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PREFACE

"DAYS EVAPORATE UNDER THE HOT SUN" . Beth Brunschweig.

Days are evaporating under the hot sun without water in most of the
regions of India which is dus to the unequal Juttibuﬂon of rainfall, Further,
this is also mainly due to the uﬂm natural, physical and hydrolo(lcnl
disparities among the regions. From time immemorial water {s an important
input of agriculture and is considered responsible either for the prosperity or
for the backwardness of a region,

The role of water in Agricultural Development is of vital concern and
harnessing it when in abundance and ameliorating it when in scarce; both
creates a multitude of problems and hence requires a careful planning of this

precious, scarce resourcs,

The present crucial period of water scarcity in our country has its
impact on all manifestations of our everyday life like perpetual scarcity in’
the farm front for irrigation, inadequate supply of potable water in all urban
areas and the water levels of reservoirs touching the lowest ebb during summer
months creating problems for the hydel power production in turn affecting the
industries which are all creating many economic problems in the country by

affecting the production in farm and factories,



Tamil Nadu, the macro.region is chosen for this study, where the
perpetual scarcity of this "mobile constitusnts of nature' is there with
perennial problems; which {s a part of the programme of my Master of
Philosophy,

'This study examines the contribution of water in the agricultural
development of this macro-region and as well as it brings out th regional
agricultural and economic disparities,

' This study is mainly an attempt to ani!yu the part ‘plny-d by water
in agricultural devalopment and thia is expec ted to serve as a broad base
for further detailed analysis of this specific problem.

1 take this opportunity to express my desp sense of jra.titm!c to
Mr. Ashok Rao who supervised my work, Iam also indebted to Dr,
Sivaswamy and Dr, L,.S. Bhat for giving me valuable suggestions and
- constructive criticisms. 1acknowledge my thanks to Prof. Moonis Rasa

for his valuable suggestions, keen interest and encowragement,

I am much indebted to Mr., Winnfred, Executive Engineer (Gauging
Division), P.W.D., Tamil Nadu, for his valuable suggestions and also for

providing me with statistical data for analysis,

Finally I thank all the INSDOC & PID Staff, especially Mr, V,

Ramachandran, Senior Reprography Officer, for all his help and cooperation

in this work, %
D".: Ko . Gita

New Delhd,



INTRODUCTION



Water, the earth’'s most abundant compound, is & vital constituent in
all Jiving matter. Its umique properties and ubiquitous mature always sffect
sl aspacts of human activities and endeavours In inaumerable ways. It |
continnes to\ruh&pa the hndicnpc aad hence, is a dominant factor gwernin
all sspects of the environment on the earth's surface. Since, it has been
involved in the rise and fall of civilisation, from the beginning the use and
control of water is therefore is of vital comncern to every human.being and to

every nation,

W.W. Eckenfelder says "water in todays market place is an indig.
peasable rescurce whem messored in terms of welght, water is by far the
greatsst resource used by man. For example, water use per capita in the
U.8. is greater by a large factor than all other resources combined,

Howaver there is an linportant slement in the development of & water resource
which distingulshes from that of other physical systems aamely man's vital
ability to use water, pollute water supplies, reuse water which has a recent
history recycle, slightly used water and renovate the most objectionable

watep' [l]i

The emergence of water resource as s fleld of study involves the
factors of what constitukes & proper assessment of such resources, the
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[1] W.W. Edkenfelder: International Conforence en Water for Peace
Vol.1V, 1967. '



estimation of physical poteatial, the determination of technical and sconomic
foasibility and thc_n evaluation of social desirability. Further, the availability
of water in any region leads to a desper understanding of natural endowmsals
and .th&lf fusion with ths resource further ?oncm the fact that it is not ealy

a commodity, which is directly used by man, but it is often the main spring
for extensive ecomomic developmaent, commonly an essestial slement in

man's asthetic experience and slways & major formative factor of the
physical and blological savirosment which provides the stage for his activities,
As & yesult, th§ water resource of any region can be regarded as a highly

variable and myn. resource in the widest sense.

High moblility is one of the distinguishing characteristics. Since, it
s the only compound that exists saturally in substantial quantities in the
m@. physical states . sclid, liquid and gae; this compound also plays &
major role in the thermal economy of the sarth and its atmosphere. The high
mobility and thermal _bohvlour of water are well (Nustrated, in the series of
intsrcounected dynamic avents that are collectivaly called the “"Hydrological

m“"o
The Hydrological Cycle

The noted Greek Philosopher Plato (427.347 B.C. ) recognised that
the surth’s rivers were fod by rain and that water moved in & continuous



ocesn.land-ocean cycle what we know today as the 'Hydrelogical Cycle’ [1]. °

Frecipitation when it comes, it falls both over land and the ocean.
A part of it get evaporated frem the ocesn and reaches the atmosphers as
water vapour. Similarly frem the land, a part of it get evaporated frem the
water bodies existing over the land surface and a part of it is got transpired
from the vegatative cover, Over the land, the remaining part will become
surface run.off and fiaally, after its utilisation during its course it finally
ronches the sea. Thoss part of p:nlpmtloi which goes as water vapour
both from the land and the ocean due to the herisontal advection of water
 vapour ia the atmosphere, comes back again as pnclplmlon wver the land

and sea and the cycle ageia continues iike this.

Although, fluctustions in the rate of water may occur in certaln
segmsents of the above cycls, the total water vﬁmo has remained comstant
for millions of years. The cycle is powered by the solar snergy, the dally
{nput being greater than all energy utilised by man. "’/’ Since the dawn of civilie
~ mation, 1- actuality water is net continnously movhg It may be temperarily
stered (for centuries) either within the earth's crust, on the earth's surface
or in the atmosphéere. At any instant it has been found out that only 0. 005 per
cent of the total water supply is moviag through the cyels [2].

- A e - L AR XYL EJ]

[1 2] Owen S, Oliver: "Natural Resource Couservation” (An Ecolegical
Approach). The MaCmillan Company, New Yerk 1971, pp.117.



Availsbility of water at the Global Centext

WQ Ml mu the major puhnyc of the hydrelqlcnl cycle, bcglnhx
with the eceans which cover 70% of the urth'- surface vlth ult water up to
7 miles d«p, ’X‘hu oceans contain 97. 3% of all sarth's water which is over
k3§ mmm cublc mnu ({1 qmldrﬂnu acre 2. Jo As water molocn!n at the
ocm’n surisce warm up. they ruch the um:ykou by mpoution. It is
emmtcd that more than 33. 700 cubls muu of fresh water are myotud
from the wrld'n ulty ocesns annuslly. When the oceans are nat constantly
icﬂﬁhd. the o_eéu would drop by 39 inches yearly. This atmﬁphc:lc
moisture forms a blanket azound the earth which retards heat loss by ndlmm.
 Without this water vapour mantle, the earth would have a temperature of
— 300 degrees [1]. | |

AS the water vapeur rises, it graduslly cools, condenses and forms
clmduv_ Of the 83, 700 cubic miles evaporated from the ecean 71, 000 cubic
miles retura to the wm as precipitation asd 9, 000 cubic miles zm on land.
The atmosphere holds a constant velums of less thas one hundred thousandths
(3100 cuble mn;;) of the total water supply. -rm stmospheric molsture |
upnnnu latent uﬁrgy origimally derived fro:n the sun which is nlund

chuugh storms [2].

(X R K X N R R AR R T L R Y 2 X

[1 & 2] Owen 8. Oliver: "Natural Resource Conservation” {An Ecological
- Approach). The MaCmillan Cempany, New York 1971, pp. 117,
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FYurther 75% of the tetal fresh water is locked up in giaclers and ice
shests while almost all the remalning water is in the form of groundnut. It |
is an astonishing fact that rivers and lakes held caly 0.33% of all fresh
water and the atmosphers a mere 0. 035% [1].

~

Avallability of water in Indis

Mﬁqmto. ;écunti and long range study of the flew in rivers are
becoming ezsantial to estimate the nuﬁei watey resources of any ceuntry,

In Indis, dus to hydrolegicsl, geographical and political factors
acting with regard to catechmant azeas resulted in Inadquacy of the data,
Though rainsll data are availalle, the river flows are sot available sven for
many of the most important river basins. As a result, preseat aseessments
are mainly based upon the co.-efficients of run.off,

According to the studies made by Dr, Khosla the total asnual flow for
all the river systems in Indla comes to 16,72, 599 m.cu. m oz 1356 million

aere ££.2].

The annval rainfall over the entire country is just ever 37, 000 mill,
ha. cm. (300 m.a.ft.) of water. Of this about 12, 350 mill. hs. cm. (1000

m.a.ft, ) of water is Jost by evaporatien and roughly 8, 020 mill. ha. em.

{1] Ch:thy. R.J. ed.: Water, Earth and Man, London, Methuen & Co.
19 " i 11

i2] Khosla, A.N.: "Ax Appraisal of water resources”. Unesco. 1951,



(650 mill, acre. fi.) seeps into the soll leaviag 16, 760 mill. ha, em (1360
mill, s, 8.) to flow into the Fiver systems. The suriace flow however,
cannot be utilised in tote because of Jimitations impossed by topography, flow
characteristics, and soll comditions. It has been estimated that oaly cbm
8,550 mill, ha. em. (450 mill. acre R.) can be utilised for irrigatien.

Of the 8, 020 mill, ha. cm. (650 mill, a. ££,) of water that mﬂy
seeps into the soll 4, 320 mill, ha, em. {350 mill, a, f.) remuins in the top
layers snd contributes to soil moisture which is essential Sor the growth of
vegetation. The remaining 3,700 mill. ha. em. (300 mill. &, f.) percolates
in the porous strata and represents the annual enrichment of underground.

water [1].

The contral water and power commissien hss alse mm gut the
surface water :;umcu of different reglons during the period 195466, This
study was based largely on -htu.tiul anslys is of the flow data whezever It
was available and on suitable rainfall. run.off relationships wherever
observed data is meagre., According to this study in the year 1960, the
water yesources of the various basins accounted to 18, 81, 057 m. cu.cm.

(1525 mill. . #.) [2].



Out of the total amount of groundwater recharge estimated, a part of
it will be lost as evapo«transpiration and sub.surface flow etc. Different
percentages of such losses were assumed for different areas based on topo-
graphy, rainfall and other geohydrological and physiographic conditions of
the areas and also on the basis of earlier studies and experience, After
doﬁcﬂng such losses from the total svailable groundwater recharge works

out to be of the order of 219 mill, a, ft, per year,

Availability of water in Tamil Nadu

Located in the south, eastera part of the country and coming under
the infivence of the maldistribution of rainfall of both the southwest and

northeast monsoons, the importance of water in the state is well recognized,

At present M% of its surface water has been utilised and the available
groundwater according to the Groundwater Directorate is 11,79 million acre
ft. and the present extraction accounts for 6,966 mill.a. ft. and the remaining
will be extracted within a period of ysars.

Water Resource and Agriculture

Water is considered as an important input in agriculture and hence

agricultural water management receives greater attention from the past,

By releasing several high yielding strains of different crops,
especially cereals and with the devslopment of multiple eropping techniques,

4



crop scientists have made s major contridution in setting the green-
ravolution in Indian agriculture, The immaense mw-- of these new
varieties and modera techniques of crop production cannot be realised,
unless water management practices and the associated needs are tailored
to suit them. Cencepts in soll.plant, climate-water relationships have
changed radically from the past, but the irrigation practices are remaining "

the same,

Efficient watsr masagement is an essential feature of irrigation
planning. Integrated development of water rnméu. officient methods of
conveyasce and distribution of water om the farm, suitablé methods of water
application, soil mansgement practices asd cropping patterns for high water
use efficiency, timiag of irrigation to suit crop growth stagss and the removal
of excess water are important aspects of a comprebensive irrigation develop-
ment programme, Furthsr irrigatien projects cannot be considered complets,
. until it can apply water efficiently at times and in amounts consistent with soil

condition and plant grewth requirements.

Mid term review by Madras Planners writes "Madras is among the
fow states in India where there has been no default in the fulfillment of the

- -



tﬁon is always an imbalance between population and resources intho atate,
Though agriculture has reached a fairly high level of production,the scope
!6: development is limited and the scaatiness of water resources in the
ohﬁ is considered as the main eri_tcrh which always creates fluctuations

in the economy of different regions of the state,

In the coastal regions of the state, the largest oumber of east
flowing rivers and an wjrnitbl- amount of rainfall received from the
southwest and northeast monscons ars playing major role in the agricultural
prosperity of the region. In the interior part, the subsoil water is freguently
too desp for use sxcept by pumping and the rainfall is also poor.than in the
coastal areas. Hance, the interior part of the state are the main water
deficit aveas,

Owing to these above geographical and climatic differences there have
besn wide discripencies between the agricultural developmasnt of the coastal
regions with that of the other interier regioms.

‘Water resources and Agricultural Development

Always a minimum analysis is necessary to detsrmine the possible
contribution of water rescurces in agricultural deveopment so that it balps
in iaow}u how far water as an iaput stimulate agricultural growth and
development and at the same time it also helps in knowiag about the return
of the irrigation investments of the state,
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Water availability in return to regional agricultural development

~

has been assessed in so many studies which found out that water nlnys tf o
* constitutes a bottleneck: to agricultural economic growth in water deficit
areas of the country and that its presence in large quantities in other
regions guarantes rapid growth, The studies have further confirmed the
fact that water ruouicu devslopments are good tools in accelerating regional

agricultural growth provided the other factors are alse favourable,

For analysing the above fact irrigation which is fmﬁhﬂy known as
the "Productivity Criterion" has been mostly taken since, it has been felt
that remunerative irrigation works are slways expected to develop the
country's water resources to the full and in the optimum manner. Further,
irrigation is only one of the factors in agricultural development and best
results are naturally obtained when there is a balanced development of
various factors, the yield of each factor being as much a function of its own

growth as of the growth of other complementary factors,

When the regional agricultural development is analysed taking frri.
gation as the main criterion (by means of emphirical tests) in Tamil Nadu,
there is lot of imbalances sesn amoeng the canal irrigated region and the tank
- irrigated fo;icn. The main reason for this is that from the past many |
medium and minor irrigation 'm;ua.. have been extended in (high and
medium rainfall) the canal irrlg:hd region, With a view of providing
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security against droughts which hcvi become - stimuli. for the highest
development and the low priority in the tank irrigated region is due to the

unstable demand for irrigation,

<

This in tura also has modified the structure of irrigation rates which
has been more in the canal irrigated region dus to higher demands and the
unstable demand in the tank irrigated region has resulted in the low frrigation

rates,



CHAPTER 1

GEOGRAPHICAL BACKGROUND OF TAMIL NADU
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INTRODUCTION

Natural resources are essentislly parts of the enxvireament to which
man adapts himself and from which he derives his worldly goods. As his
intellect grows and his numbers multiply, his needs become grester, His
incessant endeavours and the sphere of activities are snlarged, As a result,
he has to adjust bis activities more carefully to accord with the aatural condi.
tions in order to utilize more efficiently, the natural resources avallable to him,
He can achieve such adjustment and utilisation MV when he comprehends his
enviroamaent as & whole and recognises the tatricate relationships among its
parts. Hence, the basic factors he has to study for understanding the unity and
faterdependence of astural resources at his disposal are topography, location,
&ﬁugn; soil and climate,

Topography is both a product of and comtzibutor to envircnmental
factors, For example windward alopes receive more rain than leeward side
which results in a thick vegetative cover in that ptrt which i & product of soil
and rain. This ia turn protects soll eresion and increases the solls' water
storing capucity. Water storage in tura reduces seoll injury by leaching. All
these are mainly due to a single topo;npiﬂc slemaent of exposure to winds,
Hence, topography opsrates with equal or even greater potency in the variegation
srrangemesnt of the anvironmental composite or scosystam.

Among the attributes of place, climate holds high rank but it canaot

be regarded as a satural resource in the ordinary sense being essentially



nsithery mutable nor destructable. But at the same abundance of resources or
poverty, conssrvation or waste of natural resources cannet be interpreted
without the inevitable persistent influence of climate.

Soll has developed aaturally and remains undisturbed, which
reflects the whole composite of environmental mru. Since it helps to
sustain life it is called 'Biosphere’ or 'Zome of life’. 1n youth it resembles
its parent rock material and in maturity it conforms h- climatic and topographic
condition. Indeed solls epitomizs the entire gamut of envirommental factors

The above factors revesl that the study of these factors becoms
sine qua nom for the study of ons of the procicus resources namely water

resources of Tami]l Nadu.

LOCATION

Tamil Nadu situsted at the south eastern extremity of the Indisn

‘ ponin_snh has bay of Bengal as the eastern boundary and Indian QOcesn in the
south. To the north lie the states of Mysore and Andhra Pradesh and along
the western flank lis the western ghats ssparating the state from Kerala.
The state his s geographical ares of 1, 30, 070 sq. km,

PHISIOCRAPHY

Topographically there are several divisions In the state. Farallel
to the coast is sesn a broad strip of coastal plain which can de divided into
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three parts. First, the ccromm plains comprising the districts of
Chingleput, South Azcot and North Arcot. The alluvival plains of the
c;uvary delts extending over all of Thanjavur and part of Tiruchirapalll
district and the dry southern plains ln Madurai, Ramanathepuram and part
of Tirunelvell districts. |

Between the Palar and the Cauvery the Constal plain is backed by
:ﬁw u’:tcuiilon of the eastera ghats in a chain of low flat topped hille, the
. Javadis, the Shevroys, the Kalrayan and the Pachchamalais which continue
south of the Cauvery in an even more dbroken formation and eventually meet
the Cordamom hills in Madural district, Between these hills and the western
ghat is a phtm (average elevation 1000?) rising westward, The Cauvery
valley divides the plateau into two parts - one comprising maost of Salem
dlstrict and part of North Arcot district sad the other comprising most of
Colmbatore district,

There {s & narrow mountainous strip all along the western boundary
-of the state except for the gaps at Palghat and Shencettah. The average
height 1s above 4000’ and the highest peak in the Ootacamund area is 8500

above ses level.

All rivers in the state flow enstward from the westarn ghats and

are rain fed, Falar, Poonalyar and Cheyyar are the thres impostant vivers



flowing in the nozrth which are not perennial. The ceatre of the state is
drained by the Cauvery which is perennial and it flows alongwith its tribu.
taries towards east samely Bhavani and Amravathi. The other three rivers
which are south of the Cauvery are Vaipar, Vaigal and Tambraparni and
apart from ﬂleu; there are numersus rivers and streams flowing in the
state. Among these the Cauvery and the Tambraparal are two important
perennial rivers of the state over which the whole agricultural economy of
the state depends [1].

CLIMATE

The climate is tropical but mere squable, The maximum tempe-
rature is rarely above 110°F (43°C) and the minimum seldom below 65°F
(18°C). The sverage rainfall in the state varies from ares to arves over &
wide range of 25" to 75", The mouatainous region sad In particular, the
Nilgirle sccounts for the maximum rain, most of it from the south-west
mongoons, Keayakumarl du gets tMnly high rainfall on sccount of
prcclﬁiuﬂm during the two moasoon seasons as well as In sumamer, Of the
remaining area the Coromandal coast has the highest precipitation of 40" to
50". The raiafall dcctuu; westward in the plateau and southward along

[1) 'NCAER: Techno.economic survey of Madras - Economie Report

15

Report of the National Ceuncil of Applied Ecenomic Research 1961°,
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the coastal plain, the Coimbatore and the southern districts like
Ramansthapuram and Tirunelvell get the minimum rainfsll,

SOILS

“The solls of the state fall into four greups:

(1) Red and laterite solls.

(i) Black solls.

(it1) Alluvial soils.

{iv) Forest and hill soils.

Red and Laterite soils are found almost in every district of the
state. Their greatest concentration lies in the districts of Madurai, North
Arcot, Chingleput, Salem, Coimbatore, Tirunelvell and Tiruchirapalll.
Thess soils are not predominaat in Ramansthapuram and Thanjsvur
districts only. Though red soils are generally less fartile than black solls,
thelr loamy structure and the intermixture of thin and fine textured soils

make them more versatile than the black sofls [1].

Black soils are found all over the state with the longest concen.
tration In Ramanathapuram, South Arcot, Tiruchirapalll and Thanjavar
districts. They cover less thas 25 per cent of the aren of the state, They

are fertile dut poor In organic mstter, aitrogen and phosphoric acid,

‘-.0@‘&0‘..--‘-0-';-.

{1) 'Report of the Irrigstion Commission, vol.ll, Partll. 1972'.
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The concentrations of alluvial solls ave found in the Cauvery deita
which consists of the districts of Tliuja.m sad along the banks of the river
in Tizuchirapslll district. The Cauvery alluvium is rich and well supplied

with potiih' aad magnesium although it is poor in nitrogen.

Forest and hill solls predominate in the Nilgirt hills and in the
Kanyakumari district. They are porous ia texture and rich in organic
‘matter with nitrogen and other nutrients,

. CONCLUSION

The above geo-physical factors ldeatify the "Ecologiesl Mileu" of
Tamil ﬁadn and the natural endowments sesn among the 'Mileu’ is giatly
influenced by all the factors divectly as well as indirectly, Hence it
becomes man's imperative necessity to adapt and te adjust to his surrounding
natural factors and its ecosystem which enables him to utilise the precious
ard the scarce resource to his optimum benefits. | |



CHAPTER 1

WATER RESOURCES OF TAMIL NADU
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INTRODUCTION

Wnﬁer as & natural resource has the pride of placs in the prosperity
of a nation. It is not only indispensable for the sustenance of life, but also
for the economic and soclal development of the community. As a result,
from the beginning of civillsation, man's sternal struggle always centers

around water and his ability to control and harness the water yesources

available to him, R

The numerous tanks aad anclent anicuts that dot Qu landscape of
Tamil Nadu bear testimony to this struggle for the sssured supply of water.
The century old constructions of many big and small dams across the rivers
flowing through’;;m resulted in the maximum utilisation of the available
surface water resources, With no more sigaificant poasibility for harnessing
the surface water resources the task of meseting the demand for water in s
growing economy is the greatest problem f{aced by this state and it has been
found out that this demand can only be met where there is a proper planning
for the coordinated exploitation of both urfncé and underground water

resources of the state.

All water resources studies must start from an assessmaent of the
available supplies and such an assessment depends on the availadbllity of
relevant data. So this chapter begins with the nature of hydrelogical data

availadble and then outlines the available water resources.
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HYDROLOGICAL NETWORKS AND DATA

Tamil Nadu has the longest record of weather observations in India,
The first Metsorological cbssrvatory in India was established at Madras in
the year 1792 by the East India Company. Since then, the rainfall measure.
ments are systematically done not only by the Meteozological Department but
also by the Public Works Department of Tamil Nadu, Aecaidbg to the Indian
Meteorological Department, Tamil Nadu is having 374 reporting raingeuges
snd 184 non.reporting raingauges [1]. Reinfall is recorded daily at all the
raingauge stations at 08, 30 hrs. 15T and represents the total for the pro-
ceeding 24 hrs. This state also has 15 modern self reporting raingauges.
The daily and monthly rainfall data of all these stations are published annually
by the Public Works mmm of Tamil Nadu, whereas Indian mg-crolollcd
Department has bfdught c;ut mean annusl and monthly rainfall for 50 years

SBeveral authors, both the Meteorologlists and Geographers have
anslysed the rainfall data; some are related to point rainfall taking only one
station. (Ramakrishnan 1963, Ramamurthy 1968, Soundararajulu, K. &

LA L E LA T2 LY £ 2 F 2 2]

1} Personal Communication: Report on gauge and discharge sites for
which discharge data is available for mers than 25 years., P.W.D,
Govt. of Tamil Nadu as on 26.8. 1971//Reporting raingauge stations
in various river catchments for Indls, IMD.



Srinivasan, A 1965 and some for the whole of Tamil Nadu or part of it,

Ramamurthy, K 1968; George, C.J. & Vasudevan, V. K. 1963) [1,2].
MEASUREMENT OF EVAPORATION

‘No syttmtic work has been done in the evaluation of evaporation
for the whole state and the limited number of evn_porimetmhﬁoaq in the
state further confirms ti:h fact. Accordisg to the Indian Meteorological
Department the pan svaporimeter stations in this state are only 7 and all
these stations are installed only after 1955 [3] (Appendix). No- 1

SURFACE WATER OBSERVATIONS

. There is no separate organisation in the state for mryhl‘ out.
hydrological chservations and this work is done by the officars in.charge
of reservoirs tndvanicuu. | The observations relate only to the supplies
brought down and utilised under the related project. ¥or msjor projects,
however, the sbaervations and readings include the daily flows at the gauge

sites, the utilisation and the surplus.

v

] Ramakrishnan, K.P.: A study of fifly years of rainfall of Madras
City, Indian J Met Geophysics No 4, 123144 (1963).

{2} Ramamurthl, K.: A study of 100 years of rainfall of Madras City,
Indian Geographical Journal, XLIII({1-4) (1968).

(3] Personal Communication: Catchmentwise list of open Pau Evapori-
maeter stations in India as on 1st August 1972, IMD.
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GROUNDWATER INVESTIGATIONS  ~— — ————

Althaugh there are 20 systematic groundwater abservations in the
state, r‘ecmﬁy .\mdor.' the United Nations Developmant Programms, ﬂm
Tamil Nadu has initiated & groundwater survey of the basins of Cauvery,
Falar, Kortalayar, and Araniyar and in the Neyvell avea. In addition to
the United Nations Development Programme and the Groundwater Directorate,
there are several other agencies doiu lnvcnum;m- and development of the
groundwater resources in the state. Thers are

a)  The Central Groundwater Board,

)  The Department of Agriculture,

¢}  The Fublic Health & Highways Department,

d4)  The Agricultural Reflnance Corporation.

From the foregoing paragraphs, it can be inferred that except
rainfall data, no other data on the other components of water resources are
available for Tamil Nadu. Sporadic cbservations that teo for s particular
ﬁeriod of time i.u. howwci'. avallable in the official ruatdﬁ. This isa
serious handicap while studying the water resources of Tamil Nadu,

5o all the assessments of the avallability of water resources are

made nsing emphirical formulae.

. FACTORS CONTROLLING THE WATER RESOURCES
RAINFALL AND EVAPO.TRANSPIRATION

The nature of the utilisable water in rivers and aquifers is

determined gy%hlmo which is struck in any ares bstwesn the incoming
xx(a)ﬁﬁi(/:,g’?l (Es210) G- 9914
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precipitation and the demands which are made upon it by evaporation and

transpiration from matural surfaces.

RAINFALL

The only source of water for Tamil Nadu is rainfall which rosults
from the depressions and cyclones that cross this state during the two

monsoon poriods and the local thundershowers during the hot season.

The mean mml rainfall in Tamil Nadu generally decreases
from the coast towards the interior and increases with iulght. Thus
along the coast, the mean annual rainfall is over 1, 200 mm (Madras -
2,680 mm, Nagapattinam - 1, 406 mam) and in the mountains it increases
to (1303 mm at Octacamund and 1, 688 mm st Kodaikanal & Palni hills),
Three fourths of Tamil Nadu lies i the rainshadon region of
western ghats and the rainfall in these areas (Coimbatore, Madural,
Tirunelvell) are between 500.1000 mm. The coastal regions of
anﬁhnpuum and Tirunelvell receive low rainfall below 600 mm,
The following table shows the average ammual um for the
districts of Taml Nadu,



Annual Distribution of Rainfall in Tamil Nadu (1970)

Districts Actual Annual Normal Rainfall
Rainfall in mm. - iamm,
1. Madres 1,219.1 | 1,285.6
2. Chingleput 1,396.1 - 1,211.0
3.  South Areot 1,359.7 1,188.9
4. North Arcot , 1,217.1 971.1
5. Salem 914.7 842.4
6. Dharmspuri 9304 84¢.3
7.  Coimbatore 741.9 | 718.4
8. Tiruchirapalll 1 898,0 - 871.1
9.  Thasjavar 1,422.4 ~ 1, 147.8
10. Madural - 816.6 ' 854.8
1), Ramansthapuram 862.9 839.5
12.  Tirumelvell | 867.8 814.8
13. Nigiris 2,052.8 1,920.8
14. Kenyakumari 1,365.9 | 1,469.7

Source: Abstract of Statistics, Quarterly, March 3lst, 1971.

