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GEP 111: INTRODUCTION TO THE NATURAL ENVIRONMENT - JULY 2016 

SECTION A: TECHNIQUES AND SKILLS (40 MARKS) 

COMPULSORY 

QUESTION 1 

a) Explain how you would arrange aerial photographs to attain a stereoscopic view. 
(8 marks) 

b) Complete the Table 1 below. (6 marks) 

Table 1 The relationship between area on map, scale and area on Earth 

Area on Map ScaieofMap True area on Earth 
37.8cml 1:60000 ••••• It It It It It It It It It It It It It It It It It It ••ln2 

It It It It It It It It It •• It It It. It It. It It It. It •• It. It It It •• 1:145000 212.6 ha 
42cm2 ......•......•........•..•......... 10.7 km2 

c) 	 Table 2 below gives some hypothetical wind and temperature conditions. 
Calculate the wind-chill factor. (3 marks) 

Table 2 Hypothetical wind and temperature conditions. 

Te~perature(C) Wind speed (~ph) Wind-chill factor (Kcai./~2/hr) 
52 ...... 60 ........ ................................. Ii It .................... II ................ "" 

-12 .......16.......... ...................... " ...................................................... 
33 .......51 ........ .. ................................................................................ 

d) 	 According to Stephan - Boltzman law, all black bodies emit energy. State the 
main differences between the energy emitted by the sun and the earth. (3 marks) 

e) 	 With reference to Tables 4, 5 and 6, calculate the amount of incoming, outgoing 
and the net solar radiation in Mbabane under the hypothetical conditions shown 
below. (9 marks) 

Table 3 Net solar radiation in Mbabane under the hypothetical conditions 



Definitions 

es - saturated vapour pressure 
T - temperature 
n actual sunshine hours 
Ri - incoming radiation 
Ro - outgoing radiation 
H - Net solar radiation 

Table 4. Solar Radiation (Ra) expressed in equivalent evaporation (mm/day) 

Latitude Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

60"N 1.4 3.6 7.0 11.1 14.6 16.4 15.6 12.6 8.5 4.7 2.0 0.9 

50"N 3.7 6.0 9.2 12.7 15.5 16.6 16.1 13.7 10.4 7.1 4.4 3.1 

40"N 6.2 8.0 11.1 13.8 15.9 16.7 16.3 14.7 12.1 9.3 6.8 5.6 

30"N 8.1 10.5 12.8 14.7 16.1 16.5 16.2 15.2 13.5 11.2 9.1 7.9 

20"N 10.8 12.4 14.0 15.2 15.7 15.8 15.8 15.4 14.4 12.9 11.3 10.4 

10"N 12.8 13.9 14.8 15.2 15.0 14.8 14.9 15.0 14.8 14.2 13.1 12.5 

Equator 14.6 15.0 15.2 14.7 13.9 13.4 13.6 14.3 14.9 15.0 14.6 14.3 

100S 14.6 15.0 15.2 14.7 13.9 13.4 13.6 14.3 14.9 15.0 14.6 14.3 

200 S 16.8 15.7 15.1 13.9 12.5 11.7 12.0 13.1 14.4 15.4 15.7 15.8 

300 S 17.2 15.8 13.5 10.9 8.6 7.5 7.9 9.7 12.3 14.8 16.7 17.5 

400 S 17.3 15.1 12.2 8.9 6.4 5.2 5.6 7.6 10.7 13.8 16.5 17.8 

500 S 16.9 14.1 10.4 6.7 4.1 2.9 3.4 5.4 8.7 12.5 16.0 17.6 

600 S 16.5 12.6 8.3 4.3 1.8 0.9 1.3 3.1 6.5 10.8 15.1 17.5 

Source: Shaw, 1983. Hydrology in Practice 
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Table 5: Mean daily duration ofmaximum possible sunshine hours (N) 

