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Abstract

In this work numerical simulation of the Earth magnetic field at college science of
Kufa University and neighboring region have been investigated by using WMM2010
model . This region located at north of Kufa city and called Al-Qezwenea (Lat.=
32.1264-32.1048 N, Long.= 44.3556-44.3844 E in degree and altitude 25-32 m above
sea level ) and featured by Agricultural area and sandy soil . WMM2010 model
dependent on the data provided from GRSTED and CHAMP satellites and the
result converted to the contour map by using kriging method to find the
characteristics of Earth magnetic elements ( total intensity (F), horizontal intensity
(H), declination (D), inclination (I), the north component(X)the east
component(Y),and Down component(Z) ).

Keywords:WMM2010, Geomagnetic field anomaly ,Kriging method

L 3 glamall (haliall g 48 o<l) daalay o glall 43S a8 gal o Y1 phalitall Jlpal) grase
WMM-10 gl aladialy

ook e il

- AaMAl

Ghlidly 48 ,SH daala aslall 4 dilaiad )Y asblinall Jlad) 8lSlae & Gl a8 3
Ay AL a5 48 SN Aae Jled o8 Adhaidll 038 5 . WMM2010 el aladiuly Lase Ll 5 ) sl
25- s s glay) e s B ,i 44.3556-44.3844 Jsh laa s Yled 32.1264-32.10480a e ba)
el iy | dgle) Ay @ Aol dBhie g iy padl mha ssiee 00 32 m
il Jpai cun PRSTED/ CHAMPA=Lhaa¥) Sy (1 53 salall clill e WMM2010
aY) (omnhlina) Jaall jualie ol sa AasY kriging method 48 sl aladiuly 4y ) 555 Jail )3 )
A pall s A8 RS 5a ¢ Al Al ¢ a1 a3l el AEYI RS Al ¢ A A8 )
(@

WMM2010 « geiS S 4y jh ¢ pebiliiall Jlaall 353d daliie  cilals

138


mailto:Arif.aljuburi@uokufa.edu.iq
mailto:Arif.aljuburi@uokufa.edu.iq
http://web.dmi.dk/projects/oersted/
http://web.dmi.dk/projects/oersted/

JOURNAL OF KUFA - PHYSICS Vol.6/ No.1 (2014)

1.Introduction

The WMM used to calculate the
geomagnetic field and their annual
changes for navigation ,attitude and
heading referencing systems ,also used
widely in civilian navigation and
heading system .The WMM produced
jointly with the US Department of
Defense , the UK Ministry of Defense
.the North Atlantic Treaty
Organization (NATO), and the World
Hydrographic office (WHO).It is
widespread , in the meantime , also in
the civil navigation. The model , the
accompanying software and
documentation are administered by the
United States National Geophysical
Data Center (NGDC) and the Us
National Geospatial-Intelligence
Agency (NGA). The geomagnetic
survey at 135 stations in China were
carried out in 2003 by Zuowen Gu and
group [1]. Angelo De Santes and
group calculated the Earth magnetic
elements by using a new model(
ITGRF) and compare this model with
IGRF model to the Italian observatory
(Castello  Tesino) [2].In 2010
Enkelejda Q. and group measured the
magnetic taken during different
campaigns in Albania and Italy in the
time of concern, together with a total
intensity data set from the @rsted and
CHAMP satellite missions [3]. while
Giuliana investigated of the potential
observatory location and paves the way

for Dbetter understanding of the
geomagnetic  field behavior over
Croatia [4]

