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ABSTRACT 
Irrigation is the artificial application of water to the land or soil. It is used to assist in the growing of agricultural crops, 
maintenance of landscapes, and revegetation of disturbed soils in dry areas and during periods of inadequate rainfall.Thus the 
subject of efficient irrigation water management has been the talk of the last few decades.  It has been emphasized that proper 
monitoring and evaluation is the key to successful management.  Irrigation management in the most projects has so far been 
essentially water supply based.  The dynamics of crop water demands are not explicitly considered.  Consequently, irrigation 
systems do not supply the right quantities of water at the right time.  Irrigation experts are seeking the ways in which the water 
is used very efficiently.  The first step of this achievement is to increase in effectiveness of irrigation management.   Analyzing 
large amount of data is necessity for management of irrigation projects.  Data must be collected, stored and interrelated with 
each other in such a way that the data are readily accessible. The aim of this study is to present a Geographic Information 
Systems (GIS) for Salem district Tamilnadu irrigation and drainage project located in the southern part of india.GIS was 
developed to provide a powerful tool to analyze large volumes of geographic data.  It stores a considerable amount of spatial 
information in a compact and accessible form and it has the ability to work with spatial and non-spatial data and create 
information by integrating data layers.  In this work, several layers of information such as: canals, drainage system, landuse, 
farms, groundwater surface level, etc have been imported or created in ArcGIS.  In addition, several scripts have been 
developed to calculate the irrigation requirements and necessary results.  
Keywords: Drainage, Irrigation, Management System, Salem Dist., Tamilnadu, GIS 
1.INTRODUCTION 
Irrigation is the replacement or supplementation of rainwater with another source of water. The main idea behind 
irrigation systems is that your lawns and Water is a fragile natural resource and we have to incorporate methods to 
conserve it and not over-use it. The implementation of an irrigation system will help conserve water, while saving you 
time, money, preventing weed growth and increasing the growth rate of your lawns, plants, crops and flowers. plants 
are maintained with the minimum amount of water required. 
1.1 Types Of Irrigation Systems 
1.1.1 Ditch Irrigation 
Ditch Irrigation is a rather traditional method, where ditches are dug out and seedlings are planted in rows. The 
plantings are watered by placing canals or furrows in between the rows of plants. Siphon tubes are used to move the 
water from the main ditch to the canals. This system of irrigation was once very popular in the USA, but most have 
been replaced with modern systems. 
1.1.2 Terraced Irrigation 
This is a very labor-intensive method of irrigation where the land is cut into steps and supported by retaining walls. 
The flat areas are used for planting and the idea is that the water flows down each step, while watering each plot. This 
allows steep land to be used for planting crops.    
1.1.3 Drip Irrigation 
This is known as the most water efficient method of irrigation. Water drops right near the root zone of a plant in a 
dripping motion. If the system is installed properly you can steadily reduce the loss of water through evaporation and 
runoff. 
1.1.4 Sprinkler System 
This is an irrigation system based on overhead sprinklers, sprays or guns, installed on permanent risers. You can also 
have the system buried underground and the sprinklers rise up when water pressure rises, which is a popular irrigation 
system for use on golf courses and parks. 
1.1.5 Rotary Systems 
This method of irrigation is best suited for larger areas, for the sprinklers can reach distances of up to 100 feet. The 
word “Rotary” is indicative of the mechanical driven sprinklers moving in a circular motion, hence reaching greater 
distances. This system waters a larger area with small amounts of water over a longer period of time. 
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1.1.6 Center Pivot Irrigation 
This is a form of overhead irrigation. Steel or aluminum pipes are joined together, supported by trusses, mounted on 
wheeled towers. The sprinklers are situated on the length of the tower and they move in a circular motion. Irrigated 
agriculture generally uses large volumes of water.  Water resources limitations caused the water supply to become a 
critical issue in recent years.  Thus, it is important to improve water management practices in agriculture to save water 
for expanded agricultural activity and for other uses.  Monitoring and performance evaluation is the key to the 
successful management.  In many irrigation systems, water is delivered based on availability; and it has been supply 
based.  Therefore, the dynamics of crop water demands are not explicitly considered.  The irrigation systems do not 
supply the right quantities of water at the right time (Anonymous, 2001).  Many new technologies, such as remote 
sensing, geographic information system and expert system, are now available for application to irrigation systems and 
can significantly enhance the ability of water managers (Mennati et al., 1995, Ray and Dadhwal, 2001, and Xanthoulis 
et al., 1998).  The assessment of management strategies requires the analysis of the current irrigation and drainage 
system and prediction of the potential changes to various parameters.  To enable these to be assessed and monitored in 
a quick and efficient way, computer-based spatial analytical capabilities are needed.  
GIS is a combination of software, hardware and experts for storing, retrieving, transforming and displaying the spatial 
data.  Data are stored digitally in GIS, therefore, they need less space compared to traditional systems like paper maps.  
In addition, it is possible to combine different maps and data and do several analyses in short time.  This feature makes 
GIS different from other graphical softwares like AutoCAD.  The fast progress of computer technology in last two 
decades caused the improvement in GIS capabilities.  The processes of remote sensing images have become an 
important function in GIS.  
There have been several applications of GIS in irrigation and drainage systems around the world. GIS in development 
of input data set for a conceptual small watershed runoff generation model.  In addition, they used ARC/INFO for canal 
system within the project area of Patna Canal and distributaries of Sone command area in Salem Tamilnadu.  Three 
products, rice, corn and peanut were modeled in their research.  They analyzed the water limitation for each crop in 
different seasons and determined the productivity potential in the region. In this study, the GIS of Salem Tamilnadu 
irrigation and drainage system was developed to be able to update the information easily, doing different queries, 
computing the performance assessment indices.  In addition, it has been used to compute the volume of irrigation 
requirement for each farm or at the secondary canal intake gate.  The objective of this study was the development of a 
management tool to increase the water efficiency by delivering the water in right quantity.  

