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GRID VALUES FOR THE IGRF 1965.0

B.R. Leaton, Chairman, IAGA Commission II
and D.R. Barraclough
Institute of Geological Sciences

Hailsham, Sussex, U.K.

The International Geomagnetic Reference Field 1965.0
(IGRF 1965.0) was chosen in October 1968 by Working Group No. 4,
Analysis of the Geomagnetic Field, in Commission 2 of the Inter-
national Association of Geomagnetism and Aeronomy (IAGA). The
reference field was subsequently endorsed by the IAGA World Mag-
netic Survey Board and by the IAGA Executive Committee.

The IGRF is a series of solid spherical harmonics and
their derivatives in geocentric spherical coordinates describing

the geomagnetic potential V and the field components through
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where X, Y, and Z represent, respectively, the northward, eastward,
and downward components of the intensity in geocentric coordinates;
a, the radius (6371.2 km) of the reference sphere; r, the radial

distance from the center of the reference sphere; 6, the colatitude;

A, the east longitude; PE (cos 8), an associated Legendre function
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of degree n and order m; gi and-hﬁ, spherical harmonic coefficients,
of which there are 80, up to n=m=8, for the main field as well as
for the secular variations.

The epoch is 1965.0 and the reference field applies to the
period 1955.0 to 1972.0. For dates after the epoch 1972.0 recom-
mendations will be made at the 15th General Assembly of the Inter-
national Union of Geodesy and Geophysics (IUGG).

The IGRF coefficients were published in three journals
by IAGA Commission 2 Working Group No. 4 [1969] and in IAGA Bul-
letin No. 28 [1971] which also contains discussions of the evalua-
tions leading to the IGRF and a set of IGRF charts by B.R. Leaton.

Grid values of all seven elements and their annual secular
change for the epoch 1965.0 are given in Tables 1A to 7B in this
IAGA Bulletin. For all elements except total intensity T, values
are given for every 5° of latitude and longitude. For T, the grid
is 2° x 2°. Values are accurate to the last place given. A FORTRAN
program developed by Malin [1969] specifically for synthesizing from
the IGRF was used to compute X, Y, Z and T, whence D, H and I were
then derived. Values of annual secular change were deduced from the
differences between values similarly synthesized for the epochs
1965.5 and 1964.5.

The IGRF is defined such that the secular changes of X,

Y and Z are linear. The secular changes of the derived elements
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D, H, I and T are, therefore, not linear. For this reason, there

may be small differences between the tabulated values of D, H, I

and T and those calculated from the first terms of a Taylor expansion.
For this reason also, where mutual consistency is required, it is
necessary to compute values of D, H, (I or T) for epochs other than
1965.0 from interpolated values of X, Y (and Z).

It is recommended that, in general, second difference
interpolation is used for non-grid positions. It is suggested that
Gauss' forward formula be used for this purpose:

Let f-l’ fo’ fl be successive grid values, then f , the
value at a point intermediate between fo and fl’ one pth the distance
between f0 and f1 is given by fp = fo + p(f1 - fo) + Gd

where G = 0.5 p (p-1)

and d

I

fl - 2f0 + f

Interpolation should first be performed in latitude for

= I

the three appropriate grid longitudes. From these three values,
interpolation should then be performed in longitude. To permit
second difference interpolation for the highest latitudes additional
artificial values have been given at the top and bottom of all tables
except those for D and D where the method is unsuitable owing to
singularities at the geographical poles. Values of D for latitudes
above 85° should be derived from corresponding values of X and Y.

It may not be necessary to employ second difference inter-

.




polation in all cases. This is true particularly for T due to the

closer grid spacing. Fabiano and Peddie [1969] have shown that the

maximum error due to using only linear interpolation in the T tables
is about 20y. As a guide to where the second difference, d, is
unimportant, note that the maximum numerical value of G is 0.125,
cqrresponding to p = 0.5.

This Bulletin also contains a list of publications by

the International Association of Geomagnetism and Aeronomy.

Acknowledgments

The printing of this IAGA Bulletin was done by and through
the courtesy of the U.S. National Aeronautics and Space Administra-
tion, Goddard Space Flight Center, Greenbelt, Maryland.

References

Fabiano,E.B. and Peddie, N.W., Grid Values of Total Magnetic Inten-

sity IGRF-1965, Technical Report 38, Coast and Geodetic Survey,
Rockville, Md., 1969.
IAGA Commission 2, Working Group No. 4, The International Geomag-

netic Reference Field 1965.0, Geomagnetism and Aeronomy, U.S.S.R.,

72, 956 (English transl. 772), 1969; J. Geomagnet. Geoelec.,

Kyoto, 21, 569, 1969; J. Geophys. Res., 74, 4407, 1969.

IAGA Bulletin No. 28, The World Magnetic Survey 1957-1969, edited by

Alfred J. Zmuda, 1971.




