE OVERFLOW
ALL FIGURES ARE IN MILLION CURIC METER

—— T Ty o it A T A S T S S T N A P B L S ke il g ik {mm iy e o (i e e e vl it Aty S Ay LS S S — S T o e

LEEK

EMDING

M T T . ————r T i b Sy S L i o i} AP Wit} ook = it} ol e ey

+J
2

25

26

——— . ————————

1% OCT

22 0CT

29 0CT

5.9%291
Q. OGN0
0, QOOND
S.7130%5
0, 0GO00N
Q. Q0000
14.58740
Q. QOOOQ
Q. GOQ0O0
14,62915
0, 7358%0
la ¥ alalelaln]
14, 62910
O, 13108
QL OQOR0
1&£, 15930
G,013445
QL QOO0
1£.15930
0.048%568
N, 00000
16£.15930
G, 00000
Q. 93&600

8.68923

9. I9TED
G OOOO0
G. 1344
10,499%0
D.45902
Q. 00000
10.499%E0
0,348256
Q. QQOOQ0
10, 49970
0,0942%
Q, 00Q00
1&6£.15930
0, 04032
G QQQO0
16, 15930
Q. OQQO0
0, 00000
16.15970
0,.23477
0, 00000

15.96330
G D000
Q, QOD0O0

1£.15930
. S50054
O, QIDOOG

16. 15930
Q. 1787%
0, D000
1&. 15930
0.676%54
0, Q0000
16. 15930
Q.29407
QL OQN0

16, 15930
O, 17957
G, 15600

16. 15930
QL QOO0
Q. Q0000

16. 15930
0. 00000
1.&3680

WEEK. EMDING DATES ADJUSTED FOR LEAFP YEAR
TOTelL DISCHARGE AMD OVERFLOW FREFER TO
VEEKS COVERED REFEFR TQ RAINY SEASOM ONLY

*
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0. 00000

QL O00ON0

QL 00000

0, 0000

PR )

ﬁEEENgégiﬁb WATER CONTENT,WEEKLY DISCHARGE % OYERFLCW 240
FOR SCHEME: 3. JALGAON-MANYAD DAM
1 ST LINE WATER CONTENT,2ND LINE DISCHAREBE,IRD LINE CVERFLOW
ALL FIGURES ARE IN MILLIOM CUBIC METER
WEEK ENDING 76-= 77 77~ 78 78~ 7% pA-ZE = T 80~ g1 21- 82
xTOT-DSCHRG 74, 23210 36.84240 T0,.01&690 49.31380 4£3.34120 S7.88210
TOT-OVRFLW 0. 00000 0. QGOOQ Q, QOQOOQ 4.78265 19.00090 0, QOO0
1 7 MAY 27. 27330 18.28180 18,32280 14,.26320  26.80010 26, 48480
1,978%58 1.15522 Q, 154073 G, 25200 1.35840 3.15926
Q. QGO00 Q. Q000D Q. QOO0 Q. QOGO QL QOO0 C e DOQQ0
2 14 MAY 26.8T900  1EL£.BIBTO 17.506B0 1I.8953I0 24,920 2%, 07IHO
G, 48955 2. 20068 ¢, 0554 Q. 1&£800 T.JIBS2 1.85976
Q. 00000 0, QOO00 0, 00000 Q, DOOO0 [« elalulels] [« P wlalelelel
3 21 MAY 29.54610 1S, 62160 16£.61210 13,.49910 2F,.43240 23F,5739Q
1.59007 0.81E83 0,84678 0, 000050 2,95932 2. 16834
Q. OQOQd Q. QOO00 0. 00000 C L 00000 C. 0000 Q. QOQOQ
4 28 MAY 24,132680 14,91410 15,%96120 12.87e50 21.87590 22,.15890
2.132681 1.91594 O, 3&E0S 0, TILC0 Z2.33388 2.01108
0. 00000 Q. D000 0, 000400 0, 00000 0, Q0Q00 0, 00000
S 4 JUN 23.00430 14.0T100 15,4040 12.590840 20.715&60 21.11180
1.63140 1.006773 0.83F11 0. 02400 1,15200 2,64014
QL OO0 Q, OOQO0 Q. 00000 Q, OQOQQ0 0, O0Q00 G, DQ000
& 11 JUN 2ALETATO LALS2740 1S,28200  12,42370 21,2200 19,32890
0.58426 Q. 8050 0, QOOQ0 Q. I3600 Q. 26640 2.23771
0., D0000 0, 00000 [a W alalalalel G, DOOC0 0, 00000 0, QOOO0
7 18 JUN 2I.248650  1X.01R00 24,9030 12,22360 Z1.&E£2120 17.482490
1.0584%5 O,.B8B8337 O, 00000 0y, OHOOO0 Q. 00000 1.92072
Q, QQQ0H0 QL OQO00 Q. QOO0 QL 00000 QL QOO0 U DQOO0
8 25 JUN 27.68730 18.73450 226.88T00  13,3I8590  22.64000  17,25300
2.16334 QL QOO0 G, QQOOO0 . 16800 G, QOO00 1.387a%
Q. 00000 G QOO0 0., 00000 0, 00000 Q. 00000 Q, 00000
g Z JuL F2.143710 19.27230  Z26.48880 13.72550 22.&63000 17.2T470
Q. 00000 O, 00000 0,4074% 0, 000N 0. QOO0 0, 12480
. ¢ . QOO00 (P alelelele Q. 00000 Q. OQOQQ 0L, 00000 G.QQO0O0
10 9 JUL 23,.59210 19.27230 26.80860 13.72950 22.64000 17.23470
1.54761 G QGOOOD Q. 00000 QL QOQ0O0 Q. 32640 Q. OOOOD
0, 00000 Q. OD000 0, QOO0 0, OODO0D O, QOO0 QL 00000
11 16 JuL I.89100 18,9100 27.,.026%0 S5.33860 22.498IC¢ 17.20&40Q
0, 33869 0O,24067 0, QOO00 s P alulululs} 0D, 32640 €. QOO0
QL 00000 O DO000 Q , DO Q. 0O00O0 Q00000 G, QOO0
12 23 JuL 2A.84850 21.47780 26.460200 1T,.TEREO 21.42120 17.14980
' 0.42878 Q.15422 0, 801085 0. QQOC0 2.11298 G, QOQ00
Q. 00000 Q. 00000 Q,00000 O, 00000 0. 00000 (e P slalalals]
13 30 Jul 34.24020 22.07400 26,31900  27.02650  20.03640 17.43F280
1.06135 0. 00000 O, 756467 O, 00000 2,23828 O, QOO0
Q. 0QQ0O0 0, OOONG 0. 00000 CL 00000 G QQO00 (M alelalele
14 & AUG A7.07810 21.467780 24,90400 TR,T79970  19.47040  17,04600
0, Z7b&s Q0,81024 i.85482 0, 00000 1.18080 G, QOO0
€, OOOO0 €, QOO0 0.00000 0, QOOO0 5., 00050 0, QOOHN
19 13 AUE AL 2LREBN  POGTFTAO 2RI, EEOD0O 4T, 072460 L A7040 L7 Q4220
1.112146 1.590745% 1.70880 (¢ aTs Tu T G, 00000 Q. 0000
0, 00000 G, D000 G, OO0Q00 QL OQQ00 Qi QRO O, QQOOG
16 20 AUG EH, 86580 20.62820 22,64000 47, 37420 R9,50680  18,19690
1.0593%1 0. 97854 1.5&6480 Q, D000 QL 0000 Q, OGAGD
O, QOO0 QL DO0G O, OO0 0, a0000 0, DO000 1, QOO0
17 Z7 AUG 42.805780 DO OTEE0 21,7780 46,2100 S4.S9070 18,23%20
0H,9174% 1.5464% Q,72940 0 D0 Lo A A TA LN T 0O, D0OO00
Q. OOOG0 00000 I aTalalatal (A Ta Ta TN L) 1.1256% Qo 00
18 X SEP 43, 18240 21,93250  2F,T4B40 S1,TO790 T4,.5T410 1B, X6670
0, QOO0 1. QOO0 QOO £, 00000 QL 00000 0, OOO0N0

