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Sondrestrom ¥ 7+ 4@ HoH2RE 75 AALYLEEE o] 43to, A5 AV|AEEE
2AE o o}7|HE ERJUAEL ARSI R, AA2 B2E ANLES A9} Fol 29
% 4to] Y Debye length £3-8 R4 AALEE AEHE 390 o7& A3 A3
29 AolAg viasch RS AU YE £A3H VAT AF AXULE A
£3e o Rot € g2 JEgich B4, A7AER 33 o835 & AA-FAUI R Fol
23479 FENERY e AoAE vZd Rk o 110km o] 5te] BENAE A
NAEREZ ZFENERG 34 &38R AT, oF 110km o] 49 nEoAME o|4d 2
o o}t AV|AEES o] St AA, A} W Fol29 RAYF 2x &Aoo AVAFEEY
Ao v]X e DS gotu gtk A W Fol-29 2E & o 10% oJviel L7 2E¢E
297t ANAzx Aatells 2 FFE vAA Gk Ao R, 1x AEFH AZARE
o A AL+ AE 770 HAAE FEH £ 47, Hall Y Pedersen A7| AT T2} ol
47 35 9 AR AR nx Adge) wie Agsitte ol B Ak

ABSTRACT

Various uncertainties involved in ionospheric conductivity estimation utilizing the
electron density profile obtained from the Sondrestrom incoherent scatter radar are
examined. First, we compare the conductivity which is based on raw electron density
and the one based on corrected electron density that takes into account the effects of
the difference between the electron and ion temperatures and the Debye length. The
corrected electron density yields higher Pedersen and Hall conductivities than the raw
electron density does. Second, the dependence of collision frequency model on the
conductivity estimation is examined. Below 110 km conductivity does not depend sig-

nificantly on collision frequency models. Above 110 km, however, the collision models
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affect the conductivity estimation. Third, the influence of the electron and ion tem-
peratures on the conductivity estimation is examined. Electron and ion temperatures
carrying an error of about 10% do not seem to affect significantly the conductivity
estimation. Fourth, also examined is the effect of the choice of the altitude range
of integration in calculating the height-integrated conductivity, conductance. It has
been demonstrated that the lower and upper boundaries of the integration are quite

sensitive to the estimation of the Hall and Pedersen conductances, respectively.

Keywords: ionospheric conductivity, incoherent scatter radar

1.A &8

A7 4-4d4-Ae 5o A5 FE] s 2dF Aol AE A7, A/ 2 Joule 7Y
53 22 AEFY ANGgHA EFEo] o] 4=} o] EFEL A5 Pedersen B
Hall A71A =29 AAHS AAE 7HAT Ut getAd A471d-48-de59 4524 dFolA,
Aels AVRAEEe S48 ves] B of, Y3 A7|A=xe] 0] Aot 2§t g
Ao utel, Ael5Y AZAEEE Loelv B2 A =7 9t Wallis & Budzinsski(1981), Spiro
et al.(1982), Fuller-Rowell & Evans(1987) ¥ Hardy et al.(1987)2 ZHAXZE ¥+ <1FA A0l
A 87 22EQAEY AR 2HERSE 239 o|Fo] LA 2 45Uy AdHE
A AF3L T (Rees 1963), o] ¥ X2 HE oA A7|AEEE 33389 ). Lummerzheim(1987), Rees et
al.(1988) 3! Lummerzheim et al.(1991)2 Q1 F AN 893 L2 EUV 2HEF o2 HE o] &
st &7 22t ~2HEY S FHFoH AVAEEE T3ATh HZo+ Chatanika
# o}t Sondrestrom & ©| ¢, Millstone Hill #jojt] ¥ EISCAT ot 53 22 A&7 B350l
E2 v+ 4tet & o]t (Incoherent Scatter Radar) & o} 83t A& A7 45| X EA, & o]
de o3 AY FEH 1= I E AALEZRE HVAEEE 7T 4 JA HArHe.g Brekke
et al. 1974, Brekke & Hall 1988, Schlegel 1988, Senior 1991, Ahn et al. 1999, F A YT
2002).

