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Summary

Using geomagnetic data submitted to the World Data Centre (WDC) for Geomagnetism in
Edinburgh (part of the ICSU World Data System) we have undertaken two campaigns to
identify potential data problems which may have an impact on the outcome of subsequent

scientific analyses.

The first campaign was motivated by studies of magnetic storms using extreme value
statistics. In these studies any large spikes in the minute mean values can significantly

alter the results.

The second campaign was motivated by secular variation studies and also the
requirement to produce high quality observatory datasets to complement the data from

recent (Jrsted and CHAMP) and forthcoming (Swarm) satellite missions.

In some cases, where the data are indisputably incorrect, the files available from the WDC
(www.wdc.bgs.ac.uk) have been updated and the corrections noted in the metadata. Al
original submitted datasets are retained offline, reflecting the WDC's role as a long-term
repository as well as a place where quality-controlled data are made available.
Reprocessed datasets from institutes operating the observatories should still be

submitted to the WDC.

Identification of large spikes in minute means

Identification of QC issues in hourly means

/any obvious errors of a typographical nature in the .wdc hourly mean files held %

Edinburgh have already been corrected (Dawson et al, 2009, Reay et al, 2013).

In preparation for the Swarm mission files of good quality observatory hourly means in
a particular format and updated once every 3 months are required. These data should

« contain minimal measurement noise

« beascomplete as possible (no data gaps intime)

« be corrected to absolute values over multi-year periods, i.e. drift-free
« be withoutdiscontinuities

« beingeocentric coordinate frame and time- and position-stamped

To meet these requirements misfits of spherical harmonic models can be inspected in
the temporal and spatial domains. Pre-processing removes all known signals, i.e. core,
crust and quiet-time ionosphere, and the modelling fits most of the remaining coherent
field on an hourly basis. The misfits mainly represent measurement artefacts on the O-
10 nT scale (Macmillan and Olsen, 2013).

The procedure was tested with 1998-2012 data from WDC Edinburgh, and quasi-
definitive data from INTERMAGNET and other sources. The plots show misfits after
data selection for geomagnetic B,, B, and B, components, ordered by geomagnetic
atitude (<64°). Straight lines close to zero reflect high quality data except at high

atitudes. The importance of good long-term observing and data-processing practice is
nighlighted. Cleaned-up data are available at

\ ftp://ftp.nmh.ac.uk/geomag/smac/AUX_OBS_ 2/ /
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The many organisations around the world running and supporting observatories are thanked for their efforts.
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