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QUESTION 1: THEORY

a) As an engineer, why would you need Depth-Duration-Frequency curves? (3)

b) Distinguish between stochastic and deterministic methods for the determination of flood
peaks. Give an example for each. (6)

¢) Discuss the formation of convective precipitation in South Africa. Write the conditions
(stepwise) to be satisfied for the formation of convective precipitation. (4)

d) Why is Area Reduction Factor (ARF) applied to adjust rainfall in an area? 3)

e) Define the following terms briefly: (4)

(i) Coalescence  (ii) Dew point temperature

QUESTION 2

Given a stream with the following records of monthly mean runoff:

Time (month) J] |F IMJA[M[J[J[AJS [OIN|D|J |F ™M
Runoff (*10°m’s) | 94 [ 122 [45]5 |5 [210(2 [16]7 [72]92 215553

Use the Sequent Peak and Ripple Methods to find the storage required to maintain a
constant yield of 23 Mm?*/s per month from that stream.

QUESTION 3

The air temperature measured at sea level is 18 °C, the specific humidity is 0.005 kg H2O/kg
air and air pressure is measured as 130 KPa. The air is now lifted orographically through a
height of 1650 m above sea level. Take Ra = 287 J/Kg/K
Determine the:

(a) Saturated and actual vapour pressures (mb) (4)

(b) Dew point temperature (°C) (3)
(¢) Relative humidity (%) (2)
(d) Air density (kg/m?) (3)
(e) Is it likely that it will rain? (3)
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QUESTION 4. THEORY

Answer the following questions in short and precise.

(a) Derive the relation between Chezy C and Darcey-Weisbatch f. (6)
(b) Define the occurrence of hydraulic jump and explain its advantage and disadvantages.
(6)

(¢) Derive equation of energy loss due to hydraulic jump from basic principle. (8)

QUESTION 5

Water flows at a rate of 120 m? /s in a rectangular channel with bottom width of 8m and side
slope of 1:2 (V:H). The water flows out freely at the end of the channel. The long section of
the channel is shown in the figure Q5 bellow. Manning’s n is 0.014.

%

0=

Figure Q5
a) Calculate the normal flow depth and velocity (4)
b) Calculate critical flow: depth, velocity and slope (4)

¢) Determine the flow depth upstream and downstream of the hydraulic jump (4)
d) Identify all control points in the channel and determine the flow depths at all

the control points (6)
e) Draw and identify the flow profiles for a flow depth 0of 0.8 m (4)
f) Calculate the following if hydraulic jump occurs. (8)

(1) Downstream flow depth

(ii) Energy loss in the channel

(iii) Velocity downstream of the hydraulic jump
(iv) Height of the jump

(v) Length of the jump
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Flood Hydrology
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