The above table shows the fact that the districts like Thanjavur,
South Arcot, Chingleput and North Arcet which lie in the eastern part of
the state are more fortunate in getting enough rainfall from both the monsoons.
Hence, in thess districts, the total rainfall is higher than the other districts
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excluding Nilgiris and Kanyakumari whié: receive an average rainfall

varying from 145 to 190 cm.
VARIABILITY OF RAINFALL

The annual rainfall varies 'r‘ontly from year to year. The co-
;efﬁcimt of variation in the state ranges from 20 to 35 per cent all over the
ltwo. The maximum variability is sesn in Coimbatore district and & part of
South Arcot which s above 35 per cent and in the districts like Nilgiris and
Kanyakumari the varisbllity {s below 20 per cent. In the sastern part of the
écutd region, it varies from 28 to 30 per cent. The varisbility on the whole
ic‘p&cts the fact that the incidence of rainfall is highly h‘tetm and stresses
" ﬂu importance of irrigation needs in the state,

SEASONAL DISTRIBUTION OF RAINFALL

Tamil Nadu rncpivn zainfall in both the South-west and North.east
 monsoons and also in the hot weather period due to local thundershowers,
Although Tamil Nadu as & whole receives 43 per cent of its annual rainfall
during the North-esst monsoon season, the coastal districts receive more
than 70 poi cent of lté rainfall during the Northeast monsoon while the
Nilgiris and Palais receive the maxinmmm rainfall in the Seuth.west monsoon.
The interior gets rainfall in both the seasons and here thc.nmm of rainfall

due to local thundershowers is significant.

The following table shows the seasonal distribution of raiafall in
Tamil Nadu between 1961.71.
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SEASONWISE DISTRIBUTION OF RAINFALL

SOUTHWEST MONSOON (1961-71) ©
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SEASONWISE DISTRIBUTION OF RAINFALL

NORTH-EAST MONSOON (1961~ 71)
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SEASONWISE DISTRIBUTION OF RAINFALL

HOT WEATHER PERIOD (1961~ 71)
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The sbove table reflects the fact that during the South-west monseon
senson, the amount of rainfall is low but extremsly reliable. But during
the retresting monsoon, there is high variability with heavy falls in some
years (1966-67, 1969.70) and complete faflures in few years (1961-62 and
1968-69).

INTENSITY OF RAINFALL

Since rainfall in Tamil Nadu in general is associated with the
passage of depressions and cyclones, the intensity of rainfall is great
resuiting in floods.,

Among these, the work done by O.H, Dhar &k G.C. Ghose [1] hae
Deen taken for discussion about the tropical disturbances (from 1891-1960)

in Tamil Nadu (Appendix), No . 3

During the pre.-monsocen period (April & May) the number of trepical
disturbances experienced (1891.1960) in the basin which has east flowing
| rivers Detween Pennar & Cauvery were seven, but it has been found out that
the frequency of occurences of these disturbances over this basin sare very
fow,

[1] Dhar, O.N. & Ghese, G.C.: ‘Spatial and sequential distribution
of deprassions/storms over Peninsular India’, Seventh sympesiom
the Civil and Hydraulic Engineering Dept, "Water Rescurces”,
May 11.16, 197]1. Indian Institute of Science, Bangalore, 1971,
PP A10-1 - A10.17. :

26
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Whg the post monsoon nuﬁ (Octsber to December) the Canvery
basin and the basin which has east lowing rivers beatween the Pennar &
Cauvery had exparienced 22 and 29 tropicsl disturbances respectively.
Hencs, it has been found out that the maximum cyclones occur only during
the North.east monsoon period.

The study further reveals the fact that Tamil Nadu Coast cxpprtmu
the tropical disturbances in the moaths of April, May, Octeber & November.
Novembsr, however, is the month when the frequency of thess dl:tnrbancul
is the highest,

EVAPORATION

As stated sarlier no direct measurement of evaporation is done |
sy stematically in Tamil Nadu. In the absence of observed data, there have
been {ew attempts to caleulate the evaporation particularly evapo- ,.
transpirations frem meteorclogical formulas. There are derived values
of svapo.transpiration for few stations in Tamil Nadu in the Works of
Ermanusl Adiceam (1966) based on Papﬁh,klt'n formulas and of V. P.
Subramanism's dased on Thernthwalte's formulas. A.N. Khosla (1951) alse
derived a formuls fer the computation of svaporation lesses in Tamil Nadu,

Since it is outside the scope of the present study, the sccuracy of
these derived values and the applicability of these methods for this state are
not dealt in this. However to give an indication of the extent of losses due
to svapo.transpiration, ‘tlu derived values baned on FPapadakis method is
given in the table below.



Jon. Feb. Mar. April May June July Augwt Sept. Oct. Nov. Dec. Totol

75 8.9 100 1.4 162 159 133 120 NS5 82 62 6.9
8.4 11,3 4.8 1.4 183 M6 129 19 NO 88 70 6.0
13.0 4.0 4.8 1746 118 1.9 1.3 1.3 11.Y 100 89 9.5
59 646 74 84 125 47 129 N2 95 70 631 5.5
98 133 162 Me 132 93 82 85 90 85 79 8.3
9.7 128 1.2 17.4 18.1 166 158 4.7 4.5 101 7.7 7.9
55 64 74 75 - 140 132 MY 98 72 53 5.0
9.3 6.7 150 151 W.) 158 1.4 40 124 97 77 75
4.1 43 S1 47 52 30 55 24 23 23 20 34

Seurce: Les GEOGRAPHIE DE L' IRRIGATION
DANS LE TAMIL NADU, by EMMANUEL ADICEAM.
Paris, Ecele Franceise D'axtreme ~ Orient, 1966.

56
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DISTRIBUTION & POTENTIAL SVAPO-TWHMT!QN IN TAMIL NADU

It has been found out that the potential svapo-transpiration distri-
bution i Tamil Nadu during winter is high and it ranges from 12 cm to
14 cm psy month,

During the South.west monsoon period the potential evape-transpirva.
tion distribution (June to September) exceeds over 180 cm In the extrems
south.eastern part of Tamil Nadu. In general the asnual potentisl svapo-
transpiration ranges between 140 to 180 cm (n the state. For the extreme
south eastern part, the Tuticorin area shows the high values of the ovder §t
180 em. In parts of 'rmn Nadu potential svapo-transpiration continues to
be high upto August.[l]

The high rate of potential evapo-transpiration as seen sdovs depicts
the need for minimising this jmscou which will cnbli tlu conservation of

this precious resource.

HYOROGRAFHY OF TAMIL NADU

The Public Works Department of Tamil Nadu and the Central
- Water & Power Commission has groupsd the rivers of Tamil Nady inte 3
major basins and they are:

. .

$1] Rao, K.N., George, C.J. & Ramassstry, K.S, :"Potential evapo.
~ transpiration over India’ Seventh Sympesium, The Civil &
Hydraulic Engineering Dept, '"Water Resources”, May 11 to 18,
;9;1. Indlan Iastitute of Science, Bangalore (India), pp. A 2.1 to
,.70



TARE : The Qharacteristics of the inpertent Rivers of Tamil Nedu

Sertal No. of Sasin and Maln Rivens Lengthof Ca Meoan annual Mean annuel  Mean annual
within the Basin the rfivers Rainfall loss. runwoff.
CwWap ken . mm. o, =nm.
Basin from Cape : '
Comorin to Cauvery 35,0% 903 732 177
Yombareperan! 130 5,402 :
Veiper 1% 5,288
Gundor 146 4,838
Vel 258 7. 741
Varsholli 128 3,104
Veller 128 1,484
| 800 87,900 988 867 121
within .
Tomil Nadu 416 48,730 1315.7
Shevan! 216 7,44 1344.8
Banin of Eust owing
tivers bolwesn the
Perner & Cowvery 45,049 %3 817 146
Senln within Tomil Nedy 41,86 |
Veller 193 8,558
Porneler 3% 16,019
Ginje * 3,349
Kortelalyar - ™ 3
Avenior 108 1,29

Raport of the tvigation Commission Vol. 1f & Vol . Il (ert 2), 1972.
(Cholrman: Ajft Prosed Jain) . New Dalhi, Mintstvy of brigation & Power.

0¢
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1. East flowing rivers between the Pennar & the Cauvery.

2.  Cauvery.

3. East nwinz rivers betwaen the Cauvery & Kanyakumari,
The hydrographlc characteristics of the basins are given below.

1. Basin of East flowing rivers between Pannar & Cauvery:-

The totsl] avea of the basin is 65049 sq. km, The important rivers
of the basin are Palar, Ponnslyar and Vellar., The physiography of this
region has (1) the hill ranges of the eastern ghats, (2) the table 1and of the
platean region, and (3) the Coastal plain in the hill range of sastern ghats.

The rivers are having their sources in the hilly ranges of the
Eaetern ghats (Javadl hills, the Shevroy hills and the Kalrayan hills). The
rainfall in the catchment area is not very high (1500 mm). The rivers also
¢laim smalley aress in this tract and it creates water scarcity in tadle land
and the coastal plains. One important characteristic feature of the hydro-
graphy of this basin is the prevalence of aumerosus tanks fed by the seasomal
flow of these rivers, for example the Palar anicut sres neay Arvcet feeds
876 tanks,

2. Cauvery Basin:.

The river Cauvery is one of the major zivers of Tamil Nadu which
rises at Talakavarl in the Coorg district of Mysere state at an elevation of

31
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1341 ft. After flowing through Mysore state for 320 km. it enters Tamil
 Nadu, flowiag east and draining into Bay of Bengal. The impertant
teibutaries jolning Cauvery in Tamil Nadu are the Bhavani, Amaravathi &
Noyil. It is an important river over which the main economy of the state
depends and it is the maximum utilised river in the whele country [1].

The length of the river wlthin'l‘amﬂMkﬂé km and for 64 km
it forms the common boundary betwesn Mysore state and Tamil Nadu. It
draine an aves of 2930 km? In Kerala, 36, 240 km2 in Mysore and 48, 730 km?®
in Tamil Nadu. So 55& per cent of its drainage aren lies within Tamil

Nadu,

Bhavan! the Important tributary of Cauvery in Tamil Nadu dratas an
ares of 71446 kn? and flows a distance of 216 km in Salem and Colmbatore

district which has got important tributaries like Kundah, Conoer and

The three main physiographical divisions of the dasin are the (i)
western ghats, (ii) plateau of Mysore, and (iil) the delta. In Tamil Nadu
it accupies the complete delta which is the most fertile tract.

1t veceives bountiful rainfall around 3000 mm in its catchmant ares.
Most of the rainfall in the catchment area is received during the south.west
monsoon. A notable feature of the pattern of rainfall in this region is that
its deviation from normal is very low. |

[ ‘Revort of the Irrication Commission. Vol III (Part 2). 1972.
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The average annual rainfall in o large part of the basin of the state
is very hw and the annual precipitation ;mully'rmc- between 508 mm
to 1016 mm creating semi.arid conditions. Some districts get rain both
from south-west snd north-¢ast monsoons and others mainly from northe
east monseon. Thanjavur di_.mlct gets a falrly well distributed rainfall
from Both the monsooas and Colmbatere and Tiruchirapalll get less raintall,
s major portien of which is contributed by the north-east monsoon,

Both the monsoons are of great importance to the basin nmchny
the South.west mensoon. The Nerth.cdst mensoon is chiefly important as the
source of water supply for tanks where the tepography and soll type and thelr
construction. Apart {rom ihgt .ln tho two monsoon periods precipitation uk‘n
place am the hot weather peried (March to :m) Theugh esrly rains in
March, April and May are of no use for agriculture, it improves the
drinking water situation. Nilgiri's district always gets this type of rainfall
and on the whole this district has a much higher rainfall and t better dlstri.
bution over the year (1930 mm),

Irrigation has been practised for ceaturies in the Counry basin
through tanks and saicuts. There are inumaerable such werks, using the
" waters of the Cauvery and its tributaries for irrigating the ﬁild,a within
thelr command. Now, the utilisation of the avallable flows in the Cauvery
basin particularly within Tamil Nadu has beea almost complets. The
important works across the Cauvery in the state are Grand Anicut, Upper
Anicut, Lower Aalcut and Mettur Dam.
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There sre two major topoguphictl dimuu in this basin sad they
are (l) the hilly area, and (i) the p!llu. '

The main rivers in the basin ave the Vellar, the Vaishall, the Vaigai,
the Guanday, the Vaippar, the Thambraparal aad among them Thambraparal
is the only pereanisl and maximum utilised ene for agriculturs. There are

numerous snll streams between these rivers.

The mean annusl rainfall in the catchmaent area is around 1000 mm.
The lower reaches receives very low rainfall and so except the zivers like

Vaigal and Thambraparai, the other rivers drain only the flood waters.

The annual m-ofl of this basin was utimu’ud a8 7800 m, cu. m,
| bu-d on Khonh's formula and the avsrage anaual run-off in various

ﬂﬂu at different sites are given below:

Average Annusl run-off in varieus rivers at differeat sites

8l. Name of the river Site Catechment Normal Average Remarks
No. ares in rainfall annual
sq. km, inmm, flowin
o _ e | e €% M
1. Vasigsi Vsaigat 2253 99.6 .91} Average
resere. ~ struck from
’96?"“0
2. Valgat Peranal 3600 99.6 1102 Average
' reser. struck from
veir 1928-29 te
193940 &

1952.53,
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3. ' Tambraparni Srivalkun. 4504 70.1 821  Average struck

tam from 1931.32
to 1962-63
except 1940-41
k ‘“5“6w
4. Mesnimuthar in Manimuthar 162 410.3 255  Average struck
Tambraparal reservolr from 1958.59
basin to 1968-69.

* One important featurc of the water avallability of this basin is the
diversion of water from Pecviyar river into the Vaigsl river threugh its
" tributary suruliyar.

Because of the suasonal chu;ctnlatlcu of the flow, the water of many
oitht streams are stond in tanks as in the basin north of Caavery. The mk:
' sre many in Ramanathapuram district as well as in the adjeining districts
like Madurai & Tirunelvell,

Tanks:.

Tanks are very important with reference to Tamil Nm'mlnly'boc;nu
of amly 36,668 mnil tanks in the state are utilised for irrigation, Water is
usually led from sireams through spring channels to feed the tanks pravided
the tepography of the region permits. The spring chmnll drawn from the
vugaz in Madural and Ramansthapuram districts ave typical sxamples.
Important tanks in the state are Koﬁul!. Chambrambakkam, etc. The
following table shows the number of tanks in sach district of Tamil Nada
(1968.69).



District No of Tanks _ Total
with ayscuts with ayacuts

. of 100 acres of less than
& more 100 acres.
Chinglepwt 1483 1714 3197
8. Arcot 125¢ 1646 2900
N. Arcot 927 2262 3189
Salem 137 498 638
Dharmapuri 838 1204 2132
Colmbatore 57 8 114
Tirachirapalli e 7502 7856
Thanjavur 46 737 888
Madurai 348 5147 5495
Ramnadapuram 2365 3003 5366
Tirunsiveli 477 1940 2417
The Nilgirls 1 2
Kanyakumari B 2394 2449

AN

Source:.Season & Crop Repert of Tamil Nadu 1968.69
Govt. of Tamil Nadu 1972.
It is an astonishing fact to note from the above table that
Tiruchirapalll having only 9.9 per cent of its net ares irrigated by tanks,
is having the maximum number of tanks (7856) in the state while Ramanatba.
puram having its agricultural econemy depending upen tanks stands third in
the state (5366).



The main preblem with refersuce to thess sources is the high rate
of evaporation and the tualu are becoming practically dry during the hot
summer seasoB. As a result some of the districts where tank ierigation
htﬁ a predominant role, have to face & crucial peried of water mliy
njnimny in cvtry summer., With reference to lakes, since they are
used as storage reservoirs; the state is trying its best to minimise the
m of evaporation by “opting some chemical spray techaiqus, ste.

stima Surface Water

Estimation of surface water requires a long range study of the flow

3

in river in any region. In the case of Tamil Nidi. kydrological, geographical

and political factors are playing important roles in the assesarmnent of water
rescurces in the catchment areas and this has resulted in the {madequacy of
the rdata. Though rainfall data are available, the river flows dats are not
available. As & result, from the beginning the assessment in the state are
mainly based upon the coefficients of run.off.

Run.off

Run<off is the amount of water available for precipitation after
accounting for evapo.transpiration and percolation oz infiltration, Run.eff
in a reglon can be mainly affected by vegetation and sofl.
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Methods used for cﬂgulttlg. Run-off in Tamil Nadu

¥or the computation of run<off many standard fermulae have been
used in this stete and amang them, one which has besn used fFom the past
in A:N. Khosla's formuls which resds as e e
B = | Pﬁa-ﬁm and

Lm = 35.";._;3.% where Tm < 40°

Based on the above formula, he has made & table which has been

provisionally assumed as when
Tm 40° 30° 20° 10° oOF

Lm 0.84 0.70 0,60 0.50 0,40 inches.

where
Rm = monthly run.off
Pm = monthly rainfal)
Lm = monthly evaporation loss
Tm =

mean monthly temperature,

The annual run.off is the sum total of the monthly run.off. For the
annual run.off the formula is. o
RA = PAXTA

where
RA %=  Annual run-off
PA s  Annusl precipitation
TA = Annusl temperature
X = Constant far & given cuchnunt.
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The constant X varies with the zainfall and topography of the
catchment. [1]

m-ed an the above Iwmnh A.N. Khosla has divided the State's

basins as - |
1. Rivers flowing from Cape Comerin to Clmry.
2. Cauvery and
3. The rivers flowing a'om Cauvery to Pennar (melulllag Pcmr)

WM
The only formuls which has been used at present all over the state
at dlffnq:it dam sites is ‘Strange’s formula’ [2].

William Lumisden Strange in 1903 has carried out similas studies to

uttmate. i-én-olt from rainfall statistics in terms of percentags of the total
fall of -« - months, years or periods by classifying the catchments as good,
nvc##ge un@ bad in sccétdsnca with their run.off qmthiu-. Strange bad
cmtruc;ﬁd tables giving percentage of run.off with refereace to total monsoon
rainfall oiuthc year (Given in the Appendix), No. 10.

Limitations of Strange's formula

The above method of estimating run-off is open to great objection that

it does not differentiate between different incidences of rain having the same

e P AG o W AW e e L X B F ) -

[1]  'An appraisal of water resources by A.N. 'Khosla!, Unesco 1951.

{2} W.M, Ellis: College of engineering manual ‘Irrigation’, Govt. of
Madras, 1963,
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" total seasomal rainfall, For example, the run-off from 6 inches of rain
falling into two consecutive days would be more than that from 6 inches
falling in 24 days in quantities never excesds half an inch in & day.

From 1964 onwards the CGovernment has started using & modified
Strange's formula due to the limitations imposed by the IM one and that
is called "dry, damp, wet method". This is mainly because of the fact that
from that time onwards the state has felt that the major surface water
resources have practically been exploited and theve Is the need to uttlise
M the ]ast drop In the numerous minor stresms and the necessity to assess
the yleld as correctly as possible with the available data has coms to the
forsfront [1].

(For good or bad catchment add or deduct upto 25% of yield) |
e and yleld when original state

Dalily rain. Run.off pere
fsll in ) of the around was
inches Dry ~ Damp Wet
Percentage Yield Percentage Yield Percentage Yield
eizs ‘." LN N LE N se9 8 o.oz
°ls° LN 4 LIS . 6 06°’ iz o.“
o.?s LR ] *s9 e a . 0006 16 00 lz
- 1.900 3 - 0.0% 1 o.11 18 0.18
1.28 5 0. 06 14 0,172 = 22  o0.28
1.50 S 0.09 16 0.24 28 0.38
1.75 8 0.15 19 0.33 30 0.52
2.00 10 0.21 2z 0.44 34 0.67
2.50 18 0.38 29 0.73% 43 1.08
3.00 20 0.60 n 1.12 85 1,65
- 4.00 30 1.20 50 2.00 70 2.80

LA X L 2 L 2yl X2 2 2 X 3

M Informations gathered from Public Werks Department, Madras.
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© 1 Apart from using the above table based on the permubu:ity.
absorbing capacity of the soll, .and sub.soil of the catchiment and the daily
rainfall, the following classification of dry, damp, wet conditions of the
soil in the state bas beon formed which is also ad;ptod [1.2).

a) - Conditions required for transition from *dry* to ‘damp’.

' }/4 inch rainfall in the previous 1 day.
1/2 inch rainfall in the previous 3 days.
1 inch rainfall in the previeus 7 days.
11/2 inch uhﬁn in the previeus 10 days.

b) ~ For transition from Ydamp’® to ‘wett,

1/3 inch rainfall in the previous | day.
1/2 inch rainfall in the previous 2 days.

1 inch rainfall in the previcus 3 days.

1 1/2 inch rainfall in the previous 5 days.

€) . Transition from 'dry’ to ‘wet' Is made whenever 2 1/2 Inches
have fallen oa the previous or on the same day. For instance,
if 4 1/2 inches f21l in one day on & dry eatchment, the run-off

would be

2 1/2 iaches on a dry catchment = 0.38 inches

(4 1/2-2 1/2)= 2 inches on & ‘wet! e 0.67 inches
Total , 1.08 inches

4) Transition from 'wet' to ‘damp'.
1/6 inch in the previous 1 day.

~ 1/4 inch in the previous 2 days.
1/2 inch in the previous 3 days.
3/4 inch in the previous 5 days.

LR R Y R T R T W Y

[1] . W.M. Eliis: College of engineering manual Irrigation®,
. Govt. of Madras, 1963, ,

[2]  Informations gathered from the P.W.D., Madras.
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e) Transition frem ‘damp’ to ‘dry’.
Rainfall less than
1/8 ach in the previous ] day.
1/4 inch in the previous 3 days.
1/2 tnch in the previous 7 days.
3/4 inch in the previsus 10 days.
On the above basis the yield has been calculsted for Sattur Station

for the year 195051 and it is given ia the Appendix Ne. 3&5.

This process (s aleo a laborious ene and the figures arrived at are
only approximate snd sometimes underastimated.

It has been folt from the beginning that comparisen of precipitation
with run.off is complicated in general in Tamil Nadu state. This is due to |
the fact that run-off in the state is slways utilised at various points by open
channels without any siuice ‘unucmm- ete. Further, all these formulae
have been used only for finding out the maximum discharge. But none of
these methods have come out succossfully in estimating the avalladility of
water due to the regulations on the n_nm!ri which have never allowed to
brisg out the trus picture due to human interventiens.

Rainfell & Run.off Relatienships

For the study of the rainfall.run-eif relationships, the Allabad Anicut
ascross Kamaadalar river, a tributary of Cheyysr which has a fres catchment
of 86 square miles lying slmost entierely on & low plateau with the elovation

1y



ranging from 600 ft. to 2, 000 ft. and the lower Bhavani reservolr with a free
catchment of 1,583 square miles and a very small intercepted catchment of
38. 12 sq. miles lying mostly in hills ranging from 7, 500 £, to 2000 ft, have

been chosen as typical examples.

The river Bhavanl is non.pereanial which flows in Colmbatore
district and the 10 days, 30 days and total annual run<off recorded in this
yeservolr for 1963-64 ave 9,931 M.CR., 14,495 M.C8. and 64, 156 M.CR.

The graph drawn for dally rainfall and run.off data in Bhavanisagar
vessrvoir shows the fact that the reservoir has got its maximum run-eff
tn July 1963 is during the Seuth-West monsoon peried.

The river Kamandalar is slso non-perennial which flews in North
Arcot district and the 10 days, 30 d«lﬂ and totsl anmual run-off volume
recorded at the reserveir are 155.18 M. CR., 306 M.CR, and 1,366 M.CH.
for 1963.64. The graph drawn for the dsta collected at this reservoir shows
the fact that the maximum run<off recorded is in November 1963 that is

during the North.east mensoon period.

| Hence, both the graphs drawn fer finding sut the rainfall run.off
relationships show the fact that with incressing rainfall the run-off slso
increases and even when there is no rainfsll (as seen in Janvary and
February menths 1964 in beth the reservoirs), the run-off exiets for s
period of time.

43
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WATER BALANCE METHOD

The {deal method to arrive st & water balance is the balancs struck
between the amount of ¥ainfall and the lossage of water through evaperation
which reads as

P=O+E ¢+ A8
whir‘a P = Precipitation
0 = Outflow or Run.off
E = Ewsperstion
A 8 = Change in Storage,

For finding out the watey balance of Tamil Nadu, diiferent methods
have been used in the past, sad A.N. Khesla's (1951) fornwis is used
generally and later the improvemsnt is made on the Khesla's method dy the
Directorate of Suriace Water Resources (1972). Iu all these methods there
has been no attempt to estimate the storage in Tamil Nadu.

For finding the svapoipranspiration, the formula by Plerce (1966)
has been used by the Directorats of surface water resources which reads

ET =« PETxLxDxCxR.



where

E Enpmtm&pluttn

Potential ET determined from Alr umpmg
Langth of the day correction

Sell drynass cerrvection

Crop storage correction

Rainy day correction

1’1’!5!‘53

The other method which is used for deteymining the water balance are
mp«tﬂu and the consumptive use of water by plants. In the case of the
svaporation data revealed by the Pan evaperative msters, a factor of 0.7 can
be multiplied with the pan avaperatien figures to convert it to potential evapo.
transpivation from the area covered by ferests and irrigated creps.

Using the above formulae, the watey budgeting or water balance done
by the Directorats of Surface Water Resources has been discussed for the
basin of rivers flowing from Caps Comerin to Cauvery as classified dy A.N.
Khosla & Central Water & Powsr Commission. |

The advantage of taking this basin for discussien liss in the fact that
this basin coatains aumerous non.perennial rivers and streams sxcept
Tambraparani as well as it is the basin which suffers without adequate
water both for agriculture as well as for domaestic purposes.

The fsllewing table shows the water balance of the dasin of rivers
flowing from Cape Comserin to Cauvery (excluding Cauvery).



COMPARATWE STATEMENT OF ANNUAL RUN-OFF AS GIVEM BY KHOSLA AND AS OBTAINED BY ~

e - WATER BALANCE METHOD "
:aﬂcsiry Catchment Mean o Mean Run-off . s - o
# Area _Annual - Anaual {Khosia) Mean Rainfall i . i Neen Pan Evoporetion Mean Evapo-transpiration =0.7 Pan R m.m.
s (sq. kms.)  ‘Rainfall Loss -mm. - : evaporation loss off T
~ . {m.m) m.cu.m. - feb.-May . June=Sept. Oct.-Jan. Feb.-May June-Sep. Oct.-Jan Feb.-May  June-Sept. Oct.-Jun. Feb.-May June-Sep. Oct.=Jon.
- m.cu.m. ‘ - . . - ' )
,1 Rivers from - -« < R ] " N R . L P e ; ; Lol -
- Cape Comarin - 158 © 220 22 ‘553 - ' i . ! m : .+48_2__ - ) i 0 n
. C?u“}"’ .44 "‘—95,375 E_T—s 5975 TReT % 01808 9,777 %0 438356 - 763 88 i S 21405476 T 3133.678
exciuding ’ ’ ! : N | i T
Cauvery) . D R DU R IS | o
A A T - 3 'REGIONAL WATER BALANCE
: STUDY BASED ON CONSUMPTIVE USE OF WATER
Basin Name of  Catchmant Mean -Mean Run-orf MalMain Rainfdl! in mm. Consumprive use.of water. . .~ Surplus/Deficit in mm. Cverail
the state areq Annval  Annual loss (Khosla) - o T A surplus or
{sq.kms.} Rainfail as per mm. Feb.-May June~Sent. Oct.-Jan. Feb.-May June-Sept. Oct.-Jan.Feb.-May June-Sept. Oct.~Jon. deficit — o
{in mm.) Khosla's -~ - o o . e . T - -
report . : : IR s L :
(mm.) - : : ’ L : e o .
1. Rivers from - e .
Cape Comerin . . K ) : - . : - -
+. o Cayvery Tamil Nadu 44,413 909 732 117 158 220 . 553 3% 5D 475 =142 : <350 +78 TRl
(excluding L . .
¢+ Cauvery) .
T B S - - - Source: An Al,orour:}\ to the Study of Regional Warar Balance in 1nana Volvms 1. oL T T T e
N Directorate of Surfoce Warer Resournes, April 1972, | X L~ -

b



The abave table shows the fact that as by Khosla the run-off is
7861.986 M, Cu.me. but according to the water balance methed of the
Directorate of Surface Water Rescurces; .!t is 3353.618 M. cu.m. which is
half the amount and which gives the true picture. Further the study based
on the consumptive use of water which depicts the basin as the warst water

deficit ares (-414 mm) further confirms this fact.

