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Overview

A What is secular variation?

A How have we modelled it?

A How has SV varied recently?
A How well are we capturing SV?
A Is recent SV different to past?
A How will it evolve?

A SV and the future of Swarm
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Secular Variation?

A Continuously varying internal field
A caused by flow and diffusion of

dX/dt [nT/yr]
o

geodynamo in outer core 20
A Observed timescales longer than 60/ % "
several months BN

A Contributes a significant amount to gzo

observed global magnetic signal power

A Better resolved as data and models
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Core (n=18 15) 1,900,000,000 nT?2 oL
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Crust (n=160 133) 3,410 nT? BCMT [Chulliat & Tulali, 2007]

® Brown et al [2013], Wardinski & Holme [2011]

SV (n=106 15) 7,800 (nTyr1)2 Olsen et al [2014], Macmillan & Olsen [2013]
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BGS MEME

Mo d e | of t he HEe=aviranments Magnet

A Spherical harmonic model of internal and external sources
A 1m drsted, 4M CHAMP, 4M Swarm satellite data

A 1m hourly mean ground observatory data

A Vector and scalar measurements

A CHAMP and Swarm along-track gradients

A Swarm across-track gradients
INTERMAGNET observatories, 2016
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RecentSVit he
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® BCMT [Chulliat & Tulali, 2007]
® Brown et al [2013], Wardinski & Holme [2011]
Olsen et al [2014], Macmillan & Olsen [2013]




Recent SV

SV SA
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Recent SV

SV SA

Na=13 Npa=13
A sv largely consistent at CMB over last 18 years

A High SV over Siberia
A SA more variable, strong along 90°E meridian
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