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GEOMAGNETIC VIRTUAL OBSERVATORIES (GVOs)  NANOMAGSAT: IMPROVING LOCAL TIME COVERAGE

s Magnetic measurements from Low Earth Orbit (LEO) satellites m Using the proposed NanoMagSat mission low-inclination (60°)

can be accumulated into a single point in time and space called satellites to augment the Swarm polar orbits will improve local
a GVO. time coverage (Fig 3.)
s We collect all the satellite data passing through a 700 km radius _ D.ependln.g on Swarm'’s orbital configuration, our results ShOW
cylinder above a fixed point for a month (or longer) and reduce high-quality full LT GVO can be created on a 3-weekly basis,
it to a single GVO value substantially increasing the current time resolution of 17 weeks
m |heaimistomimic the mannerin which ground observatories (a) -
measure the Earth’s magnetic field I I !
m GVOs placed over the same location as a ground observatory L. —3 .

generally reproduce the same time-series (Fig. 1)

m Swarm GVOs are available on the Swarm PDGS and viresclient: : . L |
https://swarm-diss.eo.esa.int/#swarm%2FLevel2longterm%2FVOB (b)  eromeoscorw o S e 7
a GVOs provide an exciting new tool for studying rapid ! l??i?g l

variations of the Earth’s core across the globe (Fig. 2)
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ANt Emi M S IR A A 5 A S e REMOVING EXTERNAL FIELD NOISE USING PCA
30 WIS I e g rorgmenpmdorn, M N S M e A A B I N W P o , ,
P ANttt 0" m Principal Component Analysis (PCA) allows a vector signal to be
VPR VAPV VP VR VR VY U VS W WO W S e e e described in terms of maximum and minimum variance along a
B el T B B A particular orientation
oo [ e b e a We use it to determine which geophysical signals are
_9?18;013.6-32;.5 10 S0 60 30 _T 0 60 9 10 150 180 predominant in multiple GVO data series
onaeee a Figure 4 shows the correlation of the ring current (Dst) with the
Current Drawbacks: first principal component (PC) from four magnetic missions
m Polar orbiting LEO satellites tend to drift slowly in local time (LT) Figure 4 gm;“;d
m Toavoid aliasing and local-time biases in magnetic fields, GVOs , 20%dDstat WYL
need 24-hour local time coverage 7 500 - ' A AWV 499 E
m At present it takes 4.2 months for Swarm to precess through all E 0\/‘ W \ N
local times )
s We can use Principal Component Analysis (PCA) to remove 500 -
external field noise in the GVOs and to improve internal field N I A A A A I
(core) resolution for periods less than the LT precession 2002 2004 2006 2008 2010 2012 2014 2016 2018

Date

s Monthly mean GVOs are more prone to external field noise
interfering with the sub-annual core field signal

Conclusions
Proposed Improvements: m Using Swarm and NanoMagSat data together will radically improve the
= Canwe augment and/or improve local time coverage and local time coverage to allow imaging of more rapid core tield signals.
hence betterimage the core field over shorter periods? External field noise is dominated by the ring current. PCA can be used to
: : : identify and remove external field noise to substantially improve the core
m Can we better remove external fields using geophysical field signal
insights?
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