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Introduction 
In the theory of mathematical modeling 

and numerical simulation, the concept of 

a data precision plays a significant roll 

(Williams 1975. Since a mathematical 

model is only an approximation to reality 

and model parameter values are 

dominantly not chosen by a standard 

probability law, (Bigandi; 2019) 

(Chowdburu, 2017) it is appropriate 

scientifically to find out a method of 

choosing a best fit data based on some 

simplified assumptions (Hassan 2010). 

One of the available sets of data concerns 

rain drop data which have a standard 

mathematical formula that has also been 

derived by a standard mathematical 

formula. (Williams, 1975). For the 

purpose of this present numerical 

simulation analysis which have 

considered the following extra 

information namely the duration of rain 

drop to be ten hours and the Initial rain 

drop during the period of rainfall is 

subject to change by assuming that it can 

start from ten kilometer (10km), fifteen 

kilometer (15km), twenty kilometer 
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To quantify the effect of initial raindrop on the selection of a data precision 

requires a sound mathematical and statistical reasoning to tackle this challenging 

environmental science problem, we have utilize a computationally efficient method 

of ODE 45. The full novel results of this study which we have not seen elsewhere 

are presented and discussed. 
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(20km), twenty five kilometer (25km), and thirty kilometer (30km). In this scenario, 

how can we use data precision to select the best fit data for the purpose of effective 

environmental monitoring and management. 

 

Materials and Methods 

Following Williams (1995) who has shown that the velocity of a raindrop falling from 

rest through an atmosphere contains water vapor at rest. Initially, the drop is of mass 

m and its mass increases uniformly with time in such a way that after a given time T 

it is of mass 2m, according to William (1995,) the motion is opposed by a frictional 

resistance of magnitude (
𝑚

𝑇
) speed. William 1975 has clearly shown that after a time 

T (assuming rain drop as not left the cloud) its speed is
7𝑔𝑇

12
. Under a further simplifying 

assumption, the motion of a raindrop obeys the following first order ordinary 

differential equation which was defined as follows: 

𝑀
𝑑𝑣

𝑑𝑚
+ 2𝑣 =

𝑇𝑔

𝑚
 𝑀 

Here the Constant M, T, g, and M, are positive in which g represents the Constants of 

acceleration due to gravity with the initial condition 𝑉(0) =  𝑉0 > 0 otherwise called 

the initial velocity of the raindrop.  For the purpose of this numerical simulation we 

have considered the following parameter values, M=10, T=18.8, g=9.81. Acceleration 

due to gravity (g). Our primary aim in this study is to numerically calculate the effect 

of changing the initial velocity of the raindrop on data precision when the length of 

the duration of the rain drops ranges from ten (10) to thirty (30) hours for the purpose 

of this study, we have initial raindrop range from ten to thirty kilometers, the RD (ic) 

represents raindrop define for each condition value. 

 

Results 

The purpose of this study, we have obtained the following result that are presented 

below:  

 

Calculating the effect of Standard Deviation on the Rain Drop Dependent on the 

initial condition value 

Table 1: 

Statistics RD (10) RD (15) RD (20) RD (25) RD (30) 

 10.00 

25.89 

39.72 

53.25 

15.00 

27.14 

40.28 

53.56 

20.00 

28.34 

40.83 

53.88 

25.00 

29.64 

41.39 

54.18 

30.00 

30.89 

41.94 

54.49 



118  africascholarpublications@gmail.com                                                                               

 2019 

  
 

66.69 

80.10 

93.49 

106.87 

120.24 

66.89 

80.23 

93.58 

106.94 

120.30 

67.09 

80.37 

93.67 

107.02 

120.36 

67.29 

80.51 

93.79 

107.10 

120.42 

67.49 

80.65 

93.89 

107.17 

121.48 

Mean 66.25 67.10 67.96 68.81 69.67 

Variance 1395.8 1313.2 1236.2 1164.2 1096.9 

Standard Deviation 37.36 36.24 35.16 34.12 33.12 

 

Discussion of Result 

The Notation RD represents rainfall drop defined for each initial condition value from 

the above presentation single table of results. We have found that the initial rainfall 

drop of thirty kilometers (30kms) has produced “best fit” data having a relatively 

smaller standard deviation value of 33.12 approximately followed by RD (25) 

producing a standard deviation value of 34.12 approximately, whereas is the biggest 

value of standard deviation is produced by RD (10). From these observations, it is 

highly likely that when the initial condition is increased, one can expect to have a 

smaller standard deviation. 

 

Conclusion and Further Research  

In this study we have utilized the ordinary differential equation of order 4 5 (ODE 4 

5) which is computational more efficient to study the effect of changing the initial 

raindrop on data precision we have found in this study that the initial condition value 

of thirty kilometer (30km) of raindrop an produced a relatively smaller standard 

deviation value of 33.12 
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