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1. Fill in the blanks: [0.5x10=5] 
a) In riparian zones of a river, type of overland flow generation 

mechanism is prevalent. 
b) For solving the Richards infiltration equation, a constant head boundary condition 

is used, which is also termed as ---
c) Instantaneous unit hydro graph is a unit hydro graph occurring due to a storm event 

having a duration, D of __ _ 
d) Generally, the rainfall-runoff transformation process can be considered as linear to 

apply the unit hydro graph theory if the catchment size is ___ _ 
e) For the same flow depth during unsteady condition, the velocity of flow is 

___ (more I less I equal to) in the rising limb part of the discharge hydrograph 
than that of the recession limVart. 

f) In Acoustic Doppler Velocipleter, the arms of the probe are bent at __ _ 
degrees so that they focus on the same sampling volume. 

g) property of the Unit Hydrograph makes it amenable to derive the 
direct runoff hydro graph due to a complex storm. 

h) Jensen model assumes that the size of maximum interception storage capacity is 
directly proportional to ____ _ 

i) infiltration model assumes that the wetting front is rectangular in 
shape that advances in the soil column similar to piston movement. 

j) Crop evapotranspiration can be estimated in the field by using ____ _ 

2. Write short notes on: 
a) Rating curve b) VNR test 

3. During an infiltration test by using the double ring infiltrometer, the following 
observations were obtained. Using these data, develop the Horton's infiltration 

(1.5X2=3] 

model. Compute the field saturated hydraulic conductivity. [4.5+1.0=5.5] 
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4. The ordinates of a 4-h unit hydro graph is given by: 

Time, t (h) 0 4 8 12 16 20 24 28 32 36 40 44 48 

Flow, Qt (m3/s) 0 30 50 125 185 160 120 70 35 25 15 5 0 

The base flow contribution is 1Om3 /s. Calculate the flood- hydro graph due to the 
following complex storm. Assume a uniform loss rate of 0.25cm!h. 

{ 

3.0cm, 0 ::; t ::; 4h 
Rainfall, R(t) = 7.0cm, 4h < t::; 8h 

S.Ocm, 8h < t ::; 12h 

[4.5] 

5. A 500 ha watershed consists of three types of hydrologic soil groups of A, B and C [ 6] 
covering 40%, 35% and 25% of the total area, respectively. There are four raingauge 
stations in the watershed having Thiessen weights of 0.35, 0.3, 0.15, and 0.2 and the 
corresponding rainfalls measured at these stations in a day were 200mm, 120mm, 
90mm, and 165mm, respectively. Prior to development, the land use of the watershed 
was pasture and rangeland in poor condition. However, after development, the land 
use of this watershed was having 90% residential area with 30% impervious and 10% 
paved roads with curbs. What is the impact of this land use change on the runoff 
generation potential of this watershed for this rainfall event? The runoff curve 
numbers (CN) for the applicable AMC condition are as follows: 

Lan4 use 

Residential (30% impervious) 
Paved roads with curbs 
Pasture or rangeland in poor condition 

CN values for different soil groups 
A B C D 

57 71 82 85 
97 97 97 97 
67 80 85 88 

6. There are four raingauge stations, namely, A, B, C and D in a watershed. For a rainfall [ 6] 
event, the rainfall magnitudes recorded at these stations are 1 0, 15, 25 and 20 em, 
respectively. While using the Two-Axis method of mean areal rainfall estimation, the 
angle e (calculated by referencing the station location to the two axes) for stations A, 
Band Care estimated as 60°, 60° and 30°, respectively. However, for station D, there 
was an error in estimating angle 9, and by mistake obtuse angel was considered 
instead of the acute angle. This resulted in the overestimation of the mean rainfall by 
15%. Find the correct angle 9 for station D. 

J. J. J. Good Luck J. J. J. 
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