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SOUTH EASTERN KENYA UNIVERSITY 
UNIVERSITY EXAMINATIONS 2019/2020 

 
FIRST SEMESTER EXAMINATION FOR THE DEGREE OF BACHELOR OF 

SCIENCE IN METEOROLOGY 
 

SMR 305:  APPLICATIONS OF STATISTICAL METHODS IN METEOROLOGY II 

 

DATE: 10TH DECEMBER, 2019                                        TIME: 4.00-6.00 PM  

 

INSTRUCTIONS 

(a) Question ONE is COMPULSORY 

(b) Answer ANY OTHER THREE Questions 

(c) Demonstrate your answers with carefully drawn sketches where necessary  

 

Question 1           

a. Describe the following terms  

i. Population        (2 marks) 

ii. Correlation        (2 marks) 

iii. Statistic         (2 marks) 

iv. Qualitative data       (2 marks) 

v. Quantitative data       (2 marks) 

b. The data below gives the distribution of rainfall in centimeters at some given station over 

a period of 40 years.  
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Use the information in the table below to calculate the: 

Class Interval Frequency 

59.5-64.5 1 

64.5-69.5 4 

69.5-74.5 8 

74.5-79.5 11 

79.5-89.5 6 

84.5- 89.5 3 

89.5-94.5 7 

i. Mean         (2 mark) 

ii. Median         (2 marks) 

iii. Variance         (2 marks) 

iv. Interquartile range        (3 marks) 

v. Draw a cumulative ogive       (4 marks) 

c. Identify three properties of the normal distribution     (3 marks) 

d. During the month of January wind data at Ngong hills has a mean of 5 m/s with a 

standard deviation of 2 m/s. Find the percentage of wind that lies between 3 and 4 m/s 

assuming that the wind follows the normal distribution.   (4 marks) 

Question 2           

The table below presents data for rainfall (Y) and maize yield (X). 

X 

tones/ha 

 53 55 62 67 75 80 90 

Y (mm) 122 118 121 144 149 162 182 200 

a) Generate a linear regression model showing the relationship between rainfall and yield 

 (10 marks) 

b) Test the hypothesis that there is no correlation in the population. Use 0.05 significance 

level           (10 marks) 

Question 3           

a) Describe the formula used to compute the coefficient of variability and show its 

applicability in determining variability in climate parameters   (4 marks) 

b) Describe two methods used to convert non-normal data to normal  (4 marks) 
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c) Describe the following methods used to fill in missing data 

i) Thiessen polygon        (8 marks) 

ii) Correlation and regression       (4 marks) 

Question 4 

a. Give three reasons that may lead to data inhomogeneity    (3 marks) 

b. Discuss any two methods of testing data homogeneity    (8 marks) 

c. Identify the 4 major components of a time series     (4 marks) 

d. Demonstrate using a well labeled diagram the following 

i) Leptokurtic peak        (2 marks) 

ii) Platykurtic peak        (2 marks) 

iii) Normal peak         (1 marks) 

QUESTION 5          

a) A pilot balloon moves with an average speed of 3000mi/h. Eight balloons were tested to 

verify if the velocity was indeed 3000mi/h and the following was recorded: 3005, 2929, 

2935, 2965, 2995, 3005, 2935 and 2905. Do the above data present sufficient evidence to 

suggest that indeed the average velocity is 3000mi/h?    (8 marks) 

b) The table below gives the frequencies of rain and no rain forecasts that was made by a 

meteorologist in a forecasting office. 

Observed event 

 

 

Forecast 

 Rain  No rain 

Rain 65 35 

No rain 35 65 

Are these forecasts skillful in your opinion (use alpha=0.05)? Prepare the theoretical (expected) 

frequency table and compute the chi-square test statistic.     (12 marks) 

    H 0: Forecasts and observed frequencies are independent 

  H 1: Forecasts and observed frequencies are not independent 
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Cumulative Standardized Normal Distribution

 
 

Area from -∞ to Z 
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