Malin, S.R.C., Synthesis of International Geomagnetic Reference

Values, Geomagnetism Unit Report No. 2/69, Institute of Geo-

logical Sciences, Herstmonceux, U.K., 1969.




PUBLICATIONS
by the
INTERNATIONAL ASSOCIATION OF
GEOMAGNETISM AND AERONOMY
To be obtained from the IUGG Publication Office,

39 ter, rue Gay-Lussac, Paris (V)

TAGA

Bulletins
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Meeting, 1919

No. 2 General Report of the Rome Meeting, 1922

No. 3 Transactions of the Rome Meeting, 1922

No. 4 General Report of the Madrid Meeting, 1924

No. 5 Transactions of the Madrid Meeting, 1924

No. 6 Preliminary Reports on Subjects of Investigation,
1926

No. 7 Comptes Rendus de 1'Assemblee de Prague, 1927
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No. 10 Transactions of the Edinburgh Meeting, 1936

No, 11 Transactions of the Washington Meeting, 1939
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No, 12a Geomagnetic Indices, C and K, 1947

No. 12b Geomagnetic Indices, K and C, 1948

No. 12c Geomagnetic Indices, K and C, 1949

No. 12d Geomagnetic K-Indices, International Polar Year,
August 1932 to 1933

No. 12e Geomagnetic Indices, K and C, 1950

No. 12f Geomagnetic Indices, K and C, 1951

No. 1l2g Geomagnetic Indices, K and C, 1952

No. 12h Geomagnetic Indices, K and C, 1953

No. 12i Geomagnetic Indices, K and C, 1954

No. 12j Geomagnetic Indices, K and C, 1955

No. 12k Geomangetic Indices, K and C, 1956

No. 121 Geomggnetic Data, 1957, Indices K and C, Rapid
Variations

No. 12ml Geomagnetic Data, 1958, Indices K and C

No. 12m2 Geomagnetic Data, 1958, Rapid Variations

No. 12nl Geomagnetic Data, 1959, Indices K and C
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No. 12n2 Geomagnetic Data, 1959, Rapid Variations

No. 1201 Geomagnetic Data, 1960, Indices K and C

No. 1202 Geomagnetic Data, 1960, Rapid Variations

No. 12p1 Geomagnetic Data, 1961, Indices K and C

No. 12p2 Geomagnetic Data, 1961, Rapid Variations

No. 12ql1 Geomagnetic Data, 1962, Indices K and C

No. 12q2 Geomagnetic Data, 1962, Rapid Variations

No. 12rl1 Geomagnetic Data, 1963, Indices K and C

No. 12r2 Geomagnetic Data, 1963, Rapid Variations

No. 12s1 Geomagnetic Data, 1964, Indices K and C

No. 13 Transactions of the Oslo Meeting, 1948
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No. 17 List of Resolutions
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No. 19 Transactions of the Helsinki Meeting, 1960

: and the Berkeley Meeting, 1963
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No. 21A-B K Index Atlas

No. 22 Description of Instruments

No. 24 Program and Abstracts, St. Gall Meeting, 1967

No. 25 Transactions of the St. Gall Meeting, 1967

No. 26 Program and Abstracts, General Scientific
Assembly, Madrid, 1969

No. 27 Transactions of Madrid Meeting 1969

No. 28 The World Magnetic Survey, 1957-1969

No. 29 Grid Values for the IGRF 1965.0

CaractBre Magné%ique Numé}ique des Jours (from 1 January 1930
to 31 December 1939) and Caractere Magnetique Numerique des
Jours pendant 1'Ann€e Polaire 1932-1933 (in complete sets
only)

International Auroral Atlas, published for the IUGG, to be
obtained from University Press, Edinburgh, 1963




TAGA Symposium Mo.
IAGA Symposium No,
IAGA Symposium No,
IAGA Symposium No.
IAGA Symposium No.
IAGA Symposium No.
Storms, 1967

TAGA Symp051um No. 7, Upper Atmospheric Winds, Waves

and Ionospheric Drifts, 1967
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GRID-POINT VALUES OF SECULAR CHANGE IN GAMMAS PER YEAR
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IN GAMMAS PER YEAR

IGRF NORTH COMPONENT

TABLE 4 B

GRID-POINT VALUES OF SECULAR CHANGE
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IGRF VERTICAL COMPONENT
GRID-POINT VALUES OF SECULAR CHANGE IN GAMMAS PER YEAR (DOWNWARD POSITIVE)
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IGRF VERTICAL COMPONENT
GRID-POINT VALUES OF SECULAR CHANGE IN GAMMAS PER YEAR (DOWNWARD POSITIVE)
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IGRF VERTICAL COMPONENT

6 B
GRID-POINT VALUES OF SECULAR CHANGE IN GAMMAS PER YEAR (DOWNWARD POSITIVE)
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TIGRF VERTICAL COMPONENT
GRID-POINT VALUES OF SECULAR CHANGE IN GAMMAS PER YEAR (DOWNWARD POSITIVE)
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