2.THE STUDY AREA 
Salem city is a part of Salem district in the Indian state of Tamil Nadu IT IS ABOUT 5205SQ.KM. It is located about 
160 kilometres (100 mi) northeast of Coimbatore, 186 kilometres (116 mi) southeast of Bangalore and about 340 
kilometres (210 mi) southwest of the state capital, Chennai. Salem is the fifth largest city in Tamil Nadu in terms of 
population, after Chennai,Coimbatore, Madurai, and Tiruchirappalli respectively, and fifth in terms of urbanization. 
The area of the city is 100 km2 (39 sq mi). It is the fifth municipal corporation and urban agglomeration commissioned 
in Tamil Nadu after Chennai (Madras) (1919), Coimbatore (1981), Madurai (1971) Tiruchirappalli (1994) and 
Tirunelveli.Cheralam, Shalya, Sayilam and Sailam are found in inscriptions referring to the country around the hills 
Nagarmalai in the north, Jeragamalai in the south, Kanjamalai in the west and Godumalai in the east.  Salem had a 
population of 826,267 as of the 2011 census (05740). There were 987 females for every 1,000 males, significantly 
above the national average of 929. A total of 79,067 were under the age of six, constituting 40,570 males and 38,497 
females. The average literacy of the city was 76.37%, compared to the national average of 72.99%. The city had a total 
of 215,747 households. There were a total of 332,147 workers: 1599 cultivators, 3040 main agricultural laborers, 
32,597 in household industries, 278,892 other workers, 16,019 marginal workers, 165 marginal cultivators, 544 
marginal agricultural laborers, 1937 marginal workers in household industries and 13,373 other marginal workers. 
Salem is located at 11.669437°N 78.140865°E.[5] The average elevation is 278 m (912 ft). The city is surrounded by 
hills on all sides, namely, Nagaramalai in the north, Jarugumalai in the south, Kanjamalai in the west, Godumalai to  
the east and the Shevaroy Hills to the north east.The Kariyaperumal Hill is situated within the city to the southwest. 
Thirumanimutharriver flows through the city, dividing it into two parts. The fort area is the oldest part of the town. 
Salem local planning area extends up to 100 km2 (39 sq mi) within the city. Salem receives scanty rainfall and a dry 
climate. Salem has moderate-dry weather throughout except during the monsoon season. Generally, the first two 
months of the year are pleasant, with summer beginning around March. The highest temperatures normally occur 
during May. This period of time sees scanty rainfall. The climate becomes more temperate during June–July period. 
During this pre-monsoon period, the mercury reverses its upward trend, and by August, the sky becomes overcast, 
heavily, but the rains are meager. The northeast monsoon sets in vigorously during September–November; by 
December, the rains disappear, rendering the climate clear and pleasant. Salem is the headquarters of the Salem 
District. The town was constituted as a municipality 1867, promoted to special-grade during 1966 and as a municipal 
corporation from 1 April 1994. The Salem municipal corporation has 60 wards and there is an elected councillor for 
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each of those wards. The functions of the municipal corporation are devolved into six departments: general 
administration/personnel, Engineering, Revenue, Public Health, city planning and Information Technology (IT). All 
these departments are under the control of a Municipal Commissioner who is the executive head. The legislative 
powers are vested in a body of 60 members, one each from the 60 wards.  The legislative body is headed by an elected 
Chairperson assisted by a Deputy Chairperson.  
Salem has established itself as one of the major textile centers in Tamil Nadu with more than 125 spinning mills, 
modern weaving units and garment units.The history of handloomand spinning mills dates back to pre-independence 
period in Salem. But till 1960s, Salem has less than 5 established spinning mills. Post 1960, private handloom weaving 
began to thrive in the region along with the large scale cooperative sector handloom weaving and marketing units. 
Small scale hand dying units were started around the region to support the industry. Around 1980s, the textile industry 
saw a massive growth and, many major spinning mills and waste spinning units were built to support the industry. 
Many handloom societies and dying houses were established during the same time period. New and increased number 
of power loom units mushroomed in Gugai, Ammapet, Attayampatti, Vennandur, Magudanchavadi, Rasipuram, 
KomarapalayamPallipalayam, Jalakandapuram and Ellampillai.  
The Salem region also houses the Tamil Nadu's largest number of Sago industries which are engaged in the production 
of sago foods and starch.In the district of Salem alone,tapioca is cultivated in 34000 hectares of land, the raw material 
for the sago industries and, there are 650 industrial units engaged in tapioca processing. In 1981, Salem Starch and 
Sago Manufacturers Service Industrial Co-operative Society Limited(popularly called as SAGOSERVE) was 
established to promote the growth of sago industries. Nearly 80% of the national demand for sago and starch is met by 
the SAGOSERVE. In and around Salem, the yield of tapioca, is about 25–30 tons per hectare, one of the highest in the 
world. The national average of the tapioca yield is 19 tons per hectare, and the world average production stands at 10 
tons per hectare. Salem Steel Plant, a steel unit of Steel Authority of India Limited is located in Salem involved in the 
production of cold rolled stainless steel and hot rolled stainless steel/carbon steel. Expansion and modernization of 
Salem Steel Plant is currently being undertaken. The plan envisages installation of steel melting and continuous casting 
facilities. Southern Iron & Steel Company Ltd (JSW Steel Ltd) have their first integrated steel plant located Salem for 
the production of TMT corrosion resistant bars/alloy steels. In Salem City, there are six major arterial roads :Omalur 
Road, Cherry Road, Saradha College Road, Junction Main Road, Gugai Main Road and Attur Road. Three 
importantNational Highways pass through/originate from Salem. NH7 (Varanasi  Kanyakumari), NH47 (Salem  
 Kanyakumari via Coimbatore, Kochi, Kollam), NH68 (Salem  Ulundurpet). NH68 is the preferred route to travel from 
Salem to Chennai. 

