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Data Holdings of WDC for Geomagnetism, Kyoto

1. Collection of geomagnetic field data
o 1848 to Present (Primarily 1957 and after)
e ~400 geomagnetic observatories

e Microfilm (~9300 volumes), Microfiche (~10000 sheets),
Data book (~3400 volumes), Digital data (~20 TB)




Data Service of WDC for Geomagnetism, Kyoto

2. Distribution of geomagnetic field data
http://wdc.kugi.kyoto-u.ac.jp

e Online data plot

o Digital data download

e Realtime plot

o Digital images of magnetograms
o Earth’s magnetic field tutorial

o Magnetic field model

e ... and much more!

3. Calculation of geomagnetic indices
(AE, Dst, and ASY/SYM indices)

i WDG for Geomagnet\sm.

| € (< 35F | | | '& hittpe Swde. kugl kyoto—u.ac. joindex html
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TEL: +81-75-753-3929
FAX: +81-75-722-7884
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Home Page WOCtotGeomag Kyoto E'smagneicfield?  DataService  |.-Magnet Link

1. World Data Center for Geomagnetism, Kyoto
Data Analysis Center for Geomagnetism and Space Magnetism,
Research, Publication list, Staff, Access Guide and Map, WDC system and others

2. What is the Earth’s magnetic field?
Magnetic north, geomagnetic and magnetic poles, Geomagnetic elements,
Geomagnetic field observation and collection of the data {Geomagnetic cbservatories
on the Google Earth},
International Geomagnetic Reference Field and others

3. Geomagnetic Data Service
Indices, Geomagnetic Field Data at the Observatories, Models, Data Catalogue and
others

4 INTERMAGNET Kyoto GIN Home Page
QL monitor of INTERMAGNET data, about INTERMAGNET and others

3. Link to other sites
Kyoto University, WDC’'s, Geomagnetic Observatories, Societies and others

Gontact on this page: fvemori@kuei t0—ii FC.ff
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(1) AE Index



AE (Auroral Electrojet) Index

General Features
e Proposed by Davis and Sugiura [1966]
e Intends to measure the intensity of auroral electrojet flowing in the ionosphere
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AE Index

e Derived from geomagnetic field variations in the H component

e Uses data from 12 stations at auroral/sub-auroral latitude (61°-70° GMLAT)
e 1-min resolution
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AE Index

Derivation scheme

1.

Variations in the H component
are calculated for each station by

AH = Hobserved -

where IS a quiet-time value
(i.e., average over the
international 5 quietest days).
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AE Index

2. AH from the 12 stations are
superimposed.

3. AU is the upper envelope of the
superimposed data.
AL is the lower envelope.

4. AE can be calculated as follows.

AE = AU - AL
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Collection of Real-time Data for AE Index

e Realtime derivation started in 1996

e BRW, CMO
e US Geological Survey o Y\ )
o http with ~5 min delay | AN \ to=de- Baleme [PBG] \
Y 2 S rfS.'ami‘ulwq [SNK]
e YKC, FCC, PBQ(SNK) v
e Geological Survey of Canada
e E-mail with ~15 min delay

e NAQ
e Technical University of Denmark
e E-mail with ~5 min delay

e LRV

e University of Iceland
e sftp with ~1 hour delay

e ABK

e Geological Survey of Sweden
e E-mail with ~1 hour delay

e DIK, CCS, TIK, PBK

e Arctic and Antarctic Research Institute
e E-mail with ~5 min delay




AE Index of Yesterday
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AE Index in Archive

e Real-time value: 2014/12-present
e Derived from data of 10-11 stations
o Possibly includes artificial noises or baseline shift

e Provisional/Final value: 1978/01-2014/11
e Derived from data with noise removal by visual inspection
o Updated when additional data are supplied from stations
e For some periods, data from 12 stations are available.

/ & Real-time (Quicklook) # x {__| / s Provisional AE Index  x \_|
€« C A [ wdc.kugi.kyoto-u.ac.jp/ae_realtime/index.htm *® [% & Y = €« C A [ wdc.kugi.kyoto-u.ac.jp/ae_provisional/index.htm P [% & % =

Note! These data are only for non-commercial monitoring purpose.