G, QN



AFPFENDIX:3 241

WEEK ENDING WATER CONTENT,WEEKLY DISCHARGE & OVERFLOW

FOR SCHEME: 3. JALGADM-MAMYAD DAM .

1 ST LINE WATER CONTENT,2ND LINE DISCHARGE,ZRD LINE QVERFLOW

all. FIGURES ARE INMN MILLION CUERIC METER

WEEK EMDING 76~ 77 77— 78 78— 79 79— 80 80~ 81 gl1—- g2

19 10 SEF 49 994620 22.340450 24,30970 51,4470 54.47750  18.876140
1.19880 0, DOQO0 QL DQQ00 (o 1-7. Lala] 0, 67200 Q.2T440
Q. QOOO0 O, OQO00 Q, QOO0 Q, QOO0 4,3722430 0 OO0

20 17 SEP S0, 34&BL0  22.01270 24.4%120 S4.74970  S4,TL4T0O Z4.76£250
Q.19152 1.30198 0.5871569 0., 24480 1.71360 1.599956
Q. 00000 Q. 0QQN0 Q00000 . 0E984 2. 15520 Q. 00000

21 24 SEP 49 .99620 20.464630 2J,71%40 S57.10940 S4,.59070  34,78070
1.19640 1.02326 2.7&£499 QL D0000 QL L5280 O, Q0OGO0
O, QQO0O0 O, 00000 0, 00000 1.71281 1.91040 O 00000

22 1 oCY 49 22930 21.243I70 2J,26260 S4.64730 T4.47750  F7.3E470
0.52541 1.14653%9 0.996467 Q, 00000 1, 58400 0.19282
G, Q0000 G, OQO00 O, 00Q00 Q. Q0000 2.99040 Q. QOO0

23 8 OCT 48.99580 21.46700 24.05500 S54.99070 S4,10960 38.31820
0.3457¢0 Q. 00000 0,.40214 Q, QOO0 QOO0 Q. SGO000
Q. GO000 Q. Q0000 0, 00000 Q. 00000 2,35680 0. 00000

24 (S 0OCT 48, 46290 21.18090 23T.20&00 B4,.59070 SI.91100 38, 12010
0.46267 0.33619 1.54274 ¢. 34080 Q,4&6080 Q.89165
Q. Q000 O, QOQG) Q. 00000 Q.. 0G000 Q,87840 Q. QQGOQ

25, 22 05T 48,23900 21.10810 23.20600 S54.39070 S3I,.826860 FB.20500
O, 00000 QL Q0000 QL 00000 Q00000 G, QOO00 Q. 00000
fs P ulalataly] Q. 0GO00 Q. 00000 0, OO000 0, 00000 0. 00000

z& 29 OCT 48, 23760 20.99920 23.20600 S4_S9070 SX,71T40 T8.Z20500
Q. OO000 Lo P alalslnls] Q. 00000 Q. 00000 G OOO0O0 QL 00000
Q. 00000 [(JaTaTala]el Q QOO0 0.00000 0, QO0O00 T alelatule]