3. METHODOLOGY 
The methodology adopted in this study shown in Figure3.1   
  

 
 

Figure.3.1  Methodology 
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3.1 Geographic Information System  
In order to develop the GIS of Salem tamilnadu project, the first step was to digitize all maps and available information 
and data.  These information and maps were divided into two categories.  One category was those maps and 
information which were constant in time such as canal and drainage locations, observation wells, farm layouts, roads 
and railroads. The second category was those maps which are variable through time. Crop pattern, groundwater level, 
and farm productivity are in this category.  
The second step after data entry was to develop the necessary tools and subprograms for analyzing and calculating the 
system management elements.  Calculating the irrigation requirement based on the crop pattern, area of farm, 
evapotranspiration and crop coefficient was one of those tools. The information and data related to each layer and 
infrastructure in GIS has a database connected to the object in the map.  The developed tool is able to make different 
kinds of queries either on maps or on related tables. Arc GIS 8.1 was used as the basis for this GIS application.  The 
software is able to process both raster and vector images and it has the feature for writing scripts for especial operation.  
3.2 Database Management System  
The objective of using a database management system is to efficiently store and manipulate various types of data related 
to canal irrigation system.  The available database in Arc GIS was used to store data.  These data consisted of thematic 
data such as physical properties of irrigation and drainage canals and related structures and temporal data such as gate 
opening, flow rates, water depth in observation holes.  Database is related to the spatial data in GIS environment and 
data can be retrieved by clicking on images or doing queries.  
3.3 Administrative Details 
Salem district is having administrative divisions of 9 taluks, 20 blocks, 376 Panchayats and 63. 
3.3.1 Basin And Sub-Basin  
The district is a part of Cauvery and Ponnaiar river basins and Sarabanga, Tirumanimuttar, Vasista and Suveda are the 
important watersheds/sub basins.  
3.4 Drainage   
Salem district is drained by tributaries of Cauvery and Vellar rivers. Cauvery river, which is perennial in nature, flows 
along the western and southern boundaries of the district. Sarabanga and Tirumanimuttar are important tributaries of 
Cauvery river and originate in the Shevroy hills. The Swetha and Vasishtarivers are tributaries of Vellarriver. The 
Swethariver originates in the Kollimalai and flows eastwards and joins the Vellar river. The Vasishtariver originates in 
the chitteri hills and flows southwards and joins the Vellar river. In general, the district is characterized by dentritic 
drainage. Figure.3.2 shows the Drainage Map of study area. 
 