Availability of Surface Water in Tamil Nadu

All the sivers in the state are rainfed and thelr maxinmm discharge
occurs during the monsoos months. Except the two impoertant perennial
zivers aamely Cauvery and Tambraparsal, all the other rivers vtn the state
dry up completely in the hot season,

The sssessment of surface water computed in different dam sites

are as follows:

Annual & Seasonal flows of rivers of Tamil Nadu
which
Nams of the Total Percentage yield Years for average
river/site few Jume  Oct. Jan, which has been
Sept Dec. May worked out
1. Cauvery
s. Mettur '
Reservoir 10,7858 68 2¢ 8 1934-135 to 1968.69
b. Grand Amicut 11,002 57 3 10 1930.31 to 1960.61

¢. Coleroom at ,
lower Anlcut 4,413 43 45 12 193435 ts 196364
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2. Bhavan! at

Bhavanissger 2,274 53 29 18 1954-55 to 1968.69
3. Amaravathi st |
" Pallapslayam |
Anicut 667 30 54 16 1934-38to 196 .65
4. Palar at Palsr
Anicut 135 7 90 3 1919-20 to 1952.53
(except 1943-44)
5. Ponnaiyar at
Tirukoilur
Anicut - 634 15 4 26 192627 to 1957.58

(except 1955.56)

6. Vaigsai at Peranal ’ :
" Regulater 3,102 25 49 26 1928.29 to 1959-60

{except 193940 and
1952.53)
7. Tambraparani
at Srivalkuntam
Anteut 821 17 58 28 193132 to 1962.63
(excapt 1940.4] and
1945-46)

Source: Report of the Irrigation Commission, Vel II, Part1l, p. 366,

The above available water potential of the state has bsen fully utilised
and it has been found out that 94 per ceat of the surface water resources of the
state has been fully exploited and there is little scope for farther lrrigation
projects in the state. Further the run.sff which is measured ovar the land
surface is only 12 per cent after accomting for inflitration, ssepage, stc,
Among tha_ﬂvan, Cauvery and Tnmbram are utilised to the maximum
in the state and Cauvery ranks first in the maximum utilisatien of water

in the whole country.
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Hence, with reference to surface watey to maest the increasing
dermand of food, the state has thinfcn turned its attention to increase tlio

efficiency of the existing irrigation nylunu.i |

Therefore, for further need of agriculture, industries snd Municipal

requirements, the state has to resort on undergreundwater.

Undergroundwater

It is & common exparience in the state that the rains which coms in
uémh-mt and north.east menseons do not sceur in sufficient quastities and
at times when it is needed. In such cases, it will become dire necessity
for any reglon to utilise tl'm groundwater thereby supplementing the surface
water. |

| Further, with the availability of groundwater, it is poasible to tide
over the perisds of water shortage and algo to previde water for the third
erop. Further, with the proper integration of surface water and groundwater,
it is possible to efficiently and cffectlvely irrigate existing aress under
irrigation and thus increasing the agricultural productivity.

For knowing about the underground water, it becomes necessaryto -
know about the Geology of Tamil Nadu which in tura reflects the underground
potentialities of the State.
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Geology of Tamil Nadu

Tamlil Nadu forms the part of the peninsula shisld and the majer

portions of it is composed of unclassified crystalline rocks of Archasan
age. The sedimentary rocks occur all aleag the coast flanking the erymum
mass on the west. The sedimentary formations namsly malaly consist of
ucilt slluvial deposits, tertiary and cretaceous depesits. There arve also
We oceurance of upper Gondwana bede between the Archesns and the
younger sedimentary tamtinu; The coastal trut. Is covered by younger

alluvial M deltaic deporits . Detalled districtwise geological fermations
are givan in the Appcaﬂi: No. 5 |

The basic stratigraphic succession of Tamil Nadu is as follows;

Qutemry ¢t Recent &k Plelstecens - alluvial formations.

Tertinry: Sand stone, clays, claybousd sands, shales, and
lignite.

Cretaceous; Limestonss, and argiliacecus sandstonss.

Gondwanas: Cengiomerates, shale and clay.

Archassaa: Granites, charneckites & gnsisses, [1]

Azchasan (95,677 sq. km)

They constitute about 73 per cent of the total ares of Tamil Nadu.
The maia rock formations are granites, charnekites and gaeisses. They

Ll A A 2 A T L A 2 A L A L 3 L L 4 2 J

1} Werking paper prepared by Dr.S. Panchanathan, Directer,
Groandwater Beard.
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are af mtny places intruded by quarts veins and ultra basics.

Generally, these rocks are not good water besrers. However,
spprecisble quantity of water could be expected in weathered zones, flssures
and joint planes and faulted out face. Hydrogeslogical investigation is in
prograss inlall hard yock aress of Tamil Nadu by groundwater Board,

Gondwanas (2,513 sq. km,)

The Gondwana formations of Tamil Nadu are of Upper Jurassic to
lower cretaceous in age. They are found to occur in Chingleput, North
.Arcot, Tiruchirapalli and Rainanathapuram districts.

Generally these formations ave not suitable for large scale develop.
mc,at of groundwater since impervious materials like shales and clays form
the impertant ones of thix group. Moreover they are not extensively |

exposed [1).
Cretaceous (1,513 sq. km).

‘The Cretaceous formations sgcur in Tiruchirapalli district, also
neay Vrxiddhachalam in South Arcot district, near Pondicherry and west of

- - LT 2T ¥ Py R

[1] Working mcr'pnpnulby Dr. 8. Panchanathan, Director,
_ Groundwater Board.



Thanjavur. The cretacecus rocks generally consist of limestonss, calcareous

shales, areasceous clays, nak-taulx and argiliscecus sandstenes.

The sandstones and limestonss form a moderate seurce of ground.
~water in areas of south of Karaikudi, But in the main ost crop ares nesr
Tiruchirapalll, the water quality is net good.

Tertiary (8, 746 #q. km)

Laterite capped tertiaries and sandstones occur all along the east
coast as detached patches. Of the above, the deposits found near Madras,
Neyvell, Thanjavur and Karalkudl ave impertant frem the point of ground.
water developmant. They consist of sandstone, sandy clays, clays and
lignite [1]. ‘

So farx, it has besn ionml out that the tertiary formations near Madras
predominantly clayey in character, hence is a poor water bearing formation.
The dcpuui ayound Neyvell contains .good sandstons horisons which form
good aquifers. The tertiary formations near Thanjavur could form a
madnito source of water for the ares lylng between Thanjavur and

Gndammi,

[1) Working paper prepared by Dr, S. Panchau,thu for the State
Flanning Commissien.
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Recent Alluvium (21,908 sq. km.)

" Almost the entire coast of Tamil Nadu is covered by alluvial deposits.
The deposits consist of leaticular beds of sands and clays. Rivers such as
Kortalalyar, Palar, Ponnsiyar, Cauvery, Vaigai and T&mbrmrul have
‘deposited rich alluvium in the deltaic regions. Cauvery has played a major
role and has deposited alluvium of abeut 160 fest thickness censisting of clays,
sand and gravels,

They are the impeortant formations from the point of view of ground.
water development. ~The alluvial areas around Madras have slready investi.
gated and found that these formations are the only source of water In this
region. Daetalled investigation ia the slluvial formatiens of Csuvery is
nearing completion. The rest of alluvial formations of Tamil Nadu are yet
to be atudled [1].

Distzicts ' Avallable groundwater Presest extraction
in million acre fest (spproximated) in
per annum million acre feet
per annum
CWQW & m“ 0. " - 00 5!!
South Arcot _ 1.43 0.721
North Arcot 1.03 . 1.348
Salem & Dbharmapuri 1. 21 5. 093
Coimbatore 0.88 1.102
Nilgiris 0.19 0. 001

- - - LA R BN B X B X L 2 X X 2

1] Working paper prepared by Dr.5. Panchansthaa for the State
Planning Commission. ’



AVAILABILITY OF UNDERGROUND WATER &
PRESENT EXTRACTION

- Scalz: 5in =z Zmillion acre ft
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Tiruchirapalll 1.32 0.649
Thanjavur 1.75 0.139
Madurai o 0.86 0.726
Ramanathapuram 1.10 - 0.216
Tirunelveli 0.86 0.39¢
Kanyakomari - 019 0. 006
Total 11.79 6.966

or or

12.00 | 6.97

R

Source : Werking paper prepared by Dr. 5. Panchanathan
for the State Flamning Commission,

The above table shows ths fact that the extractable groumdwatey
potential is 6.97 m, scre £, and it has been estimated that this entire
quantity caa be {ully extracted within & peried of 20 years.

Since already the utilisstion of surface water has reached the
‘Saturation point® and the state is now facing the second phass of utilising
the groundwater potential the state has to expect a peried where the
groundwater will also be utilised to the maximum,

Considering the present zate of consumption and its advantageous
location along the coast, the ouly alternative which can face the future
problems of this scarce resource is desslinasion of sas water,

 Problems requiring consideration:

1. Inadequacy of Data: For water yesource development, the basic, ene

must first understand is its naturs and magnitude; since this is & resource



which is highly mebile, mulﬂbll and the quantum availabls used te vary

often. As for Tamil Nadu is concernsd, it is the grestest problem mdtu ceme
across and this Is mainly dus to the fact that enly very littls Information is '
available outside of the Goverament of the extent and nature of water Fesources
and the manaer in which they are being utilised or allowsd to g waste. Heace,
unless the eoﬁuﬂm, compilatien and publication of the basic dats yelating to
mur reseurces th-a‘vtuabh. it becomes difficult to conduct efficlent

academic ressarches as well a3 any official or government study and execution.

2. Estimation of Run-off: With refersace to Tamil Nadu, the main pro.

blem is that water s always utilised at open channels in different points
without sluices. Hence, it becomes the duty of the surface water legislation to

prevent such mis -ln_tcﬁot’incu.
Groundwater should be treated as a natural resource

Groundwater is also a natursl resource which needs careful planaing
and jﬁdlclou dovﬁwmﬂ to avold indiscriminate groundwater mining whlch
will cause hydro.gealogical Wﬁcoa in 8 basia. The @wclopmntv should
20t exceed the quantum ef annual recharge ia the basin. For sxample water
levels in Colmbatore district is going down year by year due ts over exploi.
tation. The tentative preliminary estimates of recharge quantity works out
to be 0.8 m. acre ft. whereas the presant extraction is sbout 1.1 m acre ft.

This results in the depletien of groundwater reservolr,



Proper utilisation of water

The aress in which there are high endowmant of this scarce resources,
we can see the fact frem the past t&t people are in the habit of using the
water lavishly (¢.g. Thanjavur Delta) while there are areas which do net bave
even adequate resources to face the economy in the region (Remanathapuram
District). Hence it necessitates the ‘efficient water managsment in the

state’.

Reduction of evapo.transpiration losses: Under the influence of

tropical climate the state has to face the high rats of svaperationand as a
result, svery summer, the state used to reach the crux of water preblem.
Hence reduction of evaporation losses from reservoirs and tanks becoms

a necessity in the state.

For reduction of transpiration, removal of weeds along the tanks and
jungles along the canal sides are important which will decrease the transpi.

ration along the water resource sources.

Undergroundwater lcﬂmﬁnz Groundwater legislation is necessary

to prevent overdraft to avold mutual interference of wells and to ensure

proper construction of wells etc.

Sea water intrusion contzol: Along the sea ceast restriction of

extraction will have to be contrelled to pravent sea water intrusion snd

consequent pollution of aquifers.
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Control of pollution of groundwater recharge: Pollutien sheuld be pre-
vented aad for this proper control will be nseded.

Artificial recharge: Areas suitable for artificial recharge and the

periods during which surplus water will be available for recharging have to be
studiéd. |
RECOMMENDATIONS
Agmw g rainfall by artificial rain.making

" Most of the districts mainly depend upen rain water both for surface as

wail as groundwater recharge and the state always faces the fallure of rainfall
either in quantity or time. Hence mest of the aress suffer without water during
;hn required period. For this purpose, it becomes the state's responsibility to
~ sugment ‘artificlial rainmaking' (cloud seeding) projects at least in the mors
deficit areas though all the areas face this problem.
Industrial rotation of water |

Water used for industries especially mainly in the areas like
Coimbatore and Madras which comes as isdustrial waste can be recycled as
‘pure water and again it can be utilised both for agriculture as well as for
drinkiag purposes,

Use of Brackish water
The greatest achievement of Tamil Nadu Goverament in changing the

Puse

draisage waters of the Cooum river into clean water shows the fact that In

future it will stand as a good example for changing the other drainage or
brackish water channels of state. Though it is expensive for changing all the
channels of the state, at least in more deficit areas it can be dene. As the Cooum

project, there are possibilities for the other channels to act as tourist centres
&8 well they can also be utilised as navigation channels.
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Desalination

‘I‘he-. quality of vut'er upto six miles all along, ihe coast is not gemully
of detind quality due to the sedlmhty depoﬂta belng mnrhw in nature and

Waves.

there hu been no proper bregchlng due to poor trmumluien%@y values.

| I\u’ther at preunt the state is in the second phan of the intensive
utuintion of grmmdw:ter (alnca thu utilisation of mrf;ca water has reached
its *aaturation point?, the alternation to supplement both in future will be
expected to be this process. Hence, intensive research over this process
will become dire uc.enitf for facing the immediate future problems of the

ltltg.

Water, & commodity: not a free good

It has been felt from the beginning that & 1ot of difficulties in this fleld
arise fio:n the faflure of people to recognise that under most circumstances
nﬁe: il icunomlc coxmﬁodlty and not a free good. If this roﬂiuﬂmi is
taught to tha people by the Tamil Nadu Government by and dy, fntnu impron.

ments will be expected in the conservation of this scarce ressurce.

Inter-transfer of river basins

It has been estimated that nearly 40 per cent of the Indian population
live in areas of water scarcity while large volume of water of Ganga and other

rivers wastefully enters the sea durlnj the monsoon which most of the times



leads to misery and destruction in parts, Hence the government has felt
that an équulbh distribution of water can ensure growth which can minimise
the regional imbalances in the dlmlbutlu/{thh pn%lw ressurce. Hence,

the Ganga-Cauvery link has been suggested m the above.

As far as Tamil Nadu is concerned, thn Gangs.Cauvery will de
 expected to solve the water resource problem of the state. Though Men
is an lmmt river, It is mainly mmoeﬁ fed and due to erratic nature of
rainfall large tracts of the state suffer from scarcity and severe droyght

occurs every three to five years.

In constructing the Gmgt-ctmry link the diversion will start near
Patas and after it will be connected with Narmada, then the canal will be
linked up with Wainganga which will take waters upto Godavarl. From there
the canal will flow to link up with the Krishna at Srisallam. Then it will pass
through Cuddapah and joln the Cauvery st the Upper Anlcut Instead of at
Mettur Dam as originally proposed. This gravity canal will bs over & distance
of 1,600 miles involving lifts of about 1,650 &, Hence, when the project will
come into operation; sn increase in the agricultural economy, navigation,
and domestic congsumption of water will be expected in the state [1].

LA K L X R 3 & & X 2. 2 J LA A 2 X K 3 X J

[1} K. Subbaroyss: Rivers of India Unite, Illustrated Wnkly. March 4,
1973, p.45. .



The Ganga-Cauvery link projects merits and demerits are analysed
by many experts htﬁ- country aad accerding to Mr. P. Kumaraswamy,
Director of the Irrigation Reseazch Centre at Pooadl (Tamil Nadu), ''The
quantum of watey reaching the Cauvery Basin will be so nnnn compared to
its requirement of 162 million cuble metres in 2000 A. D, that the project is

not worth the money and efforte” [1].

Hence it i» sxpected that the developrant of water resources in the
state will depend upoa the amount of water ultimately received by Cauvery
_from this project.

Inter transfer of river basins suggested at the state level

A recommandation is made by the axperts of the State for the linking
up of the river Csuvery with that of anocther perennial river Tambrapareni in
the south and the excess of water from Cauvery can be directed townrds the
Tambraparani during the southwest moasean period. This liak will cover the
two dry districts samely Ramanathapuram and Tiruchirapsill Disteicts and