The real-time Auroral Electrojet (AE) indices are only for monitoring, diagnostics and forcasting purposes.
Since the values are derived from unverified raw data, they may contain inacuracies. These data will be
replaced by provisional and final AE index at later dates. Users are advised to use final/provisional AE index
for analyses

We thank AE stations (Abisko [SGU, Sweden], Dixon Island, Cape Chelyuskin, Tixie Bay, Pebek [AARI,
Russia], Barrow, College [USGS, USA], Yellowknife, Fort Churchill, Sanikiluaq (Poste-de-la-Baleine) [GSC,
Canada], Narsarsuaq [DTU Space, Denmark], and Leirvogur [U. Iceland, Iceland]) as well as the RapidMAG
team (NICT, JHU/APL, UoA, AARI, IDG) for their cooperations and efforts to operate these stations and to
supply data with us for the real-time AE index. (Pebek is a new station at geographic latitude of 70.09°N and
longitude of 170.93°E, replacing the closed station Cape Wellen.)

Year Month
2014 : 12
2015:010203

Today (This page is automatically reloaded.)
Last Day

Link to Data Center Top Page | AE index Home Page | Provisional AE index Page

Contact on this page: Dr. Masahito Nosé (nose@kugi kyoto-u.ac jp)

Note! These data are only for non-commercial monitoring purpose.
Important! Please see Updated Information at first

We thank AE stations (Abisko [SGU, Sweden], Dixon Island, Cape Chelyuskin, Tixie Bay, Pebek [AARI
Russia], Barrow, Callege [USGS, USA], Yellowknife, Fort Churchill, Sanikiluaq (Poste-de-la-Baleine) [GSC
Canada], Narsarsuaq [DTU Space, Denmark], and Leirvogur [U. Iceland, Iceland]) as well as the
RapidMAG team (NiCT, JHU/APL, UoA, AARI, IDG) for their cooperations and efforts to operate these
stations and to supply data with us for the real-time AE index. (Pebek is a new station at geographic
latitude of 70 09°N and longitude of 170 93°E, replacing the closed station Cape Wellen )

Year Month
1996 : 01 02 03 04 05 06 07 08 09 10 11 12

1997 :01 0203 04 05 06 07 08 09 10 11 12

1998:010203040506070809101112
1999:01 0203 04 05 06 07 08 09 10 11 12

2000: 01 02 03 04 05 06 07 08 09 10 11 12 Provisional value

2001:01020304050607 0809101112 “ssssssssssssussssansnssnnnunnnnnnnnnnnn H

2002:0102030405060708091011 12

2003:01 0203040506 0708091011 12

2004 :010203 040506070809 1011 12

2005:010203040506070809101112

2006:01 02 03 04 0506070809 1011 12

2007 -010203040506807 08091011 12

http://wdc.kugi.kyoto-u.ac.jp/aedir/index.html
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(2) Dst Index
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Dst Index

General Features
e Proposed by Sugiura [1964].

e Intends to measure the magnitude of the current which produces the axially
symmetric disturbance field
(not only the ring current but also other currents)

Aprll 2006 Dst (Final} WDC for Geomagnetism, Kyoto

UWMWW
=100 -

=200 -
=300 -

=400 -

=500

13



1D DATA o N,

S

g
Dst Index e —

e Derived from geomagnetic field variations in the H component
e Uses data from 4 stations at low latitude (|GMLAT|<35°).
e 1-hour resolution
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Dst Index

Deviation scheme

1. Variations in the H component are
calculated for each station by

AH = Hobserved - Hsecular - HSq

where H___ ., IS secular variations
and Hg, Is Sq variations.
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Dst Index

2. AH from 4 stations are corrected
for latitude and averaged
longitudinally with the following
equation.
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1D DATA o N,

S

Collection of Real-time Data for Dst Index

e Realtime derivation started in 1996
([ ] KAK 180'22? 140.“0'
Kakioka Magnetic Observatory B 0y e 5
sftp with ~5 min delay of; -
e HON, SJG ~

US Geological Survey
http with ~5 min delay

e HER

Hermanus Magnetic Observatory
sftp with ~60 min delay

Dst NETWORK
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Dst Index in Recent Days

January 2015 Dst (Real-Time) WDC for Geomagnetism, Kyoto
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Dst Index Iin Archive

e Real-time value: 2014/01-present

e Derived from real-time data of 4 stations
e Possibly includes artificial noises or baseline shift
e Provisional value: 2012/01-2013/12

e Derived from data with noise removal by visual inspection
o Updated when final data is supplied from stations
e Final value: 1957/01-2011/12

e Derived after calculation of secular variations and Sq variations

- cEm
/ & Real-time (Quicklook) [ x Y__}
€« C A | [ wdc.kugi.kyoto-u.ac.jp/dst_realtime/index.htm 2@ mh =

Note! These data are only for non-commercial menitoring purpose.