 
Figure.3.2 Drainage Map 

 
3.5 Studies/Activities Carried Out By CGWB  
Central Ground Water Board has completed Systematic Hydrogeological Surveys in 1981-83. Ground Water 
Management studies have been carried out in 1990-92, 200103. Geophysical investigations for assessing the geo-
electric characteristics of subsurface litho-units have also been done by Central Ground Water Board for selection and 
pinpointing of sites for exploratory drilling. Central Ground Water Board took up ground water exploration for 
delineation of aquifers and for assessing their yield characteristics by drilling of exploratory wells during 1990-91. In 
the year 2004-05, Central Ground Water Board constructed 9 exploratory wells for drought mitigation through out-
sourcing. CGWB is monitoring the groundwater regime for the changes in water level and water quality through 18 
dug wells and 15 piezometers. The monitoring of water levels are carried out during May (Pre monsoon), August 
(Middle of south west monsoon), November (post south west monsoon & initial stage of north east monsoon) & January 
(Post North east monsoon) to study the impact of rainfall on groundwater regime. Water samples are collected during 
May for determining the changes in chemical quality of groundwater. 
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3.6 Rainfall And Climate  
The district receives the rain under the influence of both southwest and northeast monsoons. The northeast monsoon 
chiefly contributes to the rainfall in the district.  Rainfall data from six stations over the period 1901-2003 were utilized 
and a perusal of the analysis shows that the normal annual rainfall over the district varies from about 800 mm to 1600 
mm. It is the minimum around Sankari (800 mm) in the southwestern part of the district. It gradually increases towards 
north, northeast and east and attains a maximum around Yercaud (1594.3 mm) in the northern part. The district enjoys 
a tropical climate. The weather is pleasant during the period from November to January. Mornings in general are more 
humid than the afternoons, with the humidity exceeding 75% on an average. In the period June to November the 
afternoon humidity exceeds 60% on an average. In the rest of the year the afternoons are drier, the summer afternoons 
being the driest. The hot weather begins early in March, the highest temperature being reached in April and May. 
Weather cools down progressively from about the middle of June and by December, the mean daily maximum 
temperature drops to 30.2°C, while the mean daily minimum drops to 19.2°C and 19.6°C in January in Salem and 
Mettur Dam respectively.   

4.GEOMORPHYLOGY AND SOIL TYPES 
4.1 Geomorphology  
Salem district forms part of the upland plateau region of Tamil Nadu with many hill ranges, hillocks and undulating 
terrain with a gentle slope towards east.  The prominent geomorphic units identified in the district through 
interpretation of Satellite imagery are 1) Plateau, 2) Structural hills, 3) Bazada zone, 3) Valley fill, 4) Pediments, 5) 
Shallow Pediments and 6) Buried Pediments.  A number of hill ranges are located in the northern and northeastern 
parts of the district, whereas the southern, western and eastern parts of the district are gently undulating and dotted 
with a few isolated hillocks. The important hill ranges in the district are Yercaud hills, Kanjamalai hills, Godumalai 
hills and Pachamalai hills. Figure.4.1 shows the Geomorphology Map of the study area 
 

 
 

