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Abstract This work performs several simulations to evaluate atmospheric and ionospheric changes caused by secular changes of geomagnetic fields (SCFG) and
anthropogenic changes in the entire atmosphere during past 35 years (1970s to 2010s), based on the Whole Atmosphere Community Climate Model-eXtended
(WACCM-X) v2.1. The results show the emission effect is the dominant factor to long-term changes of global mean neutral temperature and density, but SCGF has no
obvious contribution to them in the whole atmosphere. Although regional changes caused by the SCGF effect are shown in the atmosphere, they are insignificant and
inconvincible because atmospheric intra-annual variability is much larger and known physical mechanisms are unable to explain them. In the ionosphere, SCGF hardly
affect the global mean Ne neither at noon nor at midnight, and the emission effect enable lead to more significant changes of global mean Ne at noon (HmF2 descends
~7 km and NmF2 decreases ~ 0.33 X 10° cm3) than at midnight. Besides, SCGF enable shift the EIA structure northward in the American-African sector, and the changes
of anthropogenic emissions decrease the strength the EIA structure and alter the phase of annual/semiannual variations of NMF2.
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