Chapter Two

Introduction
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The topic that has been investigated is introduced here from the point of view of a Physical Geographer.  Interest in this topic comes from many scientific perspectives and some of which are highlighted below.  The research aims and hypothesis are established here.  

The effect of the electromagnetic field (EMF) produced by electricity distribution cables on the Earth’s magnetic field has never been studied.  It has possible consequences to life on earth.  The consequences are relevant to physical geography, biogeography and human geography.  Greatest concern at present lies in the danger of EMFs to human health but other studies that are not directly EMF related but are relevant because they discuss the effects of magnetic fields include:

· The use of the geomagnetic field by animals for the purpose of migration.

· Plant physiology

· Geomagnetic field reversal

· The affects of magnetic storms on communication and satellites.  

Their relevance shall be discussed in detail in Chapter 3.

EMF intensity and the geomagnetic field are inversely proportional to distance from source (Equation 2.1).   As r increases, H decreases.  In the case of electricity distribution cables, the electromagnetic flux density at any point along the transect (H), is inversely proportional to distance from the source (r2) as shown in Fig. 2.1.  H0 is the electromagnetic flux density directly underneath the electricity distribution cable.  The source of EMF comes from current flowing through a wire.  It is dependent upon the amount of current flowing through a wire and the shape of the wire.  

H = 
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(Equation 2.1)

H = Electromagnetic flux density at location from H0.

H0 = Electromagnetic flux density directly underneath conductor.

r2 = Radius from source of EMF.
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Figure. 2.1. Pictorial representation of Equation 2.1, showing how magnetic flux density varies with distance from the source.

The geomagnetic field has three sources:

1. Main field of internal origin.

2. Second field of external origin.

3. Global variations due to local magnetic anomalies caused by geology.

The geomagnetic field is much weaker than the EMF produced from electricity distribution cables, therefore an anthropogenic magnetic field may exist on the Earth’s surface (Table 2.1).  If this were the case, satellite imaging would detect a higher magnetic field over the continents. 

	Surface of the Earth
	0.1 gauss

	Bar magnet
	0.1 k gauss

	EMF from distribution cables
	10-20 gauss


      Table.2.1. Magnetic field strengths from various 

      sources (The National Grid, 2004).

The EMF is assumed to be inversely proportional to distance from the source.  It is essential to start research at the boundary of current knowledge, before attempting to answer greater scientific problems.  Therefore the objective of this report is to test Equation 2.2. to determine if our understanding of magnetic fields are satisfactory at describing the macro environment.
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(Equation 2.2)

H = Electromagnetic flux density at location from H0.

H0 = Electromagnetic flux density directly underneath conductor.

( = Distance in metres of H from H0
( = Height of electricity distribution cables in metres.

Equation 2.2 was created using Pythagoras Theorem and states that the electromagnetic flux density (H) decreases as the square root of the sum of the squares x and y increases.  In other words, electromagnetic flux density at location H decreases as distance from source increases and height of the pylons are increased.  Figure 2.2 illustrates the equation.




Figure.2.2. Pictorial representation of Equation 2.2.

Hypo =  Equation 2.2 does not describe the relationship between electromagnetic field      
  intensity and distance from source.

Hyp1 =  Equation 2.2 does describe the relationship between electromagnetic intensity 
  and distance from source.

The following Chapter is broken down into four sections.  Each contains an introduction on the history of the subject, looking at some examples and developing these ideas further.  The ultimate section, Theory, concludes the Literature review by pulling together various scientific perspectives and setting out the hypotheses to be tested.  The Methodology identifies the chosen location for fieldwork and explains meticulously how the hypothesis has been tested. The results and analysis are contained in Chapters 5 & 6.  Discussion and evaluation of raw data and statistical analysis will be reviewed and assessed with reference to theory in Chapter 6.  A summary of findings and how this fits into current knowledge is contained within the Conclusions.  The Appendix contains the complete set of results from the Results and Analysis Chapters.  References follow on from the Appendix.
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