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Abstract :- Bhavani basin is the fourth largest Sub Basin in the 

Cauvery basin. The entire command area of all three major 

canals that takes off from the Bhavani river falls within the 

Erode District i.e. Lower Bhavani Project (LBP), Kodiveri 

and Kalingarayan canals. The LBP canal is a major source of 

irrigation in Erode District. Many of these canals are unlined 

and leakage takes place from them. Thus the seepage from the 

canal helps in recharging the wells in the area, enabling to get 

adequate water supply for the crops when water was not 

released from Bhavanisagar Dam. In this study, the 

Groundwater recharge is determined by groundwater flow 

modeling using Visual MODFLOW model. For this purpose, 

three major natural sources of groundwater recharge are 

taken into consideration such as rainfall infiltration, canal 

seepage and return flow of irrigation. The model was run and 

ZONEBUDGET gives an idea about the amount of recharge 

from lined/unlined canal to the field. Unlined canal helps to 

recharge  the groundwater about 20% more than the lined 

canal. The analysis reveals that the annual rainfall also has 

rapidly changed in this region. In the LBP canal Head reach 

meets their requirement with available quantity of water from 

the canal system. Tail end reach does not receive the required 

quantity of water because of seepage loss and conveyance loss. 

Hence the lined canal can be provided for full length of the 

main canal. Branch canals and minor distributaries are 

suggested to maintain the canals with unlined canal system 
 

Keywords: Lower Bhavani basin, Erode, Groundwater flow 
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I  INTRODUCTION 
 

Reservoir is a natural or artificial place where 

water is collected in great amount and stored for use, 

especially for supplying a community, irrigating land, 

furnishing power, etc. Storage of water is released from the 

reservoir through canals for cultivation. Canals are man-

made channels to divert or to distribute the available 

quantity of water to the farmlands. It is designed either 

lined canal or unlined canal. Lined canals and unlined 

canals both are manmade. The difference is that lined canal 

is lined with concrete, bricks or stone. Purpose is to avoid 

seepage of water through soil, where soil is made of sand. 

On the other hand unlined canal is used to recharge the 

ground water through the seepage. Groundwater is 

recharged from, and eventually flows to the surface 

naturally; natural discharge often occurs at springs and 

seeps, and can form oases or wetlands. Hence the canal has 

an impact on the groundwater recharge.  

Groundwater is underground water that 

completely fills the pores of an aquifer, following only by 

gravity forces. At present, groundwater is the major source 

of water supply for about half of the nations. 

Approximately 40% of the world’s population uses 

groundwater and about 50% of the world’s food production 

depends on irrigated agriculture linked to groundwater.  

 

II MATERIALS AND METHODS 
 

A Study Area 

 The Bhavani basin is laid between 10
o
55’ N and 

11
o
45’ N latitudes and 75

o
30’ E and 77

o
40’ E longitudes. 

The area is compressed of hilly regions and plain terrain 

with maximum and minimum altitudes of 1487 m and 215 

m above mean sea level (MSL) respectively. The entire 

study area is situated in the state of Tamil Nadu spreading 

over the Erode District. The index map of the study area is 

shown in Fig 1. 

 The LBP Canal was originally designed for the 

ayacut area of 83.975 ha and the ayacut is spread over in 

Sathyamangalam, Gobi, Bhavani, Erode, Perundurai and 

Kangayam taluks. In addition to the above ayacut an extent 

of 1,012 hectare is also benefited in Karur district. The 

catchment area for this system is 4200 km
2
. The main canal 

is having a length 124 miles irrigating a total ayacut of 

83770 ha mostly lying in Gobi, Bhavani and Erode Taluk 

of Erode and Karur District. The main canal has three 

major distributaries taking off at 53 km, 101km and 

119km, 69 distributaries, 196 minor distributaries and 118 

sluices. Below the distributaries the water courses carry the 

water to the field channels, which directly irrigate lands. 

The canal is capable of carrying 2300 cusecs. This is the 

maximum required at peak period of irrigation. Irrigation 

period for ayacut under this scheme for the first turn is 15
th

 

August to 15
th

 December, second turn 16
th

 December to 

15
th

 March. The scheme contemplated dry crops. But the 

ayacut area under this system is prepared to raise paddy. In 

first turn, allowing supply of 24 TMC for wet crops is 

found to be optimal period for wet crops. In second turn for 

dry crops, with a total permissible quantity of 12 TMC 

water is supply 
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B Groundwater model 

A groundwater model was developed using 

geological and hydrogeological information obtained from 

PWD, WRD in Erode District. The numerical model was 

built using the software of Visual MODFLOW. The study 

area was discretized by a uniform quadratic grid size of 

103000 x63000 by 1632.4 km
2
. The boundary conditions 

for the model were: i) Bhavanisagar reservoir located in 

upper side of the topography used as constant head 

boundary ii) Bhavani river and Cauvery river, used as river 

boundaries and iii) LBP canal used as stream boundary.  

Groundwater recharge was estimated from the results of 

ZONEBUDGET.  Data for the topography were obtained 

from Google Earth (Image LANDSAT), DATA SIO, 

NOAA, U.S., Navy, NGA, GEBCO. 

 

 

Fig 1. Study area of LBP canal 

Totally 46 wells are located under the LBP 

command area. Out of 46 wells, 37 dug wells and 9 bore 

wells are selected and the details are collected from CWGB 

department in Erode. 46 wells are selected to calibrate the 

model by using Visual MODFLOW for 3 years. 6 layers 

are entered for 46 wells. 14 Pumping wells are selected and 

their details are entered in the model to find the recharge in 

command area. Using calibrated and validated model as 

well as pumping and recharge inputs, the results are 

attained as shown for LBP canal. Head calibration graph 

shown in Fig 2 & 3. Plot of observed vs. simulated values 

shows that they are in good agreement i.e., standard error 

of the estimates and correlation coefficients for the head 

and concentration are within the allowable limit. 

 

Fig 2. Head calibration for unlined canal 

 

Fig 2. Head calibration for lined canal 

III RESULTS AND DISCUSSION 

LBP canal is designed as an unlined canal. in the 

model domain it was assigned as a stream boundary. Due 

to the seepage loss groundwater recharged 39.54 % with 

the actual value of hydraulic conductivity of Erode District. 

When the canal is assumed to be a lined canal (by 

considering Concrete lining) seepage loss is arrested due to 

the cementing materials. The groundwater recharged 20 % 

by lined canal.  

IV  CONCLUSION 

In the LBP canal Head reach meets their 

requirement with available quantity of water from the canal 

system. Tail end reach does not receiving the required 

quantity of water because of seepage loss and conveyance 

loss. The annual rainfall also rapidly changed in this 

region. Results are denoted that the unlined canal is one of 

the sources for groundwater recharge. Lined canal helps 

20% lesser than the unlined canal for groundwater 

recharge. Hence the lined canal can be provided for full 

length of the main canal. Branch canals and minor 

distributaries are suggested to maintain the canals with 

unlined canal system. It can also helps to recharge the 

groundwater by diverting the water to the field. While 

suggesting the lined canal system, it can change the 

seasonal application and also it will increase the ayacut 

area in tail end reach. 
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Fig 4. Contribution of groundwater recharge 
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