S o S S Mt T T S e e s B St e S Pt S S S

WEEY. ENDING DATES ADJUSTED FOR LEA™ YEAR
# TOTAL DISCHARGE % DVERFLOW FEFER TO WHOLE YEAR
WEEKS COVERED REFER TO RAINY SEASON OpMLY

S s e St i Wt S Al M P . It ey e b e A Skl S A 4



APPENDIX:3

WEEK ENDING WATER CONTENT;WEEKLY DISCHARGE & OVERFLOW
FOR SCHEME: X, JALGADM—MANYAD DAM !

242

1 ST LINE WATER CONTENT,2ND LINE DISCHARGE,3JRD LINE OVERFLOW
ALL FIGURES ARE IM MILLIDM CUEIC METER

———— ——— D . L T ey S —
o S e s Nk v - — ———— T — v — G4 S S — e Ty A S WY ek .-

WEEK. ENDING

— e S A i

*TOT-DSCHRG 27, 30340

TOT-0OVRFLW

- i —— . e T

A

an

10

11

12

fy
2

14

16

17

28 MAY

4 JUN

11 JUN

23 JuL

30 JuL

3

&6 AUG

1% AUG

20 AUG

27 AUG

Q, O0V000

54.71650
S2.87200

73.31170Q
. 38979

21.083%O
O, 23345
[y alalelale}

12.95150
1.09&899
QL QOO00

19846640
C.00Q00
O, GOO0O0

19.13030
1.37412
0. 00000

18.62140
Q. Q0QO0
QL OQQ00

17.99880
1.07258
0, 00000

17.468750
0.,.56640
i, OQ0O00

26.472290
Q. QOO0
Q. 00000

27.33780
O, QQOO0
QL 00Q0

27.620890
Q. QOA00
QL. Q0000

28.44150
Q00000
O, QOO0

28.4415%0
Q.. QQ0O00
0. 00000

28.44 150
G, 00000
Q. QOO0G

28.41320
Q. 00000
Q. QOO00

27.33780
2.57057
QL Q0000

26.29070
2.71553
0. 00000

24 93230
1.97652
0. 0000

24.29140
1.78080
0, QOO0

22.07400
1.095467
Q00000

21.67780
0. 446850
Q. 000NN

20, 97030
Q,60703
Q. 00000

20.585900
Q. QQ0O0
Q. 00000

19.9%150
1.16724
Q. QQQO0

19,89490
G. 00000
0. 00000

19.27230
0.90269
O, Q0000

19.24400
0. 00000
Q. 00000

19.831000
Q. Q0000
Q. 00000

20,565900
G, 60703
O, GO00O0

J7.10130
0.20234
QL 00000

40,32750
Q. QOO0
Q. 00000

40.41224Q
0, 00000
I alalalele

41.06330
Q. 00000
Q. 00000

S3.91150
Q. 00000
1.94352

53.91150
Q. HO00O0
5%.06784

EX.91150
Q. 00000
2.32689846

TE.21150
), CO0N0

------

3. 17035

35601480
2.719%56
Q. 00000

34, 63920
1.27764
O, 00000

IR 70530
X.007748
G OOQ0O0

32.74310
T 2PHIX
Q. 00QO0

I1.35640
2.75251

Q. OOOQ0-

29.68670
1.583F42
0, 0QO00

29.290%0
0, QGO0Q0
Q, 00000

28.21%510
1.78584
0, 00000

42, 45000
1.27550
QL OO0O0O0

45,.592130
G . Q0000
O, 00000

48, L7600
0. 00000
G, OOQ00)

S50, 09100
G, QQDN0
Q. 00000

S0.79850
0, 00000
Q. 00000

S50.88340
C, DOOO0
Q, 00000

51.87390
O, 00000
Q. GODOQ

52,59%310
Gy QOO0O0
le M sTalalule)

S2.58140
0. 00000
Q, DOQ00

52.28140
G, OOO0O0
Q, 00000

v YT .
v B a8 e SE RS B A% np gs NF FL M PR 4 Qn ap L8 AR I Ar e W U W YE AR PR 4 as ap as W OAR W e

e o s e i P S T SR S S o e P e S S e R T S e e e



AFPPENDIY:3 243
WEEK ENDING WATER CONTENT,WEEKLY DISCHARGE & DVERFLOY

FOR SCHEME: X, JALGACN-MANYAD DAM

! 8T LINE WATER CONTENT,2ND LINE DISCHARGE,3RD LINE QVERFLOW

ALL FIBURES ARE IM MILLION CUEBIC METEK

et s .
(ke Ve e e S S ke R M L A W O S T S S Sk W b e e G s i W B S L ik Bk ey et ki uf o e ke e it 4 B S LA WA Y Wt G S S e A A S e . S

