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Abstract: Water is becoming a scarce resource as a result of growing demand in various
purposes such as hydropower, irrigation and water supply etc. Canal irrigation scheduling
IS an important activity that significantly influences the production of crops compare to
another aspect of agriculture. One of the reason of reducing the efficiency of irrigation is
the existence of illegal abstraction on irrigation canal because thewater, which taken
illegally by a farmer from main/secondary canal canot be measured. The study area is
tentatively decided as nearby area of the bardoli branch canal. The problems are
formulated as; 1) what reason occurring of illegal water use? 2) What is effort in
preventing of illegal water abstraction? 3) What is the impact of cropping intensity? 4)
How much economic loss to the government. Irrigation efficiency and cropping intensity of
this area will finalize to prevent illegal water use of the irrigation system. By doing this,
economic loss of government will reduce, intensity of crop will increase and illegal use of
water will prevent.
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I. INTRODUCTION

The canal has played an important role in creating assured irrigation supplies to
agricultural fields and contributed substantially to the green revolution in the country.
Once the water of irrigation was made available to the crop pattern also changed and
hence demand for irrigation water has also increased. But nowadays many illegal
connections are found from canal to use of illegal water. lllegal water use is a problem
that affects, above all, the environment and the legal users —suppliers, irrigators and
industries.

The farmers are used various illegal method to use water from the canal like, hole in the
pipe, direct piping from the canal, etc. By the illegal use of water, its effects on the
cropping intensity, water loss and economic loss to the government.

Il. STUDY AREA
The study area Bardoli branch canals is choosing as the study sites where small holder
farmers practiced pumped irrigation system. Bardoli is the city in the Surat region in the state
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of Gujarat, India. The longitude of Bardoli is 21.12°N 73.12°E. In this region in different
season different crops are grown. The Ravi crops are sugarcane, paddy, vegetables and other
crop. The Kharif crops are sugarcane, wheat, vegetables, etc. The map of the study area is
shown in fig.1.

Fig. 1.map of the study area

Fig. 2. lllegal connections

I1I. METHODOLOGY

The data to find water loss from the Bardoli branch canal which is branched from Kakrapar
left bank main canal (KLBMC) are collected.The data used to find out water loss are
,diameter of pipe, depth of water pipe from which velocity from the hole, an area of the pipe,
discharge from pipes are calculated by Kennedy’s equation or manning’s formula. After that
we compare the velocity finding by using this two equation.

Kennedy’s equation: V=0.55*m*D *&* o (1)
Where, D=depth of water in pipe =80% of diameter of hole.
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Where, Vv is the cross-sectional average velocity,

M=silt factor,

Manning’s formula:

N = manning’s co-efficient,
S= bed slope,

Where, Q= Discharge through pipe/ hole (m*/Sec)
A= Area of Pipe/hole (m?)

CROPPING INTENSITY

ECONOMIC LOSS

Avrea irrigated by illegal water=

v=velocity in pipe.

Iz i
V:i_nec Rz=5z
N

R=hydraulic radius

Discharge:

P=wetted perimeter
Q=A*V

Cropping intensity = (gross cropped area/total area)*100

dicharge through pipesculturable commanded area

dischare through canal

This area is multiplied by the water charges; it will give the value of economic

e

- (3

(4)

loss.
IV. RESULTS & ANALYSIS
TABLE 1. Calculation of discharge
Dia. By By No.of Total Total Discharge (m”"3/s)
kenned | Manning’s | dia. Velocity(m/s) Area
y’s Formula
Formul velocity
a
velocity
D(m) | vi(m/s) | v2(m/s) V1 V2 a’(m”2) Q1 Q2
0.3 0.22 0.26 5.00 1.10 1.30 0.35 0.390 0.459
0.25 0.20 0.23 4.00 | 0.79 0.92 0.20 0.154 0.181
0.2 0.17 0.20 200 | 0.34 0.40 0.06 0.021 0.025
0.15 0.14 0.16 500 | 0.71 0.82 0.09 0.063 0.073
0.12 0.12 0.14 3.00 | 0.37 0.43 0.03 0.012 0.014
0.1 0.11 0.13 200 | 0.22 0.25 0.02 0.003 0.004
0.13 0.13 0.15 400 | 0.52 0.60 0.05 0.027 0.032
0.16 0.15 0.17 3.00 | 044 0.52 0.06 0.027 0.031
0.17 0.15 0.18 400 | 0.61 0.72 0.09 0.056 0.065
0.22 0.18 0.21 3.00 | 054 0.64 0.11 0.062 0.072
0.19 0.16 0.19 400 | 0.66 0.77 0.11 0.075 0.087
0.18 0.16 0.19 3.00 | 048 0.56 0.08 0.036 0.042
0.11 0.12 0.13 2.00 | 0.23 0.27 0.02 0.004 0.005
0.28 0.21 0.25 3.00 | 0.63 0.75 0.18 0.117 0.138
Total Q’ 1.05 1.23
From the loss in discharge we find the water loss by Kennedy’s and Manning’s formula.
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Water loss By Kennedy's Eq. Water loss By Manning's Eq.

Total Discharge Q | 6.38 Total Discharge Q 6.38

Loss Discharge Q' 1.05 Loss Discharge Q' 1.23
Water loss by Kennedy's Eq. Water loss by Mianning's E q.

16.42

Graph 1. Water Loss by Kennedy’s Eq. & Manning's Eq.
Cropping Intensity (%)
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By Kennedy's Eq. 19.27
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Graph 2.Cropping Intensity

V. CONCLUSION
1) From the values of discharge it is clear that the water loss in the canal is from Kennedy’s
equation 16% and from the Manning’s equation it is 19%.
2) The economic loss from Kennedy's formula is 262 Rs./ha and from manning’s formula is
308 Rs./ha.
3) The difference in cropping intensity is 16% to 19%.
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