09

this may be further divarted towards the tanks of Ramansthapuram which are |

devoid of water during summer and this water received by these tanks may
be helpful in bringing out ons more crop in these twe districts.

~~~~~~ A oy s WD VS AP TR A e

(1} G. Rangaswamy: Changing the cropping pattern in Tamil Nadu.
Feb. l’?ﬂ. P
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Further when the Ganga will be linked with the Cauvery and in the
meantime when the state will connect the Cauvery with that ef the Tambraparaal,
n the drought affected areas of the far southera part of the state samely the
- districts like Ramanathapuram, Tiruchirapalll and Tiruselvall will get more
- water both for agriculture as well as industries which can solve the future

water problems of the state.
C 8
CONSL UCION

Since alresdy 9¢ per cent of the suriace water is utilised which is the
maximum and at present it s expected that at the present rate of consumption
even the underground water will be fully utilised In the Rear future, Apart
from increasing the efficlency of the irrigation werks in the stats, it becomes
the imperative ncciulty and the responsibility of the Goverament to design so
many new ways and means in fhu field of water resource development.

‘Though, the inter-transfer of river basins will solve the woﬂdm of the
state, since it is & time consuming project, it will beceme nscassiry to take
Ammediate stape to sclve the existing water piubhm ovar the state. For this,
it is idvln;.ble that the Experts in this fleld should be invited from different
parts of the world to experiment various mMudmugthomvh&chh
efficient and cheap sheuld be put Into operation 1ike desslination, artificial
rain making otc. which can overcoms the crucial peried of water scarcity to
a extent though net upte the fullest extent.



CHAPTER II
THE ROLE OF WATER RESOURCE IN REGIONAL

AGRICULTURAL DEVELOPMENT
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INTRODUCTION

The agriculture of any region mainly depends on water and the efficiency
of water 1s always taken as an index of development of the region or indirectly as

a reflection on the use of scientific technology in agriculture.

Scarcity of water for irrigation is generally considered responsible for
| low crop ylelds, eventhough, poor quality of seeds, soll nutrient deficiency,
pests and diseases and other factors that are limiting the growth may be con-
current or possibly dominant, But it has to be iullnd that water, one of the
main inputs in sgriculture, hu the strategic role among them in the water,
crop, soll conditions and in turn in agricultural devslopment [1].

Though water has been utilised from the past for various purposes in
industries as well as for domestic purposes, its importance for utilisation is

mainly considered for irrigation purposes over which sustenance of 1ife and the

development of a region depends.

As a result the dovolopmut of an agrarian system heavily depsnds
upoen irrigation which is the availability and access to sufficlent quantity and
quality of water. Since the primary source of water availability exists in the

LA A A A L 2 L X 2 2 £ K L ¥ X R B 3 X 2 & ¥

(1] Indian Council of Agricultural Research - Symposium on Soil
& Water Management. (Held in Hissar) March 11 & 13, 1969, p.3 & 7.
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form of irrigation, the study or irrigation conditions ia Tamil Nadu becomes
sine-gqua.non in the role of water in the agricultural development of that

reglion,
HISTORY OF IRRIGATION

Tamil Nadu is fortunate enough in having many irrigation facilities
which are constructed centuries ago and which are good and in use at present

slso.

~ The most important one across the Cauv;ry is the Grand Amicut which
was Mt by Karikala, the Great Chols King in the nnt eutnryv'A. D. whici: is
thc’oldni in India. For centuries, this anicut is iupmtlbh for thc'vut
‘itrigation system In the Cauvery delta and for the agricultural porsperity of
Thanjavur district, the granary of South India. The Grand Aaicut is In its

original form & masonry constructed over the Cauvery.

Other important anicuts across the Cmry built long ago are the
Upper Anicut constructed by Sir Arther Cotton in 1839 and the Lower anicut

across the Coleroon built in the same period (1836),
DEVELOPMENT OF IRRIGATION

The irrigation development in Tamil Nadu started much earlier and
~ some of the systems are more thas a century old. Ia 1901 nearly 5, 65, 580
hectares were benefitted from jmajer and medium schemes and 89, 034

hectares from minor irrigation schemes.
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With the construction of Mettur reservoir (1924) there was an
addition to this and in 1956 nearly 8, 37, 729 hectares were being benefitted

from major and medium schemes and 97, 128 hectares from minor schemes.

By 1971 there has been a further increase in irrigatien, nearly,
11, 02, 389 hectares being benefitted from major and medium schemes and
11, 16, 000 hectares from minor irrigation{1].

For the study of the utilisation of surface water the command areas
and capacities of the major, medium and minor irrigation projects come to
the forefront and the following projects are playing major role in the agricul.

tural economy of the state.
'METTUR RESERVOIR

m uurvoit ls altuted Rear ucttut in &lcm district, 'rhn gteu

ltouge capacity ot tho reservolr Ls 2923 m. cu.m., whnc the live m”ge

63

capaciiy s 2652 m.cu.mi. The dam is one of the biggest in India, and st thet

‘time when it was built, was the biggest in the world, The water stored in the
reservoly in addition to stabilising irrigation in the delta has extended over an
area of 1, 22, 000 hectares under a new Canal called the Grand Anlcut Canal.

- - O .

{1] Report of thal' Q\wa‘y fact finding Committee, 15th Dec. 1972,
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The Mettur Canal taking off from the Mettur reservoir is irrigating

18, 210 hectares {n Salem and Coimbatore districtsl1].
GRAND ANICUT

The most important project which is responsible for the agricultural
promrlty of Thanjavur District and reputed to have bsen the oldest reservoir

in Indis has got three systems:

Division of waters at Grand Asicut

System Irrigated GﬁJclty Acres allotted
. average els per 1 cfs.
1. Venmar 470, 000 9380 52,5
2. Cauvery 470, 000 11000 43.0
3. Grand Asicut '
Canal : 256, 000 3686 73.0 {2]
LOWER BHAWANI

| This project is over the river Bhawaai, a tributary of Cauvery. It
has & gross storage capacity of 925 in.cu.m. and provides irrigation to
78, 920 hectares capacity in Coimbatore District.

LOWER ANICUT
Lower Anicut bullt across the Coleroon s irrigating an ares of 44, 500
hectares in Thanjavur District.

-------------------

[1] Raport of Irrigation Commission Vol.1ll Part 11,

2] Use of the waters of Cauvery Mettur systems - Cauvery Delts .
Thanjsvur District, Madras State by Special Tesm « US Ald/India,
December 1964.
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MANIMUTHAR FPROJECT

This project with a reservolr of 156 m.cu. m. capacity is constructed
over ‘Tambraparani and it not only helps in irrigating an area of 33, 586
hectares dut also supplies water to number of precarious, rainfed tanks which

irrigates an area of 8, 094 hectares.

PARAMBICULAM ALIYAR PROJECT

- This ambltious project contemplates the harnessing of seven west

flowing rivers and irrigates an area of 97, 130 hectares in Colmbatore

district.

Apart from this there are numerous mjét. medium projects in the

State (Appendix No. 1813,
MINOR IRRIGATION

Irrigation by tanks and wells has been fnctlud _for centuries ln the
State. In 1968.69, the gross ares lrﬂguﬁd by tanks are 750530 hegtax?u
uui wells are ‘13391( hectares and nearly 36665 tanks are in the state which
are mainly connected with the Streams (Madurai & Ramanathapuram). Ia the
districts like Chingleput and N. Arcet supplies are drawa from spring chanaels
and it is estimated that 30829 spring channels are in the state [1].

WG WP M W R an g A S w95 AR W A e W

(1]  Report of Irrigation Commission Vel.IE Part 1.



The other important source of irrigation are the tube wells which has

increased from 2649 in 1956 to 23, 900 in 1969.

Since the surface water in the state is utilised to the maximum, now
the State has turned its attention in increasing the efficiency of irrigation

works ia the State. (Modernisstion of Cauvery Delta).
DISTRIBUTION OF IRRIGATION WATERS IN THE STATE

The policy of lnljutlm which s followed from the past is "maximum
water for the maximum number is the tracts commudéd". As sgainst this,
the present policy of the given quantity of irrigation waters over relatively
large areas to provide protection against drought and maximum utilisation of
water for intensive cultivation in some district or areas of the State creates

many preblems In the State.

_ o.u of the most important pioblcmu arises out of the present method
of irrigation policy, thch has resulted in reglonal Wu which h term
has resvited in few pecple enjoying this -::yri_ resource hvlihly, while the
rast yace the inevitable droughts.

Hence it has become the responsibility of the state Geveramaent to
tackle the policy of the distributisn of irrigation waters from the poiat of
overall gross production using a given quantity of water over a given area
which may yleld more than using the same water over a part of the state and
having the rest to bear m-irtl_nwl crops.

66
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REGIONS OF WATER UTILISATION

Water Resource Region

The concept of water resource reglon in turn z;encctl the natural
environment which has spatisl dimension with distiact core areas and their
influence on land use is significant atleast in some regions, Hence, the
greatest responsibility of balancing the regional disparities with regard to
the quantity of mcr availability needs officient water management; wh!ch in
turn requires a proper mmcc in forming the relationship botwioa water
~ supply and the soll, the kind of the crop, climatic conditiens and other cultural
practices stc. Compared to the other flelds of water use, maximum utilisation
is seen mainly for irrigation and it is & well known fact that of all the factors
which affect the agricultural economy of the region, irrigation is the pivot

sround which the natural economy revolves.

Tamkl Nadu has reached almost the end of its tether in the utilisation
of its surface watsr potential and the future irrigatien development in the
state has to depend mainly on improvisng the efficiency of water management
and the present crucial period of water scarcity presses the need for knowing
about the imbalances even in the distribution of izrigation water which has made
the drought affected areas in the same suffering position frem the past. Asa
result, it becemes important in studying the reglonal imbalances rather than
the study of water resource availabilities which Chapter is almost over, as

far as Tamil Nadu is concernsd.
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Hence, the study of how far the impact of water avallabilities in the
form of irrigation has resulted sither h the development or underdevelopment
of a zegion will help in the cfftciqt irrigation water management which will
help in giving equal opportunities and equal ﬂ-trinm of water throughout

the state.

Delinsations of the Regions of Water Utilisation

Reglons are ﬁal&utad on the basis of proportion of ares trfigaecd by
different sources of ﬁtor supply to ﬁu total cropped arves. This broadly
indicates haw far ﬁiur utilisation mhl from region of one source of water
supply to the other theredy bringing out the regional disparities in landuse,
croppiag pattern, prodv;etivlty. ete, which enables the region either to change
its croppiag pattern according to the quantity of water availability from time
to »tlm_o as well as for economising the present use of water for cultivating

ditferent ciopl.

Based on the irrigated area by different sources of water supply (1968-69), |
Tamil Nadu has been divided into the following reglions (Detalled tables showing
the water supply and area irrigated by different sources are given in the

Appendix No. (3.}

Method adepted for the Delineation of Regions

The Composite index is used for finding out the Levels of Irrigation
Development in the different sources of water supply like canals, tanks,

walls and other sources.
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1. Inthis Composite index each variable for each district is
divided by the avoruelrﬂgated uu by each source and then they are added,
This giyea the picture of the levels of development of irrigation in each
district [1).

. Gomputation of Composite Index:. for finding the Levels of Development
of Ingptloa

Let our variable be x,y, m, 2 which are of varying unit of observations.

To make it mndimensional we adopt the following procedures:-

1. Calculation of X,7,m & 0

2. Division of x), x5 .....%, by x and similarly fory, m & n so
that it is made scale free.

3. Add each row to get the composite score for each observation.

The greatest advantage of using the composite index for finding out the

levels of development of Irrigation lies in the scarcity of welghtage.

2. Then Weaver's crop combination method is adopted for finding out the
predominance of irrigation In each district and they have been grouped
‘according to the sources of irrigation* (Appendix No, 14 )

L e Y L L T T

1] Amitabh Kundu: "The Methods of Constructing a Composite index for
‘ Regionalisation < A Critique” Paper presented at the seminar on
Regiomal Economic FPlamning, Ahmedabad, March 16-18, 1973.

* For the delineation of regions, only the predominant source of water
supply is taken into consideration and it does not imply that the other
seurces are not playing their role in those areas wherever the
agricultural development are considered, the role of other sources
are also taken into comsideration,
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Method ased for Delinsstien of Reglons

1. Let ouy variablas be X, ¥, Z, and the following procedure has been
used for the delineation of reglons. ’

1. Caleulationof X, Y, & Z.

2 Diviston of X;, X,.....X by X and similarly for Y & Z and let us
sssume them as X), Y; and zl and then they are added which reprasents the
levels of dm‘"w Px. Pz‘. cen P‘o

‘3. Ratio of each variable i. s, X) to the levels of development of each
"'m“ Pl. Pz Ars m‘m‘“ (Qp Qz. e 00"¢

4. Wﬂﬂ:‘n formuls: Taking the above variables Q)0 Q200 «Qpuy from

the hypothetical percentages of ares index sources of water supply for canal
irrigated ares 100 per cont for tanks 50 per cent and wells 33.33 per cont
(The area irrigated by éth;r sources are ttclud-d); the actual psrcentages
of aven under different sources of watsr supply are to be sudtracted. These
divistions are to be squared. The sum of the squared devistions for each
combination is to be divided by the number of nm#u where Ed Ai:wlt that
combination of sources of water supply are dominant. )
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Regions of water utilisatien

Based on this method Tamil Nadu is divided into the following

reglons:
Region  $Predominant &Districts
source of irrigation
1 Canale 1. Thanjavar
| 2. Kanyskumari
n Tanks | 1. Chingleput
2. Ramasathapuram
m Wells 1. Nerth Arcot
: 2. Dharmapurl
3. Sslem
Canals & Tanks 1. Tiruchirapalli
v Taaks &k Wells 1. Sowth Arcot
2. Tiranelvell
Vi Canals & Wells 1. Coimbatore
2. Madural

® Sesson &k Crop Report - 1968-69,

In the case of Nilgiris District there is no irrigation since the district
has been endowed with immense water resources through roinfall,

& The alm of this study is to bring out the development or under
devslopment in the regions of watsr civillsation. Hence, emphasis

is given morse on the utilisation point of view (l&ﬂptlen) rather than
from the availability poiat of view.

LAND USE AND IRRIGATION

Though landuss of any region is determined by the ecological facters
like physiography, climate, soil, etc. the other Impertant factor which is



2

also playing major role is water which forms the dralnage pattera,
Though ia framing the pattera of landuss it plays a rele indirectly unlike
the sther ecological factors (in the form of raiafall), its mark over its
utilisation of any area is as impressive as that of sther scological factors,
Hence, for water resource planniag it has become indispensidle to know
about the existing landuse pattern which forms the basis for the regional
agricultural developmant.

The following table shows the existing landuse pattern which

One
differs from the source of water supply to the other.
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SOURCES OF WATER SUPPLY AND
LAND USE PATTERNS IN TAMILNADU
(1968-1969)
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Regions with the

predominent sources

of watey st

2.
3
4.
5.
6.

Canals

Tanks

Wells

Canals & Tanks
Tanks & Wells

Canals & Wells

SOURCES OF WATER SUPPLY AND LANDUSE PATTERNS (Per

e to the total area, 1968.69

Forests Barrea & Lasdput to Permaneat Fallows Cuiltivable Cultivated
‘ Uncultivable nom-agri. pastures & wasts aress
land uses other eras.
ing lands
13.2 8.1 1.2 0.6 3.7 2.4 77.5
8.5 6.6 15.5 3.3 2i.4 8.5 47.5
25.1 s.z ) 7.’ ‘.s 10.7 3.3 ‘.’p6
3.5 4.3 15.2 2.6 5.5 6.8 55.8
34.4 9.8 9.2 1.9 16.1 5.1 55.2
4.6 6.3 4.6 2.1 16.4 ' 50.8

5.6

Source: Sessom k Crop chétt, 1968-69.

&L
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The above table shows the fact that the tank irrigated ares is not
utilized to the maximum extent for agriculture. The same condition is also

seen where wells are the predominant source of watey supply.

The other fallow ludn apart from the current fallows (1968.69) seen
in the tank irrigated region is 4.6 which is more cwod to the othey
regions, the land put to aon-agricultural use is 15.5 per cent and the low
percentage of 47.5 per cent cultivated ares makes this region more distinct
comparved to other regions and this in tura reflects the water scarcity of this
region. Hence it shows the fact that the development mainly depends upon the
provision of water availability in this region and this is the main resson which
makes it difficult to cops up with the regional agricultural development of
other regions m.

Cr Pattern:

The composition of crops is & function of the {aterplay of climatic and
soll conditions. While the scological factors are playing major role in deter-
mining the cropping pattera of a regiom, the structure can be modified to a
consideradls extent with the help of some of the technological applications like
irrigation, power, pesticides, etc. Though the dominance of ecological

LA X b A L 2 2 2 X 3 - e o dn e LA K R L R 4

1] The tanks in the state are irrigating 38.4% of the area, canals 34.3%
sad wells 27.3%. Though tanks are irrigating the maximum ares in
the state, the importance with reference to improvemaent in irrigation
has been given from the baginning to canals rather than to tanks.
Hence major irrigation schemes slways verses with the minor over
though minor irrigation plays predominant role in most of the districts
of the state.
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factors are seen elsewhere, the technological forces are seen more domina.
ting over wider regions, The cropping pattern of & region is domisated more
by the technological factors in spite of the ecolegical factors.

Ameong all these factors which confront the crop planning of the state,
the 'lmpomtt one Is the maximum utllisation of water as and when released
with fuctustions according to toqﬂromﬁi. maximum efforts are taken to
get maximum pro&cctien from a fleld due to irrigation after inlutln; the
soll and its charactevistics, and !urthr it will bacoms the greatest responsi.
bility to get mxlmnm financial retura only due te hrimlaa. Hence, the
farmer bas to ;lvi appropriate weightage to each of them aad éomblac. all
of them with each other by pernmtations and combinations, if necessary and
finalise the crops in his farm [1].

Cropping Pattern & Regions of water utilisstion

In the case of the area where the predominant source of water supply
1s canal, the main crops seen are Rice (62.35%), Cocomut (6.4%) and Fulses
(3.95%) {2].

L3 2 2 7 2 2 2 Xy 2 Y L r ) ¥y

[1} These fluctuations will become wide wham the project is multipurpose.
The typical sxample is Mettur reservolr and its greatest fluctuations
in watar supply is & striking one. Further the assumptions regarding
relesses of water have themselves had to be changed in the light of an
acute demand for powsr.

[2]  State & Crop Report 1968-69.
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The abundant watar seen in this reglen has resulted in the doudble
and even in treble cropping of paddy. The main problems dus to sbundance
of water supply seen in this region are in the mangreve swamps (seen in the
South eastern part of Thanjavur District) water logging near the river
mouths, silting perennisal tanks and dreaching of bunda which should be
considered [1]. Intensive cﬁtﬂmlon in future in all these reglions maialy
depends upos by busding of streams and repairing wells and tanks. Re.
modelling the 014 reservoirves and anicuts will become necessary [2].

Hence with the increase of the teeming millinns, future increase of
food production in this reglon mainly depends upon the increase in the
efficiency of hriﬁum practices.

Region II: (Tanks as predominant source)

Rice (55.05%) with the association of millets are seen. In the case
of Chingleput, the smaller ares irrigated by canals have doudble cropping of
rice and in Ramanathapuram district, sugarcane is seen along the river
Valgsi [3]. -

[1] In all these areas fishing is aleo seen which is important from the
point of view of regional development.

[2} Since centuries old anicuts and canals are still in use in the state.
(3} Season & Crop Report, 1968.69.



Region IIt: (Wells as predominant source): |

Groundnut (23.4%), Rice (15.1%) and Pulses (11%), sugarcane (3.4%)

occuples the major ares. Hence diversified cropping ls seen [1].

Region 1V; (Canals & Tanks as predominant sources)

Diversified cropping is ssen with smphasis oa Rice (27.3%) s seen
aloag the canal irrigated aves, Intervening uplands which are having tank
irrigation sre seen with the crops like Ragl (2. 0%), Greundnut (12.3%) and
Bajra [2].

(Tanks & Wells as ,”“,‘M sources
Crops 1like Rice (33.8%), Groundaut (11.45%), Pulses (4.9%) are
seen. The commercial crops, cotton is occupying the largest avea 7.5%
which in turn refleits the soll characteristics [3]

Region VI: (Ma and wells as predominant sources) | )

Arsble tarming Ls sesn with the foed crops like Chelam (23.3%),
Cumbu (5.8%), Puiuu (8. 25%) and cash crops like cotton (7. 15%), Groundnut
(14.2%), Sugarcane (2.9%) and tobscco (0.9%), Rice (17.2%) is also cultivated
in the smaller tracts of canal irrigated ares [4).

The following table shows the existing landuse patterans and howfar the
proper distridution of water can increass the regional agricultursl development
is also discussed in the light ot regions with different sources of water supplyf5).

(1] - [4] Su»n & Crop Report 1968.69. '

3] Since the study is restricted for the analysis of the role of water avalladi.
lity in the form of irrigatien in regional develepmaent, more impertance is
given towards the utilisation of water and hence it should be taken for
granted that the scological factors are matnly responsible for determining
the cropping pattern alongwith the water availability.



Water Resources & Reglonal Agricultural Development In Tamil Nedu

Criterio for ~Regions Districts The predomi-  Other types  Existing “Regional Develop-
Delimitation : nent source of  of Irrigation Lond use ment Norm
irrigation seen  seen (1968~  Pattem
&) I
Area irrigated by 1. Area  Thenjavur 8 Canel Yonks, wells Rice & intenslve cultiva-  The future
different sources frrigated by  Kanyakumari : &oﬂ\n Cocomst Hon by bunding increcss of
are teken as the Canal . _ sources. Cultlvation dreams, & repalrs  food pro-
basls and regions (Spring to wells ond tonks. _
are delimited channels) Remodelling of the  malnly de-
according to the efc. old reservoirs and  pend upon
predominant anicuts will In- the Increcse
source of creme the dovble  In the offl-
Irrigation. & treble cropping  clency of
: of rice. irdgation.
2. Areo ini- Remancgthapuwram  Tonks - Canals, wells Comtal plaime  The tanks which The perenial
gated by & Chingleput & other with rice with  are et present con~ supply of
tanks. sources. the msocia-  nected with the water te the
: (Spring tien of millets. non-perenial tanks which
channels) In the case of  rivers, If provi- is a menance
slc. . Chingleput ded with the for the deve-
‘ Canal Irriga-  perenial sowrce lopment of
tion helps in  of water will the reglon
dovble crop- lelpevenin con be
ping of rice in chenglng the solved by
Romnad Sugar-  frultful crepping this slmple
cone aleng pottern In schame .,
the banks of  future.
Vatlgel.
Stock reering
& grazing is
m.

8



Criteria for Reglons Districts The predomi- Other types  Existing Regional Develop~ Remarks
Dd!uthﬂon ‘ nent sowrca of  of irrigation Lond we mont Norm
irrigation seen  seen (1968-  Patterm
3. Area inl- N. Arcot Wells Conals, Waedlands, Incressing the exis- Weodlands
gated by Salem fanks & areble land ting number of for soll
wells. othar sour-  under millets, tube-wells and re~ conssrve-
cos (Spring  rice under palring the old tion.Hence
channels ) the irvigated  wells Is necessary  dry forming
efc. areas & ofl~  for soll comserve~  method con
N seads & tion & future deve- be odvece-
grotndnuts. lopment mainly ted.
depends upen irrf- '
gation.
4. Ares Inri- Tiruchiropalll Conals & Wells & Divensified . Divenified forming
gated by . Tanks other cropping with  with Incressing the
Conals & sources amphasls on offictency or irri-
tanks. (Spring rice. Inter- gation,
channels) vening up-
etc., londs under
vagl, bajra
& ground- .
m' ) A

-3
o



Criteria for Districts The predemi- Other types  Existing Regionat Develop~ Remarks
Delimitation nent source of  of lrrigation use. ment Norm ' ‘
' frrigation seen  seen (1968~  Pattern
69)
5. Aree trri- South Arcot & Tanks & Conals & Forests, por-  incremse in the offi-
geted by Tirunelveli wells other sour-  monent clency of lrrigation
tanks & cet (Spring  pustures & nemely by providing
