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Modelling remanent signal

Motivation
* For how long time series of satellite magnetic data

the induced lithospheric field can be considered
constant (not varying in time)?

* How about exploting CHAMP data (from 2000)
with Swarm data (ongoing)?
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: Dependency of the time variation (vector) 2000-2017 along the satellite orbit on
: the height. Numbers in right show peak-to-peak values.
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Approach
1. Consider a vertically-integrated approximation in

which the lithospheric magnetization/susceptibility
components are squeezed to thin shells

Dlitho (1) = 41 / {Béore.@} VISdS +$ / 11010 {ﬁ@} ds

: satellite altitude)

: * Time variations depend on the remanent model used
: and the target area - largest in the South America and
: over the Atlantic ocean

: * Over 17 years the lithospheric time variation is small

T time variation 2000-2017 over Effect of choice of the core fieldin with peak-to-peak values up to 1 nT (height-dependent)
~ ~~ —_ ~~ ~ : _ the VIS inversion on the time variation : :
induced  vertically integrated  remanent : degrees 21-110 ' ' : * However, 1 nT is at the level of magnetometry
susceptibility .

: accuracy of instrumnets on Swarm spacecraft

: * Determination of VIS slightly depends on the choice of
: the core field - effect contributes up to 5-10%

: * Signal of degrees 16-20 of the time variation is much

: larger compared to the previous effect

2. Model remanent signal and subtract it from the
lithospheric data (CHAOS-6 here)

3. Determine VIS (inverse problem)

4. Vary the core field with VIS => lithospheric time
variation

time variation 2000-2017 over time variation 2000-2017 over
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