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ABSTRACT

Sediment Production is one of the major problemth&Watershed areas. Based on this sediment ptioduate

the area selected to study the Prioritization a&f ttatershed was Arasalar-palavar watershed arouagdpattinam
District. Finally, the disaster reduction model wasggested by using “JOSE and DAS” formula. To wtthds

problem the Spatial Information Technologies likeoGraphic Information System and Remote Sensing used.
For the successful completion of this work, sevechlolars have extended their assistance and hadpfallowing

are few to mention. The resource considerationsmimlementation of watershed management progranvaioous

other reasons pertaining to administrative or eyatitical consideration may limit the implementatito a few sub
watersheds. Prioritization of watersheds is thekiag of different sub watersheds of a watershedmting to

order in which they have to be taken for treatmand soil conservation measures. Once the watershexis

prioritized, quantitative assessment such as pleak &nd volume of runoff serve as basic informafmmadopting

suitable soil and water conservation measures matershed. Hence, it is necessary to evolve s@tatdthod for
prioritizing watersheds. Watersheds are arrangedhia ascending order or their sediment productiaterand

ranking was given in ascending order.
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INTRODUCTION

Water is the key to life. It is one of the earth®st prominent resources, covering more than twdslof total

surface area. Though it is a renewable resousénijtortance as a finite, must be understood. leamwater use
must be considered together, particularly in thetext of recurring droughts and floods. Water, tjfo@a crucial

component of the physical environment is generalbt, available as and when it is required. Watenagament
activities particularly in irrigation played a cedit role in the department of the earliest knowwerrivalley

civilization. The National water policy adopted @&pvernment of India focused the attention of thist fand states
that, “Water is scarce and precious national resoto be planned developed and conserved as sucbraan

integrated environmentally sound basis keepingemw\the needs of the states concerned”.

With the development achieved in the last few desaand associated problems and the future ndegls, is an
urgency to look into critically whether the field§ Hydrology, Water resource management, Technokigyhave
appropriate answers to meet the future changes.trahsport of detached sediment from the waterstreds of
multipurpose dams, reservoirs, canals through thenalge network gives rise to appreciable lossodffertility,
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rapid sedimentation of the reservoir and decreaseailable water for irrigation in command arend & also is a
disturbance at the mouth where the water mingl#s séa.

Water shed: Definition and Basic Concepts

A watershed is defined as an area covered by tstersyof surface and sub surface water flowing atmmmon
terminus for optimum utilization, conservation aeguitable distribution of water resources. Watedlsiseeither a
geo-hydrological entity or an area, consisting skaof geomorphologic units. This natural lanévslved through
the inter-action of rainwater with landmass anddsity compressed of arable lands, non-arable lamdknatural
drainage lands in rain fed areas.

Sub water shed
A sub-watershed is a smaller basin of a largemdge area that all drains to a central point ofdhger watershed.

Cadification of Watersheds

The watersheds are codified for easy referenceéhdncodification of the watershed, the first nuc@rinumber
refers the number of the watershed in a basindpéat letter (A, B, C.... etc) indicates the badihe number (1, 2,
3...etc.) in the third place indicates the catchimehe capital letter in the fourth place indisatihe sub-
catchments. The number after sub catchments imdiche watershed. (Anon, 1993).

Water shed M anagement

A watershed management is defined as rationakatitin of land and water resources for optimum sunstained
plan with minimum hazard to natural resources. Atenshed is the basic unit of development involvimg
manageable hydrological unit. It not only involveenservation, regeneration and judicious uses ofiral
resources, but also keeps a balance between dem@mdian needs and resources availability.

A comprehensive watershed management programmechaweymultiple objectives such as controlling daimgg
runoff and managing and utilizing the same for usplirpose, controlling erosion and effective rdducin the

sediment production, enhancing ground water stoaagethe appropriate use of the land and wateuress in the
watershed.

Water shed M anagement Practice

A watershed management practice is necessary nliatves multidisciplinary activities. The manageramnd
development of watershed are of holistic approactiesng to optimize the uses of accessable natesturces
such as land, water and vegetation. This helpdlagiate drought, moderate floods, prevent soils@n, improve
water availability, and increase fodder, fuel agdaultural production on a sustainable basis.

Watershed management arrests sediment productiolaims vast tracks of eroded lands, improvesrsoikture,
harvest rainwater, recharge of water and revivesrgry. In due course of time, it restores rainfaliives healthy
climate, regenerates soil regime, and rejuvenatengoliage and environment.

Sediment Production Rate

The Sediment production rate is defined as themelof sediment produced per unit drainage areaipiettime.
Sediment Production Rate (SPR) is useful in degidive methods of soil conservation practice andifong the
priority of watershed for adopting conservation sweas.

