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QUESTION 1: THEORY

a) As a hydrologist, you are sent to Lake Sibaya in KwaZulu-Natal region to study its
characteristics. What parameters (at least five) would you select and use to characterize
the lake and its catchment. Define the parameters and explain the useful information you
can obtain out of it. (7 p'?sj'“ (“'“a::‘“u Lad
b) Discuss the formation of orographic precipitation in Southkéﬁxfrica. Write the conditions

(stepwise) to be satisfied for the formation ofiﬁb%tion. What are the lifting.
mechanisms responsible for the-formation? (6 pts)

c) Wh}}zArea Reduction Factor (ARF) J applied to adjust rainfall in an area? (3 pts)

d) Detine the following terms briefly: ) (2 pts each)
(iJa) Cloud seeding &)) Flood routing
QUESTION 2
The hydrograph given belfow was measggﬁgg Lata point in a river. The river is characterized
by an X value of 0.3 Oflél‘nfa‘hé'fswésn"é%'fg‘ge ood wave Velocity’\ L. s for a typical flood.
t (h) 0 2 4 6 8 10 | 14 18 | 22| 26 | 30

Q(ms) | o] 40 | 80 | 250 | 200 |180] 120 | 80 | 60 | 20 0
lgawse a8 it (S
1. /E}(aluate the effect of flood at a point 8.5 km downstream of the measuring point. (‘HJS)
ii.

»

Determine the time required for the flood wave to travel from upstream to
downstream. (- pte)

iii.  Determine flood attenuation and lag time. (4- pte)

Assume reservoir was empty Initially.

QUESTION 3

Ata:\f;ertain climatic station, air pressure is measured as 120 KPa. The air temperature at
saturated vapor pressure is 21 °C and the specific humidity is 0.006 kg HoO/kg air. The air

is now liftgiorographically through a height of 1760 m above sea level. Teke Rq = 2817 kea] °K.
Determine;

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

(b) Dew point temperature (°C) =)
(¢) Relative humidity - : - - ()
(d) Air density (kg/m®) - . .- (B

~(@-Will-itbe-likely-that it-will-rain?— p iy
(@ [S + Mb@b +hat 4 will @:n /S - - [5,))
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QUESTION 4. THEORY ||

Answer the following questions #r-shert-and precis
(a) Write Bernoulli’s equation and state the assumptions. (4 pts)

(b) Write equation of a.dimensionless parameter used to classify fluids flow into lafinar or—"

turbulent. Also-give the rariges of th,‘éd-imensionless parameter for laminar and turbtilent

flowsfor opén channel 5, ' C o (4pts)
(¢) Define the occurrence of hydraulic jump and explain its advantagesand disadvantages.

(5 pts)
Q #
(d) Discuss the concept of gontrol point.in Lu:jobmw‘u_ shethugg (43 pts)
QUESTION 5
aﬂ w . - . . -

(a) Derivef\equation of energy loss due to hydraulic jump from basic principles. (7 pts)
(b) DeriveAChezy Equation for uniform flow from basic principles (7 pts)
QUESTION 6 |

a.
Water flows at a rate of 20 m3 /s in a trapezoidal channel with bottomkwidth of 5Sm and side
slope of 1k (V:H). The initial flow depth is 0.3m and the slope changes from steep to flat
in-Figuret'The conveyance factor)o'f the channel is 400 and Manning’s n is 0.025.
Assume no head loss due to friction,

Calculate: . .

a) Normal depth and velocity (2)

b) Critical flowtdepth and velocity QB;

¢) Normal and critical bed slopes (% _

d) Specific energy and sequent depth (%) et e

e) Reynoldsand Fl{cc:’chqee, numbers and state-therf status (3 )

f) Type of flowtfor flow depth of 0.3 m  (3)

g) Calculate the following it hydraulic jump will occurs i 5)
(. Downstream flow depth '
wb. Energy loss in the channel
wne.  Velocity downstream of the hydraulic jump

(4. Height of jump
()e. Length off]"ﬁmp
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Flood Hydrology

FORMULA SHEET
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Open Channel Flow

FORMULA SHEET
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