VEEK. ENDING 82— 83 83— B4 84—~ 85
19 10 SEP 24.76250 S53T.91150 52.55F10 :
1.27200 O, AQ000 Q. QQO00
Q, 00000 S.45934 Q, Q0000 3
20 17 SEP 2&.TFA730 ST 91150 SIT.ILLISD 2
QL QQO00 Q, QOO0 0. Q0000 =
Q0000  20,601&0 Q00000
21 24 BEP 31137000 ZR,911TD 53.,.8%4%0 »
Q. QOO00 O, Q0000 Q. QRO00 ¢
0. 00000 19,92140 QL. Q0000 =
22 1 0OCT S2.286200 ST, 91150 53.9115Q =
0. 000G 0. 00000 0. Q0000 :
Q.00000 &2, 866740 O.34327 =
23 8 0OCT F2.26200 TTI.91150 5F.91150 :
Q. QOO0 0, QOQOON0 0, 00000
Q. 00000 11,84250 2.86766
249 15 OCT 32.17710 S3.91150 S3.91150 :
0L QG000 O, 00000 QL 00000
QL 00000 7.88928 FT.2F551
2% 22 0OCT I2.17710 S3.91180 S5I.91150
C L QOO00 Q. OO0 G, 00000
Q. 00000 5.74224 Q00000 =
26 29 0OCT J2.68B650 S3.91190 ST 91150
Q. DO00D Q00000 Q,.00000
Q. QOO0 2.B11&0 QO 00000 ¢
WEEK ENDING DATES ADJUSTED FOR LEAF YEAOR

+ TOTAL DISCHARGE AMD DVERFLOW FEFER TO
WEEKE COVERED REFER TO RAINY SEASON OMLY

WHOLE YEAR



AFFENDIX: 4

244

WEEK ENDING WATER CONTENT . WEEKLY DISCHERGE & OVERFLOW

FOR SCHEME: 4. AKDLA-CHOMDHI

1 ST LINE WATER CONTENT,2ZND LINE DISOHARGE,IRD LINE OVERFLOW

ALL FIGURES ARE IN MILLION CURIC METER .

VEEN ENDING 79— BO 80- g1 Bi- a7 52— g3 B3~ 34 84— 85
*TOT-DSCHRG 24.04080 S74.55300 146.58410 22,.79110 3I2,31910 Z4002,54000 :

TCT-QVRFLW ©,23319 15, 79850 2.6L6520 2.8T5590 1&2,70200 2,62700

1 7 MAY 4.81700 & . &TT7N0 S.2T700 &.7070Q S.97200 &,9725C0 @

0.25552 Q. 45091 Q,Z22910 Q,4%247 n,72018 0,77938

Q, Qo000 0N, 0ETE62 Q03860 Q0. 0FLE0 O, 03660 0,028480

2 14 MAy 4, RP700 B.11200 4,95700 6, 35700 5. 55200 5.93700 3

Q.19211} 1.09103 0,14&6540 Q.3&104 ©0.31139 1,10728 ¢

0. 00000 D, 036460 0, 03F4860 0,.03660 0.03660 0.01220 3

I 2t HAY 4, 73200 S.65200 4.,.60700 5.83200 S 16700 4,.39387Q0
0, 39284 0.314433 O. 224468 0,353607 0,29105 0.83428

Q. 00000 Q.02840 Q.Q2440 Q,03&860 0., 02440 O.012320 ¢

4 28 MAY 3.78000 5. 30700 4.15200 S5.41200 4, 85200 4,71200 3

0.18826 137.846B00 0.18419 Q,3224% 0,2409& Q, O0O000 =

0. QOO00 Q. 04280 Q.OTEL0 0, 076460 0,.02840 O, 00000 -

S 4 JUN F.4T000 S QP700 3.94500 4, 99200 4, &£48200 T.94500 3

G. 10743 410,09400 0.22217 0, 25580 0, 22947 0L 00000

G, QOO00 Q.QREED C. 02440 Q. 036460 O, 04380 Q, 04880

& 11 JUN F.31450 5.09700 J.61500 4, 35200 4, 36200 J.BIE00 ¢

O.09754 Q, 0000 Q.19644 Q.151Q2 205686 G, DO0D0 s

0, GGO00 G, 083540 0,036560 G, 028660 0, 036460 O, 08540

7 18 JUN T. 19250 S I0T700 2. E0S0H0 X. 83300 84,1700 S.42200 =

0n,.07872 G. Q2570 Q. 195465 0,17370 0,29320 O, QOO0

Q. 00Q00 0,07320 0.02440 0.0%&sL0 QL 03&40 Q. 08540

8 2% JUN J.24130 5.27200 . 45000 4,08600 4, R4700) T.41200 =

0. 02591 Q,014623 0, 1%%48 0.01499 0, QOO0 O, 00000 =

0. 00000 0,06100 Q. 03460 QL,07320 0, 08540 Q.0E540

® 2 JuL 2. S&6£000 S 27200 X, 4S000 4,170 S EHTTO0 S.41200 ¢

Q. 000090 0. 00000 O, 00000 0, 24794 Q, QOO0 Z.54700

Q. 00000 O, Q7320 G OBS40 O.036460 Q.0&E340 Q. 04880

10 9 Ju 3. 56000 5.41200 F.58750 4, 18700 S5.72700 5.65700 3
O, QOO0 Q.,19842 0. 000G QL D0000 QL QOO0 C, 00000 ¢

3, Q0000 0, 05100 0.08%40 0. 08540 G, 00840 0, 08540 3

11 16 JuUL S.13200 S.41200 4, 223200 4, &Q0700 7.49300 S.8&6700
0. 0OOQ00 0. 00000 0. 00000 QL 00000 Q. QODHOH0 0, 00000

O, GO0Qo0 Q. 08540 G, 08540 0O,08540 Q. 0040 Q. OES40

12 23 Ju 5. 20200 S.34200 4,32700 17.24100 8.57900 7.96500
O, 00000 2.10934 Q. 00000 . O, 00000 O, 00000 Q. 00000

0, 00000 Q,0X6460 Q,08%40 0, 08540 0,00840 G.0B540 =

13 30 Jug a, 05900 8. 27200 4,39200 17.78100  11.€275Q 8B.01200
G, 00000 Q.00970 0, 14395 0, 00000 G, 00000 0, QO000 &

