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1. Answer all the questions 

2. The paper consists of SIX questions. 
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1.  

From the hydrologic records of over 50 years on a drainage basin of area 500 square 
kilometres, the average annual rainfall is estimated as 90cm and the average annual runoff 
as 33cm. A reservoir in the basin, having an average surface area of 1700hectares, is 
planned at the basin outlet to collect available runoff for supplying water to a nearby 
community. The annual evaporation over the reservoir surface is estimated as 130cm. 
There is no groundwater leakage or inflow to the basin. Determine the available average 
annual withdrawal from the reservoir for water supply      [10%] 
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2. 
Four rain gages located within a rectangular area with four corners at (0,0), (8,0), (8,12) and 
(0,12) have the following coordinates and recorded rainfalls: 

 
 

Station  Coordinates Rainfall 
(cm) 

1 (2,3) 1.5 
2 (6,3) 1.0 
3 (6,9) 1.5 
4 (2,9) 2.0 

All coordinates are expressed in kilometers. Compute the average rainfall in the area by: 
(a) Arithmetic mean method        [5%] 
(b) Thiessen polygon method        [10%] 
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3. 
A 100 ha watershed is 40% agricultural and 60% urban land. The agricultural area is 
40% cultivated land without conservation treatment, 35% forest land with good cover 
and 25% pasture in poor condition. 
The 60% of the urban area is residential, out of which 60% is 1/10 acre lots and 20% 
1/8 acre lots and 20% is streets and roads with curbs and storm sewers. The remaining 
40% of the urban area is commercial and business area. The hydrologic soil group of 
25% of the watershed is Group A, 45% Group C and 35% Group D. Compute the 
volume of runoff (in cubic meters) from 15cm of rainfall on this watershed. Assume 
normal antecedent moisture conditions.     [20%] 
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4. 
(a) Using the laws of conservation in a vertical column of soil having unit cross sectional 

area, prove that the cumulative infiltration F is given by the following relationship: 
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Where, K= hydraulic conductivity of the soil, t=time, ψ =suction head and θ∆  is the 
change in moisture of the soil.       [10%] 
(b) Write down the complete listing of VBA function to solve the relationship for 

cumulative infiltration given in Part (a).     [5%] 
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5. 
In a watershed with area of 122 km2, the length of the main channel is 95km, and the 
main channel length from the watershed outlet to the point opposite to the centroid of the 
watershed is 30km. Using  and 0.2=tC 625.0=pC , determine; 
(a) The standard synthetic unit hydrograph using Snyder’s method, and [5%] 
(b) Two hour unit hydrograph for this watershed. Prove that the obtained unit 

hydrograph represents 1cm of depth of DRO.    [15%]  
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6. 
The ordinates of a 1-hour unit hydrograph are given as follows; 
 

Time(hr) 0 1 2 3 4 5 
q (m3/s.cm) 0 17 22 8 3 0 

 
(a) Calculate the watershed area.      [5%] 
(b) Determine S-hydrograph ordinates, and     [10%] 
(c) Derive 2-hour unit hydrograph      [5%] 
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The following information may be useful in solving the problems. 
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