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V Semester B.E. (Civil) Degree Examination, December 2017/January 2018
(2K11 Scheme)

CE 502 : HYDROLOGY AND IRRIGATION ENGINEERING

Time : 3 Hours Max. Marks : 100

Instructions : 1) Q. No. 1 is compulsory.
2) Answer any five full questions selecting atleast two from

each Part B & C.

PART – A

1. Explain the following :

a) Forms of precipitation.

b) Rain gauge density.

c) Hydrological data.

d) Hyetograph.

e) Pan Evaporation.

 f) Stream order.

g) Irrigation efficiency.

h) Crop seasons.

 i) Cash crops.

 j) Sprinkler irrigation. (10×2=20)

PART – B

2. a) With a neat figure explain engineering hydrologic cycle and its various
components. 8

b) Consider a rectangular area whose (x, y) coordinates are (0, 0), (4, 0), (0, 4)
and (4, 4). The area is 4 km wide and 4 km long (one-unit coordinate represents
1 km). This area has four rain gauges. The location of the rain gauges and the
rainfall accounts measured by them are as follows. Find the average rainfall
by Arithmetic method and Theissen Polygon method.

Rain gauge A B C D

Gauge coordinates (x, y) (1, 1) (1, 3) (3, 3) (3, 1)

Rainfall (cm) 12 14  10 12
8

P.T.O.
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3 a) Define detention storage, infiltration indices, depletion curve, infiltration
capacity rate and Horton’s equation. 10

b) A 6 h storm produced rainfall intensities of 7, 18, 25, 12, 10 and 3 mm/h in
successive one hour intervals over a basin of 800 sq.km. The resulting runoff
is observed to be 2640 ha-m. Determine φ  index for the basin. 6

 4. a) Briefly explain consistency of rainfall records at a station. 8

b) What is meant by ‘the water balance of a catchment’ ?  4

c) Discuss the various factors which affect the runoff from a basin. 4

PART – C

5. a) Define base flow. Explain the base flow separation. 6

b) Given below are the observed flows from a storm of 6 h duration on a stream
with a catchment area of 500 km2. Assume the base flow to be zero, derive
the ordinates of 6 h hydrograph :

Time in
hour

0 6 12 18 24 30 36 42 48 54 60 66

Flow
(cumecs)

0 100 150 200 180 130 110 75 30 15 5 0
10

6. a) Explain Synthetic unit hydrograph. 6

b) The ordinates of a 6-hour UG are given below. Derive the ordinates of
12-hour UG using the S-curve technique.

Time in
(hr.)

0 6 12 18 24 30 36 42 48 54 60

6-hr.

UGO
0 5 13 30 35 32 20 14 8 4 0

10

7. a) Explain the following :

i)  Frequency of Irrigation.

ii) Wilting point.

iii) Field Capacity.

iv) Optimum moisture content. (4×2=8)

b) Explain base period, duty and delta of a crop. Obtain the relationship between
them. 8



8. a) Define consumptive use of water. Also list the various methods of determining
the consumptive use of water. 8

b) An outlet has a gross command area of 500 ha, out of which only 80% is
culturable. The intensity of irrigation for the Rabi season is 65% while it is
30% for the Kharif season. Assuming losses in the conveyance system as
6% of the outlet discharge, determine the discharge at the head of the irrigation
channel. Assume outlet discharge factor  for Rabi season as 1500 ha/m3/s
and for the Kharif season as 800 ha/m3/s should be adopted. 8

9. a) What is water logging ? Describe the method of controlling water logging. 8

b) The culturable commanded are for a reservoir is 60,000 ha. Find out the
reservoir capacity if canal losses are 7.5%  reservoir losses 10.5% and
other data are given as :

Crop
Base period

(days)
Duty

(ha/m3/sec)
Irrigation

intensity (%)

Rice 130 1000 10

Wheat 120 2400 15

Cotton 180 1800 12

Sugarcane 360 3000 18

8
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