¥ ZHg Abe glojrel o3 A E MelE AVAEE7F FEYFA o] EH I S E B3
X, 2 FRARRA AYE A 7HA EGL G S AAZ A 77 ok A 7A Qe AR ol w2t
A, 8 A7 A+E Sondrestrom ¥ M 4 #Ho|HR2RE 33 150 WE AAYREREE 712
2 3t Ae$e AVAEE F3A o718 EGAA4ES AESA gtk o] & H3A WA, A
Az 35 AALY =} ARe}; Fol 9 2= o] ¥ Debye length 78 B 38 AAL =71 A e
Z ANAEEY FHo) ]+ GEL vud) iz ok EX, AVIAZEE 30 ol&HE= A
Z-FAU7] 2 Fol2-FA4Ur Y] FEVNERD & Adx vlud] Bz vk AR, A2 ¢
Fol 2o RAEN &Aoo FINAEEY FAH v TS JES E1A sk vix e
2,15 ARE AVAERS] 234 A8 15 AE 77 A= FES Bz ok
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2. Ma|5e MIIHMEE

Pedersen A7/ AX % (0p)2t Hall A7V ASE % (o) THE3 Zo] AR tH(Richmond 1995).

. Ven_LQ VinQi
op = R +QZ V-2 +Q2 (1)
o
OH = ( J_+Qz _Vg +Q?> (2)

A7|A, Ne= AAT UE, ex A, BE 2713 A7l s, Q.9 Q= 247 A4 2 Fol2(0Y,
O;L, NO*)e & 3 A AFFolth 28T ven S} vine Z4F AR-FAU 7 & Fol2-FAW 79 &

EWxo|th B3], ven2 A7 R A AL vl T A ]I A7) =3 B/ S B9 R
q F 1M E © Z7] w2, A7)l thH A =AU AL venr S T8 A THRichmond 1995).

B AT A8 BAREEE A AL AR P Fol9 WEE Greenland A
. & 27} Sondre Stromfjord(7 -9 E: 50°.95W, 66°.99N, 2 A}7] A -$%: 42°.40W, 74°.36N)o]
A E Sondrestrom Y7t A #Ho||e] BEAF olth o] Holrje] EAd e Kelly et
al.(1995)° A A3 71&3tdct. FA717HB) e FEE IGRF-1995 FA4 BEF A7|% B
d(Barton 1997)2] 72 °] 83 At AA-EA N9 2 EWE = Gagnepain et al.(1977) 22 9] gt
<, 283 o] 2(NOY, 0f, 0%)-F At 7]12] 2E W X+ Salah(1993), Mason(1970) 7% Itikawa(1971)
2l gs 47 o] gsth s W FAW 7)o g AkF = MSISE-90 34 o} 7] 2 d(Hedin
1991)& AMgstdrh #F1 =2 # o)y 7l £ A3 SondrestromE 2}7) X ¥}A](Magnetic Local Time,
MLT)e] AH4-& ¢ 2 UT 282 Fe& 9 14 UTY siFE ok

3. Me|& MIMEES £H

31 BEE 27| MAYCO HNE MAYES| Y H|T
A%

EE FA87] AAs 4 (DF A (2)dA4 38 ZAY 1= T2 A
& 2

A
2

39 AAY = % FE7 d5Holth AALEE dlojrld o5 B2 Ff AT APo
RE dojAH, TEof w2 ARk} o]l LEXto]o] 3 A} R Debye length TS 1 2j 3
A oh23 Zo] B A ch(Farley 1966).
corr Nraw Tg
N; = 5 (1 + '1:' + QD) (1+ a%) (3)

AZIA, N3 NJ*¥ e 42 B3 E AxEs R AA #3539 AxdE(m~3) o), T. 9 T;+= Zz
A E Fol 29 L£E(K)olth a)h+ Debye length RAAAE T3} o] FojAtT)
2
- (52)
o 7)1 A, Ap+ A 22 Debye length(Ap = (eokT./4nNI**)/? ~ 69(T. /NI**)/?) &, k= Boltzman
4T E 28 o2 AZAHAMY 1S Vel A2 oy Ao 51302 Sondrestrom
glojr el A9 F0.23molBR, A ol ~ 14.21 x 108(T./NI*¥)o] Hr}.
I 1(a)+ AR 5] o vk 2719 19999 79 7Y 14:15 UTS] = w2 A
ZHT.) @ Fol2(Th)8 22 8Zoln, 28 1(b)= 5 Y AlZel Sondrestrom #o]E o} o3 #25
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3Y 1. AA7) 5ol vk F749) 19999 79 79 14:15 UTY (a) X0 B AR(TL) R FolL(T3)e]
2E 2%, (b) Sondrestrom #ojrjol] 2% A5 AAYEEE(raw Ne) ¥ 2AY AALEEZ(corr Ne), (¢)
I35 wE A2 9 BAHH Pedersen A7|AEE BE, (d) 2= @2 42 ¢ 8AE Hall A7ATE B,

