(*» This is an example of a world magnetic map using
coefficients from NOAA. The particular coefficients used here
are from an older list of coefficients. Updates can be found at
http://www.ngdc.noaa.gov/geomag/WMM/data/WMM2010/WMM2010_Report.pdf or
https://www.ngdc.noaa.gov/geomag/WMM/data/WMM2010/WMM2010_Report.pdf The
representation in the map shown belown is for the Total Field and all the
expressions for other representations (i.e., declination, etc) are given . x)

(n-m)t

legendrep[n_, m_, x_] := Which[m =0,1,m>0, V2 ] * = LegendreP[n, m, X]

(N+m)!

v=aSum[

ayn+l
(—) (BCos[mAe] + E\Sin[m)te]) legendrep[n, m, Cos[¢]], {n, 1, 10}, {m, O, n}];
r n

1
north = —DJ[v, ¢];
r

-1
east = — D[V, Ac];
r Sin[¢]

down =DJ[v, r];

horizontal = \/north2 +east? ;

total = \/ (north2 +east? + downz) :
graddown = D[total, r];

180
declination = P_ ArcTan[north, east];
i
) ) ) 180 )
inclination = — ArcTan[horizontal, down] ;

Pi
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tfcon = ContourPlot[total, {longitude, -180 %60, 180 %= 60},
{latitude, -85 %60, 85 %60}, Contours -» 25, PlotPoints -» 50, ContourShading - None]
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<< WorldPlot™

world = Graphics[WorldPlot[World]]
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Show[world, tfcon] (» Total Field Countour Plot on World Maps)

horizontalcon = ContourPlot[horizontal, {longitude, -180 %60, 180 % 60},
{latitude, -85 %60, 85 %60}, Contours -» 25, PlotPoints -» 50, ContourShading - None]
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Show[world, horizontalcon]
(* Horizontal Component of Total Field Countour Plot on World Mapx)

declinationcon = ContourPlot[declination, {longitude, -180 %60, 180 % 60},
{latitude, -85 %60, 85 %60}, Contours -» 25, PlotPoints -» 50, ContourShading - None]
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Show[world, declinationcon] (» Declination Countour Plot on World Mapx)

|=———"

L =

inclinationcon = ContourPlot[inclination, {longitude, -180 % 60, 180 » 60},
{latitude, -85 %60, 85 %60}, Contours -» 25, PlotPoints -» 50, ContourShading - None]

4000+ =

2000 =

—2000 =

—4000 - =

-10000 -5000 0 5000 10000



IGRF World reworked Dec 10 2014.nb | 7

Show[world, inclinationcon] (* Inclination Countour Plot on World Mapx)

northcon = ContourPlot[north, {longitude, -180 %60, 180 %= 60},
{latitude, -85 %60, 85 %60}, Contours -» 25, PlotPoints -» 50, ContourShading - None]
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Show[world, northcon] (* North Component Countour Plot on World Mapx)

eastcon = ContourPlot[east, {longitude, -180 %60, 180 % 60},
{latitude, -85 %60, 85 %60}, Contours -» 25, PlotPoints -» 50, ContourShading - None]
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downcon = ContourPlot[down, {longitude, -180 %60, 180 %= 60},
{latitude, -85 %60, 85 %60}, Contours -» 25, PlotPoints -» 50, ContourShading - None]
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Show[world, downcon] (* Down Component Countour Plot on World Mapx)
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graddowncon = ContourPlot[graddown, {longitude, -180 % 60, 180 x 60},

{latitude, -85 %60, 85 %60}, Contours -» 25, PlotPoints -» 50, ContourShading - None]
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Show[world, graddowncon]

(* Gradient Downward Component of Total Field Countour Plot on World Mapx)




