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Abstract The contribution to the main geomagnetic field from high  degree harmonics of IGRF modelsis usually
neglected, sincethe high  degree Gauss coefficientsin IGRF models are much lessthan low  degree ones. However, the
high  degree harmonics have significant contribution to secular variations of the magnetic field. The effects of the unusual
behaviorsin high  degree Gauss coefficients of IGRF 1945~ 1955 on the secular variation are studied by using the eighth
generation of IGRF. By comparing the original and the revised IGRF models, theerrorsinthehigh degree coefficients are
estimated and corrected. Since the magnitudes of high degree termsincrease rapidly with increasing depth, these errors
will distort greatly the magnetic field configuration and magnetic energy distribution in the deep interior. The important
effects are also detected in the calculation of the liquid flow pattern at the outer core surface and in the geomagnetic
estimation of the core radius.
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