wells. channels) grazing londs, water throughout the
olc. studded with  year connecting them
pulmyratrees  with that of the pere-
millets end niol rivers will result
cotton Isseen  In the Increase of
to a larger gooad varlates of the
extent In cash crops.
Tirvnalvell
district which
is asociated
with tenk &
well trriga-
tion.

6. Area irvl- Madural & Conals & Tonks & Forestry,Arable Intensive areble farming This reglon
getedby  Colmbatare wells other sour~  femmingfeod Is with in- which
canals & ces (Speing  creps (jowar,  cremsing efficiency of  stands owt
wells. channels) bejra) & cash  trrigetion which re- distinctly

sic. crops (cotton  quires emphesls on in its land-

- geoundnut, food A cash crops. use further
sugarcans & reflects the
tobecco) fact thet

this reglons’
high deve-
lopment Is
only due to
ndhdhc
odegted frem
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 CROP COMBINATION REGIONS

SWaeaver's formuls is used in finding out the erop combination im -
regions of different seurces of water supply, and the intensity of cropping
patterns can be predicted by this.

The following observations are made frem an analysis of the crop
combination pattern in different sources of ireigation when super imposed oa
scological and othsr patterns (Appendix No. |

1.  The canal irrigated area has got the crop combination of rice, coconut,
pulses and groundnut. Rice crop is in the first rank and the second one is

eoconut.

2. The tank irrigated segion has got the combination of rice, grouadnut,
cotton, cumbu, ragi, pulses and gingslly. Hence, dry farming with diversi.
fled cropping pattera ls seen. |

3.  The wall irrigated azes bus the combination of gromdnut, rice, pulses,
cholam, ragliand cumbu. While the other regioas have got rice crop in the
first rank, this region has got groundnut ae the first ranking crop.

LA B 2 2 X L 4 T 8 X ¥ 1 3 % 4 L L L XX 2 2 ¥ § J

® From the hypothetical percentages of area under crops (one crop 100%,
| two crops 50% each, three crops 33.33% each, four crops 25%, five
creps 20%.....) the actual percentages of ares under the subjected
crops are t0 be subtracted. These deviations aze to be squardéd. The
sum of the squared deviation for each combination is to be devided by
the number of crops whers Edz is lowest that crop combination is

appropriste.
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4.  The combination of rice, cholam, cumbu, greundaut, pulses,

- gingelly, ragl, sugarcane and cotton is seen in the canal and tank irrigated
region. This depicts the fact that the predeminance of twe types of irrigation
has resuited in Doth the dry farming snd intensive farming.

S, The combination of cholam, rice, groundaut, pulses, cotton, cumbu,
mgl, sugarcane, .;h(olly. and coconut is seen in the camal snd well irrigated
region and cholam occupies the first rank ameng them in this region.

& toullg

6. The tanksirrigated aves has got the combination of rice, cumby,
gromdnut, cotton, cholam, pulses and ragl.

Water availability and cove ares of crops in regionalisation

One of the main objectives in Crop planning is to make the best use of
water availabllity for which it bas optirnal conditions for production, Since
cropping patterns ars largely influenced by regionsl variations in water
avallability as well as other physical conditions, thers smerge distinct 'Core
sress’ of a crop or crop sssociation which should be given priority in water
zesource plannings. The m!yol;‘oi spatial patteras of water avallability in
Tamil Nadu reveals distinct regims of crep or crop association which varies
with the variability in water avallability.

The following table indicates the relative shares of the 'Core areas’® of
the 'Core sreas’ of the crops in relation to total area of production and con.

centration with reference te different sources of water supply.



CONCEPT OF WATER AVAILABILITY AND CORE-AREAS OF CROPS IN REGIONALISATION

Crops Reglons with
. the predomi.
sant source of

water supply
{1}

Perceatage Percentage of

of each crop production of Kg/hectare

to the total each crep to the
cropped arves tolal cropped

~ Remarks

Rice Canal

Cotton Tanks & Wells

Groundnut Wells

Pulses Wells

2] _ __area [3]
62.35 17. 42
7.5 8.5
23.4 11.81
11.0 12.33

The canal irrigated region occupies an exten-
sive area under rice. This is mainly due to
the perennial source of water supply. Water
utilisation is seen to maximum in the large
tracts occupled by this crop. (s.g. Thanjavar
Delta). But the question is how much water is
utilised and how much water is wasted to have
the maximum cutput per acre of this crep.

The distinct development of this region is due
to cottom production which in turn is due te
intensive irrigation. Further exploration of
underground water and diversion of Cauvery
water will increase the production of cotton
which can face the present demand.

With the introdection of numerous tubewells
this important oil seeds area can be increased
which can face the present demand for oil seeds
in the state.

Dus to water scarcity, the largest ares under
this category is mainly occupied by horsegram
in the state. By the installation of tubewells,
other short gorwing varieties can be grown.

&8



Sugarcane Canals & , 2.9 13.88
Wells .

1,2,3 - Season & Crop Report 1968-1969.
Govt. of Tamil Nadu, 1972.

88.72
(tonnes)

- Changing the tracts of rainfed sugarcane into

irrigated areas in a well planned and syste-
matic manner will increase the prosperity of
this cash crop im this srea.

123
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ny the C» Pattera with referencs to water availabil

) ‘w.lth the food supply increasing in srithmatic ratio and the pepulation
incxmh; in ;comiriul ratlo, man in the midst of a "Revolution of rising
expectations'; has to adjust himself to the necessities of life with the limited
natural endowments givea to him, Hmn; to mest the growing future demand
and to sptimise the present availability, he has te modify some of the natural
oy traditional j:uctten by adapting some of the modera scientific methods
and using technological implements available in the farming. With the
- uncertainity of rainfall, its mﬂdhtﬂbnucn and with the varistion in the
quantity of water often makes hlnﬁ to chaagse the crepping pattern according
to water inuabnlty [1}.

As & region, endowed with immense water facilities, the canal |
ivrigated avea is taken as an example for this study.

As against the present requiremaents, 10 per cent more thas the
required quantity of rice and cholam are produced in the canal irrigated
rogion. Hemce, thers is ample scope for reduciag the avea under cereals,
#0 that other lmpertant cxops like cotton can be grown in an intensive
masney, It is estimated that 60, 000 hectares of cetton can be introduced
under (rrigation in this region. The possibilities of growing cotton has been

WAy s e kAR e S B X N 2 A T R X ¥ X J

m Rangaswamy, G.: "Chaaging the Crepping Fattern in Tamil-Nadu"
: Ceimbatore, Feb. 1972.
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alresdy aplo‘rcd. The limitation being the availability of water duriag
summey months, it has been estimated that at the most it can cover about
20, 000 hectares of land under cotton ia the rice fallows of the canal irri.
gated tracts [1].

But lt is necessary to tap the undergreund water resources and aslso
exploring the possibilities of diverting Cauvery water for irrigating cotton
crop in these tracts. Apart from that, it will be necessary te find out the
ﬁt« rsquirements of crops sad in a judiclous manner, if water is given to
farmers according to crop requirements, the sxcess water which can be
used without the knowledge of the farmer can be niod for raising this

important cash crop in this tract [2].

Water Availability & Index of Land Productivi

The productivity of any region depsnds upon the yield of the crop and
the yield in turn depends upon sther scolegical factors including water avails.
bility. As a result, it becomes necessary to find out, how far the index of
land productivity varies from different sources of water supply which is
| important from the point of view of regional agricultural development.

L A X X B B 2 . F & K B L A F L L 3 K K 2 2 - -

[1] & [2] Rangsswamy, G.: "Changing the Cropping Fattera in Tamil Nadu"
Colmbatore, Feb. 1972.
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The following techunique is adopted to find owt the imbalances in the
1and productivity among different sources of lrrlptiuu.

dex of Land Producitivity Under Different Sources of Irrigation:

Average ylelds of different principal crops for the year 1968-69 is
taken as the measurs of land productivity(l) where they are summed into s
suitable index as defined below.

‘The index has been used by the Macro-Regienal Survey of South
India by Indian Statistical Institute which reads as follows:

Let Yy, Yp.....Ypy ba the state average ylolds of the crops ), C,. ..
Cn Yif is the yield of the iR crop (iel.....n) in the §ib district when )
ranges over all districts. Let Pij be the proportion of the it2 crop in the
j“‘ district, In respect of the total land under the crops C; to C,, so that

n
3 s = Pl for cach
i=} |
The index of Iand productivity for the §> district, Lj is defined as
n /YY |
Egu: Lj = = | — P
Ci=1 \ YL
The logic of the comstruction of 1. Is that the ratio (Yij/ Y1)
indicates the production advantage with respect to the state level of
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productivity of each crop in a district and such ratios for all erops have
been aggregated with due consideration of the local importance of the

In this study 'j' ranges over 12 districts (excludisg Nilgiris which
does not comoe under irrigation) which bas been made into 6 regions according
to the sources of water supply in Tamil Nadu and n= 17,

(1) Rice (2) Cholam (3) Cambu (4) M=ize (5) Rugl
(6} Varagun (7) Samal (8) Sugarcane (9) Chillies

| (10) Other cereals (1l) Cotten (12) Gingelly (13) Pulses
{14) Groundaut (18) Caster (16) Kora (17) Tobacce.

The regions with predominant sources of water supply which are
having the index of land productivity of more than one are grouped (L >1)
as having a hl;h level of land productivity and thoss for which the index
of 1and productivity is (L lf less than one are having & lower level of
iand productivity than the state average.

Based on the above maethod, the index of land productivity has been
calculated for the six reglons with the different predominance of irrigation
which are rmum in the following table:



Water availability and Index of land productivity

Regions with the  Rice Cholam Cambu Maise Ragl Varago Samal Sugar. Chillies Other  Cotton

predominant cane cereals
sources of

irrigation 7

Canals 8.8 0.18 0.55 0.30 1.84 0.55 001 0.06  0.23 0.0l 0.67
Tanks 30.57 1.15 3.74 0.005 5.80 2.59 0.32 0.35  0.95 0.58  3.43
Wells 16.52 11.03 3,86 0.06 7.12 9.4  5.15 2.94  0.23 0.32  1.46
Camale & Tanks 30.38 13.09 14.16 0.30 1.81 8.80 1.57 0.32  1.47 0.002 0.16
Tenks & Wells  38.80 7.81 11.8¢ 0.56 3.47 3.74 1.32 2.39 1.16 002  4.21
Wells & Camals  19.91 2¢.21 3.86 0.19 3.73 0.14 3.95 2.35 079 0.35  8.35
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Water availability and Index of land productivity (Contd.)

Regions with the Gingelly Total Pnlnet Groundnut Castor Kora Tobacco Productivity for (L)

predominant

souarces of

irrigation , : ,

Canals 0.28 3.83 8.71 0.003 0.002 0.04 5.65
Tanks 1.4l 1.57 9.60 0.02 0.06 0.03 3.65
Wells . 1.54 11.37 2016 0.49 0.38 0.04 5.42
Canals & Tanks 2,60 3.89.° 117 0.10 0.004 0.09 5.41
Tanks & Wells 1.61 5,23 11.91  0.0f 0,07 0.05 5,54

Wells & Canals 1.42 7.69 14.02 0.06 0.56 0.93 5,38

06
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he above table ahows the fact that the higher leval of index of lind
productivity is seen in the region with the canals as the predominant
sources of irrigation and the lowest level of productivity is seen in the
tank irrigated region which in turn reflects the highest regional agricultural
development in the canal irrigated reglon and the Jowest level of development
in the tank irrigated region. |

Water Requirements of Crops in Tamli Nadu

Crop censumas large quantities of water in the process of transpiration,
In addition coasiderable volume of water is lost by evaporation from the soll
surface in cropped area speclally when the crop is still quite young. These
losses are collectively termed as myo;trmuplutlm. This npriuntn the
consumptive use of water by the crop and does not include loss due to desp
percolation and run.off, The water requirements of crop include evapo-
transpiration and economically unavoidable lesses in the form of deep percoe.
Iation and run.off. o

A knowledge of the water requirements of ditferent crops is necessary
a8 water supply Ls the most critical factor governing the choles of crops in
sny reglon, Wuter requirements depend on a number of factors such as (i)
the nature of the soil, the sub-soil and the manuring (ii) the crop variety and
its duration (iii) the meteorological factors and the length of the growing
season, Water requirements of ghe crop nary within its life span with the
stage of crop growth and the weather conditions such as temperature,
humidity, wizd velocity, etc. prevailing at a particular stage. It is,
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therefore, not snough to have overall estimates of the seasonal water require.
maents of each crop under & given set of conditions, dut & complate analysis of
water needs at successive stages of crop development is alse necessary te
assess the yates of water use and té locate the peak perisds of water require.
ments. Buch knowledge together with informatisn on the effective rainfall and
the magnitude of econemically usavoidadble losses, furnishes estimates of
irvigation requiremaents.

As & result adequate and timely water supply is ens of the basic inputs
for mmuw«m crop yields, Very oftan it is the mest important limiting
factor in crop preduction on account of three main rensens. Firstly, water is

requived in huge quantities. Secondly, it mesds te be supplied several times
at Intervals throughout the crop .ruwth bacause of continuous precess of
evapo.-transpiration and limited watsr holding capacity of the soil and thirdly
it affects ylelds net caly directly but ales indirectly by influencing sowing time
zesponses to fertiliners and other management factors.

Tamil Nadu andewsd with erratic, inadegquats and unevenly distributed
vainiall; and hence assumed irrigation is the ealy way for permanent and pre.
fitable farming. Further 3,66 million hectares of irrigated ares is seen in
Tamil Nadu and the percentage of irrigated area to tetal cropped aves is 48.2%,

As s state having its agvicultural ecensmy mainly depending upon irri-
gatien, irrigation water becomes & costly commodity and injudicious use of
water results not only in the wastage of water, but also in the development of
water logging and salt problems. Ecememic and efficlent utilisation of water
thersfore becomes & must in water use pregramme for which precise knowiedge
of water requirements of creps and its velations with ether tnput factors is

impsrative.
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Water Requirements of Crops ia Tamil Nadu

¢rops " State/Place Water needs Author
, (mm)
Rice Bhavanisagar & 1,300 te 2, 500 Chandra Mehan
Pattukettai - (1965-67)
- Tamil Madea
Tamil Nadu 1,298 Narasisha Rao
(1951)
Ragi Sirugupps 450 Patil, et al.
{Crowfoot Millet) (Mysore) {in 9 irrigations) , (1969)
(1) Redgram  Bhavanlsagsr 165 Chandra Meban
(twe irrigations) {1969)
(i) Horsegram Bhavanisagar. 80 Chandrs Mohan
Tamil Nadu {two lerigations) (1969)
Grouadsut  Bhavanissgar 556 to 634 " Chendss Meban
Tamil Nadu  (six te nine irrigations) (1966)
Cotten (MCU-1)  Bhavanisagar- 600 to 650 Chandra Mohan
' - Tamil Néddu {six to nine lrrigations) (1967)
Cotton (MCU-3) Coimbatore. 510, 635 & 765 Subbiah &
» Tamil Nedu (three irrigations) Kallappa {1968).

Source: ' Review of wark done oa water requirements of crops in India
b' mlﬁl.. 8"“' Rukker! & V‘m“m. 1'70.

Based on the sbove table, mean water requirements of the abovs
mentiened crops are taken {for Rice according to Chandra Moban’s estimate;
the mean of ], 900 mm is taken for groundnut, 595 mm for Ragl, 450 mm for
cottem, 637 mm fer Redgram 165 mm and for Horse gram 80 mm respectivaly)
sad the water requirements ave calculated by multiplying the production of the
crops (for 1968.69) with that of the mean water requiremaents of crops which
gives an approximate requirements of water for each rsgion with different
ssurces of water supply and they are as follows.



WATER REQUIREMENTS OF CROPS (Cubic foot per Second)

Reglons with Rice Groundaut Cotton Redgram Horsegram Ragi

the predominance

of irrigation — ‘ ‘

1. Canal 631337240000 674109330 4148700.5 1495129.33 443158.53 32’36“0. 7
2. Tanks ‘ 11208499000 621033630 336766234.85 1682019.5 1597 069. 95 | 327356800. 0
3, Wells 10050213950 1587781833.33  26383306.46 16166084.0 18371964. 66 532172566.66
4. Canals & Tanks 19676877000 1315869500.0 200580660.0 17567769.0 53931521. 0 171897400, 00

5. Canals & Wells 11348237000 1241651790.0 1307201450.0 €064882.5 17465829.0 281037565.00
6. Tamks & Wells 19776271000  1515640300.0 388174075.0 7101864.35 31513628.55 °  339972025.00
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The above table shows the water requirements which is measured by
Production x mean water requirements of crops according to the nua'reh
work done in Tamil Nadu. Hence, the calculated figures are highly approximate.
The 8bove table shows the fact that maximum utilisation of water for
rice crop is seen in the canal irrigated tracts, for groundaut, ragi and horse.
gram are seen in the well irrigated tracts, for cotton in the tanks sad well
irrigated tracts and for redgram in the ctul and tank.irrigated area respectively.

in all the regions, rice crop utilises maximam water. Hence, further
returtﬁu in introducing the improved variotiss which requires less water and
the study of the economic uss of water for rice will help in the conservation of
water for introducing other commercial crops at least in the water deficit ayeas
like the tank lrrigated region,

Yield Response to Water Adequacy

The yield reaponse of crops to irrigatien water supplied throughout the
season s difficult to establish due to wide variation in the amounts of water
porcolating into the soil, the distribution of the supplies throughout the ssason,
climatic factors such as evaporative demand and rainfall and many other para.

meters of plant growth which differ widely from place to place. To assess the
impact of water on yiclds under the circurmnstances, water requirements of
crops (like Rice, Groumdnut, Cotton, Pulses like Redgram & Horsegram, &
Ragl) (1968-69 apprczimately calculated) is used for finding out the yleld
response to water requivements, though crops yield always differ under dif.
fer wmder different managemsent conditions [1 & 2].

*The following table shows the yield response to water requirements or
productivity of crops per unit of water, ‘

L ¥or finding the productivity per unit of water in different sources af
irzigation, the yisld of crops are divided by the water requirements of
the crops. '

[1&2] Review of work done on water requirement of creps ia India -ICAR
Technical Bulletin (AGRIC) No. 8 by B. K. Mukerji & $.8. Chatterjes, _
Review of work done on water requirements of crops in India Dy Dastans,
Singh, Hekkeri & Vamadevas.



Productivity of Crops Per Unit of Water (1968-69)

Region with the __ Rice  Ragli  Redgram  Horsegram  Groumdnut  Cettom
predomisant sources h
of water supply

1.  Camal 1.00 190  2.49 2.65  0.93 0.25
2. Tanks 0.43  1.96 2.76 2.54 1.74 0.15
3. Wells 0.71  1.96 2.92 2.65 148 0.36
4. Camals & Tanks  0.88 1.96  2.27 2.66 1.85 0. 41
5. Casale & Wells  0.99  2.67 2.27 2.57 148 0.35

6. Tanks & Wells 0.91 2.78 2.81 2.65 1.52 0.58

(Since the researches are going on in this field and the water requirements of crops
always differ from each author, the above table represeats only approximate answers).
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The water requirements of crops always shows the fact that most of
the irrigation water is always diverted to rice or to other commercial crops.
This is due to the fact that among the crops zice requires much more water
than 4o the rest. But productivity per unit of water is much lower in rice
than in other crops as can be seen from the Table. In this circumstances, it
becomes n&vlnbla to increase aves under other crops other than rice and to
spread water om.tvdf and dispanse its benefits among th; larger mu;t to
avoid developmant of aconomic disparity.

Economic farm value of Water - as &

} rt of Menstisation of Agriculture
for Development

Improved water mansgement implies are integrated agricultural deve.
lopment which involved adoption of improved cultursl practices. Fiaancial
analysis of individual farm businesses should iadicate the profitadility of asw
practices to increase production. Likewisse, the increased cost of better
rosnaging lrr_lzatlon water must be reflected to indicate the farm valus of
water, which in turn is & part of monetisation of agriculture.

The determination of paymaent eapactﬁ which is taken to be the same as
the farm valus of water helps to delimit the irrigeble ares, provides an appraisal
of land productivity and developmesnt and goveras the projected landuse pattern,
Psymnt capacity varies with land classes and provides » direct means for
arriving at reasonable estimates of the total paymant capacity of & given

irrigation project ares.
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Further the per aeré value of water helps in knowing the scoaimic
viability and financial soundness of the irrigation project.

The following table shows the psr acre valus of water in the regions

of different sources of water supply in Tamil Nadu [1}.

PER ACRE VALUE OF WATER (1966-67)

Reglons with the Predominance | Per Acre Valus of Water
of Irrigation
1.  Cenals | Rs. 8.79
2. Tasks | Rs. 3.62
3. Wells . - Rs. 3.48
X R Canals & Tanks Rs, 4.39
5.  Canals & Wells Re. 7.37
6. Tanks & Wells Re. 7.36

The maximum value is seen in the canal irrigated area and the
minimum value is seen in the tanks and wells irrigated ué, This in turn
reflects the high amount of water used for the crops in the canal irrigated
avea. The dominance of rice in the canal irrigated ares is the main reason
for this. On the contrary to this, the dry farming in the tank and well
l‘rﬂg&tod areas shows the ivss need for water hence the cost {s also less.

- ewn o - PR e -

[1} The per acre valus of water has been determined by dividing the
irrigation expemditure (in each district 1966.67) by the total
cropped arsa (1966.67).
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Further, the profitable double cropping makss the farmer to afford
for the Increasing cost of water while in the tank irrigated area being eix
months idle, without the water supply in the summer aa;nen. the farmer o
this region is not able to afford even for the scheduled water supply dhrlnl
the monsoons. [1] Hence this results in the lower cost of water in the tank
and well irrigated regions. This in tura reflects the economic auprum
sesn among these two different ﬁf’ﬁ.«m mr will always bring
movre field. Further the marketable surplus seen in this tract with reference

fhe formen

to rice crop has tempted him to give mors water which has resulted in the

higher cost of water in this region.

'Wahr Spread

It has been obaerved that in most cases the command ares is much
bigger than what can be served by ih‘ available water. This has led to the
difficulty of meeting the demands of water when the crop needs It the most,
This difficulty has further snhanced because of the policy of dlstributing
water {0 as many areas as possible in the command area, If the water spread
in.uch region has been calcnlated sccurately it will solve the problem of many
irvigation projects which are facing the problem of ‘mntln; large command
areas,

L A R A

1} The author belomgs to Thanjavur district where there is the dominance
of canal irvigation is able to find out the psychological factor that the
errvatic inequal distribution of rainfall in time and gquantity has made
the farmer to thimk in such & way. Fot b addidiond wale will alueys

LY;W? Mote yf‘a(cl.
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The following table shows the approximate water spread calculated

for the regions with the different sources of irrigation,

Regions with the predominance Water Spread
of irrigation|1] (Square milas)
1. Canal Irrigated region 3,468, 37
2. Tanks | 379.86
3. Wells 440,12
4,  Canals & Tanks 1,321.29
5.  Tanks & Wells 4 1,415.87
6. Canals & Wells v 1,255.4¢

The above table clearly shows that the canal irrigated yeglon enjoys
the maximum water availability and the water spread sesn in the tank irrigated
region in tura reflects the water scazcity and the need for the installation of
more irrigation facllities. |

Conclusion

~

The highest level of regional agricultural development is seen in the
canal irrigated region and the main veason for this is the natural endowment
of abundant water resources which has made thn farmeyr to the extent of wasting
water lavishly, but at the same time it has made mm attain marketable sur.

plus in food grains especlally in rice in this region, Im fact, it should be

1) The above figures are calculated with the help of a planimeter and
hence, the figures are highly approximate.
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noted, though rice requires more water, the productivity of rice per cublc
foot of water is the least compared to other crops, l‘nﬂho.r. the attitude
sesnt among the farmers (as his tradition has taught time from the past).
"More water will givex ximn yiald in rice crep" in this region has resulted

in the higher cost of water per hectare.

On the contrary, that lowest agricultursi development is seen in the
tank irrigated region and all aspects of agricultural developmaent clearly |
shows the fact that it 1s due to water searcity. It further depicts that unless
the tanke,provided with water at least in fature during the deficit periods, it
will be difficult for this region to cope up with othez regions in the agricultural
developmsent which is & great menace in the economic prosperity of the State,



