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Sea Water Parameters Analysis from 2005 to 2017 of all Seas of the World 

Using Real Time Data 

In this paper we use real time data from 2005 to 2017 of all sea of the world and found the 

Parameters of sea water, these parameters are mean temperature, mean salinity, mean 

conductivity and mean permittivity of all seas water from surface of sea to depth of 5500 m. 

These parameters are dependent on each other as we move from surface of sea to depth of 5500 

m using this real time data, we use Mat lab as a simulation tool to find these water parameters 

from surface of sea to depth of 5500 m, the real time data we used from National centers for 

environmental information in shape of salinity and temperatures from surface of sea to depth of 

5500 m, this data is available from 2005 to 2017 duration for all months of this duration. In this 

article we used Ellison et al model 1998 on real time data to generate sea water parameters 

through Mat lab simulation in past scientists used this model on fixed data to generate sea water 

parameters which is not possible because water are not fixed they vary with depth of sea water. 

Keywords: ppt. ,s/m, F/m, average salinity, average permittivity, average temperature, average 

conductivity. 

Introduction: 

The sea water characteristics and sea water parameters changing with respect to time it is 

constant some time and some time it varies according to the sea water depth. In this paper we 

used real- time data and analyzed the varying behavior of sea water parameters like mean 

temperature, mean salinity, mean conductivity and mean permittivity from surface of sea to 

depth of 5500 m from duration of 2005 to 2017. The sea water parameters have different 

response during all weathers of the year. The sea water salinity origin is volcanoes and salty 

mountains because volcanoes releases different types of gases which releases different types of 

chemical gases which makes different types of salinity or inorganic compounds, the other source 

is rain which falls on salty mountains and which make different types of salts in sea water, which 

causes varying sea water parameters. The sea water temperatures also vary according to different 

weathers in the year in winter its minimum, while in summer it is high. The variation of sea 

water temperature also affects the sea water parameters. The organic compounds have 

no effect on sea water parameters which has a major component carbon dioxide like animals of 

sea water, amino acid and plants of sea water. 
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1) Real time data: 

The real time data is taken from National centers for environmental information in form of 

salinity and temperatures in the duration from 2005 - 2017 as shown below. We employ this real 

time data to Mat lab simulation tool and find different sea water parameters. 

 

a) Temperature data 2005-2017                              b) Salinity data 2005-2017 

 

2) Literature review: 

a) Ellison et al model 1998: 

We used this model as a reference model to find different sea water parameters by using above 

real time data. In past scientists and researchers used fixed data of sea water which are not 

possible in real world because sea water parameters are changed with each depth of sea. We used 

this model on real time data from National centers for environmental information in form of 

salinity and temperatures as shown above, and find different sea water parameters on varying 

frequency. We used different formula from this model to find mean salinity, mean temperatures 

and mean permittivity using Mat lab as a simulation tool formulas are shown below. 

Mathematically conductivity 

σ(s, t) = j(t) +v(t) s …………………… (1) 

j(t)=0.08637+.03060t-.000412t
2
 v(t)=0.07745+.00168t+.0000193 t

2
 

Where in equation (1) “j(t)” is coefficient of temperature, and “v(t) ” are coefficient of salinity. 

Mathematically Permittivity 

 ε = ε r ε o   ……………………….. (2) 

Where “ε r” is the relative permittivity of a substance and “ε o”is the vacuum permittivity of free 

space having a value of 8.85*10^-12 F/m.  

We used Debye interpolation function to get Mean permittivity, from mean conductivity, mean 

temperatures and mean salinity using practical data from National centers for environmental 

information in shape of salinity and temperatures, and we place this data in interpolation 

function, and we can compute different sea water parameters, the equation is exposed below. 