Figure.4.1 Geomorphology Map 
 
4.2 Soils 
The soils can be broadly classified into 6 major soils types viz., Red insitu, Red Colluvial Soil, Black Soil, Brown Soil, 
Alluvial and Mixed Soil. Major part of the district is covered by Red insitu and Red Colluvial soils. Block soils are 
mostly seen in Salem, Attur, Omallur and sankaritaluks. Brown Soil occupies major portion of Yercaud and parts of 
Salem and Omallurtaluks and the Alluvial Soil is seen along the river courses in Omallur and   Sankaritaluks. Mixed 
soil is occurring only in Atturtaluk.  
4.3 Ground Water Scenario  
4.3.1.Hydrogeology  
Salem district is underlain entirely by Archaean Crystalline formations with Recent alluvial and Colluvial deposits of 
limited areal extents along the courses of major rivers and foothills respectively. Weathered and fractured crystalline 
rocks and the Recent Colluvial deposits constitute the important aquifer systems in the district.    Colluvial deposits 
represent the porous formations in the district. These deposits comprise boulders, cobbles, gravels, sands and silts and 
are seen in the foothills of all the major hill ranges. The thickness of these aquifers ranges from a few meters to as 
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much as 25 m. Ground water occurs under phreatic conditions and is developed by means of dug wells. They are 
important from ground water development point of view in the hilly terrain.    
Granite Gneiss, Charnockite, Granites and other associates represent the hard consolidated crystalline rocks. Ground 
water occurs under phreatic conditions in the weathered mantle and under semi-confined conditions in the fractured 
zones. These rocks are devoid of primary porosity but are rendered porous and permeable with the development of 
secondary openings by fracturing and their interconnection. The thickness of weathered zone in the district ranges from 
<1m to more than 25 m. The depth of the dug wells tapping weathered residuum ranged from 10 to 38 m bgl.    
Dug wells have traditionally been the most common ground water abstraction structures used for irrigation in the 
district.   The yields of the open wells are low in the hill areas about 500 lpm for a drawdown of 2 m for four hours 
pumping, where as the open wells in the plains varies from 200 to 1000 lpm. The yields of dug wells are improved at 
favorable locations by construction of extension bores, which are 50 to 75 m. deep.  In recent years, the declining water 
levels and reduction in yields of wells are being observed due to increased extraction of ground water by a large number 
of bore wells for irrigation purposes. The Specific capacity of large diameter wells tested in crystalline rocks from 59 to 
270 lpm / m. of drawdown   
The yield of bore wells drilled down to a depth of 40 to 75 m, by various state agencies mainly for domestic purposes 
ranged from 20 to 500 lpm. The yield of successful bore wells drilled down to a depth of 300 m bgl during the ground 
water exploration programme of Central Ground Water Board ranged from <1 to 14.00 lps. The depth to water level in 
the district varied between 0.10 – 11.46 m bgl during premonsoon depth to water level (May 2006) and varied between 
0.10 – 17.15 m bgl during post monsoon depth to water level (Jan 2007). The seasonal fluctuation shows a rise in water 
level, which ranges from 0.20 to 3.25 m bgl. The piezometric head varied between 3.00 to 18.00 m bgl (May 2006) 
during pre monsoon and 2.02 to 19.62 m bgl during post monsoon.  
4.3.2  Long Term Fluctuation (1998-2007)  
The long-term water level fluctuation for the period 1998-2007 indicates both rise and fall in water level in the area. 
The rise was of the order of 0.0155 – 0.1566 m/year, while the fall in water level range from 0.0020 to 0.7940 m/year. 
Aquifer Parameters given in  Table.4.1   
 

Table.4.1: Aquifer Parameters 
 
 
 
 
 
 
 
  
4.4 Ground Water Resources 
The ground water resources have been computed jointly by Central Ground Water Board and State Ground & Surface 
Water Resources and Development Centre (PWD, WRO, Government of Tamil Nadu) as on 31st March 2004.   
 
4.5 Land Use And Land Cover 
Although the terms land cover and land use are often used interchangeably, their actual meanings are quite distinct. 
Land cover refers to the surface cover on the ground, whether vegetation, urban infrastructure, water, bare soil or other. 
Identifying, delineating and mapping land cover is important for global monitoring studies, resource management, and 
planning activities. Identification of land cover establishes the baseline from which monitoring activities (change 
detection) can be performed, and provides the ground cover information for baseline thematic maps. Land use refers to 
the purpose the land serves, for example, recreation, wildlife habitat, or agriculture. Land use applications involve both 
baseline mapping and subsequent monitoring, since timely information is required to know what current quantity of 
land is in what type of use and to identify the land use changes from year to year. This knowledge will help develop 
strategies to balance conservation, conflicting uses, and developmental pressures. Issues driving land use studies 
include the removal or disturbance of productive land, urban encroachment, and depletion of forests. It is important to 
distinguish this difference between land cover and land use, and the information that can be ascertained from each.  
Figure.4.2 shows the land Use details of the study area. 
  

