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Abstract

In our research, we present a study to determine the required sample size (the water body) to estimate
the Spearman correlation coefficient in terms of its strength and direction for the variables of the total
annual evaporation and annual humidity so that we have a symbol for the total annual evaporation
(a) and the annual total humidity (b) for three provinces in Iraq, which are Baghdad, Najaf and
Babel for a period of ten Years 1991 to 2000, we know that the Simple Linear Correlation Coefficient
(Spearman) is a tool for people who work in statistical analysis. The result of the correlation of total
annual evaporation and annual total humidity in Baghdad governorate was negative and strong, and
the result of the correlation of total annual evaporation with the humidity of Najaf Governorate was
positive and weak, and the result of the correlation between total annual evaporation and annual
humidity in Babil Governorate was positive and weak.

Keywords: Total annual evaporation data, Total annual humidity data, Spearman coefficient,
Correlation.

1. Introduction

Spearman’s correlation coefficient determines a simple linear relationship between two variables
and measures without dimensions. Researchers often need to study this relationship. Also, the value
varies from -1, called a simple and linear negative relationship, to +1, called a simple and linear
positive relationship as well. The closer its value to zero, the degree of its simple linear correlation
becomes smaller than the correlation coefficient of Spearman, and other statistics were calculated,
such as determining the variables that can be used indirectly in [5] as well as the direct and indirect
effects of the variables in path analysis, partial correlation and canonical correlation in [6].
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We conclude that these statistics depended on the accuracy of Spearman’s simple linear corre-
lation coefficient. And the statistical result changes according to the size of the samples and their
interpretation. As in the statistical result of a large sample, low volume coefficients are generated,
and the relationship is important in practice. While the sample size is small, we conclude from this
that the reliability of the estimates is low and there is no real relationship between the two variables
as in ([6, 5, 2, 3, 4, 9, 1, 8, 7]).

As a result of the foregoing, the sample size must be accurate and appropriate. Finally, the goal
of our study is to determine the sample size to estimate the simple linear correlation coefficient of
Spearman between the sum of the variables of annual evaporation and humidity for three governorates
(Baghdad, Najaf, Babylon). We know in this research that Baghdad governorate has a total area of
4,555 km2, and Najaf governorate has a total area of 28, 824 km2 and the area of water bodies have
200 km2, and Babel Governorate has a total area of 5,119 km2 and the area of water bodies have 250
km2. Can we prove that the water bodies of Baghdad governorate are larger than Najaf and Babil,
and the water bodies of Babel governorate are greater than Najaf governorate through the simple
linear correlation coefficient of Spearman?

2. Definition

We know the simple linear correlation that there is a relationship between two variables or two
phenomena, meaning that when one of the two variables changes, it will lead to the change of the
other, whether by decrease or increase. When the two variables increase together and decrease
together, the relationship will be positive between them. When one decreases with an increase in the
other variable, the relationship between them will be negative. We will know a simplified definition
for the Simplex Coefficient of Linear Correlation (Spearman): It is a coefficient that expresses the
strength and direction of the relationship between two phenomena only. The relationship will be
either negative or positive on the one hand, and weak or strong on the other hand. That Spearman
is used for the correlation of ranks if we assume that the variable A has the rank (RA) and that the
variable B has the rank (RB), and assuming that (d) represents the difference between the two ranks,
meaning (d = RA − RB). The Spearman coefficient of ranks correlation is given by the following
formula:

rs = 1− 6
∑

d2/n(n2 − 1)

where n is the number of ordered pairs.

3. Correlation

One of the simplest ways to study the relationship between the two phenomena or variables is
the propagation method. When we have A and B variables, we collected these data from the pairs
of values of these two phenomena, we represent them graphically in the diffusion method and have
different models (Model 1) the points in which are scattered unconnected to a specific direction we
conclude from this that there is no relationship between the two variables (A, B), (Model 2) in which
the points are spread around a straight line so that the values of B decrease with increasing the
values of A, so there is a simple inverse linear relationship between the variables (A, B), (Model 3)
in which the points spread around a straight line where the values of A increase with the values of
B, so there is a simple direct linear relationship between the variables (A, B), (Model 4) [7] in which
the points spread around the curve, so there is a non-linear relationship Among the variables (A, B).
We illustrate this graphically through the following four models:
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Table 1: illustrates the diffusion models

Model 1: In this model, scattered
points that are not related to a specific
direction, we conclude that there is no
relationship between the two variables
(A, B).

Model 2: In which the points are
spread around a straight line where the
values of B decrease with increasing the
values of A, so there is a simple and
inverse linear relationship between the
variables (A, B).

Model 3: When the points are spread
around a straight line, the A values will
increase with the B values.

Model 4: When the points are spread
around the curve, then there is a non-
linear relationship between the vari-
ables (A, B).