Causes of Sediment Production

Sediment production due to natural phenomena isedras geologic sediment production and if it ie thuover
exploration of land surface is called acceleratstient production. Geologic sediment productiosafis caused
primarily by the effect of rainfall, run-off topogphy, wind velocity, atmospheric temperature araviggtional
forces. It is a continuous, slow but constructivegess. In other hand, accelerated sediment prioduct soil is
caused mainly by management errors such as ridirggops without adopting any soil conservation ficss,
deforestation etc. It leads to erosion in excesshefthreshold value of the new soil formation, stag severe
deterioration of the top surface of the land.
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Factors Influencing Sediment Production

The important factors, which activate the sedin@oduction process, comprises of climate, hydrolaggology,
topography, soil type and vegetation. In additiorttte above factors, the socio-economic conditioth &chnical
knowledge have a considerable effect on the ragxploitation of land surface. Climate of the aiig#,is hot and
wind velocity is more; the fine soil particles atetached by the wind and transported to other plagemeans of
suspension and saltation. Due to running of wdser, éhe soil particles are detached and transgpdayesuspension
and saltation. Due to the temperature variatioe, ghoperties of soil are changed and they are ugdae to
geologicalactions. In India, it has been estimated that ab888 Metric tones of soil is being detached arlgual
due to various reasons. (Suresh. M, et al, 2004).

Effects of Sedimentation

Fine and coarse sediment transported by surfacerwean result in different types of problems. Fgealiment
generally causes water quality problems both imokhand in receiving water bodies. In additiorthis, turbidity
concerns, other non- point source pollutants sschudrients and heavy metals can form complexels thié clay
minerals in fine sediment contributing to take eptiication and toxicity to aquatic organisms tha in or feed on
bottom sediments. Fine sediment also can occupg ppaces in gravel soil, limiting permeability amdiucing
oxygen delivery to fish eggs deposited in the grave

In contrast, increased coarse sediment supply doesaise chemical concerns but can cause chaggeh@dations
resulting in reduced flow capacity that can leadldoding or navigational problems. It has a corsible effect on
the rate of exploitation of land surface. Invanatilese factors have a combined effect on soili@nos

Literature Review

The transport of detached sediment from the wagersineas through the drainage network leads tceajaiirle loss
of soil fertility, rapid sedimentation of the regeirs and decreases in available water for irr@gaiin command
areas. A study to prioritize watershed for treatmay assessing sediment production rate would aidb&tter
planning of watersheds.

For assessing soil erosion (or) sediment productsmveral empirical models based on the geomorgiwlo
parameters were developed in the part for quantifyhe sediment yield (Misra et al, 1984; Jose @Bad 1982).
Chaudhary & Sharma (1998) performed erosion hazsskssment and prioritization based on morphometric
parameters like relief ratio, drainage densityjrdrge texture and bifurcation ratio.

Garde and Kothari (1987) developed an empiricati@hship involving catchment area, catchment slopainage
density, vegetation cover factor and annual preipn for average annual sediment yield estimatising a data
of 50 catchments located in the plain region ofdn&everal methods such as Sediment Yield Ind&X) (®ethod
proposed by Bali and Karale (1977) and Universal Sass Equivation (USLE) given by Wischmeter anahith
(1978) are used extensively in the prioritizatidmatersheds. (Suresh. M, et al, 2004).

Study Area Description

The mass production of paddy in Tamilnadu is fréve Thanjavur and surrounding regions. The famouer of

Tamilnadu “Cauvery” flows in this region. The firahcient watershed management system was staraebyrine
Thanjavur at Kallanai during Chola period by counsting check dam across the Cauvery. In a yeaynardour
times agricultural works are carried out in thigiom from ancient time onwards and also contairestad regions
like Nagapattinam, Karaikal etc near by Thanjavire area considered for study is “Arasalar-Pal&vatershed
(4BIA4)” which starts from Papanasam (Thanjavurtraiy and extended up to Sirkazhli (Nagapattinaistritt)

along the mouth of Bay of Bengal and it is locate@auvery delta region.

Objectives

The following are the objectives of this presentlgt

a. Todeterminethe geometric properties of sub-watershedsusing GIS.

b. To estimate sediment production rate using Jose and Das Formula.

c. Toprioritizethe sub-watersheds based on Sediment Production Rateusing GI S.
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Method of Analysis
The adopted methodology has been explained beldiwtiaé flow chart shown in flowchart.

Flow Chart Showing the M ethodology Adopted in the Study

Data Collection

!

Watershed map

Scanning

v

Digitizing of scanned map using GIS < Literature survey

v

Deter mination of Geometric Properties of Watershed P :
using GIS p| Estimation of SPR using Jose and Das formula

l !

Prioritization based on SPR
|

v

Recommendations

— GlSanalysis

Analysis

The study area map was collected from IRS, Annavéisity, Chennai. This map was scanned and wasectaavin

to Digital form using Arc GIS. Figl: shows the spuatea map of Arasalar- Palavar division of Nagépeat.. The
Sub-watersheds (4B1A4a, 4B1A4b, 4B1A4c, 4B1AAd, 48B4, 4B1A4f, 4AB1A4g, 4B1A4h) of the main watershed
(4B1A4) is shown in this figure

The maps frontig 2 to Fig 9 were prepared using SQL (Structural Query Langupgmcess. This process is done
based on the Sediment production rate (SPR) ofyewecro level watershed.The Sediment production rate is
classified in to three classes. (i) Priority nadpresents High SPR, (ii) Priority no 2, represdéitsierate SPR and
(iii) Priority no 3, represents Low SPR.