Q. QQO00 G, Q7320 Q.0244% G, 08540 O, QUa4n0 Q. 08540 @

14 & AUG 1£.82100 Q.71150 5.,8%9700 18.18100 . 21,61700 F.28700 =
G, GOO0HC QL OQO00 0, 03X%3 QL O0QOHG [ aldlelsid] 0,000

0,07320 0.08%540 0,07320 0, 03720 00,0744 0, 08%A0 3

15 13 AUG 24.67750 F.ATTT0 g.,.%7900 18.18100  IT, 09040 7.284850 1
0. 00000 QL OOQON0 O, 00000 0, 00000 0,275738 0, 00000 1

Q. 08600 Q. 08540 0, 089480 Q. 08750 Q,96574 Q. DE540 1

16 20 AUG R7.895900 2&,79750 10,8300 19,27100 F2,40400 Q,.75900
T I alalald] 2, 00000 (O ¢lalalqlel (s sToilelale 2.6393%9 O, QOG0 ¢

G 08750 0, 0700 0. 08540 Q,08750 18.04190 Q. 08540

17 27 AUR Z28.28820 I2,6F3I00  11.547040  Z1,93600  32.40470 9.89400
0., 00000 0, QOo00 0, 003000 Q. 00000 C. 92184 Q, 00000 3

0.08750  10.68350 GOS80 O.08750 F.526114 Q.08%40 @

18 3 SEF 29.23600 EZ.40430 11.714%G0  21,.69800 IR, 20420 G.90100
O, Q0000 01, QOO0 0.06518 G QOO0 i, QQO00 Q. Q0000 1

O, 055585 1.72907 0,06100 0. 08750 2645530 O, 08%40



AFPENDIX: 4 245
WEEK EMDING WATER COMTENT,WEEFLY DISCHARGE & OQUERFLOWY

FOR SCHEME: 4, AKOLA-CHOMNDHI )

1 8T LINE WATER CONTENT,2ND LINE DISCHARGE,3IRD LINE QVERFLOW

ALL FIGURES ARE IN MILLION CURIC METER

v ) G P A A S S S W T e i ek ke W4 el W et A P A SR WA e S S e B S B R AR Sy M1 S SU M S A B e ek e ke it S WA Svim R Bt 4 e M S S s S s

WEEK ENMDINMG 79— 80 go— 81 81~ 82 52— 93 - Hy 84~ 8%
19 10 SEP 29.3T900  T2.29000  11.,48650 21.21200 A2,.51870 2.94800
Q.0347% O, OO0 O.441072 0,.9125% 0, QOO0 G OO000 ¢
Q,013565 1.34324 QL QOO0O0 G.OL2T0 182, 09720 Q. 0RT40 3
20 17 SEF IZ.29000  T2R.Z29000  12.93FTF00 22 THIOO 32,.518070 ?.RA4300
Q.07137 0.08688 O, D0000 Q,01717 QL D000 O, 00000 3
0.0136S Q, QTEED 0, 08540 Q.O7500  1§1.,78770 Q. 08T40
21 24 SEP R2.6FZ00 A2, 29000 16,.54100 R4, TO7S0 0 T2,.74740 2.0Q400 3
Q. QOO0 G O0000 Q, QOO00 0, 00000 0,S9791 1.15957
2.587H0 0, 08%40 0, 08540 0, 087%0 24.619200 0, 00000 3
22 1 QCT IZ.40430 3J2.18200 20,01100 204000 Jx.TI870 8.%1500 1
O, D000 0.173473 0L 00000 O, Q000 n,71824 Q,20971
S.25441 CG.OL220 O, 08540 Q. 08750 33,2930 Q07320
23 8 CT JIZ. 29000 TO0&000  2L,21200 24 58800 32, E&£3R3I00 9.28700
0, 00120 1.91473% O, Q0000 O.63917 0,51493 1.21798 :
0,27625 ) D000 0, 08%40 0.02%00 18, 87990 Q.01220 =
24 15 QCT IZ, 18200 29.8%4010 1 S3600 2F. 47500 F2.404TF0 L1.ZTTEQ s
O, 109438 G, 32452 0.20445 1.24990 Q.72107 0,.00000 ¢
Q.02511 0. 0&6100 Q. 0TF4&0 0,01250 X.94709 Q.0B340 ¢
2% 22 0ET F2.07400  Z.A4B00  Z51,.77900 2IALAT7TOOH 0 FTR2L.29000 11, 30F00H
0,.31087 H,.213460 O. QQOO0 0, 0000N0 0.538679 O, OQQ00 =
0, 04295 0,.03660 0,.08%40 0, 08730 1, 737¢1 0, 00840 3
26 29 OCT I2.Q7400  ZR.BZ2400 21,8000 A 4TS IT2.29000  11.T46B850
L0150 0,176%5) 0,017333 0, 00000 Nn,35499 O, 00000 =
Q061G 0, 04880 Q08540 Q08750 Q. 08050 0.,Q08540Q