Aquifer  
Parameters  

Weathered 
Residuum  

Fractured Aquifer  

Transmissivity (m2/day)  <1 - 100  1 -265  
Storativity -  9.6 x 10-5   -  4.3 x 10-2 
Specific yield  0.015  -  
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Figure. 4.2 Land Use 
The properties measured with remote sensing techniques relate to land cover, from which land use can be inferred, 
particularly with ancillary data or a priori knowledge.Land cover / use studies are multidisciplinary in nature, and thus 
the participants involved in such work are numerous and varied, ranging from international wildlife and conservation 
foundations, to government researchers, and forestry companies. Regional (in Canada, provincial) government agencies 
have an operational need for land cover inventory and land use monitoring, as it is within their mandate to manage the 
natural resources of their respective regions. In addition to facilitating sustainable management of the land, land cover 
and use information may be used for planning, monitoring, and evaluation of development, industrial activity, or 
reclamation. Detection of long term changes in land cover may reveal a response to a shift in local or regional climatic 
conditions, the basis of terrestrial global monitoring. 
4.6   Ground Water Quality  
Ground water in phreatic aquifers in Salem district, is in general colorless, odorless and slightly alkaline in nature. The 
specific electrical conductance of ground water in phreatic zone (in µ S at 25 o C) during May 2006 was in the range of 
526 to 6040. In major part of the district the electrical conductivity is above1000 µS/cm, except in Yercaud, 
P.Goundanpalayam& Salem.  Total Hardness is observed in 60% of the samples exceeds more than permissible limit. 
About 80% of the samples are having high concentration of Nitrate, which may be due to anthropogenic activities. 22% 
of the samples are having higher concentration of Fluoride (>1.5 mg/L), in parts of Edapadi, Attayampatti & 
Jalakandapuram.  It is observed that the majority of the samples are characterized by higher concentration of NO³, SO4 
and F than the BIS permissible limit.  
4.7 Status Of Ground Water Development  
The estimation of groundwater resources for the district has shown that out of 20 blocks, 14 blocks are over exploited 
and 1 block is under “critical” category. Tamil Nadu Water Supply and Drainage (TWAD) Board is the Government 
agency responsible for providing drinking water supplies to the urban and rural populace in the district. The water 
requirements of the habitations are met with either through surface water sources or through various Mini Water 
Supply Schemes or Integrated water supply schemes utilising the available ground water resources.    
On the basis of experimental studies, it has been found that desilting of existing tanks followed by percolation pond 
with recharge wells, recharge shafts are economical.  There is considerable scope for implementation of roof – top 
rainwater harvesting in the district. Recharge pits / Shafts / trenches of suitable design are ideal structures for rainwater 
harvesting in such areas.  Central Ground Water Board is also providing free technical guidance for implementation of 
rooftop rainwater harvesting schemes.  

5. GROUNDWATER MANAGEMENT STRATEGY 
5.1   Groundwater Development  
In view of the comparatively high level of ground water development in the major part of the district and the quality 
problems due to geogenic and anthropogenic factors, it is necessary to exercise caution while planning further 
development of available ground water resources in the district. The development of ground water for irrigation in the 
district is mainly through dug wells tapping the weathered residuum or recent alluvial deposits. The yields of dug wells 
are improved at favourable locations by construction of extension bores, which are 40 to 75 m. Deeper bore wells have 
also become popular as the source for irrigation in the district in recent years.   
5.2 Water Conservation And Artificial Recharge  
CGWB had prepared a master plan to augment groundwater potential by saturating the shallow aquifer taking into 
consideration the available unsaturated space during post monsoon and available uncommitted surplus run off. 
Subsequently, computations have been made for Drought Prone Area Programme (DPAP) for over exploited and 
critical blocks in the districts warranting immediate attention. Institute of Remote Sensing, Anna University had 
prepared block wise maps demarcating potential zones for artificial recharge for the State of Tamil Nadu. Subsequently, 
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State Government agencies have constructed artificial recharge structures with their own fund or with fund from 
Central Government, dovetailing various government programmes.  Ministry of Water Resources, Government of India 
has initiated Dug Well Recharge Scheme in the State. The scheme is being implemented by the Nodal Department 
(SG&SWRDC, PWD, WRO, Government of Tamil Nadu) with the technical guidance of CGWB. The subsidy of 
Rs4000/- for small and marginal farmers and Rs2000/- for the other farmers is credited to the beneficiaries’ bank 
account through NABARD. The scheme after implementation will prove to be beneficial to the irrigation sector. The 
available uncommitted surplus run off has to be recomputed, taking into consideration the quantum of recharge effected 
through existing irrigation dug wells also. The existing structures and uncommitted surplus flow should be considered 
for further planning of artificial recharge programme. On the basis of experimental studies, it has been found that 
desilting of existing tanks followed by percolation pond with recharge wells, recharge shafts are economical. Figure.5.1 
shows Farms layout in Salem Tamilnadu Project area 
 

 
 

