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®* The World Data Centre (WDC) for |
Geomagnetism in the UK was u

established in 1966 at Herstmonceux In
Sussex and moved to Edinburgh in 1977.

® |tis operated by British Geological
Survey (BGS) a research institute funded {

Natural Environment
Research Council

British Geological
Survey

by the UK government (see right).

®* There are 7 staff directly involved in its .
operation as part of a wider
Geomagnetism Team.

e Staff and the WDC have links to
professional geomagnetic bodies IAGA -
and INTERMAGNET (including office
bearer positions).

World Data Centre
for Geomagnetism,
Edinburgh
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Staff Expertise

®* Our WDC operations are part of a wider
geomagnetism feam. The BGS Geomagnetism Team in 2009

* \We also have experience in:

®* Producing data — we run geomagnetic
observatories

® Using the data — through scientific research

® So we have good all-round knowledge of
geomagnetic data; how it is produced, how it is
stored and how it is used scientifically.
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Applications of our WDC Data__

WDC Geomagnetism data
can be used to help to
provide scientific insight into:

The Deep Earth Interior
 long-term change - years to
centuries - in the dynamo that A Er
sustains our magnetic field | VS

Space weather
 short-term changes - seconds
to days - in near Earth space
and on the ground

Space climate
* long-term change - decades
to centuries - in solar activity
and consequences for Earth's
environment
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Current Holdings

® Qur largest data holdings
are of geomagnetic
observatory data.

* We hold annual, hourly,

minute means for ~280
observatories worldwide.

®* The data catalogue of
mlnute & hourly means
was pre VIUUny held at
WDC Copenhagen and
transferred to us in 2007.

200

100

Number of Dazasets

50
Top: Location of current & past observatories where
we hold either annual, hourly or minute data.

Bottom: The number of data holdings by sample rate
and year.
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Current Holdings &

We also hold the following types
of data:
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Global & local magnetic
model information

Land, marine,

hhhhhh

Norweglan
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aeromagnetic and repeat

stations survey

Solar & geomagnetic
indices

Analogue magnetograms

Historical yearbooks,
memoirs, logs etc.

Ship-borne data
Observatory metadata
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We email an

individually-

tailored ‘call for

data’ to each

data-producing
Institute annually

We also collect

data from
websites,

INTERMAGNET
and other WDC:s.
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Above: The amount of new data ingested at the WDC each month since 2007.




Quality Control
within our WDC

* We conduct quality assurance
on all submitted data.

* We work with institutes &
WDCs to improve or correct
data.

* We recently conducted a
programme to correct
typographical errors in WDC.

* \We are currently examining
differences in data between
Edinburgh & Kyoto WDCs.

* We are introducing quality
iInformation to observatory
metadata.

© NERC All rights reserved

HRB X (nT) ¥ (nT) 7 (nT)
8 % = e —
= 5%
2 S Y
2 £
o o °
BEFORE _
2 -
4 ' -
— ;
1980 198
HRB X (nT) ¥ (nT) Z(nT)
%
% 5 J
2 % -
iq o€ g |
7 ° g @ o )
AFTER L. oS s
82 0 %an %,ng§ 2. L
g g§§ g0 g - ' g s
=} a 2
B N
g : sl & £ #
T T T T T T *® T T T T T T T T T T T T
1980 1955 1990 1995 2000 2005 1930 1985 1990 1995 2000 2005 1980 1989

Data Viewer: Minute Mean Data
107500 Wsmm—m 10220.4nT -| T
5000 i S [ [ ‘ ”

T

1’ ’ II [

575.0 |y, range 1218nT, mid-paint-8326nT

800.0 {4y e Sid
A RARN e

625.0 b A

| i
. ol [ N el
Wy \ J-"\fLJ’“ \‘"..-w,UJJ. ,.u.»‘u—i—«wwwx/“‘"_.fn\.,ﬁ"n M{‘\Lﬁﬂlh
3

e W

i e }!‘!Y u} w '~|'y T

N

:00 08:00 0800 10:00 12:00 14:00 16:00 18:00 20:00
Time in hours (UTC) from 31-Jan-2001 {day number 031) to 02-Feb-2001 (day number 033)

Example QC plots of hourly (top) and
minute (bottom) data

1st ICSU World Data System Conference — 4t September 2011



Quality Control — Comparison with
other geomagnetic data centres

®* There are 286 observatories
with hourly mean data held
at both WDCs in Edinburgh
and Kyoto.