The real-time Dst index is only for monitoring, diagnostics, and forecasting purposes. Since the values are
derived from unverified raw data, they may contain inaccuracies. The observatories as well as we have no
responsibility for inaccuate values caused by noises and baseline shifts. Hourly values given here will be
replaced by provisional and final values at later dates. Users are advised to use the provisional Dst index or
the final Dst index for scientific analysis.

Acknowledgments: We thank the geomagnetic observatories (Kakioka [JMA], Honolulu and San Juan
[USGS], Hermanus [RSA], Alibag [I1G]), NiCT, INTERMAGNET, and many others for their cooperation to
make the real-time (quicklook) Dst index available.

P B T
Year Month H g
2014010203 040506070809 101112 : Real-time
2015:010203 :

Present Month (Tis page s automaticaly reoaded) 3 Val u e

REs L AL L =

Link to Data Center Top Page | Dst index Home Page | P
Contact on this page: Dr. Masahito Nosé (nose@Kkuai kyoto-u ac.ip)

Dst index Page | Final Dst index Page

o
€ C f | [ wdc.kugi.kyoto-u.ac.jp/dst_provisional/index.htm! w &% -

Mote! These data are only for non-commercial monitoring purpose.

The p! Dst index is from tic field data which were visually screened for artificial
noises

Acknowledgments: We thank the geomagnetic observatories (Kakioka [JMA], Honolulu and San Juan
[USGS], Hermanus [RSA], Alibag [IIG]), NiCT, INTERMAGNET, and many others for their cooperation to
make the provisional Dst index available

Year Month
2012:01020304 0506 070809101112

2013:01020304 0506 0708091011 12
Link to Dst index Home Page | Real-time {Quicklook) Dst index Page | Final Dst index Page
Contact on this page: Dr. Masahito Nosé (nose@kugi kyoto-u ac jp)

= - -Em

/ & Finel Dst Index x Y

« C' # [ wdc.kugi.kyoto-u.ac.jp/dst_final/index.htr 72| B & %

Note! These data are only for non-commercial monitoring purpese.

Acknowledgments: We thank the geomagnetic observatories (Kakioka [JMA], Honolulu and San Juan
[USGS], Hermanus [RSA], INTERMAGNET, and many others for their cooperation to make the final Dst
index available

Year Month

1957:01020304 050607 0809101112
1958:01020304 050607 0809101112
1959:01020304 050607 0809101112
1960:01020304 050607 0809101112
1961:01020304 050607 0809101112
1962:010203040506070809101112
1963:010203040506070809101112
1964:010203040506070809101112
1965:0102030405060708091011 12
1966:01020304 050607 0809101112
1967:01020304 050607 0809101112
1968:01020304 050607 0809101112
1969:01020304 050607 0809101112
1970:010203040506070809101112
1971:01020304 050607 0809101112

http://wdc.kugi.kyoto-u.ac.jp/dstdir/index.html 19




(3) AE and Dst indices
for the period
from June 2014 to March 2015
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Periodicity of substorms
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Fluctuations in AE index during storm recovery
(2014/09/13, Selected event B)
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Magnetic field variations at
AE stations (2014/09/13)

e Pc5 pulsations?

e May contribute to generation
of radiation belt electrons via
drift-bounce resonance.

H component of AE stations (Provisional Denoised) 2014/09/13
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Fluctuations in AE index during storm recovery
(2014/11/05, Selected event D)
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H component of AE stations (Provisional Denoised) 2014/11/05

Magnetic field variations at ABK
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Summary

AE index

e Real-time data are transferred continuously.

e Real-time value: 2014/12-present
Derived from 9-11 stations. Possibly includes noises or baseline shift.
Updated every 20 min.

e Provisional/Final value: 1978/01-2014/11
Derived from 9-12 stations. Derivation is about 2-3 months behind.

Dst index

e Real-time data are transferred continuously.

e Real-time value: 2014/01-present
Possibly includes noises or baseline shift.
Updated every 30 min.

e Provisional value: 2013/01-2014/12

e Final value: January 1957/01-2012/12
Updated when final data is supplied from stations.
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Summary

AE and Dst indices for the period from June 2014 to March 2015
e The largest magnetic storm occurred on January 7, 2015 with Dst_;,,=-99 nT.
e Periodicity of substorms were found in the AE index.

e During the recovery phase of magnetic storms, magnetic field at auroral
latitude sometimes shows strong variations in Pc5 frequency range.
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