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Radiations
UV, EUV, X

Sources:
Ø particle emission

in the Solar corona

Interaction with the Earth:
Ø atmosphere

Ä ionization

Observations:
Ø ground based 

and satellite
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Solar inputsSolar inputs
Plasma with frozen in magnetic field

Solar wind

Observations:
Ø in situ, at L1

(not at scale)

(SOHO, ESA & NASA )

Interaction with the Earth:
Ø main magnetic field

Ä magnetosphere

Sources:
Ø quiet Sun
Ø coronal holes
Ø CMEs

High velocity solar wind
related to coronal holes

CMEsQuiet period

The solar activity
related to coronal holes
is monitored by 
the sunspot numbers

There is at present
no index dedicated

to CMEs monitoring

The Solar radiations
are monitored by the 

F10.2 and MgII indices
(Kretzschmar et Lilensten, personal communication )

(SOHO, ESA & NASA )
(SOHO, ESA & NASA )

CMEs

Radiations

Solar indicesSolar indices
Coronal holes
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The Earth magnetosphereThe Earth magnetosphere

Field Aligned Currents

Ring Current

Dayside Magnetopause Currents

Magnetic signature 
at the surface of the Earth

Geomagnetic observatoriesGeomagnetic observatories
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Geomagnetic variationsGeomagnetic variations

Geomagnetic indicesGeomagnetic indices
Michel Menvielle

Aims at monitoring the Ring Current intensity

The ring current is associated to 
the flux of trapped particles driftng around the Earth

Dst index

Dst

Aim at monitoring the Auroral Electrojets intensity

The auroral electrojets are associated to 
the field aligned currents closing in the ionosphere

AE indices

AU, AL, AE, A0
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Geomagnetic activity indicesGeomagnetic activity indices

Aim at monitoring the average intensity of 
the transient magnetic variations at subauroral latitudes

At subauroral latitudes, the transient magnetic variations are
sensitive to different magnetosphere current systems  

Planetary indices

am, an, as; aa; Kp

How to build an indexHow to build an index

quantity to be measured, or 
est imated

time interval

stations, or 

network of station

method of derivat ion

Geomagnetic
index

Geomagnetic indicesGeomagnetic indices
Michel Menvielle

1978/04/10

The quantity to be measuredThe quantity to be measured

At present,  IAGA indices are computed 

either from observed deviat ions with respect 
to a base l ine …

… or f rom r ange s of the variations 

during a given time interval

T h e  r o u t i n e  o n -l i n e  a v a i l a b i l i t y  o f  d i g i t a l  m i n u t e  v a l u e s  m a k e s  

p o s s i b l e  t o  c o n s i d e r  n e w  q u a n t i t i e s .
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Geomagnetic indices: networksGeomagnetic indices: networks
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DstDst indicesindices

• Deviation ∆H (unit: nT) of the horizontal 
component from a baseline;

•hourly values; 

•Network: 4 low latitude stations;

•Hourly values of the disturbance Di (unit: nT) 
are calculated for each station. 
Dst = [average of Di] / [average of cos φi] 

( φi : dipole latitude of station i).
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DstDst indicesindices
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AEAE indicesindices
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• Deviation ∆H (unit: nT) of the horizontal 
component;

•1-minute values; 

•Network: 12 stations in the 
northern auroral zone;

•AU is the largest ∆ H recorded at the stations 
of the network at a given time (Upper 
envelope); AL is the smallest one (Lower 
envelope). 
AE = AU – AL, and A0 = (AU + AL) / 2.
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AEAE indicesindices
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The The KK indexindex

3-hour UT t ime interval

Loca l  i ndexBased  upon ranges of 
the H and D (or X and Y) variat ions;

basel ine: Solar Regular variat ion  

The K index is a code (0 to 9),  
that indicates the class to which 

the measured range be longs
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amam indicesindices

• K indices ;
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•3-hour values ; 

•Network: 21 stations (12 North, 9
South) at subauroral latitudes. The
stations are arranged in groups 
representing longitude sectors;

•For each longitude sector, K 
codes are averaged, and converted 
into range amplitudes. an (as) is the weighted 
average of those amplitudes for the northern (southern) 
hemisphere. am = (an + as) / 2 (unit: nT).

amam indicesindices
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KpKp indicesindices

• K indices ;

•3-hour values ; 

•Network: 13 stations (4 in northern 
America, 7 in Europe, 2 in Australia);

•K codes from individual stations are 
converted into standardised codes 3Ks with 
tables aiming at cancel out UT and seasonal 
variations. 3Kp = Σ 3Ks/13.
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KpKp indicesindices
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aaaa indicesindices

• K indices ;

•3-hour values ; 

•Network: 2 antipodal stations 
at subauroral latitudes;

•K codes are converted into range amplitude; 
aa is the average of the two amplitude values 
(unit: nT).
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aaaa indicesindices
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Geomagnetic indices and SWGeomagnetic indices and SW
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“Postcasting”

Quick-look values available 
within delays as short as possible

Homogeneous long data series  

“Nowcasting”

Forecasting

Shorter delay: which index?Shorter delay: which index?

Kp Planetary

K-derived

Kp units

T
+3

0 
m

in
.

Few stations

Specific data transfer

Computer derived K

aa in Kp units
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The ISGI The ISGI WWWWWW homepagehomepage

http://www.cetp.ipsl.fr/~isgi/homepag1.htm

WWW sites of the ISGI 
Collaborating Institutes

WWW sites of the ISGI 
Collaborating Institutes

ISGI Monthly Bulletins
aa & am musical diagrams

ISGI Monthly Bulletins
aa & am musical diagrams

definitive list of sscdefinitive list of ssc

quick-look
Kpa & Kpm

quick-look
Kpa & Kpm

provisional and definitive
AU, AE, AL & Dst 

aa (Kpa), am (Kpm) & Kp

provisional and definitive
AU, AE, AL & Dst 

aa (Kpa), am (Kpm) & Kp

what is
ISGI?

what is
ISGI?

indices derivation & 
availability

indices derivation & 
availability
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