®* This spans 7,409
observatory-years of data.

* Almost 80% of these are in
total agreement.
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* For a small number of
Observatories the Ievel Of Above: The total number of disagreements in an
disag reement iS hlgh annual dataset compared to the mean disagreement.
; From “A comparison of data holdings at World Data
° We WI” try to correct these Centres for Geomagnetism in Edinburgh and Kyoto” :
first. E Dawson, S Macmillan, T Humphries, C Beggan e
IUGG 2011 poster =P
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Metadata in Geomagnetism

Metadata Standards

With WDCs Boulder and Kyoto we have examined establishing a
metadata standard for geomagnetic data. We have encountered
many issues with this.

It is difficult to apply a standard to time-series data. Common
metadata standards (e.g. ISO-19115 , FGDC) are based on spatial
data which do not change with time. With geomagnetic data the
metadata changes with time; most commonly as a result of a
change in instrumentation or data processing and therefore data
quality.

Metadata standards are also complex. Records are long and the
language of metadata may not be readily understandable. It is
challenging to encourage observatories to adopt and populate
standard metadata records.
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Metadata in Geomagnetism

Metadata in our WDC

®* We have focused on the acquisition of metadata in whatever
form it takes.

* We now request metadata from operators during the annual
‘call-for-data’.

®* We have increased the scope of the metadata held (see next)
encouraging links to other sources of metadata such as
yearbooks and websites. Yearbooks remain the most complete
metadata records available.

®* We have a new free-form ‘Notes’ field to record any known QC
Issues. This will help users working with these data, inform
observatory operators and give the WDC a place to note any
modifications they make.

© NERC All rights reserved 1st ICSU World Data System Conference — 4" September 2011



Wah |mages Yideos Maps News Shopping Mail muoe v & New

el | Gignin
Goc »3]@ MADS it siwwm.wic 555,50 ukicbsiiafwd sdinoush kmz Semch Vg o assc st
L B View in Google Eath 5 Pont (] Sand | Link
O T T T
¢ J socsii 87 v A o3 i
m) of o Belsk (BEL) F 5 TOE
[ e ,, S
— N % wmon m e
“ || Information for Belsk {BEL) Geomagnetic Ob... | + | [ S Hame Bebsk
Opened 1960-01-01 -l
. " L Closed
- - ) GJ' || hkpe s wdc, bgs, ac,ukfobsinfofbel html 7 -|c¢ ‘l Laiitudo 51807
- | o = .
W g getlevs Aitude 00
B 8 ﬁ ; Country Potand atoetn,
g ST Wabsite ity fevnw i e plsn/obesnatorisjcag_besk =

Cariral Geophysical Obtervalory ol Behik

855) World Data Centre for Geomagnetism (I.. - | =

Observatory Details Contact De{
IAGACTIR S p RS ROl St il £ Name  |JanReda | R
Name IBelsk i Central Geophysical O - :
Opened 11960-01-01 i3 i Address | 05-622 Belsk Google Maps
e o —— Ko Y R R S A R [ EORAN = Can view the
' — — Latitude  51837°N IV .E‘.‘_“_a’l__.i_.lfe—d_a_@%@p:l___________ .
Website Links Longitnde  20792F |- Gl S IE 00000 — | | locationofall
\ Altitude | 180.0m S T observatories in
\Country idﬁq———_ Y = | Central Geophysical Observatory the WDC and
Website gl g il A e Addvess | 03-622 Belsk
fzog belsk POLAND their metadata.
mTER:MAGNET 1993 - present E-mail nemar@igf edu.pl
, Msmber Fax 48 48 6610840
PUBLS, ST, RIS, RO, ACRD 5. &4 40P, 3900 TR
Resles of Geomagetc Gbservarions Yearbooks L Insttumentation
2008 it nmb. ac ukfwdefvearbooks a1l In InStrumentatlon
ipoland 2008 pdf Insttwment Type 1E ) Use d
From | Records
2007 ftp it nmb. ac ukfwdefyearbooks 0
i fpoland 2007 pdf PIIP-2 proton precession
frp it b, ac ulkiwdoivearbooks magnetometer (Instiute of Scalar .
*006 fpoland 2006 pdf Geophysics PAS) InCI Ud | ng date
P S ebropgre A fields to capture
variometers (Instiate of X7 h . .
Geophysics PAS -
User NOtes D;?ﬂl;z:: ma\gr?etometer (type S t :Stl rzcet \c/)? rayr:ng
Free-form area to note ELSEC 810) P ,
) known issues with a observatory’s
Electronic Yearbooks metadata
data set. ’

© NERC All rights reserved 1st ICSU World Data System Conference — 4" September 2011



B°® In 2008 we began a
programme of work to capture

I’Ica_l_ t digital images of all historical

_

HISIO
. @ | | UK magnetograms

B ~|* There are of 287,934

- 8 magnetograms in total

(126,170 are fully complete

and available, 125,764

magnetograms 'in processing'

and 36,000 await scanning).