In this paper the region of interest
was divided into grid points with equal
distances between two adjacent points
(9 line of longitude and 9 lines of
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latitude .The results were obtained in
the form of contour map for each
component of the Earth magnetic field
by using Kriging method .
2. Geomagnetic Field Components
The geomagnetic field vector B is
fully described by an appropriate set of
three elements selected from the seven
possible elements (Fig. 2). The
orthogonal set is the northerly intensity
X, the easterly intensity Y and the
vertical intensity Z  (positive
downwards). The other elements are
the horizontal intensity H, the total
intensity F, the inclination angle |,
(also called the dip angle and measured
from the horizontal plane to the field
vector, positive downwards), and the
declination angle D (also called the
magnetic variation and measured
clockwise from true north to the
horizontal component of the field
vector). In this description of X, Y, Z,
H, F, I and D, the vertical direction is
assumed perpendicular to the WGS84
reference ellipsoid model of the
Earth’s surface and the clockwise
rotational direction is determined by a
view from above the Earth.
Conventionally the intensities are
given in units of nano Teslas (nT)[5].

3. Measuring the magnetic field from
space

Currently three satellites dedicated
to measuring the magnetic field are
gathering magnetic data in low Earth
orbit; @rsted, Champ, and SAC-C.
These three satellites were all launched
around the turn of the millennium and
are still operating[6]

The @rsted satellite  (Danish

satellite) was launched on February 23,
1999 in a near polar orbit with an
inclination of 96.5°, a perigee at 638
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km and an apogee at 849 km while
Champ satellite (German satellite ) was
launched in July 2000, It has a nearly
circular orbit with an inclination of
87.3°. The altitude was initially 456
km, but it has decreased to about 360
km after five years in space.

The Argentinean satellite SAC-C
was launched in November 2000. It is
in a near circular, sun-synchronous
orbit sampling at 10.30 local-time. It
has an altitude of about 712 km, an
inclination of about 97°.

The principal aim of these

satellites mission are to map accurately
the Earth's magnetic, [7][8]

4. Theoretical model

The World Magnetic Model
(WMM) was implemented in the
survey . This model can be applied for
magnetic survey in air , sea
navigation systems and ground

N n
_ & ontir _m ponents of magnetic field like
V(r,8,0,t) az Z (rj [g7(t) cos PR

n=1 m=0
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declination (D), inclination (1), north
component(X), east component(Y),and
down component(Z) for Al-Qezwenea

district were simulated by the
WMMZ2010 program, this district
located north of Kufa city (Lat.=

32.1264-32.1048 N, Long.= 44.3556-
44.3844 E in degree and altitude of 25-
32 m above sea level ) . By applying
the kriking method at the above
elements which appeared in the
figures below, it can be see the
behavior of the Earth magnetic
components for this region .Figure(2)
shows the conduct of the Declination
component (D) of the geomagnetic
field for five years (2009-2013) , it can
be noticed from this figure that there is
no any anomaly in this component at
this region. Figure (3) explains the
normal habit of Inclination component
from the years 2009 to 2013 , and the
same comportment was clear in all

East, Horizontal , Down , the North |,

+ h™(t) sinm@] X P™(cos6) and_Tptal intensity components which

where a = 6371.2 km is a reference
radius, (r,8,0)are geographic
coordinates where r is the distance
from the center of the Earth in Km, &

while @
denotes the longitude , F." are the

Schmidt quasi-normalized associated
Legendre functions of degree n and
order m , the coefficients g, and k'

are the Gauss coefficients at time , and
N is the maximum degree and order of
the internal expansion, which is taken
here to N =50 [9][10] .
4-Result and Discussion

Earth magnetic elements ; total
intensity (F), horizontal intensity (H),

denotes the co-latitude
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appeared in the figures 4,5,6 and 7 ,
respectively ,while fig. (8) explain

behavior of all components after
filtered.
Comparing  each ~ component

separately for the period of five
years(2009-2013) , it can be found that
the changes in the behavior were very
slight between the above years.

This case was due to the nature of
the land area being agricultural land,
which is likely to be free of rocks and
minerals.
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Fig.(2) The behavior of the Inclination component | for five years
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Fig.(4) The behavior of the Horizontal component H
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Fig.(8) The behavior of Earth magnetic elements after used filter
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