WEE¥. ENDING DATES ADJUSTED FOR LEAP YEAR
* TOTAL DISCHARGE & WERFLOVW REFER TD WHOLE YEAR
WEEKS COWERED REFER TO RAINY SEASOM OWLY



AFFENDIY: S 246
WEEK ENDING WATER CONTENT,WEEKLY DISCHAREE & OVERFLOW
FOR SCHEME:%S. CHAMDRAFUR-ASOLA MENMDHA
1 ST LINE WATER CONTENT,2ZND LINE DISCHARGE,SFD LINE QUVERFLOW
ALt FIGURES ARE IM MILLION CURIC METER
WEEK. ENDING 76— 77 77— 78 78— 79 77—~ 80 a80- 81 81—~ 32
+TOQT-DSCHRG &0.673520 T0.46010 60,758S0 S7.48900 JT7.91770 6£5.0468610
TOT-0VRFLW ©0.0QQ000 16.88190 127.91200 3.89134 I.96285 20,.713%0
1 7 MAY 40,282&0 27.7906C 21.6008¢ 18.72750 14.79S80 22.784&0
1.84439 Q.00000  0,50133 0.58148 O, 00000 0,61060
0. 00000 QL 00000 Q. G00G0 Q00000 QL 00000 O, QU000
Z 14 MAY 37.83710  Z7.28120 20,48F10  18.093FI70  1T.B76%0  22.06270
1.48900 QL 00000 0.41499 0.51164 G, QOO0 G.37413%
L alalalaln ¢, 00000 Q, O0Q00 O, 00000 Q. 00000 0, Q0000
3 21 MAY I6.08250  26.77180  19,99450 17.882860 13.34846830 21.14180
D.78217% Q, 00000 0, 28037 0,12328° 0, 00000 0, 32409
Q. QQ0O% Q. QQOHO Q. OQ000 Q. Q0000 Q. QOO0 Q. OO0000
4 28 MAY 34,.72410 26,48880 19.356100  17,.468520 7 12,28500 20,45350
D.39844 [ Palalalels] 0,.100464 QL Q0000 O, QOOGG Q. 32409
Q. 00000 0. 00000 O, 00000 0. 00000 O, OQO00 0, 00000
S 4 JUN 25,04490 15,.35220 18.93840 17.29030 11.79010 19.78310
0. 33980 Q. 00000 0, Q0000 0., 00000 O, 00000 Q,22702
Q. 00000 QL 00000 [« P aldlalala) O, Q0000 Q. QO000 G, HOOO0
& 11 JUM I4.04490 14.981210 18.51&10 17.09290 11.42510 192, 14980
' Q. 00000 QL 00000 Q. 05057 Q. Q0Q00 G, 00000 Q.17122
Q. 0000 Q. O0Q0O Q. 0Q000 0, 0000 Q. QOOO0D Q, OOO00
7 16 JUN 33.705T0  14.6ZC030 17.88280 146.69810 12.12000 18.97860
G.33960 Q. Q0000 0,6463109 0, 00000 Q. Q0000 0, Q0000
‘ 0. Q000 Q.00000 Q. QGO0 Q. 0Q00Q C. GOOO0 Q. QOOQ0
8 25 JUN - 3IX.36570  14,.42470 19.78310 17.39370 12.2B500 19.92450
Q. 67920 0, 00000 Q,.27556 QL Q0000 Q. QOQQQ0 Q. QOOO0
0, 00000 e PEalalalale] QL Q0000 G, 00000 0, QOOO0 O, OOO000
9 Z JuL JX, 70530 1S5,.72290  20,.22400 F9,.5186870 16.F0II0 Z2,. 05990
0. 00000 Q. 00000 0. 00000 C. 00000 G, 00000 O, GOOO0
Q00000 (W alalalals] Q, QOOO0N 0, 00000 Q. QOO0 €, QOORGG
10 9 JuL 26.082%0 17.,.68%30 28.8BT4T30 42,79560  19.75090  F1.75170
Q. 00000 O, QOO0 Cr. QOO0 O, 000650 Q. QOO0 0, 00000
0. 00000 Q. OOHO0 0. QOGOD 0, 00000 QL Q0000 O, OOO00
11 16 JuL 48,76090 1B, 09390 41,.&66810 44,28370 20,4530 7.14540
0., 00000 [« P olelalalal 0. QOQGH O, 00000 0. 00000 O, 00000
Q. NOO00 Q. 00000 Q. GO0 O, QO000 0. 00000 Q. QOQGQ
12 23 JuL £2.28830 20,22400 45.79850 4%5,.79850 20,.45T50  3IB. 16170
Q. 00000 L QO000 Q. QOQOQ. 0. 00000 O, QOOO0 O, QOO0
0, 00000 QL. 00000 Q00000 - 0OL00000 (o alalulalsl 0. 00000
13 30 JuUL. - 64,.Z1270 21.37140 GI.SIBSO  46.9S730 23,5270 S1.,84280
0. 00000 0. 00000 0. 0000 0, OO000 O, 00000 0, HO000
QL O0Q0O0 [ N ¢lalaleld] O, QO000 O, OO0 [ elalalule Q. OO0
14 &6 AUG 72.3F480 24.748449 SIE.11360  SR.JI0OB40N 3B,S0050 45, 12450
Q. 904733 QL AGOO0 1.J0350 0, O00CGQ Q. 00000 02 Q00
QL O0O00 QL D00O0O0) Q. GO0O0 . QOOTHD 0, 00000 Q. 0000
1% 13 AUG 73.29700 F0,.24480 S1.Q1130 SR.494T0  4T7.75120  T71.46800
2.8B1670 Q, QOOGD 3. 18884 0, 00000 Cr, Q0000 0, OGO
Q. 00000 0. 000Q0 O, QOO0 1.048864 [« P alalnlnle] 9.45786
16 2¢ AUG 70,38210 29,.798B4L0 &4,19F70  &7.Q1%S0 O, LH0X80 70,47410
3.47184 1.63710 0,4273F i.54448 Qo QCCHI0 O, 2GO00
(sl o lulalaln) Q. Q0000 0, 00000 2.82270 0, 00000 7.143T0
17 27 AUG S8, QRAIA20  £0.98650 77.0T190 LT, 7IFBL0  H9,187820  &B.A01%0
4.0701% 0,92510 0, 31161 3,89559 0L, 00000 8.90261
0. 00000 0. 00000  X2,7%470 (eI eTeleTald Q. OO000 4,1125%6
18 3 EEP 77.31840 70.,47410 70,47450 TR.T7446460 L£0,%2870 &9, 124%0
1.08650 Q o DOHOQ1) Q.9094% w7189 ¢ QQOO0 4, %2707
&, Q0000 1.98128 7%.,19990 0, Q000G Q, OROQ0 O OOQO0D
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WEEK ENDING WATER CONTENT,WEEKLY DISCHARGE & OVERFLOW 247
FOrR SCHEME: S, CHAMDRAPUR-ASOLA MEMNDHS
1' €7 LINE WATER CONTENT,2ND LINE DISCHARGE, ZRD LIMNS QVERFLQOW
AlLL FIGURES AFE IN MILLION CURIC METER
WEEK ENDING 75— 77 77— 78 73— 79 79-- 80 gn- B1 g1~ 82
19 10 SEP 8X.48500 48.494S0 47,.50850 S53,95240 44,65190 60,98650
G, QGO0 . QQOQQ 2.07807 S.7884E 0, QOO0 S.ER246
G, 00000 6.49570 19.954850 O, 00000 0, OO000 G L 00000
20 17 SEF 89.57920 &8.81770 &2,.81%20 A8.97I70 L&,TAR6K0 T7.846470
1.89777 0.30%13 S. 38804 S.45737 G, OROO0 S.82244
(oMt alululalal 3. 68430 0, 00000 O, QOO0 O, QQQGE O, Q0000
21 24 SEF BO.B3140 &5,%B9740 59,.42900 45,028%0 &8.00150 S5,.27420
4.8213& 4,.28241 5. 65660 4.77874 1.13981 5. 32917
Q. 00000 1.703%0 G, 00000 O, H0000 3.B063S O, OQ000
22 1+ OCT 74,.76860 &0.%2830 S5.404090 45.07S90 &£4,.65190 S9,.EZ900
5.49887 5.93536 G.S6E87 4.18274 4, 00884 J.66117
G, NOO60 [y alalalale Q. 00000 O, QOO0 0.1S650 G, OO000
23 8 0CT A£B.S1430 55.40400 49,78880 40 _F4T00 SO, 74660 S57.42300
5.81820 &.00045 o.78842 4,2257& &. 0045 2.36940
Q. 0000 G, 00000 O, 00000 G, Q0000 s alelalalsl (v alelaleln
24 15 OC7 &1.77890 S0_19430 44 2530 IS.184%0 5269060 £E,.469060
=.81820 S.93989  5,809472 5.59689 &, 00045 5.52671
0L 00000 0. Q00000 (AP aialalele 0L 00000 0, 00Q00 O, 20000
25 22 gCT S4,10960 484,43950 39.17800 29,7980 44.57100 47, 34360
2. 81820 S, 66057 S.88175 2.71519 5.87197 S.86178
O O0000 O, 00000 O, 00000 0, Q0000 TP e Lalalals) QL OOQO0
z& 29 OCT 47.09120 ZFQ.BSSS0 T4.221T0 24.51g00 42 39710 41 46810
5.81820 5. 103734 S.70140 5. 354345 5. 05445 5.8&178
O alalslala} QL O0Q00 QL 00000 0L Q0000 QL QOO0H0 Q. Q0000