®* The system (left), designed

| and developed by BGS

Includes a 21 megapixel

resolution camera. It uses a

flat plane macro lens to

minimise distortion and a

fixed focal length.

mber 2011




Preserving
Historical Data

* We also have >500 ‘yearbooks’
and related old scientific papers

®* QObservatory yearbooks contain

* Metadata for interpreting
magnetograms

® Other results, e.qg. lists of storms,
not reproduced elsewhere

® 2-hourly and ‘extraordinary’
absolute measurements

* Magnetograms and yearbooks
are stored in a climate HH
controlled environment. :

&) “‘ : . : s fl I'
. ri . : » 1 \ "
4 A A\
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British
Geological Survey
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Historical UK magnetic cbservatory magnetograms and yearbooks

The BGS holds a unigue collection of sbout 250 000

piee historical magnetograms on photographic paper —
* Online data original recordings of the variations in the strength and
' Online data index direction of the Earth’s magnetic fiekd.
» Baseline Scotland: The magnetogram collection — one of the longest
groundwater chemistry data running geomagnetic series in the workd — provides a
= Borehok i i record of more than 160 years of UK
= Borchole scans meaasurameants.
» Discovery metadata .
[ — Search the collection
* GeoScenic photo 2rchive 5o what's the attraction of magnetograms?
® Feology ) The collection i 3 valusble, partly untapped, dats
# Lexicon of rack units resource for studying geomagnetic storms, space
« Magnetograms weather and the evolution of the Earth's magnetic: fiekd.
# PalascSawrus s
» Fock classification The magnetograms provide insight into:
s Rock collections ® The Earth’s outer core — long-term change
« Taxonomy Criine [years to cgnn_lrip_r.} in the dynamo that sustains
« Vocabular our magnatic fizkd
» Water watch ® Space weather — short-term changes (seconds
— e to days) in near Earth spsce and on the ground

® Space climate — long-term change {decades to
centuries) in selar activity and consequences
for Earth’s environment

All the sbove have an impact on human activities; for
example, bad space weather affects technologies. that
we increasingly rety on, such as electrical power and
GFS networks.

Measurements from eight cbservatories

The messurements were made at eight, long-running
observatories.

Abinger, London

Eckdsh Ik

Crumfries and W

Falmouth, Cormwall
Greenwich, London
Hartland, Deven

Hew, London

Lerwick, Shetiand
Stonyhwrst, Lancashire

Seanning the archive
In Janusns 2005 the BGS began a oroisct to canturs

Ionospnere MoV SO0U In e norhem
memisphere resuling In e Aurora Borealls., or
Noriem Lights” (plctured above) appearing in
e Rt Skies 35 Tar 50U 35 Southem UK or
E4en SOunem Europe
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How tOo access
to the digital
archive

/2 djatoka Yiewer, based on IIPMooYiewer 1.1 - Microsoft Internet Explorer provided by The British Geological Survey

Share this page

Bl= 3]

* Search the
magnetograms collection
® Geomagnetism

B | mre b memnitrin nf

@@ hd Iﬂ httpejikwntsiaval 8480/ adore-diatokafviewer hkml?url=infa:mags/MAGH

File Edit ‘Yiew Favorites Tools  Help ﬁ@nvert ~ [P select

UF 40 8 diatoks Yiewer, bassd on IFMacViewer 1,1

http://www.bgs.ac.uk/data/Magnetograms/home.html
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WDS application submitted.

Better data access & interface — Web Services
(See Ewan Dawson’s poster).

e Community tools — e.g. data format conversion
web service.

® Better data quality — working with partner WDCs
and institutes.

* Improving metadata records.

®* More historical analogue data and yearbooks
available electronically.

®* One-second data - increasing demands on storage
and distribution.
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More Information?

Please speak to:

Sarah Reay Ewan Dawson

at the conference.
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