J. Astron. Space Sci. 19(2), 141-150 (2002)

SUPERDARNZI} GREENLAND x| A& o|&%t HM2|& MII¥=z9
oj2ol't, orH 2, o] !

13gdist HE AT
PR EEEE L EDE

ESTIMATION OF IONOSPHERIC CONDUCTIVITY BASED
ON THE MEASUREMENTS BY SUPERDARN
HF RADARS AND GREENLAND MAGNETOMETERS

Eun Ah Lee!!, Byung-Ho Ahn?, and Yu Yi'
1Dept. of Astronomy and Space Science, Chungnam National University, Daejeon, Korea
2Kyungpook National University, Daegu, Korea
E-mail: ealee@kao.re.kr

(Received April 22, 2002; Accepted May 28, 2002)

L of

A2 384 Ag L 223 L 3t1 Yot 53] W/)HER Fx AF AR
271 4-Ae 5 A5 RLE olssten FgAojrt 0§ g4 REA AVNAEEE F3t
HE g Ax7 AAh B dF oA SuperDARN(Super Dual Auroral Radar Network)
gl o] 5% 5 Goose Bay % Stokkseyri #oltlol A & A7 A7 Greenland®] A 53] <to|
AHE AR7] BEF LA FA QL A A7) 71EE o] 83te] AVAETE 33k
=3 Be)Ed 32k ARE FERYLZE 1331 Biot-Savart R Ohme] Y H L& H Lo
Hall ¥ Pedersen A7]|AEEE $£As4ct AN E Hall 7|55+ 228 AlEAF{
o 2A4& wet AFE] Z3HEE & 4 gt 22y Pedersen A7|AEEE P A S 2 Fo
A &9 kol et ol s BAE BAsY) A4l A7) WE 4EQA ADel A7 EgA
AR axe vdgch 2 43 ojde o2 vehd A Ho] A3 At webA A
4 AA7] 83 A5 HolvolA #&E AL ol fHAM AVAEEE I A AA)
g4 AF ARE wsfol st}

m[o

ABSTRACT

The ionosphere plays an important role in the electrodynamics of space environment.
In particular, the information on the ionospheric conductivity distribution is indis-
pensable in understanding the electrodynamics of the magnetosphere and ionosphere
coupling study. To meet such a requirement, several attempts have been made to esti-
mate the conductivity distribution over the polar ionosphere. As one of such attempts
we compare the ionospheric plasma convection patterns obtained from the Super Dual
Auroral Radar Network (SuperDARN), from which the electric field distribution is es-

timated, and the simultaneously measured ground magnetic disturbance. Specifically,
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the electric field measured from the Goose Bay and Stokkseyri radars and magnetic
disturbance data obtained from the west coast chain of Greenland are compared. In
order to estimate ionospheric conductivity distribution with these information, the
overhead infinite sheet current approximation is employed. As expected, the Hall con-
ductance, height-integrated conductivity, shows a wide enhancement along the center
of the auroral electrojet. However, Pedersen conductance shows negative values over
a wide portion of the auroral oval region, a physically unacceptable situation. To
alleviate this problem, the effect of the field-aligned current is taken into account. As
a result, the region with negative Pedersen conductance disappears significantly, sug-
gesting that the effect of the field-aligned current should be taken into account, when
one wants to estimate ionospheric conductance based on ground magnetic disturbance

and electric field measurements by radars.
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