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DIPLOMA IN WATERSHED 

MANAGEMENT (DWM) 

Term-End Examination 

December, 2023 

BNRI–102 : ELEMENTS OF HYDROLOGY 

Time : 2 Hours     Maximum Marks : 50 

Note : Attempt any five questions. All questions 

carry equal marks. Use of calculator is 

permitted. 

1. (a) Explain entire process of hydrologic  cycle 

with the help of a neat sketch and name 

the various parameters which influence it.  

8 

(b) What is the term ‘Precipitation’ ? Explain.  

2 

2. (a) What is rainfall intensity ? Classify the 

rainfall intensity. 2+3   

(b) Write the importance of rainfall intensity-

duration-frequency relationship. 5  

3. (a) Define percolation. Write different factors 

influencing it. 2+3 
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(b) Explain infiltration rate and accumulated 

infiltration with the help of a neat 

diagram.  5  

4. (a) What are the different channel parameters 

influencing the channel discharge ? 5 

(b) Calculate time of concentration and peak 

runoff rate for a 10 years return period for 

a micro watershed area of 80 ha. The 

watershed is divided into three parts, 

based on its landuse and soil texture, in 

which first part of 20 hectares with 1% 

slope is under cultivation (C = 0.50), second 

part of 20 hectares with 7% slope is under 

pasture (C = 0.36) and rest of the land with 

12% slope is under farm forestry (C = 0.50). 

The maximum length of flow path is 3000 

metres to the outlet. The average slope of 

channel is 5%. The maximum rainfall 

intensity of 1 hour rainfall is 5 cm/h during 

10 year return period. Assume rainfall 

intensity is 7.5 cm/h.      5   

5. (a) What is seepage loss ? Explain the role of 

lining material for controlling the seepage 

loss in open channel.  2+3 
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(b) Compute discharge from a rectangular 

channel with base width 20 cm and depth 

of flow as 10 cm, channel slope of 1 m drop 

in 1000 m length for a lined concrete 

channel using Manning’s equation. Assume 

Manning’s roughness coefficient (n) value 

= 0.015.   5 

6. (a) Explain the Thiessen polygons method of 

mean rainfall measurement. Describe its 

limitations also. 5   

(b) What do you understand by the raingauge 

network ? Explain the raingauge density 

for different regions based on the WMO 

standards. 2+3   

7. (a) What is head loss due to friction in a pipe ? 

Write Darcy’s formula for friction losses in 

the pipe. 2+3 

(b) Explain the process of discharge 

measurement in a trapezoidal channel. 5 

8. Write short notes on any four of the following : 

4×2.5=10 

(a) Mass curve  

(b) Reference evapotranspiration 

(c) Prismatic channel 

(d) Rainfall excess 

(e) Moisture deficiency 
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2+3 

] 1% (C = 0.50) 

] %

(C = 0.36) 

] 12% (C = 0.50) 

5%

7.5



 [ 6 ] BNRI–102 

   

2+3 

] ]

ª

n = 0.015

2+3 

2+3 



 [ 7 ] BNRI–102 

  P. T. O. 

4×2.5=10
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