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Manifestation of the AE index in substorms on August 6, 1998
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Abstract Auroral electrojet index (AE) is usually used to quantitatively describe the activity of
the geomagnetic field in the polar region. AE is a means to identify the level of a substorm as
well. In the present paper, we analyze the characteristics of aurora, ionospheric current system
and the AE index. It is noted that for the pseudo-breakup events the variations of AE (>>500 nT)
clearly show the sudden increase and slow decrease phases. However, aurora does not expand
poleward or equatorward, and the ionospheric currents present the features of the magnetic
convection. We mainly focus on investigating what time the AE could be used to identify the
substorm.
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Table 1 Geomagnetic coordinates of the 10 stations

for calculation of the AE index

EELANE] ERLE WA RN A CE)
ABK Abisko 68. 4 18.7
BRW Barrow 71.3 203.4
CMO College 64.9 212.2
FCC Fort Churchill 58.8 265.9
IRT Irkutsk 52.3 104.5
NAQ Narsarsuaq 61.2 314.6
PBQ Poste-de-la-Baleine 55.3 282.2
SOD Sodankyla 67.4 26.6
WNG Wingst 63.8 9.1
YKC Yellowknife 62.5 245.5

B 1 i AE $85UT R0 10 4 & ol OF HERELHD B9 23 A
Fig. 1 Positions of the 10 stations for calculation

of the AE index
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Fig.5 (a) Horizontal current,electric field and electric conductivity of Northern Hemisphere on August 6,1998 from AMIE;

(b) Magnetic local time locations of the stations at 08 : 35 UT August 6,1998

(a) The maximum and the minimum of the physical quantities are separately located at the left and the right side of the bottom. The direction

and the length of the arrows indicate the direction and the intensity of the physical quantities. (b) Gray letters indicate the stations of calculating

AE index. gray dot indicates the contributing station to AL, black letters indicate the unused stations.
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(a) Horizontal current of Northern Hemisphere on August 6,1998 from AMIE;

(b) Magnetic local time locations of the stations at 09 : 45 UT August 6,1998

(a) The maximum and the minimum of the horizontal current are separately located at the left and the right side of the bottom. The direction

and the length of the arrows indicate the direction and the intensity of the horizontal current. (b) Gray letters indicate the stations

of calculating AE index, gray dot indicates the contributing station to AL, black letters indicate the unused stations.
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Fig. 7 (a) Horizontal current of Northern Hemisphere on August 6,1998 from AMIE;

(b) Magnetic local time locations of the stations at 12 : 25 UT August 6,1998

Note is the same as Fig. 6.
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Fig. 8 Variation of magnetic local time of the contributing station to the AU and the AL index
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Fig.2 The AE,AU, AL index from KYOTO and
from this paper on August 6,1998

AL-10,AE-10, and AU-10 indicate the indices calculated from

10 stations in this paper, while AU-KYOTO, AL-KYOTO,

and AE-KYOTO indicate the indices from KYOTO 8 stations.
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