CHAPTER IV

THE STRATEGIC ROLE OF WATER IN AGRICULTURE



The Strategic role of water resources in agriculture )

1. Water is ons of the most important inputs in agriculture and its
strategic role in crop production is & complex phenomenon. Further it is
needleas to emphasize the factor that efficlent water management in agriculture
will give the optimum or profitable returns. Hence, the development of an
sagrarian system heavily depends upon irrigation which is the availability of cnd

access to sufficient quantity and quality of water.

To analyss the role of water in agriculture some of the variadbles
u-octat';d with agriculture are taken and thelr degres of dependency in water

is analysed quantitatively by doing chi-square tests.

1. Pex-centage of rice acreage to total crops acreage (1968-69).

2. Pexcmago of rice acreage and groundnut acreage to total crops

3. Percentage of agricultural workers (cultivators & sgricultural
labourers) to total workers (1971).

4. Rural population density (1961).
S. Rural populstion growth rate (1961.71).

6. Percentage of cultivated holdings over 15 acres to total cultivated
holdings (1961).

7. Percentage of pure and mixed temancy holdiags to total holdings
(1961).

Methodology
The Chi-square test is adopted to find out the dependency of districtwise

rainfall index and also the weighted water resources index on the above mentioned
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variables. The 2 x 2 contingency tables are prepared for rainfall index as
well as for water resources index and the detsils of the methodology sre given
below:

Rainfall index

The districtwise normal rainfall for 1968-69 is taken as the basis,
The 27" of ralnfall limit is taken to divide Tamil Nadu into two groups vis.
(s) Districts which are receiving less than 27" of rainfall (é districts), (b)

districts which are receiving 27" and above (7 districts).

\

Weighted water resource index

Since rainfall alone is not the main factor of water resources of any
region (This s mainly because of the fact that rainfall represents only thai
run<off and the seepage oy the 1oss dus to percolation is not taken into consi-
deutlon).‘ A synthetic index namely weighted water resource index is computed

to examine its relationship with the variables mentioned above,

For finding the water resource index the districtwise normal rainfall
is multiplied by the percentage of gross irrigated area to the total cropped

area (1’68 -69)0

The weighted water resource index has been chosen s0 that one could
ses whether irvigation facllities in the districts are playing a "Balancing

Role' with that of the erratic nature of the rainfall conditions,
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The number of districts are bifurcated as (a) districts which are
having less than 1000 index of weighted water resources (6 districts) and
districts which are having 1000 or more than 1000 index of water resources

(7 districts). .

Results and relationships

_After forming 2 x 2 contingency table on the above lines, chi-square
test formuls was applied to arrive at the cbserved valuss of the distribution
‘of the districts in each of the categories. These observed values of chi.
square distribution are tabulated in the Appendix for yainfall index and the
weighted water resource index separately. Against the observed values, the
theoretical values of chi-square distribution (with ome degres of freedom) at
1%, 5% and 10% level of significance ars noted down. The 5% level of signt.
ficance is chosen either to reject or accept the mull hypothesis. If observed
value is less than the theoretical value at 5% level of significance, the null
hypothesis is acceptead, On the other hand if the observed value is more than
the theoretical value or 5% of level of significance the null hypothesis is

rejected,

The results of the chi-square tests in respect of the various phenomena
are analysed in Appendix No.24.

The main conclusions that emerge out are summarised below:

I. Rainfall and water reseurces exert significant influence on:
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1. Rural population density.

2, Rainfall has influence on the following phuomu whereas
water resources does not have. -

(s) proportion of pure and mixed tenancy holdiages to total
cultivation holdings.

(b) proportion of cultivation holdings of over 15 acres te total
cultivation holdings.

3. Water resources alone has the influence on the following whereas
"~ zainiall do not bave:
ac,veaqe
(a) preportion of acresge under rice to total average under
crops (1968.69).

{b) proportion of sacrsage under rice and groundnut to total
acreage under crops (1968-69).

(c) proportion of agricultural workers to total werkers, ( 197

4. Neither rainfall nor water resources have any significant
influence on;

(s) Rural gpopulation growth rate, “
| (1) The izrigation facilitlies in Tami] Nadu are playing the
major role in neutralising the regional disparities in rainfall sspecislly it is
seen in some of the district like Coimbatore which shows the maximam

development only due to irrigation.

(i) Rice, the aquatic plant requires more water than what have
been obtained from rainfall in most of the districts of Tamil Nadu. Hence it
is not showing dependency on rainfall, Since 75% of the zice crop sowa in
the state is irrigated, its dependency oa water resources index is morve

significant.
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(111) Next to rice, groundnut which is occupying more
acreage in Tamil Nadu is highly dependent on irrigation. As a result rice
and groundaut the two important major irrigated crops im the State does not
show dependency on rainfall, On the otherhanad it shows more dependency

on water resource index.

(iv) As it is the fact, there is no dependancy of agricultural
workers to rainfall, But it has depesdency with mtcr resources since there
{ Ya} Orr
is always a possibility of labour force ln%.ﬁen wherever irrigation facilities
are available. Further it indirectly reflects the Employment structure in the
agriculture sector since it has been folt from the beginning that availability

of water is the main criterian for unemployment in the agricultural sector.

{v) The rural population demnsity has dependency both on
rainfall as well as on water resources. This shows the characteristics of the

wide spread “wet point settlements” mostly seen in Tamil Nadu,

(vi) The population growth rate is not dependent on rainfall or
water resources index mainly because the growth rate is dependent upon
other economic snd sociological factors like health, nutrition ete. 1If

further depﬁnd- upon demographic factor also,

(vil) The percentage of cultivated holdings over 15 acres to
total cultivated holdings is depending on rainfall index but net on water

resource index. This depicts the fragmentation and scattering of hoeldings ]:f
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Tamil Nadu which in turn highly affects the economy of the state. Secondly
it reveals the iact that the larger the fayms, the lesser will be the technolo-

gical applications seen in the state.

f(vlli) There appears to be very little relationship of the
tenancy holdings with that of water resource index but its dopﬁmlucy is
significant with regard to ulﬁhll index, which is due to the fact that the
farmers always give preferences of tenancy holdings in the reglons where
the rainfall is more and vice~versa. This may be due to the reasom that the
draughts that frequently occurs in the State might have cultivated this
psychological feelings among the farmers though irrigation facilities are

also considered as the main criterian.



CONCLUSION
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In this study, the water resources of Tamil Nadu and its role in the
agricultural development of this region is vividly dealt with which enabled

to bring out the following observations.

Availability of Water Resources

1. At the outset, when the literature survey in this area was started,
the first impediment noticed was the inadequacy of water resources data,
Unless the accurate, complete data of this precious resource is available,
it is very difficult to arrive at right conclusions and the implementation of
projccﬁ based on inadequate and unreliable data will be fruitdess and futile,
Hence, necessary steps should be taken to conduct field surveys on sound,
scientific methods to collect the accurate data regarding availability and

utilisation of water resources in the entire state,

2. The physical features and the physical forces are mainly responsible
for the disparities in the distribution of this rescurce., This in turn has
bscome a great challenge on the part of man which helped him to adapt and
invent new ingenious engineering practices. The astonishing achievement
of the Periyar channels in the state exemplifies as an example of sxcellence

or paragon. It also gives scope for further attempts in this direction.

3. From the beginning the unequal distribution of rainfall is considered
a8 & menace to water resource development. Though it {s the important
fact which affects this state (since it receives rainfall from both the south-west
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and north-east monsoons), it {s also important to know how much run-off can

be cxphetod_ from precipitation under certain available soil conditions.

4, Proper and well organised coordination between the surface water and
underground water departments is necessary for farther water resource

development of the state,

s. 94 per cent of the surface water in the state has been fully utilised
and the underground water is the only alteraative; hence an increass in the

efficiency of underground water development is expected to solve the future
problems of the state,

6. The Ground Water Directorate should undertake collection of lithologic
and hydraulic data of all bors holes drilled irrespective of agency and be res-
ponsible for comprehensive cdmpnntioa and inclilion of all rolinnt data on
hydrolggy and geology of this area, |

1. More efficient use of groundwater and wells should be cultivated by
o .

mmaAadd demonstrations by extension workers followed by suitable

legislation,

8. A comprehansive survey should be carried out to study the water level
fluctuations in the wells to optimise increassd groundwater donloﬁmut on

seasonal lowering of water level,
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9% A detailed record should be maintained for total groundwater
extraction by basin and by well and they should be studied particularly in the

light of changing the cropping patterns,

10; Fuarther, the utilisation of groundwater enhances the hope of ralsing
the third crop in a year, It will, certainly, provide umu?l water supply for
advanced growing of rice independently of the present impredictable delivery

of surface water and will provide security against times of surface water |

shortage.

Finally a "Water Resource Institute” is an imperative necessity for
all muumlm-;uh collection, intrepretation, feasibility studies, and
management and implementation of the various projects, stec. Kcnéc, early
steps should be taken to organise the '"Water Resources Institute’’ to augment
the resources and to carry out various Ruinrch and Development studies in

thess areas,

Water Resources and Agricultural Development

1, The disparities sean in the agricultural development between the canal
irrigated region and the tank irrigated region should be minimised by
increasing the efficiency of irrigation facilities in the tank irrigated region,

2. A detalled land use survey using maps of appropriate scale should be
made to enable the determination of cropped area and various lands parti.

cularly with reference to water utilisation characteristics,
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3.  With the uncertainity of rainfall and its maldistributios, it has
become necessary to change the cropping patterns iecordinz to water

"dhbu‘".

4. The index of land productivity or the yield index, when considered
shows the vast disparities between the canal and tank irrigated rogioiu

which can be changed with the increase of agricultural inpat-.'

5. The critical stage of crop development at which shortage of water |
supply my cause major yield reductions in the tank irrigated region should

be identified so that necessary adjustments may be made in irrigation practices
to augment the supply during the critical stages of crop growth as well as
redwcing the supply during the least water requirement periods of the crop.

6. Though maximum water in the state is utilised only for rice ¢crop, the
productivity per unit of water is the lowest in this crop compared to anyother
crop. Hence it is necessary to increase the area under other crops which

can avoid development of economic disparity in the state,

7. A comprehsnsive study should be undertaken about the advantages and
disadvantages of collecting revenues for water on the basis of the quantity of
utilisation of water rather than on the basis of acreage which will induce the

cultivators to use water more economically,

Finally the problems that are arising out the imbalances seen in the

availability, utilisation and agricultural development are expected to be
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solved by inter.transfer of river basins or the "water grid", Since this

" is & time consuming one and also a large scale capital oriented vesature, it
is Wuuo for the state to augment the inter -transfer of river basins at
the state level as suggested by the experts in the field. Further it has been
falt that it is possible for the ntatc' to adjust with the amn projscts at
present though rejuventation of 50 many perennial Iﬁroblm ars expected in
the near future, |
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Appendix No, 1
Open Fan Evaporimeters Stations in Tamil Nadu
Catchment No, 301
District Station Latl, Long. Year of Installation
Madurai Kodatkanal 10° 14*  T77° 298¢ 1959
Tirunelvell Kollpatti (A) 09°12' 7171°5% 1955
Catehment No. 302
Thanjavur Aduthursi (A)  11°01'  79° 32 1955
Colmbatere Coimbatare (A} 11° 00* 77° 00¢ 1955
Nilgiris Ootacamund (A) 11° 24*  78% 41* 1958
S. Arecot Anmamalainagar(A) 11°2¢* 79° 44* 1968
Catchment No. 303
Chingleput Madras

(Meens) 13%00°  80° 11 1958

(A) = Agricultural mtcpraloglal Observatory.

Source: Catchmentwise list of Open Paa Evaporimeter .
Stations in India as on 1st August 1972.
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Station Latitude Longitude
1. Kodiyur 12° 3¢ 78° 33
2. Wandiwash 120 so¢ 79° 38
3. Puttur 12° 26+ 79% 350
4. Pavalangudi 119 38 79° 280
5. Kottarakuoppam 11° 3 79° 22
6. Tammampatti 11° 2¢ 78° 29
¥, Gopichettipalayam

8. Gudalur 11° o0 76® 30°
9. Palani 100 26° 77° 300
10. Maraneri 99 28 770 450
11, Tirunelvell 8° 44° 17° 44
12. Kundasl 8° 05¢ 77° 88¢
13, Erasanayskkampatti 10° 86 78° 33
1¢. Alangottal 10° 350 790 25¢
15. Ullikottai 10° a7 79% 28°
16. Puduvayal 130 20° 80°% 09°
17. Gummidipundi 139 20 80° o08*
18. Pavamaguid 9% .32 76° 38
19. Maadapam 9° 11 79% 10*
20, Tiruchendur 8° 29 78° 12*
21. Tirukslikundram 12° o ' 80° 03°
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CALCULATION OF "DRY, DAMP, WET METHOD IN SATTUR STAION®
Rainfall Statlon = Settur - 1950 June to 1951 Jenvery

" Dafe Roinfall  Conditien  Yield In Remarks
_Ininches inches —
1 2 s 4 5

May | Nil |

July N NIl - -

August 3 0.10 Dry - Below 1.00 inch. Noyleld

Auvgust 20 1.27 Dry 0.062  Asthers Is no reinfell in the
previous days, the 1.27° reln
treated Is on dry conditien.

Avgust 30 0.09 Dry - There Is only 1.27* In the previows
10 days 1.0, lem then 1 1/2%,
This can be treuted as dry only.

September 28 1.19 Dey 0.053  No reinfall in the previous day.
Hencs treated as dry .

October 3 - 0.98 Damp 0.106  As there Is cbove 1* rainfall In the
previous 7 days, the previeus dry
condition becomes domp .

October 11 1.45 Damp 0.226  As there Is more than 3/4" rain In
the previsus 10 days the damp
condition Is continued .

October 13 0.58 Wet 0.079  There 13 2" rainfell in the previow
3 days. Henes the previouws domp
condition becemes wet.

October 15 0.02 Wet There 15 0.58" of ralnfall in the

, previous 2 days. Hence the wet
condition is continue

October 16 0.2 Wet 0.047 ~do=
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T ~—3 3 , S
October 18 0.42 - Damp 0.047  As there Is more than 3/4"
ralnfall In the previows 5 days
the wet condition becomes
demp . '
October22  0.81 Damyp 0.072  As there Is above 1/3 rainfell
: In the previous day, the demp
becomes wet,
November 6 0.10 Dry N Below 1.00 Inch. No useful
: rainfall. - '
November 1! - 0.02 Dry NIl ~do=
November 17 0.14 Dry Nil ~do=
November 23 0.05 Dry Nl ~do=
November 7 0.14 Dy NR ~do~
December 13 0.29 Ory Nit ~do=
December 14 0.2 Deavp NI As theve Is above 1/4" reinfoll
‘ in the Mm “y; the dq :
| becomes damp .
December 22 007  Dwy Nil As thers Is no 3/4" rainfell In
| ' the previous 10 days the demp
becomes dry.
December 23 013 Dry NIl Below 1.00 inch. No useful
rainfull
Jovay 15 0.33 Dry NI
Janvery 16 0.78 Damp 0.086  As thers Is above 1/4 reinfell
d — _ — becomes dawp .
1".22 | 1.237  Yiedpersq. mlie
w———— wonnne 1237 x 5280 x 5280 M .Ch,
1000000 x 12 = 2.673

Note: 1) Semple working sheet for Sattur reinfell stetion for ene yeer.
it) Col.4 figures works to be obtained from Appendix ‘A
1) Cetchmont is treated es ‘Average’.
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District/Staticn Co.ordinates Year of Installation

_ Lati Longt

. Kanyskumasrl Dt.

Kanyskumart 08° 05* 71° 300 1972
Madural Dt, _

Kodalkanal 102 14° 779 28¢ 1930

Madurat 09° 55¢ 78° o 1968
Tiranelvell Dt, .

Tutlcoris Harbour 08® ¢5° 78% 110 1966

Tuticorin 08° 48 78° 09 1968

Kollpatt! 09° 30 77° s2¢ 1970
Ramansthapuram Dt. :

Pamban 09° 16* 79° i8¢ 1968
Thanjavur Dt, .

Nagapattinam 10% 46* 79° sp 1968

. Tiruchirspalli Dt,

Tiruchirapaill 10% «6* 78° 43 1953
Coimbatore Dt. .

Coimbatore Alrfield 11° o2 77° oy 1962
Ths Nilgiris Dt.

Ootscamund 11° 24 76° ¢4 1968
Chingleput Dt,

Madrss (Meenumbakkam) 13° 00° 80° 11¢ 1943
Madras Dt. ‘

Madras (Nungambakkam)13® 04 80° 150 1949
North Arcot Dt.

Vellore 12° s8¢ 79% 09 1969
South Arcet Dt, ,

Cuddslore 11° ¢6° 79° 46* 1967

Source: List of Stations equipped with self Recording
Ralngauges as en 1.7.1972.
1sswed by 1adis Meteorological Department, 1972.
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Yield Tebles
Dry~Damp=Wet= Method
Clessification of Catchment average
Nial By Do Wer Reintdl] Do Vel
0.25 0020 = O 0,035  0.110
0.26 0.022 0.72 0.0% 0.113
°¢37‘ o.m an : 0.058 00“5
0.28 0.025 0.74 0.05¢ 0.118
0.29 0.028 0.75 0080 0.120
0.2 0.028 0.76 - 0.062 0.122
0N 0.030 0.77 0.064 0.125
’n OQQ' . o-n o-w o o.'”
0.33 0.033 0.7 0.068 0.1%
0.3 0.034 0.80 0.070 0.2
0.3 . 0.036 0.81 0.072 0.134
0.35 0.038  0.82 0.074 0.137
0.3% 0.039 0.8 0.076 0.139
0.37 0.04) 0.84 0072 oO0.14
0.38 0.042 0.85 0.080 0.144
0.39 0.044 0.86 0.082 0.4
0.40 0.046 0.87 0.084 0.149
0.4) 0.047 0.88 0.086 0.1%
0.42 0.049 0.89 0.088 0.154
0.8 0.050 0.% 0.09 0.1%
0.44 0.052 0.9 0.092 0.158
0.45 0.034 0.9, 0.0 0.18)
0.46 0.055 0. 0.0 0,183
0.47 0.057 o.M 0.09 0.166
0.48 0.058 0.95 0.100 0.8
049 - 0.050 0.% 0.102 0.1
0.50 000 0.062 0. 0.104 0.173
0.5! 0.031 0.085 0.9% 0.6 0.5
0.52 0052 0087 0. 0.108 0.1
0.5 0.0 0.0 1.00 0.110 0.1%0
0.54 0035 0.0 1.01 0.112  0.184
0.55 0038 0.074 1.02 o.115 0.188
0.56 - 0037 0.0 1.3 0.117 0.192
0.57 0038 0.079 1.04 0.120 0.1%
0.58 0040 0.082 1.05 0.12 0.200
0.59 0.041 0.084
0.40 0002 0.086
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Rainfall Dry  Damp _ Wet __ Rainfall __ Dry  Dowp Vet
0.61 0.043 0.089
0.62 0.04 0.0
5.63 le 0.0“
0.64 0.047 0.09%
0.6 0.048
0049 0.098
0.46 0042 0.1
0.67 0.050  0.109
0.63 0052 0.106
0.6y 0.053 0.108
0.2 0.05¢ 0.910 ' '
1.06 0.037 0.124 0,204 1.46 0.085 0.229 0.364
1.07 0038 0.127 0.208 1.47 0.086 0.232 0.363
1.09 0.041 0.132 0.216 1.49 0.089 0.287 0.3%
1 .19 °0m os'u o.m ' o” 000” O.w o;m
.n 0.03 0.138 0.24 1.51 0.092 0244 0,386
1.12 0.04 0,13 0.228 1.52 0095 024 0.39
1.13 0.045 0.141 0.232 1.5 0097 0.251 0.3W7
1.4 0.07 0.144 0.2 1.54 0.100 0.254 0402
1.15 0048 0.146 0.20 1.58 0.102 0.258 0.408
1.16 0.049 0.148 0.244 1.56 0.104 0.262° 0.4M4
BRY 0.050 0.151 0.8 1.57 0.107 0.265 0.419
1.18 0.052 0.1 0.252 1.58 0.109 0.269 0.425
1.19 0.053 0.15% 0.25 1.59 0.112 0.2722 0.430
1.20 0.054 0.158 0.260 1.60 0.14 0276 0.43
.21 0.055 0.160 0,264 1.6} 0.114 0.280 0.442
1.22 0.05 0.165 0.268 1.62 0.119 0283 0.4/
1.3 0058 0.165 0.272 1.63 0.121 0.287 0.48
1.24 0.059 0.168 0.276 1.64 0.124¢ 0.290 0.458
1.25 0.00 0.170 0.280 1.65 0.126 0.2%4 0454
1.26 0.0 0.173 0.284 1.66 0128 0.2 0470
1.27 0.062 0.176 0.288 1.67 0.131 030! 0475
1.28 0.064 0.Y78 0.292 1.68 0.133 0305 048t
129 0085 0,181 0206 1469 0.3 0,308 0486
1.2 0,066 O0.184 0,300 1. 0.3 0312 049
1.3 0.067 0.187 0.304 N 0.140 0316 0.4
1.22 0.068 0.1 0.3 1.2 0.143 031y 0.5
1.33 0.0 0.192 0312 1.73 0.145 0323 0.509
1.34 0.071 0.195 0315 1.74 0.148 0326 0.514
1.35 0.072 0.198 0.320 1.75 0.150 0.330 0.5
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0.809

»
4

Rainfal __Dry  Dawp  Wet _ Rainfll Dy  Demp Vet
1.3 0.073. 0301 0.324 1.76 0.152 0334 0.526
1.9 0074 0.204 0328 1.77 0.155 0.339 0.532
1.38 0076 0.206 0322 1.78 0.157 0348 0.538
- 1.39 0.077 0,209 033 1.7 0.1 0348 0.344
1.4 007 0212 0.30 1.80 0.142 0.352 0.55
1.41 0.07% 0215 0344 1.81 0.104 0.35%6 0.55
1.42 0.000 0218 0.248 1.82 0.167 0.361 0.562
1.4 0.082 0.220 0.3%2 1.63 0.169 0.385 0.568
1.4 0.083 0.228 0.35% 1.84 0.1722 0370 0.574
14 0084 0226 0.360 1.85 0.174 0374 0.590
1.86 0.176 0378 0.58 2,26 0.298 0.591 0.883
‘ -” U.m Qam .5” 2.27 O.W 00597 0.89‘
1.88 0.181 0,387 0.5% 2,28 0.305 0.602 0.90
‘089 OQ'“ 0;392 qu 2.29 OQW °¢m 5.”8
1.9 0.18 0.3% 0.610 2.2 0.312 0.64 0.916
(B 4] 0.188 0400 0.616 2.31 0315 0420 0.94
1.92 0.191 0405 0,622 2.32 0319 042 0.932
1.93 0.193 0.409 0.628 2.3 0322 0631 o.M
1.4 0.19% 0413 0634 2.4 0323 0.637 0.9
1.95 0.1 0418 0.0 2,35 0.329 0443 0.9%
1.9 0200 0422 0.646 2.36 0.332 0.649 0.9%5
1.97 0.203 0427 0.652 2.37 0.33 04655 0.98
1.9 0.205 0431 0.658 2,38 0.339 0.660 0.982
1.99 0.208 0,436 0.664 2,39 0343 0466 0.9
2,00 0.210 0440 0.870 2,40 0.3 0872 0.998
2.00 0.213 0446 0.678 2.4 0.349 0.78 1.006
2,02 0,217 0452  0.688 2.2 0353 0.484 1.014
2.3 0.220 045 0.695 2.8 0.356 0.689 1.02
2,04 0.224 0463 0.73 2.4 0380 0.695 1.031
2c°5 0.”7 Q“, 0-7“ 2.“ o;m 0 m‘ 1.03,
2.06 0.20 0475 0719 2,46 0.366 0707 1.047
2,07 0.24 0481 0777 2.47 0370 0.713 1.0585
) 20& 9.2‘“ °0m 907“ 2:‘9 0¢3ﬂ Otm ' .m
2,09 0.2 0492 0.744 2.49 0377 074 1,072
2;'0 0 244 9 om 0.752 2 .50 03@ O-m L om
2.1 0.247 0504 0,780 2.5) 1.07
2.12 0.251 03510 0.788 2.52 1.103
2.13 0254 0.515 0.7 2.5 1.14
2.14 0.258 0.521 0.785 2,54 Since more 1.128
2.15 0.2 05277 0.7 2.55 than21/2" 1.1%7
2,16 0.264 0.53 0.80) 2.56 rainfell : 1.142
2,17 0.248 0.539 1.160
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R By Dy Wa Tl By Daw Vet
‘2.18 0.1 054 0,08 2.58 .7,
219 0275 0.5 0.626  2.59 1.8
2.20 0.278 0.5% 0.834 2.0 1.194
2.2 0.281 0.5%2 0.842 2.61 1.205
223 0,288 053 0.859 2.63 !.228
2.24 0.292 0579 0.887 2,64 1.240
2,25 0.295 0585 0.875 2.45 1.251
2,66 1.282  3.06 1.719
2.67 1274 3.07 1731
2.68 Since 1.285 3.08 Since 1.7
2.69 more 1.297 307 wore , 1.754
2 .7‘ 312 1.319 a.n 31/ 1.777
2.72 reinfall : 1.38 ‘3,12 roinfell 1.788
2.73 1.342 ‘3.1e 1.800
2.74 135 3.14 1808
2,75 1,388 3.15 1.828
2 176 i 137‘ 3.‘6 , Qm
2.7/ 1.388 3.7 1.846
2.78 13w 3.8 1.857
2.9 1.411 3.19 1.8469
2.80 1.422 -3.20 1.8%0
’ 2;&‘ ‘ p@ 3'2‘ ] ' .892
2.82 1.445 .2 1,903
2.83 1.456 3.2 1.915
2.84 1.488 3.4 1.926
2.8 1469  3.25 1988
2,88 1.4% 3.2 1.949
2.87 1,502 .27 1.96)
2.88 1.512 3.28 1.972
2.89 1.525 3.29 1.984
2.9 - 1.53 3.9 1.995
2N 1.547 3.3 2,007
2.2 1.559 3.32 2,018
2.93 1.570 3.33 2.0%0
2.9 1.582 3.34 2.04}
2.95 1.598 3.35 2.053
2.9% 1.604 3.3 2.084
2,97 1.616 3.87 2,076
2.” , .w 3.” 21“7
2.% 1.639 3.39 2,099
3.00 1.650 3.40 2.110
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T Dy e Vi Tl B.yﬁn Wai

AR

3.01 1.662 3.4 2.122
3.02 . 143 3@ 2.133
3.08 1485 3.4 2.145
3.04 . 1.6 3.4 2.156
3.05 ‘ X8 3.4 2.168
3.4 . 2479 3 2.501
3.47 2191 375 2.513
3.48 | 2.202 3.7 2.524
3.49 224 8.7 2.536
3.50 2.225 3.7 2.547
3.51 2237 3.9 2,559
3.582 2.248 3.0 2.570
3.53 2.20 3.8 2.582
3.54 22 a2 2.593
3.55 2,283  5.83 2.605
8.5 2294  3.84 2.616
3.57 2,306  3.85 2.62
3.58 2,517 3.8 2.639
3.59 2329 8.47 2.65)
3.60 230 329 2.682
3.61 2.352  3.89 2.674
3.62 2.3%3 3.9 2.485
3.43 2375 3N 2.697
3.84 238 3.9 2.708
3.45 2.3% 3.9 2.720
3.48 2,409 3. 2,731
3.7 2421 3.95 2.78
3.68 2432 3.9 2.754
3.69 2.445 3.9 2.768
2.7 245 3.9 2.777
3.71 2462 3.9 2.789
3.72 2478 4.00 2.800
3.73 2,49 |

Note: (For good or bod catchments add or deduet upto 25% of yleld)
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o Appendix No.§ S
" TheRainfall and Run OFf Dato for Aliabad Anicutsfor 196364

endix No..

MONTH ™ %63 ‘ - : ;
Aprit - May June . July August *September October November December _Janua February March
D Rain Flow - Rain  Flow Rain Flow Rain Flow Rain Flow Rain  Flow Rain Flow Rain  Flow Rain Flow Rain _ Flow Rain Flow Rain Flow -
A fall in fall in falt in fall in fall in fail _in fall in . fall in fall in fall in fall in “fald in
T in - C/S. in ¢/S. - in c/s. in - T/S. in  C/S. in c/s. in C/s. in c/s. in C/S. " .in c/s. in c/s. in c/s.
CE mm. days mm. days' | m.m days m.m. - days ~  m.m. days ‘m.m.  days m.m. days m.m. days m.m.  days m.m. days ymom.* days m.m. days
- - - - 2 BT - - % 5530 M3 - 141 - 18 - 17 . - 83 - 9 - =
2 - - - - - - - - 4230 %0 - 1. 60 - 70 14.20 114 - .nz. - 83 - 9. - -
3 - - - - - - - - - 100 620 46 - 70 - 114 31.20 151 . - 83- -9 - -
4 - - - - - - - - 64.00 110 3.20 1 = 70 9.00 104  23.70 38 - 78 - 9. - -
5 - - - - - - - - - ] - - - 67 - 85 - 1 - 63 - 9 - -
4 - - - - - - - - - 76 - - - &7 . - 70 - 104 - . &3 - -9 - -
7 - - - - 9.20 - - - 12.20 76 - - - 70 - 70 9.20 107 - 63 - L - -
8 - - - - - - - - 76 - - - 56 - 70 18.10 117 - 8 - 9 - -
9. - - - - - - - - 7 - - 16.20 56 - 70 - N7 - 56 - 9 - -
S - - - - - - - - - 65 - - 9.10 67 - 70 11.20 114 - 5 T - - - -
no - - - - - - - - - 49 - - - 128 - 70 - 104 - 5 - - - -
! - - - - - n - - - 49 - - 69.10 148 - .70 . - 104 - 56 - - - -
b - - - 29.10 46 - - - 26 - - 25.10 1% ~ 70 - 104 - 56 - -- - -
4 - - - - - - - - - - ~ - - 17 - 70 - 104 - 56 - - - -