Table 2: The following table shows the types of correlation, the direction of the relationship, and the
diffusion models for each type:

value of correlation coefficient the meaning

+1 Completely positive correlation

From 0.70 - 0.99 Strong positive association

From 0.50 - 0.69 Average positive correlation

From 0.01 - 0.49 Weak positive correlation

0 Not a positive relationship

Random correlation applies to reverse correlation (with a negative sign).
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4. Examples

These examples show us how the annual total evaporation and humidity are related to the three
governorates of Baghdad, Najaf, and Babylon from 1991 to 2000.

Example 4.1. Find the strength and direction of the relationship between total annual evaporation
(A) and moisture (B) annual for Baghdad governorate from 1991 to 2000.

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

A 2373.4 3281.9 2721.2 2943.8 2840.2 2950.1 2927.2 3128.5 3084.6 2966.5

B 586 552 558 569 576 580 569 555 544 551

The solution:

Evaporation (A) Relative
Humidity (B)

Rank
Evaporation(A)

Rank the
relative

humidity (B)

d d2

2373.4 586 1 10 -9 81

3281.9 552 10 3 7 49

2721.2 558 2 5 -3 9

2943.8 569 5 6.5 -1.5 2.25

2840.2 576 3 8 -5 25

2950.1 580 6 9 -3 9

2927.2 569 4 6.5 -2.5 6.25

3128.5 555 9 4 5 25

3084.6 544 8 1 7 49

2966.5 551 7 2 5 25∑
280.5

rs = 1− 6
∑

d2/n
(
n2 − 1

)
rs = 1− 6 (280.5)/10 (100− 1) = 1− 1683/990 = 1− 1.7 = −0.7

The negative relationship is strong.
The following graph shows the relationship between total annual evaporation and humidity in Bagh-
dad Governorate
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Example 4.2. Find the strength and direction of the relationship between total annual evaporation
(A) and moisture (B) annual for Najaf governorate from 1991 to 2000.

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

A 242.3 3295.9 3497.7 3982.1 3730.8 4228.2 3181.5 3530.2 4261.1 4175.5

B 205 569 537 504 528 506 505 516 505 521

The solution:

Evaporation (A) Relative
Humidity (B)

Rank
Evaporation(A)

Rank the
relative

humidity (B)

d d2

242.3 205 1 1 0 0

3295.9 569 3 10 -7 49

3497.7 537 4 9 -5 25

3982.1 504 7 2 5 25

3730.8 528 6 8 -2 4

4228.2 506 9 5 4 16

3181.5 505 2 3.5 -1.5 2.25

3530.2 516 5 6 -1 1

4261.1 505 10 3.5 6.5 42.25

4175.5 521 8 7 1 1∑
164.5

rs = 1− 6
∑

d2/n
(
n2 − 1

)
rs = 1− 6 (164.5)/10 (100− 1) = 1− 987/990 = 1− 0.99 = 0.01
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The positive relationship is weak.
The following graph shows the relationship between total annual evaporation and humidity in Bagh-
dad Governorate

Example 4.3. Find the strength and direction of the relationship between total annual evaporation
(A) and moisture (B) annual for Babylon governorate from 1991 to 2000.

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000

A 1204.3 2012.2 2265.4 2507.1 2588.8 2440.7 2276.2 2214.7 2408.7 2558.4

B 306.3 346 367.8 368.6 366.4 380.7 367.5 382.3 387.8 385.6

The solution:

Evaporation (A) Relative
Humidity (B)

Rank
Evaporation(A)

Rank the
relative

humidity (B)

d d2

1204.3 306.3 1 1 0 0

2012.2 346 2 2 0 0

2265.4 367.8 4 5 -1 1

2507.1 368.6 8 6 2 4

2588.8 366.4 10 3 7 49

2440.7 380.7 7 7 0 0

2276.2 367.5 5 4 1 1

2214.7 382.3 3 8 -5 25

2408.7 387.8 6 10 -4 16

2558.4 385.6 9 9 0 0∑
96
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rs = 1− 6
∑

d2/n
(
n2 − 1

)
rs = 1− 6 (96)/10 (100− 1) = 1− 576/990 = 1− 0.582 = 0.418

Relationship positive is weak.
The following graph shows the relationship between total annual evaporation and humidity in Babil
Governorate

5. Conclusions

We conclude from our study that the simple linear correlation coefficient (Spearman) for the
annual total evaporation and humidity data from 1991 to 2000 for the three governorates of Baghdad,
Najaf and Babylon, it became clear to us that the water level of Babel Governorate is greater than
Najaf and Baghdad.
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[3] A. Cargnelutti Filho, S. J. Lopes, M. Toebe, T. R. da Silveira and I. A. Schwantes,Sample size to estimate the
Pearson correlation coefficient among characters of Crambe abyssinica, Revista Ciência Agronômica, 42(1) (2011)
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