Debye interpolation function 
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Mathematically 

ε(t, s, v) =  ε∞ + ε o - ε∞ / 1-j2πτv + j σ / 2πv ε
*
……(3) 

Where in equation (3) “ε” is the permittivity of ocean water, and “ε∞, ε o” are the static and 

frequency dielectric constants depends on temperatures of ocean and salinity of ocean water 

while “σ, v” are conductivity of ocean water and angular frequency of ocean water and “τ, ε
*
” 

are the relaxation time and the permittivity of free space. We used Mat lab as a simulation tool 

and used equation (3) on practical data; we can compute the mean permittivity of ocean water as 

exposed in below figures, on analyzed mean data and on statistical mean data. [13] 

3) Mean Salinity of sea water: 

The salinity of sea water is the salt which solved in ocean water. It is measured in parts per 

thousand denoted by ppt. We used Mat lab simulation on real time data to find salinity versus 

different components of sea water parameters as shown below.[1,2,3,4,5]. 

a) Mean Salinity of sea water Mat lab simulation results vs. different sea water 

parameters on Analyzed mean data from 2005 to 2017 from National centers for 

environmental information. 

The below fig 1 and fig 2 shows that the mean salinity from surface of sea to depth of 5500 m is 

a function of mean temperature and mean conductivity, in fig 1 at minimum temperature of sea 

water e.g. at zero centigrade (c
o
) the salinity concentration have a minimum value and, it’s the 

depth of sea water at depth of sea water the sea water inorganic compounds are found in 

minimum form as we move further from depth of sea towards the surface of sea water the graph 

increases linearly and in some places shift a little which shows that at some places the salinity 

concentration increases quickly and at some place it increases slowly it also shows that at depth 

of sea water the salinity concentration is minimum while at surface of sea water it is maximum 

the graph also illustrates that sea water mean temperature is a function of sea water salinity, the 

sea water temperature is minimum at depth of sea water while it is maximum at surface of sea 

water as shown in fig 1 below. The fig 2 shows that mean salinity increases linearly with respect 

to mean conductivity of sea water in depth of sea water the as we discussed in fig 1 that the mean 

salinity have minimum value, the fig 2 also shows that at depth of sea water the salinity 

concentration have minimum value and it’s the depth of sea water at depth of sea water the mean 

conductivity have a minimum value because the mean conductivity is the function of salinity 

concentration and temperature of sea water. As we move further from depth of sea to surface of 

sea water there is a significant change in mean salinity and mean conductivity of sea water as 

shown in fig 2 the mean conductivity is maximum at surface of sea water. The Mean permittivity 

real and imaginary part, mean salinity,mean temperature and mean conductivity are directly 

proportional to each other as shown in fig 3 and in fig 4. The real part of mean permittivity 

showed the energy stored by sea water and imaginary part showed energy released by sea water, 

in fig 3 and fig 4 the salinity is minimum at depth of sea water for example at zero salinity 

concentration and it showed the depth of sea water as we shift towards the surface of sea water 
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the mean permittivity real and imaginary parts shift and at surface of sea water it is maximum as 

shown in fig 3 and in fig 4. We analyze that the energy absorb and release by electromagnetic 

waves is maximum at surface of sea water while it is minimum at depth of sea water the other 

reason is that at depth of sea water the sea water temperatures and sea water conductivity are also 

minimum while at surface of sea water it is maximum. 

 

a) Fig 1 Mean salinity vs. mean temperature     b) Fig 2 Mean salinity vs. mean conductivity 

 

c) Fig 3 Mean salinity vs. Mean permittivity real part d) fig 4 Mean salinity vs. mean 

permittivity imaginary part. 

4) Mean Temperature of sea water: 

The shows the coldness or hotness of an ocean water, in system international its unit is 

Celsius denoted by (c
o
). The temperature of the sea also vary throughout the year in this 

paper we used the temperatures of all seas from surface of seas to depth of 5500 m, this 

temperatures real time data is taken from National centers for environmental information, 

and we employ this real time data to Mat lab simulation tool and generate different types of 

sea water parameters versus mean temperature which is shown below.[6] 

a) Mean Temperatures of sea water Mat lab simulation results vs. different sea water 

parameters on Analyzed mean data from 2005 to 2017 from National centers for 

environmental information. 