——t

WEEK ENDING DATESZ ADJUSTED FOR LEAF YEAR
*+ TOTAL DISCHARGE & OVERFLOW REFER TO WHOLE YEAR
WEEKS COYERED REFER TO RAINY ZSEASON ONLY

- S by ey M —— i s S W A S ——_——



APPENDIX: S

WEEK, ENDING HWATER CONTEMT, WEENLY DIGIHARGE
FOR SCHEME: S, CHAMDRAPUFR-ASCLA MEMDHA

1 8T LINE WeTER CONTEMT, Z2MD LINE DISCHARGE , TRO LINE OVERFLOW
ALL FIGURES ARE IN MILLIOM CURIC METER

o —— — — A A3 W W S S TR e e ey PR SRS N SR ST M SN TR M SR RAR M SR Tt S S S S 5 (i Sl ol e g A B i e bt P TR Aok v S P A S W A by e S A S -

248
. OUERFLOW

WEEK EMDING 82— 83 B3- B84 84- 8%
*TOT=-DSCHRG 25, 124680 48.77230 4£B.584450

Q. GO000 4.0134% 4.5£545

i e Ry S S e (e T R S S S S ST P S S R S AL S ey S S S S e T T W Tt S N L A e S o B A N8 Gt Setut T B F Wy myor Sy R