Fig 2: shows the prioritized areas of the sub-watershet® (Arasalar Kuttimanar division). 4B1A4a watersh
consists of 12 mini Watersheds and 33 micro levatkevsheds. Out of these 33 micro level watershedglong to
the Class priority no 1, 21 belong to the Classrisi no 2, 8 belong to the Class priority no 3.
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Fig 3: shows the prioritized areas of the sub-watersti&tAb (Tirumalairajanar-Mudikondar division). 4B1B4
watershed consists of 13 mini watersheds and 3forfeéwel watersheds. Out of these 35 micro levakvsheds, 3
belong to the Class priority no 1, 22 belong to@h&ss priority no 2 and 10 belong to the Claserfiyi no 3.Fig 4:
shows the prioritized areas of the sub-watershetMB (Nattar-Vanjiyar division). 4B1A4c watershednsists of

14 mini watersheds and 43 micro level watersheds.ddthese 43 micro level watersheds, 5 belonthéoClass
priority no 1, 23 belong to the Class priority nca@d 15 belong to the Class priority noR3g 5: shows the
prioritized areas of the sub-watershed 4B1A4d &6tanar-Nandalar division). 4B1A4d watershed cdssi$ 11
mini watersheds and 30 micro level watersheds. @uhese 30 micro level watersheds, 2 belong toGless
priority no 1, 23 belong to the Class priority nca@d 5 belong to the Class priority no &ig 6: shows the
prioritized areas of the sub-watershed 4B1A4e (MdlanjUppanar division). 4B1A4e watershed consi$t8 mini
watersheds and 29 micro level watersheds. Outaseti29 micro level watersheds, 3 belong to thesQiasrity no

1, 23 belong to the Class priority no 2 and 3 bgltmthe Class priority no Fig 7: shows the prioritized areas of
the sub-watershed 4B1A4f (Cauvery-Manniyar divisigtB1A4f watershed consists of 15 mini watershexls 45
micro level watersheds. Out of these 45 micro |ewatersheds, 3 belong to the Class priority noslh@&ong to the
Class priority no 2 and 6 belong to the Class fgiaro 3. Fig 8: shows the prioritized areas of the sub-watershed
4B1A4g (Manniyar-Uppanar division). 4B1A4g waterdheonsists of 12 mini watersheds and 33 micro level
watersheds. Out of these 33 micro level watersh2dselong to the Class priority no 1, 28 belonghe Class
priority no 2 and 3 belong to the Class priority310

Fig 9: shows the prioritized areas of the sub watershetidMB (Cauvery-Palavar division). 4B1A4h watershed
consists of 12 mini watersheds and 38 micro lewatlevsheds. Out of these 38 micro level waterstgtiglong to
the Class priority no 1, 26 belong to the Clasensi no 2 and 7 belong to the Class priority no 3.

CONCLUSION

By this study, the sediment production rate ofediéfht watersheds of “Arasalar -Palavar watersh8d A4)” was
determined by using Jose & Das formula. The subemsheds were prioritized according to their sedimen
production rate.

Hence, all the Sub watersheds must be treatedswittie structural and suitable vegetative measu@xa@iog to
their priority levels. The prioritization must bévgn first to the Micro level watershed, which Hagh Sediment
Production Rate. Small and medium gullies shoulgrogided with detention dams to conserve the stoater and
surface runoff and reduce the problem of floods.

Field leveling and grading of higher slopes intandle terraces and collection of runoff in small faponds
(Popularly known as rainwater harvesting technighe)ps in recycling water for raising agriculturadops.
Rainwater harvesting not only alleviates soil evosin the region but also directly addresses thaptral
discontinuity between the availability of rainfalhd crop moisture demand. Depending upon the ioviest it will

be possible to suggest the kind of conservationeargineering structures required and proposed argpgystem
based on the water resources generated or sustaingab of natural resource like water, urgent nésd
environmental conservation and management of sukerskeed through the participation of surrounding
communities if necessary.

Check dams can stop flow of sediment to some extetite watershed. Once it does not stop the ptamycthe

flow of sedimentation will slow down in the wateeshfor sometime. The socio-economic system of maontrast
to natural ecosystem is founded on a material bElse.human beings impose changes on natural eeosyatd

increasing control of his environment. In this stual logical approach has been used successfullsionitization of

watersheds based on sediment production rate t@dtimique will be particularly useful, when datatba land use /
cover, soil, slope information of the watershedas available. In addition to the geometric mamdlaise/cover,
rainfall data; water level data can also be usedecific recommendations.
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