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SECTION A: ANSWER ANY TWO QUESTIONS 


Question 1 

(a) Distinguish between weather and climate. 	 (5 marks) 
(b) Explain the factors that affect the amount of solar energy received on the earth's 

surface. (1 0 marks) 
(c) Discuss the importance ofclimate classification. 	 (5 marks) 
(d) Explain one method ofclimate classification. (5 marks) 

(25 marks) 

Question 2 

(a) On the basis of global pressure systems, explain the global atmospheric circulation 
system. (15 marks) 

(b) Discuss the fact that the polar regions do not get extremely cold and the tropics 

extremely hot. 	 (10 marks) 

(25 Marks) 

Question 3 

Discuss how climate affects the agricultural activities in Swaziland. 	 (25 Marks) 

SECTIONB: ANSWER ANY TWO QUESTIONS 

Question 4 

(a) Explain the role ofhydrology in socio-economic development. (10 marks) 
(b) Compute the net solar radiation at K waluseni (260 South), for the month of October 

given the following information and Tables 1 to 3. 

• Actual sunshine hours for October is 11.2 

• Actual air temperature is 21.60 C 
• Actual vapour pressure is 18.2 mm ofHg 

(15 marks) 

(25 Marks) 



Tablel Values of (if" as a function of air temperature. 

(Ministry of Agriculture, Fisheries and Food (1967) Potential Transpiration. 
Reproduced by permission of the Controller, Her Majesty's Stationery 
Office, © Crown copyright.) 

OF 0 2 3 4 5 6 7 8 

30 11.0 11.1 11.2 11.3 11.4­ 11.5 11.6 11.6 11.7 11.8 ' 

40 11.9 12.0 12.1 12.2 12.3 12.4­ 12.5 12.6 12.7 12.8 
50 12.9 13.0 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 14.5 14.6 14.7 14.8 14.9 

°C 
-0 11.2 11.0 

0 11.2 11.4­ 11.5 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.fi 
20 14.8 15.0 

Table 2 Mean Monthly Solar Radiation at the top ofAtmosphere R. in mm per day 
produced from McCullon (1995) 

Latitude Mar MIl Dec 
Northel'll Bemis here 

60 3.6 7.0 11.1 14.6 16.4 15.6 12.6 
SO 6.0 9.2 12.7 15.5 16.6 16.1 13.7 
40 8.4 11.1 13.8 15.9 16.7 16.3 14.7 
30 10.5 12.8 14.7 16.1 16.5 16.2 15.2 
20 12.4 14.0 15.2 15.7 15.8 15.8 15.4 
10 13.9 14.8 15.2 15.0 14.8 14.9 15.0 
0 15.0 15.2 14.7 13.9 13.4 13.6 14.3 
10 15.7 15.1 13.9 12.5 11.7 12.0 13.1 
20 16.0 14.5 12.5 10.7 9.7 10.1 11.6 

15.8 13.5 10.9 8.6 7.5 7.9 9.7 
15.1 12.2 8.9 6.4 5.2 5.6 7.6 
14.1 10.4 6.7 4.1 2.9 3.4 5. 
12;6 8.3 4.3 1.8 0.9 1.3 3.1 

Southern Bemis here 

'.' 



Table 3 Mean monthly valnes of possible sunshine hours (N), obtained from United Nations 
(FAO,1977) 

r--:--~ 

NorthLats 
SouthLats 

Jan 
Jul 

Feb 
Aug 

Mar 
Sep 

Apr 
Oct 

May 
Nov 

Jun 
Dec 

Jul 
Jan 

Aug 
Feb 

Sep 
Mar 

Oct 
Apr 

Nov 
May 

Dec 
Jun 

60 
rs&~ 

6.7 9.0 11.7 14.5 17.1 18.6 17.9 15.5 12.9 to.! 7.5 5.9 
7.2 9.3 11.7 14.3 16.6 17.9 17.3 15.3 12.8 10.3 7.9 6.5 

!­
56 7.6 9.5 11.7 14.1 16.2 17.4 16.9 15.0 12.7 10.4 8.3 7.0 
54 7.9 9.7 11.7 13.9 15.9 16.9 16.5 14.8 12.7 10.5 8.5 7.4 
52 8.3 9.9 11.8 13.8 15.6 16.5 16.1 14.6 12.7 10.6 8.8 7.8 
50 
~~ 

8.5 10.0 11.8 13.7 15.3 16.3 15.9 14.4 12.6 10.7 9.0 8.1 
8.8 10.2 11.8 13.6 15.2 16.0 15.6 14.3 12.6 10.9 9.3 8.3 

46 
44 

~-

'42..~--'-
9.1 10.4 11.9 13.5 14.9 15.7 15.4 14.2 12.6 10.9 9.5 8.7 
~:3 10.5 11.9 13.4 14.7 15.4 15.2 14.0 12.6 11.0 9.7 8.9 
,--. 

9.4 10.6 11.9 13.4 14.6 15.2 14.9 13.9 12.6 11.1 9.8 9.1 
To 9.6 10.7 11.9 13.3 1404 15.0 14.7 13.7 12.5 11.2 10.0 9.3 

35 10.1 11.0 11.9 13.1 14.0 14.5 14.3 13.5 12.4 11.3 10.3 9.8 
30 lOA ILl 12.0 12.9 13.6 14.0 13.9 132 12.4 ll.5 10.6 10.2 
25 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 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 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 11.6 11.8 12.0 12.3 12.6 12.7 12.6 1204 12.1 11.8 11.6 11.5 
5 11.8 11.9 12.0 12.2 12.3 12.4 12.3 12.3 12.1 12.0 11.9 11.8 
Equator 0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 

Question 5 

(a) Explain the factors that affect runoff of a drainage basin. (10 marks) 
(b) Table 4 presents the current meter discharge measurement data for a hypothetical River on 

December 20, 2009. Compute the discharge ofthe river on that day. (15 marks) 

(25 Marks) 



Table 4 Current meter flow velocity measurements for a hypothetical River on December 20, 2009 

Vertical number Distance from bank Depth(m) VO.6 (mls) 
(m) 

0 0 0 0 
-_. .-r:-.c:. 

1 1.22 0.29 0.095 
-~-~-.-..---.­
2 2.134 0.43 0.122 

3 3.049 0.61 0.101 

4 3.963 0.64 0.128 

h­,5 4.878 0.70 0.134 
..­

6 5.793 0.69 0.140 

7· 6.707 0.67 0.152 

8 7.317 0.56 0.125 

9 8.00 0.48 0.120 

10 8.8 0.0 0.00 

Question 6 

(a) Explain the methods used to estimate the available water resources ofriver basin. 

(1Omarks) 

(b) Using Figure 1 estimate the preliminary reservoir storage capacity (in m3
) for a 

water demand of 100,000.00 acre-ft per year. (15 marks) 

(25 marks) 
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Figure 1: Mass cwve for a four year period. 


