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Dst (Disturbance Storm Time) Index

Dst is derived from the average of H (horthward) component disturbances
of the geomagnetic field measured hourly at four low-latitude magnetic
observatories and is expressed in nanoteslas. AagRetEaTen

Dst is a geomaghetic index which monitors the
world-wide magnetic storm level and has long been
used as an indirect measure of the ring current.

MagneticEast

F
TABLE 1 - Coordmates of the Observatories 7 |
........................... Geographic . . Geomagnetic

Observatory Longitude (E) Latitude Dipole latitude
Hermanus 19.22° -34.40° -33.3°
Kakioka 140.18° 36.23° 26.0°
Honolulu to April 1960 201.90° 21.30° 21.0°
after April 1960 201.98° 21.32° 21.1°
San Juan to January 1965 293 88° 18.38° 29 9°
after January 1965 203 §85° 18.01° 29 9°

http://wdc.kugi.kyoto-u.ac.jp/dstdir/dst2/onDstindex.html

https://wiki.oulu.fi/display/SpaceWiki/Magnetic+activity+indices
http://pluto.space.swri.edu/image/glossary/dst.html http://roma2.rm.ingv.it/en/themes/23/geomagnetic_indices/27/dst_index



Dst (Disturbance Storm Time) Index
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Dst (Disturbance Storm Time) Index

Super storms Dst < -200 nT
Intense storms -200 nT < Dst < -100 nT
Moderate storms -100 nT < Dst < -50 nT
Weak storms -0 nT < Dst < -30 nT

T(Sudden Storm Commencement)
SS /) itial phase

/ Recover phase

Dst

200 PRIZEFER R AR ¥ M At reEdsrEHR
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V=) S A ) ST
-400

Time

http://roma2.rm.ingv.it/en/themes/23/geomagnetic_indices/27/dst_index



% # (magnetic storm)
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AE (Auroral Electrojet) Tndex

The AE indices (AU, AL, AO, and AE) are derived from geomagnetic variations
in the horizontal component during one-minute interval observed at selected
observatories along the auroral zone in the northern hemisphere.

Magnetic North

TABLE 1 - List of AE(12) Stations.

MagneticEast

IAGA | Geographic Coord. | Geomagnetic Coord.
Observatory Code | Lat.(°N) | Long.(°E) | Lat.(°N) | Long.(°E)
Abisko ABK | 6836 18.82 66.04 115.08 F
Dixon Island DIK 73.55 80.57 63.02 16157
Cape Chelyuskin CCS 77.72 104.28 66.26 176.46
Tixie Bay TIK 7158 129.00 60.44 19141 | £
Cape Wellen CWE 66.17 190.17 61.79 237.10
Barrow BRW 71.30 203.25 68.54 241.15
College CMO 64.87 212.17 64.63 256.52
Yellowknife YKC 62.40 245.60 69.00 292.80
Fort Churchill FCC 58.80 265.90 68.70 322.77
Poste-de-la-Baleine | PBQ 55.27 282.22 66.58 347.36
nNarsdarsud
(Narssarss‘*uaq) NAQ 61.20 314.16 71.21 36.79
Leirvogur LRV 64.18 338.30 70.22 71.04

http://wdc.kugi.kyoto-u.ac.jp/aedir/ae2/AEObs.html



AE (Auroral Electrojet) Index

http://roma2.rm.ingv.it/en/themes/23/geomagnetic_indices/26/auroral_electroject_indices



AE Index

(Auroral Electrojet)

Auroral oval

AU (Auroral Upper) is the uppermost
envelope of the superposed H-component
perturbations at auroral latitudes

AL (Auroral Lower) is the lowest
envelope of the superposed H-component
perturbations at auroral latitudes

AO= (AU + AL )/2; AE= AU - AL

Night

AU is a measure of the eastward auroral electrojet (EEJ).
AL is a measure of the westward auroral electroject (WEJ).
>AQ is a measure of the valent zonal current.

—>AE is the in’regr'a’red effec’r of different current systems and not
necessarily quantify specific physical processes occurring in the
magnetosphere-ionosphere coupling system.

http://roma2.rm.ingv.it/en/themes/23/geomagnetic_indices/26/auroral_electroject_indices




AE (Auroral Electrojet) Index
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AE (Auroral Electrojet) Index
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AE (Auroral Electrojet) Index
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7 8| # (magnetic subs’rorm)
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% %] 7 (magnetic substorm)
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Background Region-l current sysiermn

Substorm Region-l
current system

Westward
electrojet A

Eastward
electrojet '

http://www.ss.ncu.edu.tw/~lyu/lecture_files/
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Kp Index

The Kp index is estimated from the average of the disturbance levels in the
most disturbed horizontal magnetic field component (H or D) at 13 selected
mid-latitude stations during three-hour period.