Figure.5.1 Farms layout in Salem Tamilnadu Project area 
There is considerable scope for implementation of roof – top rainwater harvesting in the district. Recharge pits / Shafts 
/ trenches of suitable design are ideal structures for rainwater harvesting in such areas.  Central Ground Water Board is 
also providing free technical guidance for implementation of rooftop rainwater harvesting schemes. 
5.3 Groundwater Related Issues & Problems  
The development of ground water in the district, in general, is high.  As many as 14 out of 20 blocks in the district 
have been categorised as over exploited or critical.The trend analysis of historical ground water level data also indicates 
a long-term fall in a major part of the district.  Based on the factors mentioned, it is inferred that a major part of the 
district could be considered vulnerable to various environmental impacts of water level depletion such as declining 
ground water levels, drying up of shallow wells, decrease in yield of bore wells and increased expenditure and power 
consumption for drawing water from progressively greater depths. Figure.5.2 shows Main and distributary canals and  
Figure.5.3 shows  Overlaying of canals, drainages and rivers on LandSat TM image 
 

       
Figure.5.2 Main and distributary canals     
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Figure.5.3 Overlaying of canals, drainages and rivers on LandSat TM image 

 
Incidence of fluoride in ground water in excess of permissible limits for drinking has been reported from parts of the 
district, especially from the fracture zone. Pollution of ground water due to industrial effluents is another a major 
problem in the district. A number of industrial units including textile units, sugar mills and sago factories exist in the 
district, the effluents from which have caused local pollution of surface and ground water resources. Excessive use of 
fertilisers and pesticides in agriculture has also reportedly resulted in localised enrichment of nitrate in the phreatic 
zone.  

6.RESULTS AND DISCUSSION 
The Landsat TM image was used to correct the roads, rivers, and existing farms’ borders.  Figure 6.1 shows the image 
with the overlaid features.  ILWIS 3.1 was used to analyze the remote sensing image and georeferencing it.  Then, the 
results imported into the ArcGIS. To determine the priority of drainage need in the project's land, different criteria such 
as salinity, and depth to the water table, soil type, and irrigation canal layouts combined together using GIS.  Figure 4 
shows the results for Salem tamilnadu project area.  
6.1.1irrigation Requirement  
For planning irrigated agricultural projects and distribution of water, accurate knowledge of water requirement is 
essential.  Irrigation requirements of crops depend upon the evapotranspiration, consumptive use and effective rainfall, 
irrigation efficiency, irrigation frequency, and crop pattern. In order to give the manager the knowledge of water 
requirement for each farm and consequently for each distributary canal, a special tool has been developed using 
VBScript programming language in ArcGIS. This script allows manager to choose the farm or canal intake on the 
map, then program calculates the volume of water needed to be released at farm or canal intake based on the area of 
farm, the crop pattern and their water requirement. Figure.6.1 shows the Drainage needs classification of project area 
 