As we have discussed above in fig 1 that mean temperature is a function of mean salinity and 

salinity is also a function of mean conductivity as we discussed in fig 2 so these sea water 

parameters are dependent on each other the mean temperature is also a function of mean 

conductivity as shown in fig 5 at zero centigrade (c
o
) the conductivity is minimum as shown in 
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fig 5 and it’s the depth of sea water at this point the sea water parameters have minimum quantity 

for example at this point the sea water mean conductivity and mean salinity have minimum 

quantity but as we shift from depth of sea to surface of sea the graph becomes linear and 

it increases in a linear fashion as shown in fig 5 and at maximum mean temperatures it has a 

maximum sea water mean conductivity which shows the surface of sea water and at this point the 

sea water parameters have maximum quantity. The mean temperature also affects the mean 

permittivity real and imaginary parts as shown in fig 6 and in fig 7 below the mean permittivity 

real and imaginary parts are minimum at depth of sea water because the sea water parameters for 

example mean salinity, mean conductivity have minimum values at this point while as we move 

from depth of sea to surface of sea the sea water mean permittivity real and imaginary parts 

shifts due to varying behavior of sea water parameters as shown in fig 6 and in fig 7 below. 

 

a) Fig 5 Mean temperature vs. mean conductivity b) Fig 6 Mean temperature vs. mean 

permittivity real part. 

 

c.) Fig 7 Mean temperature vs. mean permittivity imaginary part. 

 

5) Mean Conductivity of sea water: 

The mean conductivity measures the ability of sea water to pass electric current in sea water in 

system international it is measured in Siemens per meter denoted by (s/m). In this article we find 

the mean conductivity of sea water from mean salinity and mean temperatures of sea water using 

real time data as we know that mean conductivity is a function of mean salinity and mean 

temperatures as we discussed above the mean conductivity versus mean permittivity real and 

imaginary parts are shown below.[7,8,9,10,11,12,13,14] 
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a) Mean conductivity of sea water Mat lab simulation results vs. different sea water 

parameters on Analyzed mean data from 2005 to 2017 from National centers for 

environmental information: 

The mean conductivity also affects the mean permittivity real and imaginary parts as shown in 

fig 8 and in fig 9. The mean conductivity is a function of mean salinity and mean temperatures of 

sea water so the mean conductivity is the function of mean permittivity real and imaginary parts 

as shown below in fig 8 and in fig 9 the mean conductivity is minimum at depth of sea water 

because at depth of sea water the salinity concentration and temperatures of sea water are 

minimum so the mean permittivity real and imaginary parts are minimum as shown in fig 8 and 

in fig 9 while the graph increases linearly as we move toward the surface of sea water and at 

surface of sea water the mean conductivity is maximum due to sufficient amount of salinity 

concentration and temperatures of sea water which result to increase the mean permittivity real 

and imaginary parts as shown in fig 8 and in fig 9. 

 

a) Fig 8 Mean conductivity vs. mean permittivity real part b) Fig 9 Mean conductivity vs. 

mean permittivity imaginary part. 

 

6) Mean permittivity of sea water: 

The mean permittivity of sea water shows that the energy absorb and release by sea water it has 

two parts the real and imaginary parts the real part of permittivity shows the energy absorb by 

sea water and the imaginary parts shows the energy release by sea water it is measured in farad 

per meter denoted by (F/m). 

a) Mean permittivity of sea water Mat lab simulation results on Analyzed mean data 

from 2005 to 2017 from National centers for environmental information. 

The mean Permittivity real and imaginary parts also affected with sea water parameters for 

example if the mean temperatures, mean salinity and mean conductivity are minimum the 

mean permittivity real and imaginary parts are also minimum which we discussed in above 

figures, the fig 10 and fig 11 shows that the mean permittivity real and imaginary parts are 

minimum at depth of sea water and its maximum at surface of sea water, the both graphs 

decayed when we move from surface of sea water towards the depth of sea water as shown in 

fig 10 and in fig 11 below. 
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a) Fig 10 Mean permittivity real part vs. sea water depth   b) Fig11 Mean permittivity 

imaginary part vs. sea water depth. 

 

7)  Future work: 

This work can be improved if we have real time data available for 2018 year on National centers 

for environmental information for further processing, and then we calculate sea water 

parameters for 2018 year. 
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