15 200 - - - - - 20.40 - - - - - - 107 - 70 - 104 - 56 - - - -
16 - - - - - - 44.20 - - - 53.10 - 16,10 104 - 7 - 104 - s1 - - - -
7 - - - - - - 30.20 75 - - 8.20 - - W4 2010 99 - 02 . - 38 - - - -
8 - - - 206 - - 31.10 83 - - 10.00 62 - 121 10.20 457 - 97 - 3% - - - -
9 - - 5020 50 - - 24.10 2 - - 1500 63 - 70  83.20 178 - 97 - 36 - - - -
2 - - C - - - - 9.20 68 - - - 89 - 78 - 124 - 97 - 36 - - -
21 - - - - - - - 104 11.20 - 10.20 63 75.20 417 2010 140 - 99 - 36 - - - -
2 - - - - - - 51.00 9 - - - 33 32.10 247 20.10 149 - 99 - 13 - - - -
3 - 3 - - - - - 70 - - - 29 - 146 - 133 - 85 - 13 - - - -
b B 19 - - - - - 63 - - - - 52 - 139 - 104 - 85 - 13 - - - -
25 - - - - - - 5.00 63 - - 9.26 115 - 128 - 104 - % - 13 - - - -
2% - - 1.1 - - - - 63 - - 25.00 56 - 107 - 104 - 104 - 13 - - - -
br A - - 44 - - 63" - - 10.20 100 - 197 - 104 - ic - 12 - - -
28 . - - 5820 W - - 43 - - - 50 10,20 113 - 104 - @ - 9 - - -
29 - - - 51 - - - 53 - - - 57 $.20 104 - 107 - ] - 9 < - -
3 - - - 18 - - - 63 - - 9.20 100 - -4 27.20 M7 - % - 9 - - - -
N . - - 18 - - - 63 - 285 - - 9.10 104 - - - 88 - 9 - - -
. Soyrce: Informations Collected-from Public' Works Deportment, Tomil Nodu. - -

0€T



Appendix No.7 S -

) e The Rainfall and Runn OFf Data for Bhavani Reservoir Tor 1963-64 . .
MONTH . j B 1963 D . 7964 S
. April May June” © July August September Oetober November December Jonuary _,_F:Emarz March
D TRain  inflow Rain  Inflow Rain “Inflow Rain Inflow Rain inflow Rain Inflow Rain Inflow Rain  inflow Rain Inflow Rain inflow Rain intflow Rain inflow
A fdll - in fall ~ 'in fail in fall in falt in fall in fall in falt in fall in fall in fall in foll in
T in m.cu.ft. in m.cu.ft. in m.cu.ft. in m.cu.ft. in 7 m.eu.ft. in m.cu.fts  in m.cu.ft, in m.cu.ft. in m.co.ft. | in | m.cu.f. in m.cu.ft. in m.cv.f.
£ mum, . m.m. m.m m.m m.m. m.m m.m. _ m.m. m.m, m.m. : m.m. m.m.
. - 9% - 8 1.39 110 0.76 138 1.41 286 1.23 189 0.29 1177 . 3.83 144 15.23 374 - 106 - 78 - 58 -
2 .41 109 - 9 2.90 51 3.83 189 C1.46. 285 6.37 187 127 95 4.43 - 202 4.03 229 . - 9% . =t 88 .- 51
3 0.07- 118 0.70 97 0.48 74 16.49 530 5.16 223 1.02 203 5.51 146 2.9t 135 10.10 77 - 105 - 71 - 56
4 074 W17 158 97 246 87 15.54 707 3.17 249 2.93 229 1.74. 143 6.26 243 4.93 329 - 121 - 3 - 55
5 0.02 110 4.82 12 5.59 104 - 16,54, 880 2.51 214 1.47 226 9.09 135 27.56 430 g.13 240 - 97 - - 83 - 67
& 1.33 mn3 8.38 103 9.31 176 22.06 1547 1.34 - 203 0.90 135 2.82 125 1.32 213 7.41 239 To- 112 - 72 - 74
7 1.3 73 3.79 116 8.03 271 19.54 1885 1.44 190 1.78 194 1.37 138 - 173 4.21 -373 - 100 - 73 - 78
P8 - 92 3.50 lo4 - 1.2 313 23.00 1812 0.07 139 0.40 162 3.37 143 - 147 17.53 426 - 110 - - 54 - 63
e - 86 259 115 1.03 T4 1.9 878 0.07 159 -. 43 7.74 169 - 142 4.73 451 - 101 - 52 . - 51
10 - 70 4.02 138 1.30 135 6.18 775 0.44 175 141 13.40 168 - 122 5.19 395 - - | - 50 - 42
) - 110 3.43 14 4.40 135 2.4 505 0:81 180 174 4.61 304 - 17 1.54 ° 280 - . 94 - 69 - - 55
2 292 219 7.2 77 8.23 123- - 24 392 4.44 2} 187 1.73 20 - W7 - - - 94 - & - 6C
i3 14.5% 179 1.58 124 5.67 1z 11 270 3.10 314 178 0.84 141 - - 113 - 183 - B - 54 - 73
14 - 30 4.16 118 3.54 105 0.93 229 4.30 242 T70--- 13,69 51 0.42 100 - 149 - 96 - 55 - 72
15 i7.4% 82 - 75 0.14 105 0.07 209 5.40 135 - 143 107677 1359 7.49 193 - 149 - . 68 - 45 - 57
16 98.18 82 9.14° 106 0.07 59 1.3 189 4.13 . 256 - 137 9.72 258 14.23 177 - 147 - 55 - 55 - 43
17 - 88 0.29 94 0.6 87 3.95 201 - 6.70 2536 0.28 126 1557 432 516 132 - 136 - 83 - 62 - 65
8 - 82 = 6.82 137 - 98 3.57 167 - 3.1 267 2.22 137 2.43 323 153.22 146 - 149 - 90 .- 83 - 68
19 2.47 99 5.30 82° - 92 4 .86 167 0.52 224 2.29 128 7.52 233 25.2 4G5 - 142 - %0 - 82 - - o4
© 20 3.24 153 6.58 106 0.70 86 2.79 155 2.62 214 8.72 165 4.9 2335 8.86 266 . - 132 - 89 - %3 0.48 &8
21 2.24 83 6.18 110 0.76 - 68 0.18 132 3.09 183 14,14 106 19.5 391 6.69 287 - . 3 - . 9 - 48 2.57 74
22 2.58 89 0.20 110 1.08 5] 0.24 i32 2.12 177 10.47 15 39.2% 754 5.23 275 0.18 127 .- - 87 - 50 0.87 106
23 8.01 194 0.24 104 1.68 71 7.7C 161 2.64 192 5.60 877 4.36 232 4.38 282 C - 135 - 87 - 55 G.44 61
C 24 2264 142 713 188 0.78 635 5.29 156 1.29 150 4.20 2m 2.00 407 0.11 132 - 129 - 87 - 53 0.37 63
25 099 112 10,91 115 3.7 59 1.617 138 5.47 167 5.10 3 .49 300 - 158 - i22 - 99 - 48 - 65
26 927 124 1.82 85 0.94 60 2.81 37 40 .80 179 1.66 176 0.69 262 - 153 - 124 - 78 - 51 - 64
27 0.3 107 - 79 3.57 , 48 1.4 259 18.44 463 2.44 150 6.82 228 - 134 - 130 - 87 5:60 87 - 62
28 3.1 02 G.47 9 0.92 ‘89 1.75 233 4.92 ‘436 4.06 126 5.92 .21 - 124 - 20 - &7 - 5% e ‘59
29 1.76 W07 10,22 109 0.44 181 .18 357 2.9 358 .57 13 4.18 238 3.37 1A - 103 - a8 - 55 11.88 79
30 0.04 114 8.18 143 0.08 146 4.4% 494 2.0 269 2.51 "z 3.77 190 13.33 286 - 103 - n - .- - 40
31 10,21 132 423 347 3.2 22 . T 278, 47

27 _ 107 ' 85

Source: Informations Collected from Public Works Department, Tamii Nada. ‘
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Appendix No. 8

Monthly & Annual Distribution of Succemsive Tropical Disturbances
olong Tam!l Nedu Comt during 1891 to 1960

Menth Coustal Sectlons & Tamil Nadu
Latitude Range 8°N to 13°N
Particulon of
Disturbances
1 o 2 3
a ™
Jonwary b 215
¢ 4
. o 216
April b 216
¢ L
] 145
May b 172
] 4
g -
June b -
[ - -
e -
July b -
C -
. -
Avgust b -
L 3 -
° -
September b -
e -
] 23
October b 38
¢ L

132



133

1 2 3
a 7
November b 4
¢ 8
] 142
Dacomber b 142
c ¥
a 7
Annval b 106
< 23
Doates of succassive 30.11.'52
disturhbences which coused &
minimum duration 7.12,'52

a) Minimum duretion in days between ey two succenive disturbances
b) Average duration between eny two succenive disturbances
¢) Total No. of succemsive disturhences.

Source:  Dhar O.N. & Ghote G.C. "Spetial & sequentiel distribution
of depressions/storms over Peninsular Indie® Seventh Sympostum,
the Civil & Hydraullc Enginsering Department “Water Ressurces®
MuyA :;.t;; 16, 1971. indian Instinse of Selence, Bangelore, 1971,
"' [ ]



Appendix No. 9

Sl.  Disrict Total Area Formation aree In 3. Km.
No. insq. Km. Archasens Gondwanes Cretacious Tertlery  Quarfemary &
. | | | Alluvivm
) 2 3 'S 5 3 7 s
1.  Madns | 2 - - - 108
2. Chinglepet 7% 3% 2,04 - M2 2,20
3.  North Arcot 12,79 12,400 1 - - - 248
4. South Arcot 10,888 6,231 - 282 1,130 3,247
Tenjever 9,606 - - o 3,500 5,695
6.  Tiruchimppelll 14,281 9,608 s a6 1,99 1,916
7.  Solem 18,200 18,22 - - - -
8.  Dhermegurl
9.  Colmbetore 15,587 15,586 - - - -
0.  Nilgirls 2,50 2,458 - - - -

129¢



T 2 3 4 5 6 7 8
M.  Moduel 12,77 12,5 - - - -
2. lesmothepuen 12,59 4,273 285 - e sam
3. Tiunelvell 145 7% - - - 1,584
4.  Kewe Kumerd 1,685 1,20 - - 140 281
Tored 10,357 95,677 2,513 1,513 8,746 21,908
100%  73.4%  1.9% 1.2% 6.7% 16.8%

Note:  These figures ere plenimetered figures and hence o epproximate only.
Source: Working paper prepared by Thiry S. Panchanethen for Stete Plemning Commission.
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Appendix No. 10

m';w.a'wu to Monsoon Retnfall
Tabla of total monsoon reinfall end estimated navoff and yleld per square mile from cotchment arecs

Yotol

- Good Catchment ' Average Catchment n Bad Catchment
- . %= g - v

3. E% § 2., 5E Z 2 35 Zg Zgé.

25 tgi 8 F2_ zzé R E 3 33% 8

' . Y. 3 B -5 - ] - - ¥

E § SELE £ ? T z E BB 6

zi 235 sEyc zi 2 SB): 8:% §§£ sEte

1 y 3 4 3 é 7 8 9 10

1 0.} 0.001 0.002 0.1 0.001 0.001 0.05 0.0005 0.00)
2 0.2 0.004 0.00%9 0.5 0.003 0.006 0.1 0.002 0.004
3 0.4 0.012 0.029 03 0.009 0.02Y 0.2 0.006 0.014
4 0.7 0028 00055 0.5 0.021 0.048 03 0.014 0.032
5 $0 0.05 0.116 0.7 0,037 0.087 0.5 0.025 0.058
é 1.5 0.0 0.209 1.} 0.067 0.156 0.7 0.045 0.104
7 2.1 0.4 0.341 1.5 0.110 0.255 1.0 0.073 0.170
8 2.8 0.224 0.520 2.9 0.168 0.39% 1.4 0.112 0.260
4 35 0.315 0.732 2.6 0.226 0.54% 1.7 0.157 0.366
10 43 040 0.999 3.2 0.322 0.74% 2.1 0.215 0.499
" 52 0572 1.329 3.9 0.429 0.996 2.4 0.285 0.684
12 6.2 0.744 1.728 4.4 0.558 1.2% 3.} 0.372 0.854
13 7.2 0.936 2.174 5.4 0.702 1.630 3.6 0.468 1.087
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1 2 3 4 5 é 7 8 ? 10
14 8.3 1.8 2.4% 6.2 0.871 2.024 4.1 0.581  1.349
15 24 1410 3276 7.0 1.057 2.457 4.7 0.705 1.638
16 10.5 1.680 3.903 7.8 1.260 2.927 5.2 0.840 1.951
18 128 2904 3533 9.4 1.728 4.04 44 1152 0.67
19 1By 2461 48.135 10.4 1.980 4.607 6.9 130 0.067
20 150 3000 4.9 1.2 225 5.227 7.5  1.500 0485
21 6.1 3381 7.8% 12.0 2.535 5.7 8.0 1. 0.9
2 17.3 3.006 s34 12.9 2.854 46.631 8.4 1.3 0421
2 8.4 422 9832 13.8 3.174 7.374 9.2 2116 4.9
4 19.5 44600 10873 14.6 33510 8.1 9.7 23400 5.4
25 204 5130 11.9%4 15.4 3.062 8.9 10.3 2515 5.2
2 218 5.668 13.148 16.3 4.25) 9.876 10.9 284 4.9
x4 2.9 6.183 14.364 7.3 4.637 10.773 1.4 3.0 546
28 240 620 15612 18.0 50.040 T1.209 12.0 3.380 5.982
29 2.1 7279 WM 18.8 5.459 12.683 12.5 3.63% 4.584
30 2.3 7.8 1880 19.7 s.017 RIG 13.1 I 782
2 28.5 9120 21.188 21.3 6.8 15.891 14.2 4.560 8.455
3 2946 9768 2493 n.2 7.32% 17.019 14.8 4.884 9.185
3 N8 10472 2439 2.1 7.854 18.245 154 5.2 9.86
35 .y 1M.165 25.939 2.9 8373 19.454 15.9 5.582 10.5%
38 3.0 11.800 27.600 24.7 8.910 20.700 16.5 5.0 11.346
7 M.l 12,677 29312 235 9.462 21.984 17.0 4.308 12.164
38 33 1A NS 24 10000 372 17.6 6.707 12.969
39 b4 14.19% 32,990 273 WM 2495 18.2 7.09 13.800
£ 7.5 15.000 34.848 28.% 11.250 26.136 18.7 7.500 14.456
41 3846 15826 38.767 28.9 1.889 27.575 193 7.9 15.581

LET



Govt. nfm,

. pp.21-22,

] 2 5 & 7 8 4 10

2 .8 29.8 12.5%7 20.128 19.9 8.358 15.49%
o 40.9 0.4 13.1%0 .48 204 8.793 .44
4 4.0 at.s 13.860 22.19% 21.0 2240 18.388
45 43.1 2.3 14.546 3.793 3.3 9497 19.417
4 44.3 B2 15.283% 35.508 p - 3 | 10.189 20.429
& 4354 .0 16.003 3119 2.7 10469 21.466
48 46 .5 34.8 17.740 38.89%0 3.2 11,160 22.529
49 47.6 35.7 18.493 40 .639 23.8 N2 BN
50 48.8 %4 18.300 42 .54 244 12200 24.786
51 99 74 19.006 4.3 24.9 12.724 25977
52 51.0 3.2  19.830  46.208 255 1320 27.0%
L% | 52.1 39.0 20.70% 48.113 2.9 13.806 28.38
54 53.3 3.9 21.586 50.149 2.6 143 29.58%
55 54.4 03 240 NIV 27.2  14.9%0 30.503
56 55.5 41.6 43.310 514.53 7.7 15.540 3X2.075
57 5.4 2.4 24.19% 56.213 28.3 16.131 .45
58 57.8 43.3 25.143  58.4%2 23.9 16.762 38.%41
59 53.% 4.4 26.063 60.550 29.4 17.375 40.367
60 60.0 43.0 27.000 62.726 20.0 18.000 41.8)4

Source: Ellls WM. "Callqo of Enginesring Manval “lerigetion™
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Appendix No.11
 Medium Projects Under Construction (Temil Nadu)

Sl. Noweofthe Newsof the  Totsl erse River Supply Propoted
No. Project River to be benefitted to be diverted withdrawel

hectares (acres m.CU.m. m.Cu.m.

| (TMC) (TMC)
1. Parppoler Pareppelar 900 (2312) 9 (0.320) 10 (0.339)
2. Pdaor-Porendeler  Pelar-Perandaiar 4100 (14981) 59 (2.100) 43 (2.230)
3. Chinner Chlwner 1800 (4500) 21 (0.780) 24 (0.840)
(Dharmespeet)

4. Ponngnier Ponnanier 900 (2101) 10 (0.350) 10 (0.362)

Source: Cauvery Sumsin Repert of Tamil Nadu Performe, Pert | Vel Il

1. Raport of the Cauvery Fect Finding Committes, Ministry of lrrigation & Power,
New Dolhl. 15th Decomber 1972.
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Appendix No. 12
Medium Projects to be teken up In Temil Nedu

River Supply Proposed

S Nemeof the Name of the Total Area
No. Project River to be benafitted to be diverted Urilisatlon
— hectares m.cu.m. m.cy.m.
T 7 3 4 5 [
1. Dodddhalla 'Doddahalla 753 n 13
2.  Reservoir Ayyer 2833 % 18
across Ayyas Kolils _ ‘
“Hills ' :
3. Gunderipoliem Gunderipalion 460 5 é
4. Varstiupeilen Verattapellan 877 8 ?
5. Veoredesanadhi Veredumanadh! 2105 5 L2
6. Sentramutulv Jungle streom 180 2 2
7. Mantupeliem Menlapelion 850 10 n
8. Nagavethi Neguvethl or Paler 520 7 8
9. Thoppler Thoppler 1153 14 -7
11.  Belishalle Selichalla = 57 é 7
12. Thewnimpelion Thernlpellon 440 4 5
13.  Kombupaliom Kombupollem - 142 ! 2
4. Valukkuparel- Velukkuparal- 753 5 é
pollem pollan
15. Mannarel Noyyil 893 9 4
- 16.  Noyyll (Vellalys) Noyyil /4] " 12
17.  Noyyll Noyyll 3842 42 7 4
(Thopparpeltl)

UV {



T 2 3 4 5 6

8.  Kudirgiyer Kudiralyer 1498 10 n

19.  Nellathangal Odai  Nellathangal 625 9 4

20. Vettemolelkarel Vattomaletkaral 1200 13 14
Odal '

21.  Sonmugechitter Sanmugechitter 465 é é

22. Kodaganer Kodaganor 313 3 25

Source: Cauvery Sanin Report of Tarail Nodys, Part 6.

1.

Report of the Cauvery Fact Finding Committes, Minlstry of lrfigation & Power,

New Dalhi. 15th Decomber 1972.
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. pend:x No. 13

) Sources of Wo'fer Supply cmd Areu lrngafed fhere from in each Dnsfrl_ of T

. Wels ™ 7 ' o of wells
‘No. of fube well_s - No. of other wells used for :rngcha@urposes onlj . - used fordo~
G!?Yf}": . Private- ‘To?ol -~ -Govemtmnt . Private e T mesflc purposes -

MGSOU'Y Non__ . MOSOUTY Non- : , Tofal only L -3 \4 .,

Syt =

v - . n quoury : " Masoury
a\ : 1. . : . :

w07 - 2 54 741 s @mr 49000

 Chingleput -

SouthArcot ‘ " ,2',37501 . "‘72_56"" 89,925 T 2,548 113,078 .:‘36 801
Nodh Arco}._;_hf‘;:i 748 1903 - “-l"__ - B SR PV 'w"‘- 1_}55,364‘ 41,002 126;?50 : ‘39,066
| Dhém;:pur"i ) 25_4 4 s 6 R __,5’7” - B 59,998 U 3,451 69,160; m,zé::
Coimbatore o n nm 2 - 7 o 78 2 we7a - 122 130,976 19,916
'T.mch,mpam .48 1,180 - - 19 . 741 741 230 - 606 111,827 | 46,972 159,635 16,575
Thnjovr 136 2,688 - 7 .9 2 &7 67 -2 - - 7,48 .3, 3838 65,478
. Madoral 44 1= - - a4 4 4 9. es3 230 9,917 4,121
" Romarathoporam M 40 = - 2 2 28 & m 3474 689 38467 19,709
‘»V'T'frunelveli . 3 74 1 2 - - - 2 7 8107 7,002 68,432 18,201
The Nilgiis = A - - - - - - 2 27 193

Kanyckumori . _-36 465 - - -7 7 - - 292 ‘ 266 558 7,416

 State - 3,21t 23,992 25 51 174 4,075 4,249 8,976 1,071 912,876 190,969 1,113,892 307,404

Source: Season and Crop Repost of Tamil Nodu, 1968-69.

-
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{
- . Appendix No. 13 (Contd.)
-Di;fri‘ds.:-b R No.‘ of ” Rs‘u"_-lv ) No. of Tanks E , No. of . Nét area imrigated by B ~ -~ Net area irrigafedb.y v .
S s wellsmot vofis ~ with ayacuts  with ayacuts. * Total ., eil. .~ Govt... Private " Tanks ., Tube  Sole Supplementing
"¢ in use " of 100 acres - of less than‘f e engines Canls - Canais: - ' wells . irrigation other sources
c of more 100 aeres” . : of ‘irrigation
. -Madmr IR 3 - - ;_‘ - - - - e - - -
_C‘_hin.g'lepm;—; -;-f‘“?a;oz's. 1 1,483 V4 3,97 10,239 3,704 a - 07,681 108 40,357 12,118
Sovth Arcot 1,067 5 1,254 1,646 2,50 11,014 _‘77,824 - 97,8138 5,079 72,333 26,104
North Arcot 18,275 - 57 2,262 3,189 3,599 11,515 - 65,670 - 106,276 21;_158
Salem 3,042 ! L 498 635 10,403 21,59 119 12,601 - - 91,808 . 1,830
Dharmapuri 2,625 1 338 1.294 2,12 2,130 12,195 17 .' 16,850 - 30,120 4,943
Coimbatore 6;"369 5 57 57 114 3,133 104,602 563 » '_4,059 - 59 125,407 . 8,611
Tiruchirapalli 14,21 } 354 7,502 7,85 19,805 81,243 - 79012 4,438 64,647 16,893
Thanjavur 2,643 - 146 737 883 472 470,842 566 30,485 .1 70 8,451 4,889
Maduroi 5,204 2 348 5147 5,495 2,464 64014 - 52,011 204 89,453 7,969
Ramanathapuram _ © 1,658 - 2,365 3,001 5,366 1,824 132 - 198,461 . - 41,015 2,390
Tinmelveli 4,529 8 477 1,940 2,417 .‘ 1,583 21 ,?56 - 74,684 - 63,950- .1,662
The Nilgiris 5 - 1 1 2 6 . - - - - - - ‘
Kanyakumari 742 2 55 2,394 2,449 - 18,99 - 11,203 - 12 7 37
State 64,555 < 27 8,442 28,193 36,665 66,672 ‘890,622 1,265 750,530 10,102 733,94 108,604

EVT



s Appendix No, 13 (Contd.) .
V. Districts - Cther Total - Perceniage - . . Areo - ~Total _ Percentage’of..” No. of No. of Percentage of arec
eh L L % sources . net grea . :iof netarea’ , * irrigored :* gross cres .. total gross wells  *°  wells”, .=~ ‘irrigoted by wells N
o Cd.e. o | irigated Wi irrigated fo . more than | of crops ' < irrigetéd area . having . .*'supple='  having independent
spring’ " " excluding - netcred’ .. . .oncé in- - ..irigated v . “to'the totel - indepen~  menting’ " ayacuts fo tetal '
‘ehauvels - wells sup- “sown | thesome - " .- oreasown ' . .dent - “. recognised ..area imigated .
Cetc.. plementing Cyears s U ' ayacuts sourcesof - T -
o other sources N S irrigation
B . i
- Madras I - - - e - - - L.
Chingleput = ~ . 4,583  .°156,433 555 - % 58,034 2i4,467 _88.0 36,4587 27,378 T 7 258 .
South Arcot . 10,429 262,478 - 47.2 . 112,876 376,354 55.6 42,624 72,803 "27.5
North Arcot ' 851" 184,352 400 64,477 . 250,829 - 44.9 95,390 101,582 . 57.6
Salem 1,020 127,144 31.8 26,701 153,845 34.6 113,886 28,791 72.2
Dharmapurt - 61 59,2437 150 9,276 68,519 15.5 | 40,837 28,522 50.8
‘Coimbatore - 3,650 240,340 34.8 60,500 202,239 37.6 - 124,571 6,432 52.2
Tiruchirapalli 4,407 233,747 323 57,635 251,382 366 112,290 48,086 27.7
Thanjavur 1,251 511,765 84 .4 26,028 637,858 74.9 35,478 3,552 1.7
Madurai 2,188 207 €70 37.2 - 53,706 261,576 4.2 178,640 12,501 43.0
Ramanathapuram 3 239,671 39.2 5,016 244 687 39.1 27,002 11,49 17.1
Tirunelveli 1,201. 161,791 34.2 69,450 231,241 e 66,020 2,412 39.5
The Nilgiris 424 424 0.8 - 424 0.8 - 27 -
Kanyakumari 693 51,004 2.8 28,838 59,842 53.5 72 493 .32
State 30,029 2,417,262 410 674,606 3,091,868 447 773,068 345,073 20.4

24!



Appendix No. 14

Levels of Develapment of trrigation
W, Disricn Ceonals Taoks  Walls “Orther Sowrces Tavels of
Ne. devalopment of
Irrigation
1.  Chingleput 0.09 2.46 R 2.61 5.2
2.  Soith Arcot 1.08 1.24 .n 3.3 6.73
3. Nedh Arcot 0.18 1.01 1.7 0.04 3.20
4.  Selem 0.44 0.24 2.4 0.44 3.26
5.  Dhermaporl 0.24 0.32 o 0.002 1.272
6.  Colmbators 1.2 0.04 1.62 1.55 4.0
7.  Tiruchimpedlt 0.9 0.85 0.84 1.1 .
8. Thanjevwr 5.03 0.3 0.09 0.3 5.73
9.  Madursl o.n 0.5 1.46 0.75 3.81
10. Remnadepurem - 0.0 2.74 0.67 0.008 3.4
1. Tirunalvell 0.33 1.% 1.19 0.46 3.19
12.  Nilglts - - - - -
13.  Keyekumert 1.53 0.8 0.00 1.33 3.73

Source: Semson end Crep Report 1948-49.
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1) Percentage of crops
to the total cropped

2) Percantage of
theoritical
base curve

3) Difference
4) Diffesence

5) Sum of squared
- difference

6) No. of divided
by number of crops

Appendix No. 15

Reglons with Predominant Sources of Irrigation (Weavers Formula)

Chinglepy __South Arcot
Yorks ells s " Tanks Wells Canals
46 .67 2.08 1.70 18.42 18.42
46.67 46.67 4867 18.42 16.49 16.49
2.08 2.08 15.60
1.70
100 50,50 33.33 100 50,50 33.33
53.33 3.33 13.34 81.58 31.58 4.9
31.285 33.51 16.84
7.9 31.63 17.78
2844.08 11.08 177.96 | 997.29 222.30
2296.32 976.56 6655.29 n2.2 283.59
| 1000.46 | ' 314.35
2844.08  2307.40  2154.98 6655.29 2120.2} g_g,_z_,o_
1 2 3 | i 2
284408 115370 _718.32 6655.29 - 1080.10 274.73
(Tanks) (Tanks & Walls)
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Appendix No. 15 (Contd )

" Wells Tanks Canals ~ Wells Conals Yanks
1) Percentage of crops 61.5 41.56 61.56 65.64 65.64 65.64
to the totel 31.56 31.56 13.50 13.50
erea . : 5.63 7 | 7.36
2) Percentage of 100 50  33.39 100 50 33.33
. theoriticel )
bme curve
3) Difference ; 38.44 11.56 2.5 34.36 15.64 2.1
18.44 .77 36.50 19.03
o 27.70
4) Difference _
squered 1477 .63 133.63 796.93 1180.60 244.40 1043
. 3.1 4 1932.25 393.23
| 340.03 767 .29 | |
5) Sum of squared 1477.63 473.66  1567.35 1180.60 1576.85 1437.17
difference ] 3 ] 3
&) No. of divided MI7.63 2.8 R4 1180.40 783.42 _479.36
by number of crops — — —— ~
(Wells) (Walls)
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1) Parcentage of crops
to the total cropped

2) Parcentage of
theoriticel
bate vwrve

- 3) Difference

4) Difference

ﬂ&uﬁm
difference

om-.aumu
by number of crops

No. 15 (Contd.

B0 " 55N 55 N

25,19 25.19

18.89

100 50 B3

402 5M 2.5

T 24.81 8.%4

14.44

143,90 34.92 507.88

e 615.54 66.26

208.51

196.9, 650.46 784.63
2 3

1908 325.23 261.54

(Welly

Colubatore
T Cewi Yorks
3.45 2%.65 .88
27.38 27.38
0.90
100 50 .33
63.35 13.35 3.32
22.62 5.95
2.4
213,22 7.2 n.o2
511.66 35.40
1051.70
£013.22 489.88 1098.12
] 3

4013.22 689.88 1098.12

(Walls & Conels)
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1) Percantage of crops
to the total cropped
ares

2) Percentage of
theoritical
basad curve

3) Differance

4) Difference
squered

5) Sum of squared
difference

6) No. of divided
by number of crops

Jppendix No. 15 (Contd.)

T!mdﬂqcm
]

Un  un 24.73
n.‘&
100 50 3.3
75.27 25.27 8.60
27.15 27.15
| 27.42
5665.57  438.57 73.9
| 7.2 7.2
| 751.86
5665.57 w3 136294

3

5663 .57 687 .845 520.98

(Canals & Tanks)

]

Wells

87:” 37.73 ’ 87.73

, 5.24 5.24

1.57

100 50 33.33

12.22 37.78 54.45

4476 28.09

31.76

149.33 127.33 2984.80

2003.46 789.05

| 1008.69

149.33 3430.79 4762.54

| - -3

' 149.33 1715.39 1587 .51
" (Canels)
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Appendix No. 15 (Contd.)

" Medural
“Walls Conals Tanks Yanks ﬁ Canals
1) Percentage of crops 38.32 33.32 38.32 79.42 79.42 7.4
to the totel cropped 23.88 23.88 19.42 19.
ares 7 . l.n 0.87
2) Percontage of 100 50 33.33 100 50 33.33
theorftical
bated curve
3) Differancs 81.68 .68 4.99 20.58 29.42 45.09
26.12 9.45 30.58 13.91
15.22 2,46
4) Difference 3%04.42 | 1%.42 24.90 516.15 885.54 2124.29
squared . 682.25 . 89.30 935.14 193.48
231.65 | 1053.65
5) Sum of squared 3804.42 818.65 345.85 516.15 1800.68 3371.42
difference 1 B ] 3 ' 1 2
6) No. of divided 3804.42 409.325 115.28 514,15 900.34 1123.80
by numbar of crops ' ' ' _—— —_——

(Wells & Canaly) ’ (Tanks)

05T



Appendix No. 15 (Contd.)

_ Tirunelvell , Kooyekumart
Waells Tenks Canals “Canals Tanks Wells
1) Percentage of crops 7.% 37.%0 37.%0 .02 fno 41.02
to the total cropped ' 36.36 36.36 23.05 23.06
area 1n.9 0.27
2) Percentage of 100 50 33.33 100 50 33.33
theoritical ' '
based curve
3) Difference 2.7 12.70 3.97 58.98 8.98 7.69
13.64 3.03 26.94 10.27
| 21.42 33.06
4) Differance 3931.29 161.29 15.76 3478.64 80.64 59.14
squored 186.05 9.18 725.76 . 105.47
458 .82 | 1092.9%
5) Sum of squared 3931.29 347.34 433.76 . 3478 .64 806.40 1257.57
difference ] 2 3 1 2 '3
é) No. of divided 3931.29 173.67 164.58 3478.64 403.20 419.19
(Wells & Tanks) : (Canals)

IST



AppendixNo.16

Classification of Area in each District of Tamil chu‘in 196869 . » .— -
% District . Total Geographical Area  Forests  Percentage Banen and  Percenfage Land put Percentage Culturable Percentoge Permanent - Percent~
: e By Profes- By Village Hectares to the uncuiturabie . to the ~ tonon- tothe waste . to the pastures age to.
sional - papers totalarea land ~  total area . agricul. totol area .  Hectores totol area : and other - the -
survey ~  Hectares Hectares uses - ST < grazing  fotal -
Hectares - . N : S : Hectares ' S e londs - orea
Madras -+ - 12,800 . 12,800 - 4d - o= 12,800 = = T I
- Chingleput . 791,800 824,799 33,734 5.9 so_,i;ss 6.2, 164,048 . 19.9 . 59,607 7.2 48,024 5.8
South Arcot . 1,089,800 1,089,884 64,179 25,9 160,818 14.7 100,641 9.2 43,466 4.0 o 9,361 0.9
North Arcot 1,226,700 1,230,223 318,887 19.4 - 76,136 . 6.2 118,461 9.6 62,799 50 1 19,709 1.6
Salem . B64,300 862,006 166,906 33.0 38,387 102 50,94 . 5.9 21,842 2.5 " 15689 1.8
Dharmapuri 962,700 962,514 317,295 29.9 78,961 8.2 '80,380 8.3 . 19,279, 2.0 - . 1,641 1.2
Coimbatore . 1,567,900 1,560,374 404,558 7.0 50,239 3.2 73,027~ 4.7 48,375 3.3 ¢ 18,733 1.2
Tiruchirapalli 1,427,800 1,425,851 99,533 1.5 67,644 4.8 217,126 15.2 97,140 - 6.8 ©36,911. 2.6
Thanjavur 968,700 98,245 14,111 13.2 - 31,781 3.3 193,927  20.0 30,714 . 3.2 -l 6,369 0.6
Madurai _ 1,264,600 1,261,244 186,309 43 . 76,871 6.1 100,608 © 8.0 26,397 2. ;113,846 9.0
Ramanathapuram 1,255,900 1,249,749 53,978  11.2 87,4% 7.0 137,529 11.0 . 124,194 0.9 | 10,615 0.8
Tirunelveli 1,142,300 1,141,622 127,772 42.8 55,461 4.9 106,385 9.3 70,770 62 | 34,829 3.0
The Nilgiris 254,800 254,474 108,831 29.1 33,824 13.3 0 11,798 4.6 22,423 8.8 ' 8,792 3.5
Kanyakumari 166,500 166,828 46,633 = 21,467 12.9 10,637 6.3 2,636 - 1.6 Po- -
State 12,996,600 13,011,013 1,924 726 14.8 872,541 6.9 - 1,378,351 10.5 629,642 4.8 | 334,519 2.6

-
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Aope~dix No. 16 (Contd.) : - T -
District - - Land under  Percen~  Current Per- Cther  Ferm, Net area  Per~ ~ Arec sown Per- Totol Per-

' m?scf:%ane- tage to . foliows centage  follow centage sown centoge more thon - centage  cropped centage
ous the'SToos  the Hectares to the tands . to the Hectares  tothe : .once to the aren to the
and groves * total total Hectares  total - total Hectares total *~  Hectare orea
not included ares - area e - crea v area - . ares ’
in the net - . N 7
aregsown )

Hectares
: . ) . - - . . i
Madras -« 7 = - S - - - - - - -
Chirgleput © 48,887 5.7 103,282 123 36,226 4.4 282,033 34.2 87,162 0.6 . 369,195 44.8
South Arcor . 52,416 4.8 51,799 - 4.7 48,949 4.5 558,755 51.3 - 177,951 10.8 676,706  62.1
Notth Arcout 13,453 1.0 84,657 6.9 76,521 6.2 459,600 37.4 58,521 8.0 . 558,i21 45.4
Salem 3,255 0.4 80,015 %.3 35,303 4.1 369,625 46.4 44,727 5.2 444 352 51.6
Dharmapuri - | 5,509 0.5 40,881 4.3 12,940 1.3 395,628 411 46,240 4.9 442,468 4460
Coimbators . 5,080 0.4 198,492 12.7 70,318 4.5 £90,552 4.3 108,524 7.0 799,475 51.3
Tiruchirapalli 24,813 1.8 93,035 5.5 64,885 4.5 724,764 5G.8 70,853 50 795,617 55.8
Thanjaver . 33,563 3.5 22,848 23 . 22,638 3.0 506,294  62.6 245,702 25.4 851,99 - 88.0
¥adural 25,824 2. - 129,239 10.6 42,204 50 - 359,345 4.3 75,281 6.0 . 534,627 50.3°
Remanatnapuram 27,064 2.2 129,357 i1.2 58,244 4.7 611,244 439 14,542 3 2 425,786 50.1
Tirunelvell ] 10,387 1.0 137,283 12.8 125,383 11.0 472,892 41.3 79,927 7.0 ’552,8.19 23.4
" The Nilgiris 7,837 - 3.1 6,874 2.7 3,734 1.5 55,211 197 i 733 0.4 51,044 20.1
!
Kanyckumari 12 - 2,070 1.2 1,496 1.0 79,877 47.9 32,022 19.2 o 11,899 67.1
State 257,980 2:0 1,085,852 3.4 875,471 4.3 5,3%0,9217 43523 1,023,185 7.9 6,914,106  53.2
: Source: Se;si';n arnd Crop Report of Tamil Nadu, 155849,
. LR ’
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RS “ Appendix No17 | .
' - ‘ 1A ,.Th; Arec in1 HectqreUnder Cmpseinecch }61';{::{:.:.?_0:?. 2I:"amil Nad:u. in 1965';&9 - 7
. Dlsi:ncfs = F""dd)' : — « ‘ Vﬁﬁgﬁf — . . _‘C.hélam L — ‘ _ .C\'meruv -

s i Czrrenfw Normal qufe?t Normal . . V’C’drfé’nf - Nbi'rrxc‘ 7 Current - r\AJor'mu.l
;;‘.Chibngl.epu'f ; < 250,643 341,750 - . - 2,495 - R 6,061 Va0
| "South Arcot ; 2:84,9?8;j B -.307_,.850. - RN “36,34‘7”" e 43;4:26 co _5'2,76515 ) 49,5599
3 North Arcot " 170,414 om0 3 - i 28,183 313‘,;%66' CUnLez o 14,820
;.'!_Salem‘ o ¢a,6§a | 94,540 * 209 220 71,227 105,470 6,779 An,eso |

> Dham;uﬁ_'._' TUlaLs0 46,020 2 - 10 46,988 51,99 a2 12,630

Coimbatora .. 89,357 - 94,040 17 160 ‘08,800 207,00 53,757 ;5,55,770 :

Tiruchirapalll . 218,497 228,750 - - 122,232 134,410 106,441 98,070

Thanjavur 657,522 611,690  448 - 513 1,340 - 872 1,240 -

Madurat Me787 154,920 B a0 129,678 127,850 © ' 31,687 19,070
. Ramanathapuram 263,507 258,550 o - T 13,20 18,920 sée07 - 48,620 -

Tirunelvell © 140,53 148,440 }265“' = 40,117 35,830 _ 79,088 68;710
TheNflgis . 2,984 3,380 265 370 49 40 3 . 0

Kanyakumari - 57,425 56,840 - - v 100 85 : 50