 
Figure.6.1 Drainage needs classification of project area 

 
The volume of water is also depends on the irrigation frequency, irrigation efficiency, and month.  This information 
can be entered by user.  Crop water requirement is calculated using five different methods including Blaney-Criddle, 
Radiation.  User can choose the method which is best for the area and calculation will be done based on that selection.  
Water allocations are computed on the basis of the growth stages shown in For the dry zone of TamilNadu, monthly 
evapo transpiration values of a referenced crop have been computed with respective crop factors. Irrigation efficiencies 
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of different canal systems and anticipated monthly rainfall values are used for the computation of irrigation water 
requirements Recently, lined sections of the main canal were calibrated against the water depth. To adjust the water 
deliveries, these pre-computed flow ratings against the gauge heights are used by the field staff. To regulate the main 
canal flow, manually operated gates are adjusted. Each (lateral) distribution canal has an off-take structure with a 
manually operated flow control gate and a gauge fixed at the downstream canal section to measure the flow. Several 
(tertiary) field canals are connected to each distribution canal. Each field canal has a turn-out structure with a locking 
arrangement. At the field canal level, canal flows are not measured. The delivered water along the 14 (lateral) 
distribution canal is distributed by the farmers. Daily gauge records are obtained by the field staff.  
Due to lack of proper controls, a huge amount of irrigation water is discharged into the drainage system; only a part of 
drainage discharge is reused by scheme. Drain discharges, however, are not measured on a routine basis. As a result, 
the water balance of irrigated areas is inaccurate. The scheme does not receive a direct flow from river because of the 
reservoir upstream, but it does not suffer from water shortages because its main source, the river, has no storage 
facilities. Water development proposals of the are under investigation. One of the key proposals is to construct a new 
reservoir at the upstream of the river basin which considers the water users of river basin as the target beneficiaries. 
This proposal could restrict water inflow to the scheme. Furthermore, to irrigate additional 5200 ha in the scheme left 
bank is currently in progress. This new extension is located in the lower part of the study area where the annual rainfall 
is less than900 mm and the soil types are well drained RBE soils and poorly drained LHG soils. Some parts of this area 
are under rain fed cultivation during the wet season.To establish limits on the extent of the performance assessment, 
suitable boundaries should be defined. Firstly, the boundary conditions for the spatial distribution over the command 
area and for the time scale of data presentation need to be established. The significance of spatiotemporal changes over 
the system operations and the stakeholder requirements are considered. 
A  drainage basin is an extent or an area of land where surface water from rain, melting snow, or ice converges to a 
single point at a lower elevation, usually the exit of the basin, where the waters join another water body, such as a river, 
lake, reservoir, estuary, wetland, sea, or ocean. For example, a tributary stream of a brook that joins a small river is 
tributary of a larger river, which is thus part of a series of successively smaller area but higher elevation drainage 
basins. Similarly, the Missouri and American rivers are each part of their own drainage basins and that of 
the Mississippi River. Other terms that are used to describe drainage basins are catchment, catchment area, catchment 
basin, drainage area, river basin, and water basin. In North America, the term watershed is commonly used to mean a 
drainage basin, though in other English-speaking countries, it is used only in its original sense, to mean a divide, the 
one meaning an area, the other its high elevation perimeter of that area. Drainage basins drain into other drainage 
basins in a hierarchical pattern, with smaller sub-drainage basins combining into larger drainage basins. Generally, 
water institutions deal with the water policy, water law, and water administration. The Department of Irrigation of 
India, has more than hundred years of experience, is responsible for preparing development proposals for water 
resources as well as implementing such proposals. In coordination with other line agencies, the Irrigation Department 
and the Authority of TamilNadu manage all major irrigation schemes i.e. the irrigation schemes where the command 
area is greater than 400 ha. The Irrigation Department designs appropriate programs to improve performance of the 
schemes under its management and also implements such programs while providing irrigation facilities to the farmer 
community. The only water law in the country is the Irrigation Ordinance (1946) as amended by the Irrigation Act in 
1994. The Irrigation Ordinance stipulates conservation of water through following functions and  
 Powers entrusted to farmer organizations and their duties.  
 Formation of Project Management Committees for major irrigation schemes and their  duties.  
 Constitution of district agriculture committees and their duties.  
 Construction and maintenance of irrigation systems.  
 Protection of irrigation systems and conservation of water.  

7. RECOMMENDATIONS 
As the development of ground water has already reached an alarming stage in many blocks of this district, further 
development of ground water for creation of additional irrigation potential has to be carried out with extreme caution. 
The heterogeneity of crystalline formation and poor yield prospects make the availability of ground water for further 
development site specific and scientific methods may employed for silting of wells. On the basis of experiences in 
execution of Central Sector Scheme and Demonstrative Projects on artificial recharge, the desilting of existing 
ponds/tanks will be the most cost effective structures. The provision of recharge wells/shafts in percolation ponds/check 
dams will enhance the efficiency of these structures. Rainwater Harvesting has already been made mandatory by the 
Govt. of Tamil Nadu and people have already made provision for roof top rainwater harvesting. However, efforts may 
be made to apply corrections if required to make these structures effective. Further, operation and maintenance of 
artificial recharge structures are essential to make them efficient and priority may be given to this activity so as to make 
these structures effective. A concerted effort involving various Government agencies and NGOs can create the 
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necessary awareness among the rural masses. Action plan in this direction with participation of state and central 
agencies and industrial establishments is recommended.  

8.CONCLUSION 
Drainage and irrigation system managers are facing with large volumes of data and information which are most of 
them digital.  Since they are not classified and difficult to use all of them properly, a geographic information system 
can organize the spatial and attribute data in one environment.  In this paper, application of new technologies in 
irrigation and drainage system management has been investigated and as a case study, Salem, TamilNadu irrigation 
and drainage system was selected to apply the developed tool. The main problem in using GIS is the time consuming 
process in digitizing maps and entering data into computer.  On the other hand, the availability of remote sensing 
images helps to collect digital information easier but usually these images are expensive. The developed tool for Salem, 
TamilNadu system consists of spatial and attributed data which show the manager the condition of farms and canals.  
The GIS has provided the platform for the integration of previously incompatible data sets from different agencies and 
in different formats.  The cartographic and data overlaying capability of GIS coupled with its dynamic linking ability to 
models plays a vital role in water management.  In addition, its ability of writing scripts gives the decision makers this 
power to produce the necessary outputs the way they need them. Much more management aspects than the ones 
presented in this paper can be processed with the power of the GIS developed in this project.  The system is dynamic 
and has the ability to update based on new information.  The challenge now is the integration of GIS into the everyday 
lives of government departments and irrigation system managers.  
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