TOT-OVRFLM

1 7 MAY DELA9740  1B,.51&10  T2.35450 ¢

0.41375 QL 00000 0.62192

0. 00000 Q. Q0000 0., Q0000 3

2 14 MAY 24.76560 18.02390  J0.B4740

Q. 19380 QL Q0000 «SH1I1E

Q. 00000 0, 00000 Q.QO0D00 &

3 21 may 2427040 17.Q9270 29.98L240 :

0.135%90 Q. Go000 0.62022

0, Q0000 QL 00000 Q. QOO0

4 28 MAY 23,.52750  14.30330  ZB.83430

Q. Q0000 Q. QQOO0D O.5&241 ¢

0. 00000 0. 00000 0, 00000

S 4 JUN 23.0322¢ 1&£.10S80 2B.Z7030

Q.05422 0. 00000 0.24103 :

0, 0QdGG Q, DOOO0 Q. Q0000 &

& 11 JUN 22.78460 15.72290 27.423B0

Q. 00000 QL. 0000 G, 00000

0., 00000 Q, 00000 Q. 00000 3

7 18 JuN 22.9F700 18.5161C0  27.70B00

Q, Q0000 G, 00000 0.00000 =

Q. 00000 Q, 00000 Q00000

8 2% JUN 22.33700 18.72720 27.42380

G, QQONG Q. DOQO0 QLADGD0 o

O, 00000 O, QOQ00 0, 00000 =

g 2 Jul QALGRA7S0 21.83T0FT0  27.983810

Q. 00000 Q. 00000 Q00000 =

Q. 00000 G, 00000 0.00000 3

10 9 JuL 22.28940 21.830370 28,.55220
¢, 41850 0, 00000 0. 0O000 &

0, Q0000 O, 00000 0. 00000

1t 16 Jul 23.,27990 22.0%990 29.39860 :
Q. 133450 0.00000 0.00000 =

Q. 00000 0., QR000 0, Q0000 1

12 23 JuL 24,51800 27,42380 29,9625
Q. 00000 O, 0QQ0Q0 QL QQOO0 =

O, 00000 0, QOO00 O, 00000

13 30 JuL 2T.29740  29,68050 F1.45040
0,02516 0, QOO00 O, 00000

G, GOQ00 Ce QOO0 QL OO000 ¢

14 & AUG 25.82880 3JIIA. 57950 66.54320 :
C.49381 0. 00000 0, D000

0. H0000 QL 00000 G, 00000 3

15 13 AUG 2R.7ITIG SL.41880 S.12450
1,780%0 QL 00000 2.72244

Q. O0O000 Q. 0QQ0O0 G L0000 1

16 20 AUG X.77510 SR, 74&60 HI.97710
2.89864 Q3 OG0 2.10128 -«

0, 00Q00 0., 00000 2.21199

17 27 AUG B NOT220 0D, QT7010  L£&,T4TZ0
0.812396 0, QOON0G T.OGT4E8

O AOOOO0 ), Q0000 2.79344

18 3 SEP DA D270 EB. 74440 4£1,.4844470
: 0, 604487 3.h979a S.73471 2

0, OQC0O0 O, OO0 2

Q, DOO00



APPENMDIX: 3

249

WEEEK ENDING WATER CONTENT,MWEEKLY DISCHARGE & OVERFL.OW
FOR SCHEME:S. CHANDRAPUR-ASOLA MEMDHA .
1 8T LINE WATER CONTENT.Z2ND LINE RISCHARGE, 3RD LINZ QVERFLOW
ALL FIGUFRES ARE IM MILLIOM CURIC METER

i — ——— T ——— T 1 " S S St B S TV N S Y T E YT S I S S S S T S N M N S R S S Pt S P A R e B B o e e SO e S S St et o P g P Aot Bt B B

B e

19 10 SEP
20 17 SEP
21 24 SEF
1 OCT

23 8 0CT

ocT

i e e s s e e e e i e e Sl PR P i V. Ml L WP g s L s

29.6B0S50
Q.58360
Q. Q0000
34.22150
0. 00000

Q. 0QG00

32.95730
1.3220%
0. 00000

29,1165
4,93565
Q. 00000

23.52750
S5.00372
0. 00000

| 20.22370

3.11187
QL Q0000
23.77510
1.99572
G, 00000
24.51800
Q. 00000
Q. QOOQ0

83—~ 84 84— BS
&7.01550N T6.09940 @
1.69376 ~&.57494 :
QL Q0000 O, 00000 3
&F.480Z20 51.84290
2.90935 ®.79980 »
O.66182 QL 00000 ¢
68.00150 44,12480
I.324877 6. %2194
1.27370 0, 00000 3
£8.394850 4G, 92600
3. 39745 £.84221
Z2.07790 Q00000 1
£7.01550 34,B6420 :
T.39345 6,50334
0. 00000 0,00000 3
L4.865190 JI2,4685590
3.561051 S« 586293
C, OGOO0 €, 06000 3
60.07010 26,62530
%.21824 4$.08931 :
QL 00000 £, 00000 =
S5.65820 2J.53700 ¢
&.58499 4,56819 :
P lalalalal O Q000 =

AR A G WAN P BT S e o e B et B¢ S — ! i — -

R R -

WEEK ENMDING DATES ADJUSTED FOR LEAP YEAR
* TOTAL DISCHARGE AND OVERFLDW REFER TO
WEEKS COVEFRED REFER TQ RAINY SEASON ONLY

P g — o — T Y T . P L U {Spop Bt e kit el e e W e e i s

WHOLE YEAR
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