AAYEZE X B AAYELZTh FIE 3 120km RZAX & @At Fol 22| =7}
°F450K2 5 Y33 AAYE7F1 x 10" m™*Y AY A A £ X Jehdith 28y B3 E JAYE
= Debye length & 3)] )3} 2F 10% S 7} th g A ALe} Fo)29) 2x x}o}7} Q= oF 180km ©)
A9 1x AL, 300km 2o HAH AXYE = oF 28%2] Debye length &9} oF 40%2] A
Aol ol xatolo) &3 AFAR, ¥ 68% F7HEch 219 1(c)) ()= 2 1(b)e] A8 E AF
02 A% 1o W2 Pedersen Hall 7| A% BZE Yebdl Aot RAS AU 2 2
FAF AVNAEEE A5 ALY 2 RE 23S A71A =29 v)3), 120km E2M = o 10%S)
F7He Rolt ¥hd, 180km o] 4o A= 300km -2 A 2F 68%<] Z 718 Rt} 180km ©142} F
FolAe AZ|Axxe ddigho] wfe Fold HAF X9 F7heo] AAZ 15 AR A ol 120km B
2 E 3o w3 2 9L 71XA g=ot

19 2+ 222 §Fo] AW okzkel (19999 109 12Y 22:36 UT)E, 1Y 2(a)= I
Eol wg AR} Folde L= EEZE etk 23 2(b)AA BHE, 120km £ EFojME
Debye length &3}7} % 3% 2 2 2H7] &5 o vjFst 749 F2 ot WA Fch 34, 180km OM}
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372 2315 5. 97, 228 @Fo] 7 okl 19999 10€ 129 22:36 UTY AL

ol 4, Debye length 7= oF 28% 2 x| 2}7] &5 0] v]Fat F74e] F$ o} 22 wiwl Ax}-ko] &
9 ZEAolo] 2% Ak oF 14%2 WA vk 2 2(c) (d)olH He, R A AYs 2 HE
FAT AVNAEEE 43 AAYS2RE 24T A71ASE ) ¥l8, 120km B2 = F 3%9)
Z7Hg Hol: uhd, 180km o) Aol & 300km 2ol A o 42%2] 2712 B Q)

3.2. MX-ZHCH7| L Yo|2-FMly|ztel EEvI o e Ao}

39 AZAEE FHE A (1)F (2)0lA AFH vle} Zo] 5o e ARYE B
Z o] AA-FHNN FENE (venr) B FO](NOY, OF, 01)-F A7) 2ENE (14,)0)
et BR7 Aot o2 @ FHog AFAX o7 RdEo] Aws Ak Richmond(1995)%
Chatanika % Sondrestrom & |} o] 83l A7|AEEE 24w ., = Gagnepain et al.(1977)
E9<, 281 vint Salah(1993), Mason(1970) 2 Itikawa(1971) 22 747} o] &3t d 1).
32 EISCAT #¢|t) & o] 4% A7|WEE dF(e.g. Schlegel 1988)°] A=, 1., = Schunk & Nagy
(1978) E& 0|83, vint Schunk & Walker(1973) 22-< o] &3¢ th(2d 2). = t}2 A7) A
EE d7(e.g. Senior 1991)N A=, 1., = Banks & Kockarts(1973) 242, 281 v;, = Brekke
& Rino(1978) 2d-g o]-§3 u} Y2 d 3).
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Aol #&3% AA L Foj29 Ux U 259} MSISE-90 R ZHE 2 FAHY/NAEE V)
22 3o A G A TH FEVNERLES o434 £4T AVAEEE A= vz dd
Boyck 18 3¢ 222 EF o] gy 19993 109 129 22:36 UTS 3 ofolth. 23 3(a)E vent
P22, o 110km o|3}e) TN Al B2 HE ) gho] Ao wxd wha, 3 o]abe] IE oA
t 29 2<2d 1< Y 39 ZFE YEAT 13 3(b)€ vin EEE, F 110km ©| 3} TEANE
Vent X9 vlA7IA 2 N B2 HE| Y gho] A v]xd v, I o] nEdME 2d 1«8
d2<2d 39 A vElith 23 3(c) (d)= Al 7] BEg 0] 83t %7] 3 3 Pedersen
4 Hall A7| A== £Eojrt o 110km ©]38] Az = A 2d EF vR3 BX & Jepdoh
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9] Ztol= 1% AEH A/AET = ¥ GFS v A) g}
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Quiet Day (7 July 1999)
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Disturbed Day (13 October 1999)
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