Qo, 0+, 1-, 10, 1+, 2-, 20, 2+, ..., 80, 8+, 9-, 90

Estimated Plﬂﬂ&t&l“f E index (3 hour data) Hegin: 2012 Mar 08 OO0 UTS

I |
http://www.swpc.noaa.gov/ftpdir/plots/kp/20120310_kp.gif
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http://www.thecamino.com.ar/KPindex.htm
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Tniversal Time

Updated 2012 Mar 11 02:55:05 UTC NOAA/SWEC Boulder, CO USA

http://wwwuser.gwdg.de/~rhennin/kp.html
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Code

LER
MEA
SIT
ESK
LOV
UPS
AGN
oTT
RSV
BFE
ABN
HAD
WNG
WIT
NGK
CLH
FRD
TOO

CNR

i NWw

AML
EYR

Kp Index

Observatory
Name Location
Lerwick Scotland
Meanook Canada
Sitka Alaska (US)
Eskdalemuir Scotland
Lovo Sweden
Uppsala Sweden
Agincourt Canada
Ottawa Canada
Rude Skov Denmark
Brorfelde Denmark
Abinger England
Hartland England
Wingst Germany
Witteveen Netherland
Niemegk Germany
Cheltenham USA
Fredericksburg USA
Toolangi Australia
Canberra Australia
Amberley New Zealand

Eyrewell

New Zealand

Active

1932-actual
1932-actual
1932-actual
1932-actual
1954-2004
2004-actual
1932-1969
1969-actual
1932-1984
1984-actual
1932-1957
1957-actual
1938-actual
1932-1988
1988-actual
1932-1957
1957-actual
1972-1981

1021_Aar+: |n!

147701 UL T UL

1932-1978
1978-actual

Geographic
Lat. Long.
60°08" 35849
5437 246°40'
57°03' 224°40'
55°19' 356°48'
59°21° 17°50'
59°54' 17°21°
43°47" 28044
4524"' 28427
55°51° 12°27'
55°37° 11°40°
5111 359°37'
50'58"  355°31"
53°45° 9°04'
52°49" 6°40'
52°04' 12°41°
38°'42' 28312
38°12" 282°38'
-37°32" 14528’
-35°18'  149°00'
-43°09' 17243’
-43°25' 17221

http://www-app3.gfz-potsdam.de/kp_index/kp_sites.html

Geomagnetic

Lat.*

62.0°
61.7°
60.4°
57.9°
57.9°
58.5°
54.1°
55.8°
55.5°
55.4°
53.4°
54.0°
54.1°
53.7
51.9°
49.1
48.6°
-45.6°

472 Q°

T,/

-46.9
-47.2°

Long.*
89.2°
305.7°
279.8°
83.9°
106.5°
106 .4°
350.5°
355.0°
99.4°
98.6°
84.5
80.2°
95.1"
92.3°
97.7
353.8°
353.1°
223.0r

226 Q°

[SX AV e}

254.1
253.8°

K=9 (nT)

1000
1500
1000
750
600
600
600
750
600
600
500
500
500
500
500
500
500
500

AR

LESAYS

500
50



DAYS IN SOLAR ROTATION INTERVAL
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Upper edge, rare
(500-800 km)

- Space Shuttle

(300 km)

Upper edge, typical
(250 km)

Lower edge
(B0-100 km)

Ozone layer
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Auroral Zone Auroral Oval

Auroral Zone is a circular region
around the magnetic north and
south poles between 65 and 75
degrees latitude. However, the
Aurora is actually distributed
about an oval-shaped band that
rotates about the auroral zone.
This band is called Auroral Oval.

"Aurora Borealis":the aurora in
the northern auroral oval

20

"Aurora Australis” : the aurora
in the southern auroral oval

0

http://ffden-2.phys.uaf.edu/103_fall2003.web.dir/Raidmae_Hersey_Perry/liz's%20pages/AuroralZone.jpg
http://ffden-2.phys.uaf.edu/103_fall2003.web.dir/Raidmae_Hersey_Perry/liz's%20pages/Auroral %206eographics.html
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Takehby Dynamics Explorer 1 on 1981 Nov.-8 ‘at-~20000
km. HePethe diameter-of auroral oval is ~4500-Km.

http://www.mssl.ucl.ac.uk/www_plasma/visitors/dynamic_explorer.jpg
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#% & (discrete aurora))
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http://www.ss.ncu.edu.tw/~lyu/lecture_files/IntroSpace.html
http://ffden-2.phys.uaf.edu/103_fall2003.web.dir/Raidmae_Hersey_Perry/liz's%20pages/auroralactivity.jpg
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Hot Plasma

” Hot Plasma
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http://www.ss.ncu.edu.tw/~SpaceEdu/database/IntroSpace_notes_exam/new_Aurora_Fig/Reconnection.jpg
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