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SECTION I COMPULSORY

QUESTION 1

a) Explain the difference between the following:

(1) Rayleigh scattering and Mej scattering [S marks]
(ii) Planetary albedo and carth surface albedo [S marks]
(iii) Thermal conductivity and thermal diffusivity in soils [S marks]
(iv) Lapse rate and dry adiabatic cooling [S marks]

b) (i) Below is the wind profile equation used to estimate the variation of wind
speed with height. Explain the various parameters in this equation, including the
0.4 value,
u  z—d
u(z) = mh’l z,

c) Explain with the aid of a diagram, the relationship between sunlight and leaf
conductance to carbon dioxide. -

[S marks]
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SECTION I1 ANSWER ANY TWO QUESTIONS
QUESTION 2
a) Write short notes on the following forms of radiation:
(i) Exo-atmospheric radiation [S marks]
(ii)  Clear-sky solar radiation [S marks]
(iii)  Net radiation [S marks]
b) Discuss the following laws as they are used to describe the behaviour of
electromagnetic radiation (EMR):
(i)  Stefan-Boltzmann Law [S marks]
(i)  Wien’s Law [S marks]
(iii)  Kirchhoffs Law [S marks]
QUESTION 3
a) Explain how the following factors may be drivers of climate change:
(i)  Radiative forcing from anthropogenic aerosols [S marks]
(i)  Radiative forcing from Greenhouse Gases [S marks]
(iii)  Radiative forcing from land surface changes [S marks)
b) Discuss the three types of drought,
[15 marks]
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QUESTION 4

between F ebruary 19 and February 21,

Calculate the modelled ajr temperature at 10 am and § pm on the 20" F ebruary,

I'(t) = 0.44 — 0.46 sin (@t +0.9)+0.11 sin (ot +0.9)
Where ® = /12, and t is the time of day in hours (t=12 at solar noon)

The temperature for any time of day is given by:

T (t) = TiaT(t) + Ty [1-0(0)] 0<t<5
T () = T I'(t) + T, [1-T(0)] 5<t<14
T (®) = T @) + To i [1-0(0)] 14<t<24

[15 marks]

b) Explain the concept of heat unit
mention the system’s limitations.

[15 marks]