NorthLat. Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

South Lat. July Aug Sept Oct Nov Dec Jan Feb Mar I Apr Mav June 
,< 

60~/S 6.7 9.0 11.7 14.5 17.1 18.6 17.9 15.5 12.9 .1 7.5 5.9 

IS 7.2 11.7 14.3 16.6 17.9 17.3 15.3 12.8 
~ A 

7.9 6.5lV.'> 

56~/S 7.6 11.7 14.1 16.2 17.4 16.9 15.0 12.7 10.4 8.3 7.0 

54~/S 7.9 9.75 11.7 13.9 16.9 16.5 14.8 12.7 10.5 8.5 7.4 

52~/S 8.38 9.94 11.8 13.8 15.6 16.5 16.1 14.6 12.7 8.8 7.8 

50~/S 8.58 10.0 11.8 13.7 15.3 16.3 15.9 14.4 12.6 10.7 9.0 8.1 

I 48~/S 8.8 10.2 11.8 13.6 15.2 16.0 15.6 14.3 12.6 10.9 9.36 n"
O.,J 

46~/S 9.1 10.4 11.9 13.5 14.9 15.7 15.4 14.2 12.6 10.9 9.5 8.7 

I 44°N/S 9.3 10.5 11.9 13.4 15.4 15.2 14.0 2.6 11.0 9.7 8.9 

42~/S 9.4 10.6 11.9 13.4 14.6 15.2 14.9 13.9 12.6 11.1 9.8 

40~/S 9.63 10.7 11.9 13.3 14.4 15.0 14.7 13.7 12.5 11.2 10.0 9.3 

35~/S 10.1 I 11.0 11.9 13.1 1 " 14.5 14.3 13.5 12.4 11.3 10.3 9.86 

30~/S 10.4 11.1 12.0 12.9 13.6 14.0 13.2 12.4 11.5 10.6 10.2 

25~/S 10.7 11.3 12.0 12.7 13.3 13.7 13.5 13.0 12.3 11.6 10.9 10.6 

20~/S 11.0 11.5 12.0 12.6 13.1 13.3 13.2 12.8 12.3 11.7 11.2 10.9 

15~/S 11.3 11.6 12.0 12.5 12.8 13.0 12.9 12.6 12.2 11.8 11.4 11.2 

10~/S 11.6 11.8 12.0 12.3 12.6 12.7 12.6 12.4 12.1 11.8 11.6 11.5 

5~/S 11.8 11.9 12.0 12.2 12.3 12.4 1",.'; 1"'.3 12.1 12.0 11.9 11.8 

- " " 



\\ 
Table 6: Values ofaT4 

<>p 0 1 2 3 4 5 6 7 8 9 

30 11.0 11.1 11.2 11.3 11.4 ll.5 11.6 11.6 11.7 11.87 

40 11.9 12.0 12.1 12.2 12.3 12.4 12.5 12.6 12.7 12.8 

50 12.9 130.0 13.1 13.2 13.3 13.4 13.5 13.6 13.7 13.9 

60 14.0 14.1 14.2 14.3 14.4 1.5 14.6 14.5 14.8 14.9 

°C 

-0 11.2 11.0 

0 11.2 11.4 U.s 11.7 11.9 12.0 12.2 12.3 ' 12.5 12.7 

10 12.9 13.1 13.3 13.5 13.7 13.9 14.0 14.2 14.4 14.6 

20 14.8 15.0 15.2 15.4 15.6 15.8 16.0 16.2 16.4 16.6 
Source: Shaw, 1983. Hydrology in Practice 

(40 MARKS) 



SECTION B 


ANSWER ANY TWO (2) QUESTIONS 


QUESTION 2 

Discuss the consequences of global warming of the Earth for humanity. 

(30 marks) 

QUESTION 3 

Give an overview of the evolution of life during the geological history of Earth. 

(30 marks) 

Question 4 

Explain the meaning of the term 'Rock Cycle'? Give examples of the various types of 

rocks and attach an appropriate diagram. 

(30 marks) 

Question 5 

a) Distinguish between terrestrial and gaseous planets 

b) Name them respectively 

c) Discuss characteristics of both types. 

(10 Marks) 

(10 Marks) 

(10 Marks) 

(30 marks) 


