
18/09/2018 Can core flows inferred from geomagnetic field models explain the Earth's dynamo? | Geophysical Journal International | Oxford Ac…

https://academic.oup.com/gji/article-abstract/204/2/868/593636?redirectedFrom=fulltext 1/6

Skip to Main Content

Article Navigation

Can core �ows inferred from geomagnetic �eld models
explain the Earth's dynamo?
N. Schae�er, E. Lora Silva, M.A. Pais

Geophysical Journal International, Volume 204, Issue 2, 1 February 2016, Pages 868–877,
https://doi.org/10.1093/gji/ggv488
Published:  11 December 2015  Article history 

Abstract

Cite Permissions Share 

We test the ability of large-scale velocity �elds inferred from geomagnetic secular

variation data to produce the global magnetic �eld of the Earth. Our kinematic dynamo

calculations use quasi-geostrophic (QG) �ows inverted from geomagnetic �eld models

which, as such, incorporate �ow structures that are Earth-like and may be important for

the geodynamo. Furthermore, the QG hypothesis allows straightforward prolongation of

the �ow from the core surface to the bulk. As expected from previous studies, we check

that a simple QG �ow is not able to sustain the magnetic �eld against ohmic decay.

Additional complexity is then introduced in the �ow, inspired by the action of the

Lorentz force. Indeed, on centennial timescales, the Lorentz force can balance the

Coriolis force and strict quasi-geostrophy may not be the best ansatz. When our

columnar �ow is modi�ed to account for the action of the Lorentz force, magnetic �eld is

generated for Elsasser numbers larger than 0.25 and magnetic Reynolds numbers larger

than 100. This suggests that our large-scale �ow captures the relevant features for the

generation of the Earth's magnetic �eld and that the invisible small-scale �ow may not

be directly involved in this process. Near the threshold, the resulting magnetic �eld is

dominated by an axial dipole, with some reversed �ux patches. Time dependence is also

considered, derived from principal component analysis applied to the inverted �ows. We

�nd that time periods from 120 to 50 yr do not a�ect the mean growth rate of the

kinematic dynamos. Finally, we note that the footprint of the inner core in the magnetic

  
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�eld generated deep in the bulk of the shell, although we did not include one in our

computations.
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