2,362,898 2,622,510 1,044 1,180 700,174 | 744,030 457,414 445,}230

VeT



Appendix No. 17 (Contd.)

—— i

Districts

Barley ] Maize Ragi R Korra
Current Normal Current Normal Current Normel Current Normal
G;ihgaxépuf - - 3s5: 30 129,129 25,010 143 270
 South Arcot - - 15 10 25,535 22,210 - 728 1,010
North Arcot - - N 398 1360 28,454 28,320 262 420
Salem - - o4 320 28,546 74,960 3,658 4,160
Dharmapuri- - - 576 910 83,280 93,690 | 904 930
Coimbatore .- - - 2,161 170 28,59.1 40,060 6,957 6,640
Tiruchirapalli - - 2,321 2,030 15,330 16,410 1,298 a0
Thanjavur - - 4,374 1,860 2,583 3,660 4 20
Madurai - 40 888 170 15,321 14,170 2,443 4,350
Ramanathapuram - - 5 - 28,912 27,630 808 450
Tirunelveli - - 9 40 11,928 9,090 145 170
The Nilgisis 22 230 7 - 1,756 1,350 43 40
Kanyakumari - - - - 25 10 - -
State 22 279 10,883 5,900 300,788 356,570 16,023 18,880

Scurce:  Seaser snd Crop Report of Tamil Madu, 194869,

GCT



Appendix No. 17 (Contd.)

_Districts

Varagu

Other Cereals

“Samal Bengal gram
Current Nomal Current - Nomal Current Normal Current Normal
Chingleput 24,390'_ 4,330 | % 40 "'g‘ %2 160 - 70
 South Arcot 33,555 39,960 a1 1,09 165 . a0 7 .- 3
North Arcot 6,784 10,890 16,720 18,430 1,455 730 | , 54 &0
Salem 8,199 18,160 12,146 38,070 s89 1,380 38 40
Dharmapuri- 13,482 39,39 49,506 50,080 34 570 36 - ue
Coimbatore _‘ 1,139 1,730 24589‘\42@90 4 w0 2,87 1,25
.Tlruchirupuﬂi. 68,875 71,150 | 11,649 9,180 3 220 - 15 )
Thanjavur 10,270  12,61.0 13 40 208 150 5 10
Madurai - 14,763 17,160 35,708 38,670 4,364 | 610 527 © 250
Ramanathapuram - 33,166 43,110 4,780 4,o<.>o. 7,001 . 3,130 45 - 40
Tirunelveli 648 1,500 10,432 11,278 | 206 8,150 20 . 110
_ The Nilgiris - 20 1,307 1,450 192 160 20 10
Kanyakumari - - - 40 — - - -
State 193,226 256,016 167.247 200,540 14,698 15,870 3,764 2,450

JST



SR Ple..es

-Anpendix Ng). 17 {Contd.) '.;‘ L

Districts Erean arom Redarom Seck orom Horse gram

‘ Turrent " Normal Current Normal Current Normal - Current Normal
Chingaleput. = 267" 120 o ss0 el 20 2,452 2,130
‘South .A:";o.f . 1,705_”1 - A_],ggio ?5,Q91\- 4,820 5,495 4,360 | o 3,552 2,900

' North Arcot 920 1,250 14,515 14,840 2,395; B 2,180"’,:'- 13,888 _- 12,410
salem 0 T 1,319 1,820 e 3,820 1w 2,200 17,437 . 46,720
' Dharmapuri 1,213 310 ' 3,972 3,740 1220 "t"i;*.,bbo' 74,780
Coimbatore 4,441 4,5% "2_,942'- 3*669--\_ 2,000 » 52,699 53,350
‘Tiruchircpcﬂ‘i‘ ‘ 1,619 1,800 .10',05'2 : 16,260 2,950' 11,169 7,510
" Thanjavur 3,018 24,120 1,350 1520 13,145° 10,530 98 70
Madurai 553 530 1,806 1,690 3,859 3,650 22,427 17,750
Ramanathapuram 3,532 3,560 1,201 2,380 5,846 5,050 4,517 5,620
Tirunelveli 6,186 6,330 763 1,250 7,011 9,910 22,044 18,680
The Nilgiris - - 4 - - 320 13 10
Kanyakumari 27 40 119 790 ) 755 550 845 1,300
State 52,805 47,250 44,190 55,270 ° 42,856 45,870 232,801 243,230




i

.

Mehdix Ne. 17 {Qontd.}

.

Condimﬁts of spices

Districts

Chillies

51,271

Other pulsas Tota! pulses Cardamom

A Currert Normmai Current Norme! Current Normal Current Normai
Chingaleput 168 140 .4,33?5' \ 2,940 - - 1,791 2,290
South Aot . 698 1;146" 16,548 15,150 - - 1,020 1,240 |
North Arcot 1,361 3,210 53,134 34,010 - 10 1,354 1,520
Solem 2,895 7,710 24,874 62,680 238 150 638 2,370
Dhormepuri 6,261 7,730 96,008 88,420 - - 1,137 1,380
Coimbatore 24,945 28,460 89,021 . 93,250 758 540 3<,472 4,740
Tirvchirapalli 3,966 4,730 30,865 33,370 - - 9,076 11,220
Thanjavur 99 a0 4,658,500 36,720 - - 1,442 1,860
Madurai 5,282 4,840 34,459 28,760 2,531 3,270 5,065 6,840
Ramonathapuram 3,221 2,230 18,362 19,180 222 - 13,263 19,500
Tirunelveli 6,097 5,060 42,121 41,340 8 100 13,010 15,830
The Nilgiris 221 260 258 600 227 " 200 52 60
Kanyokumari 1,146 1,310 - 2,892 3,9% - - 51 30

State - 57,250 67,340 439,466 461,450 4,434 4,620

68,900

8CGT



e Appendix No. 17 (Contd.) -~
-Districfs ' — Ginger | R ngpe; — Tormenc ' Garlic
Current Normal Current Normal Current Normal Current Normal
CH'".ga“epuf'_‘ L - o 1_-_ R v 2 -
South Arcorv.‘ - s e (_ -:_» . 30 S 400 L. S0
North Arcot o E 0 - B YRR TSR e 0
Slem 5 - 1 s 244 450 ; 6
Dhommapuri 1 - . - - . 73 90 & 40
Coimbetere - - - , - S 3,147 4,00 39 80
Tirschireoaili . - - - o 719 860 10 20
Thanjavur ' 3 - - - - 107 160 - -
Madurai 17 20 - 6 25 4 765 680
Ramanathapuram - « - - - o 30 6 -
Tirunelveli - - 10 - 19 30 1 10
The Nilgiris . 376 290 100 75 | 12 o s 50
Konyokumari 20 50 . 120 1,157 B - - -
State 422 280 240 202 4,334 £,410 945 970

6GT



' Appendi;No‘?’ 17 (Con?d.)f': _

Disfr}cfs., : : Coriander : j Tamarind Other Condiments-& spices -+ . ‘Sugarcane *,

~Current - - Normal Current - ° Normal © -~ Cumrent .- Normal - Currenf Normal

" Chingaleput. " . 44 00 - 8 - . 80 . - - e . 2,748 11,50
. South Arcot 1,539 .. 2,00 . 393 . 380 e . e o200 v 030,312 T 14,430

. .
L

Csalem T Yoo - 2a . a0 g7 o Mo . 1,563 8,190
" Dharmepuri 0 o _'_1,480 sz o w0 6 180 7080 3,450
Coimbatore Cyaes L 1,50 e s 2 - 33,534 22,780
Timchirc:pa;li: 7,845 . 8,720 © - 731 R | 0 L - | 24,060 .3'4,360.
Thanjovur 98 "130 656 620 w2 e 4050
Modurai - 153 180 1,959 1,90 - o U049 52
Romanathopuram 5,281 . 4,930 595 580 12 20 6,722 3,040
Timelveli . 7748 - 8,880 N6 - '_u 330 1 30 1,600 800
The Nilgiris 14 . 20 _ -

Kanyckumari - - - 1,544 T,SQO - - o 1 -

Stote 25,132 29,260 8,025 8,220 23 © 930 171,766 95,230

091



Appendix No. 17 (Contd.)

Districts Polmyrah Other Sugar Crops _ Total Fruits & Qegefcb&;s eTodg ot crops Total food crops
Current Normal Current Nommal Current Normal Current Mormel
Chingaleput 436 440. 71 - 6,874 7,690 307,633° - .392,680
South Ascot 509 460 1 - .:25,517- , © 22,100 | "5\11,033 : 516,450
North Arcot 356 500 4 30 9,244 9,190 344,147 4 489,500
Salem 50 150 - 10 34,109 25,610 © 313,685 ) 514,100
Dhamapuri 205 170 16 0 13,286 9,480 370,138 401,990
Coimbatore 483 450 - - 8,993 9,600 556,4‘?9 _ ‘573,050
Tiru-hirapotli 221 210 - - 36,975 30,080 556,328 640,280
Thanjawur 1 064 1,000 2 10 17,049 15,700 723,374 693,350
Madurai 413 440 - 70 35,914 29,440 432,158 462,450
Ramanathapuram - 2,644 2,310 2 80 8,631 8,200 480,791 424,080
Tirunelveli 12,853 13,470 - . 890 17,759 13,230 398,150 391,020
The Nilgiris - - - - 10,417 9,770 ‘18,126 18,190
Kanyakumari 2,078 2,070 - - 24,890 24,660 89,852 89,860
State 21,312 21,680 13 1,100 249,658 214,770 5,251,998 5,567,000

|82¢



" -Apoendix No. 17 (Contd.)

Edible

Oil Seeds
. Distriets- = = " Corton Groundnut Coconut Gingelly
s s Current Normal = - Current " Normal Current . Nomal Current Normal
" Chingaleput . - 49 220 'z_,:\wé,qéz‘ 56,080 "'-?,"2,210' 2,580 8,138 6,900
- ,!"_‘-Sog:h Ascot o 2,197 2,830 ' ' 140,532 }:'149,21_0 S 1,046 '_'1,4301" 17,497 . 16,300
CNodhAwet T T 251 670 ,201,27% 204010 534 480 . 4754 . 3,620
Silem _' ‘9A,\536 T s,420 103,449 116,820 2,425 3,440 4,997 9,480
" Dharmapuri 1,757 | 1,930 47,655 42,990 3,607 3,110 12,810 . 11,070
Coimbatore 72,870 ' 106,59l0. , ﬁs,%o 121,010 8,642 6,860 .}4,128 14,120
Tiruchiropalli 7,885 940 64 106,430 3,482 3,31 21,503 29,300
Thanjaver 207 6 36,154 30,230 17,31\1- 16,580 4,088 4,840
Madurai 34,527 40,700 85,548 102,450 5,759 4,650 7,480 9,990
‘Ramanathopuram . 62,180 76,550 35,357 37,910 8,067 6,450 5,245 6,570
Tirunelveli 81,155 90,170 " '12,429)}3 - 13,520 4,051 3,080 7,701 7,050
The Nilgiris | 13 o 5 10 2 - 3 10
Kanyakumari 9 % 2,42 2,360 12,116 10,920 67 140
| Sate 278,63 344,770 930,536 983,030 74,982 67,240 - 108,39 119,330
.

Gt



Appendix No. 17 fContd.)

Biwicts  Rape & mustard Oibers _ Cnseed — Cavior

Current Normal Current Normal Current Normal * Current Normal
Chingaleput ] , - - _ 120 - - 2 50
South Arcct  * 5 . = 86 70 . - 9 -~ 100
North Arcot 40 50 3 s 6 - 733 950
Salem 'mo 310 - 1w - 870 2,619 . 3,980
Dharmapuri 174 0 8 % - - 3,336 - 2,390
Coimbatore s 80 . 120 1- - 861 1,010
Tirchirapalli 18 w4 | - - 550 7
Thaﬂiavur:’, o - 202 o400 - - 33 - 40
Madurai o2 - __ 1 . 50 - - s | 140
Romanathapuram - - [ - | - 213 340
Timnelveli.- - o - 2 o2 : ._1'o RV 300
The Nilgiris T c20 - - - - . -
Kanyakumari L. - . - 7 IR B ‘:”.‘--«. ) - 3 -
- State a7 g0 3w | 1,09 2 880 8,706 11,070




EE R Aopendix No.17 (Contd)
PR LT Drgs 8 Noreotica . - o e :

. Ditrias = m - Coffes o Toral Tobaces Total Drogs & Narcoties

wiie o Current Normal Current.. " Normal Current Norma! . Current Norlmuvl

© " Chingaleput - . B . - - a8 © 330
South Avcot . ¢ - - - - 2 . 20 . 1m0 700 "

Nk Aveot 571 = - o - s w0 f e 540

CSelem 4,64 ‘4,040 . - 331 1,070 6,078 6,910

Dhormapuri - - - 10,190 2 - 20 . 47 880

' Coimbatore 1,443 1,»140 o 10,151 .- 10,893 7,910 25,105 21,130

Tiruchiropalli ! - | - - &2 >~ 2,070 994 2,680

Thanjavur | - - - 950 &2 510 1,407 1,220

Modurai 9,083 5,390 1,151 - 2,324 1,310 13,49 11,580

Ramanathuspuram . - 280 43 220 413 £10

1 f;run;:ve,i_r 13 230 20,722 . 18,920 273 0 e 1,720

‘_‘the N”‘gfri; 8,65_9 7}100 532 510 3 - 90 29,904 26,680

Konyokumori | 86 80 - - - - 659 810

State 23,991 21,370 32,536 30,850 15,540 14,050 81,026 75,790

.

A
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Aspendix No. 17 (Contd.)

o Green mcnﬁre crops . - o
- Districts Fodder Crops Sun Hemp Indigo “Total Green Manure Crops
- Current Normal Curre?wf\: . Normal . Curren.t Normol E . ._Ferrenf' Vx‘\fo.rr-nai -
. Chingalepit 17 10 253 250, 542 - C sl Tajo00 e 9g0
South Arcot 62 300 667 10 792 . 510 Lm0 2,am00
North Arcot 60 190 T 80 o om0 e BN
Salem 40 1,860 10 860 - | - 403 F'a3.,'3_do
Dharmapuri 1,271 470 305 160 ¥ - T3 270
Coimbatore -~ 1,288 1,520 125 0 - - 200. 410
Tiruchirapalli 2,096 350. - 10 9 .30 3,458 3,430
Thanjavur - a0 983 - 820 205 170 67,925 48,640
Madurai 662 1,860 166 © 250 30 20 1,862 3,220
Romanathupuram 13,—946. 22,230 276 1,550 - 1010 10,608 7,51_9
Tirunelveli 42,607 34,730 77 100 76 60 - 649 250
The Nilgiris - . - - - - - 10
Kanyakumari - - - 1,060 - - ] 15 1,950 |
State 62,049 63,560 2,893 5,440 1,913 2660 50.214 73,780
4

e



"+ 'Appendix No. 17 (Contd.)

e

v

4,

Districts™

Food Crops

fotcl Food &

Misc. Non-food Crops Total Non-food Crops _ © Non-food Crops N;n-food Cro;;;. -
Torrent Normel Current Normel Corrent Riormal Cument . Nommal . Curent Normal
Ch:nggzew . 1,703 © 2,200 61,562 69,520 307,633 392,680 61,562 . 69,520 369,195 462,200
‘Souﬂ"\‘vA;cAI; c flo7" BRERET “T165,673' ® 174,840 511,033 516,450 165,6:73 '_7174,840_‘. 676,706 691,29
North Arcot 595 1,290 213,574 . 217,860 248,147 469,500 213,974 217,860 558,121 687,360
 Salem 363 . 1,250 130,667 . 164,380 313,685 514,100 120667 . 164,380 444,352 . 678,480 ©
Dharmapuri . 322 490 72,280 65,300 370,188 401,990 72,280 65,300 - 442,468 467,290
Coimbatore 843 470 242,977 273,456 556,499 573,050 242,977 273,450 -799,476 ';346,500'
Tiruchirapalli 413 450 139,289 156,650 656,328 660,280 " 139,284 156,650 795,617 816,930
Thanjavur 232?: 970 128,622 103,620 723,374 693,350 1287622 103,620 851,99 756,970
“Modurai 1,506 1,890 152,469 176,740~ 482,158 462,450 152,469 " -. 176,740 634,637 639,190
Ramanathapuram 3,460 1,720 144,995 161,220 480,791 484,030 144,995 161,220 © 625,736 - 645,300
Tirunelveli 2,345 9,380 134,625 161,260 398,156 391,020 154,629 161,700 552,819 552,720
The Nilgiris’ 531 2,870 32,524 30,420 18,120 18,190 32,924 0,40 51,04 48,160
Kanyakumari - 960 22,047 22,900 89,852 89,860 22,047 22,900 111,849 112,760
State 15,864 24,820 1,662,108 1,778,600 5,251,998 5,667,000 1,662,108 1,778,600 6,914,106 7,445,600 -

95T



<
' Appendix No.18 ' .
- 1 index of Land Productivity of Crops '
- (The Yieid Index) ' _
| T R Cholen Coboems angi Vamer Seme o Chier e Coren Gigely Teral— Greond TarmGn Tobocon
) o T SRR ) come " Cereals " L Pulses  nut ' e
Chingleput 4186 050 1.7 0.0 77183 0.4586 .oi!‘;'-l.,_o.é_»o 0.30 000 025 2.07 0.08 1375  0.006  0.05 -
South Avcor Ciess 54 .82 0019 400 ;5.39‘ ' 0.95. £78 . oz 009 0.45 2.48 247 2871 0.001 114 o.%
North Arcot 2483 5.0 1.50 0.7 5247 1.5 329 - 520 - 0.4 6.9 6.04 0.83 | 614 3063 0006 653 0.6
Saien- 782 0 - e - om el lap. . 2.4 2.25 . 0.4 0.04 2.69  1.05 581 19.93 042 031 - 007
Dharmapori 6.2 1211 0.2385 0.0 10,13 0.8 10.02  1.38 0.4 0.02 0.4 . 2.6 2281 953 0.4 3.23 003
Coimboror 1748 2429 714 029 463 009  2.63 4.5 0.54 0.002 1624 1.6 1022 1423 0.10 278 im
Tiuchipalli  30.38.13.09  14.16 - 0.30  1.81 - B.80 157 0.32 . 1.47 6.002 0.5 2.60 3.89 1317 0.30 0.004  0.09
Thanjovur §7.27 0.4 0.1 060 0.4 111 0.009 0.2 0.13 001 - 135 0.42 528 - 1572 0002 o091 0.08
Maguroi 22.34 2343 0.58 0.10 2.8 019 528  0.10 1.04 0 049 . 0.48 138 - 535 132 0021 035 0.3¢
Romonothapuram  19.29  1.80  6.22 0.0009 3.88  4.69 0.3  0.10 1.57 .07 681 0.76 3.07 5.5 0.0 008 085
Tirunelveli 28.75 1032 1477 1. 2.84  1.101  1.66 0.0 220  0.03  7.57 0.75 7.99 2.1 0.02 5.004  0.0%
The Nilgiris 58 0.9  1.03 - 388 - - - 0.13 - - 0.55 - - 0.57 -
Kanyokumari  68.89 0.23 00046 - 3.28 - - - - - - 0.09 238 196 - - -
Stcte 100% 15-3% 100% 100% 100%  100% 100% 100% 100% 100% 100% 100% 100%  100% 100% 100% 100%

Source: Semson and Crop Report of Tamil Nady, 196869 and “The Maero Regionnl Survey of South indin by The Indian Stotistical lnstitute™.
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Appendix No. 19 |
Requirements of Crops ~ 1968-69

MWd:-m % Mean Water Requirements of Crops)

Districts Rice ~ Groundnut Cottons “Ragt Redgrom Horsegrom

(cu.mm.) (cu.mm.) {cu.mm.) {cu.mm.) (cu.mm.) (cu.mm.)
Chingleput 44,04,77 ,000 2,88,21,800 38,220 1,24,51,500 41,250 40,000
South Arcot 92,24,76,000  8,13,30,550 18,91,890 1,20,64,500 4,52,100 60,800
North Arcot 39,58,60,000  9,51,04,800 95,550  1,28,02,500  12,73,800 2,346,800
Selem 2,26,70,80,000 5,02,29,900 70,57 ,960 1,17,22,500 1,45,200 - 3,00,800
Dharmapuri 8,71,72,000 2,28,77,750 11,38,860 3,18,55,500 2,93,700 14,08,800
Colmbatore 39,80,12,000 6,98,53,000 7.48,85,720 1,60,83,000 1,78,200 8,62,400
Tiruchirapalll 69,38,23,000 4,64 ,69,500 70,83,440 60,70,500 6,20,400 1,90,400
Thanjevur 2,12,97,19,000 2,08,07,350 2,93,020 16,11,000 97,350 1,600
Madural 40,35,03,000 3,71,81,550 1,74,41,060 79,29,000 1,08,900 3,771,200
Ramanathapuram 34,41,09,000 1,50,41,600 2,37,47,360 1,06,69,500 77,550 72,800
Tirunelveli 45,43,09,000 63,656,500 2,55,24,590 77,85,000 49,500 7,52 ,400
The Nilglris 81,89,000 - - 5,62,500 - -
Kanyokumari 22,02,29,000 11,42,400 - 9,000 8,250 29,700

Source:

Crops In India by Dastane, Singh, Hulkerl and Vamadevan 1970.

Season and Crop Report of Tamil Nadu, 1968-69 ond Review of work donie on Water Requirements of

89T



Appendix No, 00

Productivity Per Unit of Water (1968-1969) [1]
Districts Rice Ragli Red. Herse. Grommdnut Cottoea
_ —— Kyam gram . .

Chingleput 0.49 2.11 3.16 2.5 1.82 0.50
South Arcot 0.92 2.33 3.26 2.66 1.82 0.39
North Arcot 0.64 2.22 3.22 2.66 1.46  0.38
Sslem , 0.91 2.00 2.79 2.70 1.49 . 0,35
Dharmapuri 0.58 1.89 2.7 2.70 1.49 0.3
Coimbatore 1.23 2,718 2,22 2.56 1.64 0, 46
Tiruchirapalll 0.88 1.96 2,27 2.66 1.85 0.41
Thanjavur 0.9 2,22 2.65 2.64 1.85 0. 6%
Madurai 0.76 2.56 2.22 2.%9 1.78 0. U
Ramanathapuram 0,36 1.82 2.37 2.53 1.66 0.14
Tirunelvell 0.90 3.22 2.37 2.59 1,66 0.14
Kanyakumari 1.06 1.58 2.3¢ 2.66 1.38 -

(1] This has been calculated by dividing the yield per hectare by
mesn requirements of water for crops. Heace these are
highly approximate.

Source:- Season &k Crop Report 1968.69 &
Review of the work done on water requirements
of Crops in Indla by Dastane, Singh, Hukkeri &

Vamadevar 1970,
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Appendix Ne, D, |

Per Acre Value of Water 1966.67

170

Districts Total cropped Total irrigation  Per acre value of
ares expenditurs water
(in hectazes) _ (im rupees) {in rupees)

Chingleput 471,820 28, 25,790 5.99
South Arcet 702,160 53,45, 547 7.47
Salem 487,428 10, 15, 407 2.08
Dharmapuri 454.767 24,42,842 5.37
Colmbatore 848, 687 36, 23,907 4.28
Tirachirapalll 834, 69 36, 63,271 4.9
Madurat 642, 337 87, 17,995 10.45
Ramanathapuram 658, 174 8, 23,360 1.28
Kanyskumarl 51,045 96,88, 653 8. 67

The Nilgiris 111,696 - -

Source:- Annusl Sgatistical Abstract for Tamil Nadu 1966.67

Govwt. of Tamil Nadu 197}.
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Appendix No. 22
Water Spread in Tamil Nadu

Districts ' | ~ Water spresd [1] -
7 sq. miles,
Chingleput 693.67
8. Arcot 2444. 39
N. Arcot 1057.03
Salem 264.28
Dharmapuri 99.09
Coimbetore 2312.25
Tiruchirapalll 1521.29
Thanjavur 6375.20
Madurai 198.19
Ramansthapuram 66. 06
Tireaelvell : 1387.35
The Niljiris | .
Kanyakumari 561.54

[1] = The above figures are planimetered figures from
the Irrigation Atlas of Indis 1972.



Appendix Ne'2

..

3

Standard Yield in 1968-69 of the Principal Crops in each District of Tamil Nadu.

L

Districts

Rice Wheat Cholam Cumbu  Barley Nwize Ragh Korrg Varagu Sansi Other

N Cerecls
Chingleput 925 - 600 . 500 - 1064 950 855 355 532 532
South Arcot 1740 - 700 720 - i 1030 1050 1030 1343 515 515
North Arcot 1223 371 700 450 - 1064 1000 %0 1064 532 532
Salem 1737 367 700 5% - 1053 900 743 630 423 526
Dharmapuri 1105 367 800 500 - 1053 850 743 630 423 526
Coimbatore 2344 355° £50 670 - 1019 1250 719 1019 410 510
Tiruchirapalli 1671 - 600 o0 e 1053 880 743 4053 - 52 526
ThanicwurA 1785 = 1000 - 670 - 7053 006 743 " oag - 526
Madural 1447 374 800 730 - 1075 1150 643 970 538 538
Ramanathapuram 687 -~ 600 450 - 030, 820 616 929 515 515
Tinmelveli 1701 - 90 650 - 1053 1450 526 949 - 423 526
The Nilgiris 1444 71 600 - 650 % 1084 716 538 - 637 532
Kan;/akum'ari 2018 - 800 650 - - 710 - - ~ -
State - 02 3 '7oo‘ 629 9% 1053 572 757 1029 468 526

SLT
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,._{; Aﬁipenéﬂc F71023 (Con;d 3 - .

I =

Greér‘\f ’ Benérg‘lv ] Red Bic'cli - A‘Hbi‘seg
Cgram -, gram’: | grom ™ . gram ¢ “grem W

Sugar=
~ .cane

Chiljigs

269- 0 5 s20 v 2602050 .o 1g6e ¢ 69.79 109, Ui

e e L . ‘* V,, 3 ’ ‘\ ‘. S
2727 . 526 0 538% 272 213 T .00 243 .- -88.22 1636 .7

. Nomh Arcct 5o 272 . 521, 5327 2690 % 2130 0 isa S é97ere 083 - Tel

sqvem 274 532 Caels 333 216" 2}6 7002]838 202 768 T
_'Dhmmg;m: o 274'-__' 532 sk 3_33:. e 28w oz 13 - e Cevi7
Coimbatore s 515 a7 2% 205 C 205 0 39.68 el - L e .
Tir;d'lircpa“i. | _378'5 s26 a4 w0 73 s e 17es - - -
fhaniavgr s 4 an 217  *283‘-‘--»" .76 864 - ‘768_ | - .
'_MQAU};a © 235 s %7 - 320 207 168 “ 8l.sy  I7s7. 202 768 6561
Ramanathapuram 285 | si0 a9l 40 202 o sa o Blee e - } .-
Tirunelveli - { 291 s 391 '. ~ 423 27 188 sl.ed. "-1134 202 - . g703 . |

The Nﬂgiﬁ‘s;"‘éi S s 3w - an a; - s - 7es.. 7065
anygkuma}i . z ‘295 - . -3gé 437 213 194 @8l 64 - 1086 204 '752“ - _
CSete - 234 55 - 45 w4 209 202 127 1346 . 204 776 6808 -
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Source: Season-and Crep Report of Tamil Nadu, 196859 .

-

1‘\
" Apgehdix No-2?l (COntd) \."'
" e Onions Tapioca Coffon—Niala Gingelly Cavtor Tobaceo Tndias Groundnut .
- R . o - Tmigated  Unimigared
" Chinglepit™ 9384 12730 318 798 295 T2 - - a2 1080
South Arcot o 16138 7566° 247 798 298 - 272 1150 - 147 ez 1080
North Arcot 9244 9898 209 798 289 272, . 1507, 29 96l 781 871
Salem o762 9797 220 85 298 435 931 - sel 806 ga4
Dharmapuri 0762 9797 224 798 208 435 931 - 91 06 - 884___.
Coimbatore .~ 11839 9494 291 798 289 417 154 - 961 ‘ ?90 976
riruchi'mp;llf 10537 9696 282 - 798 301 85 1250 - 1474 729 1102
Thanjavur . 8074 9898 414 - 308 435 1098 S 1474 729 - 1102
Madural 15633 9595 150 798 298 26 1228 - 1474 648 1061
Ramanathapuram 6124 9494 98 - 295 426 1187 28 1283 - 886 985
Tirunelveli 15%0. 9595 89 798 298 421 1141 28 1283 686 985
The Nilgirls 3158 8051 - - - - 1166 - - 793 793
Kanyakumari - - - - 301 - - - - 793 793
State - 9720 163 798 313 415 1425 28 12155 793 1029

VLT



Rainfall Index: « Rural Population Density {1961)

Appendix No. 24

~ Rainfall Rural population

Districts in which rural

Districts in which rural

index density population density is less population density is
than 300 more than 300
Districts with legs than 4 2
21" of rainfall
Districts with more than 2 5
27" of rainfall
2
xz - 4x5) - (2x2)] " 13
(7x6) (7xb)
x* « 13

CLT



Appendix No, 24
Water Resource Index:- Rural Population Density (1961)

Weighted Rural Population Districts in which the Districts in which the
water Density rural population deasity rural population density
resource (1961) is less than 300 is more than 300
Index ' ,
Districts with less than 4 z
1000 index
- Districts with more than 2 5
1000 index

[tex5) - 2x2))° 13
(126)  (7x6)

x* = 13

9LT



Appendix No. 24

Rainfall index: « Rural Population Growth Rate {1961-71)

Rainfsil  Rural populatioa

Districts im which rural

Districts in which raral

index growth rate population growth rate was population growth rate
{1961-71) less tham 17% was 17% or more than that

Districts with less than 27" of 3 3

rainfall

Districts with 27" or more ¢ 3

rainfall

[3x3) - (4x3)]% 33

(Tx6) (7x6)

0.07

LLT



Appendix No.24

Water Resource Index:- Rural Population Growth Rate (1961-71)

Weighted . Rural Population

water growth rate
resource 1961.7)
index

Districts in which rural

popalation growth rate
is less than 17%

Districts in which rural
population growth rate
is 17% or more than that

Districts with less thaa 1000
index

- Districts with more than
1000 Index

[(4x4) - (3x2)]% 13
(Tx6) (7x6)

0.73

8.1



Appendix No. 24

Rainfall Index :« Proportion of acreage under rice to total acreage
‘ under rice crops (1968-69)

Districts in which acreage under
zice was less than 25% of total
acreage under crops

Districts in which acreage
under rice was 25% or mere
of total acreage under crops

Rainfall Ratio of vice acreage
Index to total acreage under
crops
Districts with leas than 27"

of rainfall

Districts with more than 27¢
or more rainfall

4

3

x

[(4x2) - (ex3)}? 13
(=5 (8x5)

0.12

6LT



Appendix No.24

Water Resource Index :« Proportion of acresge under rice to total
acreage under crops (1968-69)

Weighted "Ratio of rice acreage Districts in which acreage Districts in which acreage
water to total acreage under rice was less than 25%  under rice was 25% ormore
resource under crops of total acreage under crops of total acreage under crops
Index
Districts with lesa than
1000 index 2 4
Districts with mere than 5 2
1000 tundex '
2 [(2x2) - (4x5))° 13
X" = (Tx6) (7x6)
x% a 1.88

08T



Appendix No.2 4

Rainfall Index:- Proportion of acreage under rice & groundaut to total
acreage under crops (1968-69)

Rainfall Ratio of rice & groomdnut Districts in which acreage Districts in which acreage

Index acreage to total acreage under rice &k grounduut are under rice & groundmut
under crops less tham 40% of total are more than 40% of total

acreage undsr crops acreags undey crops

Districts with less than 27" of 2 4

rainiall .

Districts with more than 27" of . , 3

rainfall

2 o le=y-e0is
(6x7) (Tx$)

X2 0.7

.

I8T



Appendix No.2 4

Water Resource Index:- Proportion of acreage under rice &k groundaut to
total acreage under crops (1968.69)

Ve

Weighted Ratio of rice & groundmut Districts in which acreage Districts in which acreage '
water acreage to total acreage under rice & groundnut are under rice k groundaut are
resource . under crops less than 40% of total 40% or more of total

index ' , 7 acreage under crops acreage under crops

Districts with less than 1000 index : 5 3

Districts with more than 1000 index | 2 | 5

[(sx5) - (2x1))° 13

2
X
* (6x7) (Tx6)

G8T



Appendix No, 24

Rainfall Index:~ Proportioa of cultivation holdings of over 15 acres to
total cultivation holdings (1961)

Rainfall Proportion of caltivation Districts in which the ~ Districts in which the

index holdings of over 15 acres proportion of cultivation proportion of cultivation
to total cultivation holdings of over 15 acres holdings of over 15 acres
holdings are less than 2.9% are move than 2.9%
Districts with less thas 27" of 2 : 4
ralafall A
Districts with more than 27" of 4 2
rainfall : ‘

[(4x4) - (mﬂz 12»

2
o= ) 6x0
x* =« L3

#The Dharmapuri District is not included.

&8T



Appendix Ne, 2 4

Water Resource Index:. Proportion of Cultivation holdiags of over 15 acres to

total cultivation holdings (1961)

Weighted water Proportion of cultivation  Districts in which the
resource index holdings of over 15 acres proportiom of cultivation

“Districts in which the

proportion of cultivation
holdings of over 15 acres
to total cultivated holdings

to total cultivation holdings of over 15 acres
holdings to total cultivated holdings
| are less tham 2.9%
Districts with less than 1000 index 3
Districts with more tham 1000 index 3

axcmmma.')fg _'
4

2 . e - eea) e
(65 (5=7)

xz = 6.3

———

¢ The district, Dhavmapuri is not incleded.

V8T



Appendix No.2 4
Rainfall index:« Proportiom of Agricultural Workers to total workers (1971)

Rainfall Ratio of agricultural Districts In which the Districts (n which the
index workers to total proportion of agricultural proportion of agricultural
- workers (1971) workers to iotsl workars workers to total workers
' are less than 3% are mere than 63%

Districts with less than 27" of 2 4
rainfall
Districts with move than 27" of 4 3
rainfall

2 o lexo - ox2p® s

(Tx6) (7xé)
2 = 037

48T



Appendix No. 2/

Water Resource Index:« Proportion of A;rlcdtnal Workers to total
workers {1971)

Weighted Ratio of agricultural " Districts in which the " Districts In which the
water workers to total propertion of Agricultural proportion of Agricultural
resource workers workers to total workers workers to total workers
index | ' are less tham 63% are more than 63%
Districts with less than 1000 iadex 4 ) 4
Districts with mere than 1000 index 2 5

2 - [t4xs) - (2x2)}% 13

{7x6) (1x6)
x* = 25

98T



Appendix No. 24

Rainfall Index:« Proportiom of Pure & Mixed Tenancy Holdings to total
_ cultivation holdings (1961)

Raintall Ratio of pure & ~ Diatricts in which ~ Districts in which
Index mixed temancy proportion of pure & proportion of pure &
holdings (1961) mixed tenancy heldings mixed temancy holdings
to total holdings are to tetal holdings are
less than 91% more than 91%
Districts with less than 27" 2 4
of rainfall .
Districts with mere than 27" 4 2
of rainfall '
2 . [l - @) 1
(6x6) (6xb)
xz - 1. 3

*Dharmapuri district is not included.
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Appendix No.2 4

Water Resource Index:- Proportion of Pure & Mixed Tenancy Holdings to
total cultivation holdings (1961)

Water Ratio of pure & mixed Districts in which Dlatricts in which
resocurce temancy holdings proportion of pure & proportion of pure &
index mixed tesancy holdingse mizxed tenancy holdings
to total holdings are to total holdings are more
less than 91% , than 91%
Districts with less than 1000 index 3 2
Districts with more than 1000 index 3 4

[(3x¢) (3x2)* 12°

b}
X = {626) (6x6)

*Dharmapur! district is excluded.

88T



