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Report of the 1992 Geomagnetic Conjugate Campaign and
the Present Observation System in Iceland
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and Thorestein SAEMUNDSSON*

Abstract: The present paper describes the observation system and the mainte-
nance work which the authors performed during the conjugate aurora observation
period, from September 1 to October 5, 1992. The observation program consisted
of observation of visible auroras with an all-sky SIT TV camera, aurora emission
(670.5nm and 844.6nm) intensity measurements with a multi channel scanning
photometer and ionosphere electron density measurement with a TECmeter that
used radio waves transmitted from GPS and NNSS satellites. For the present
observation program in 1993, new observation systems have been additionaly
facilliated with the all-sky TV, scanning photometer and TECmeter.

Maintenance work was performed on the continuous observation system. The
main work was to rebuild a VLF antenna, to change induction magnetometer
sensors and to remove a fluxgate magnetometer sensor. It is noted that continuous
observation systems present several problems including superanuation and difficul-
ty in obtaining spare parts.
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K1 7427y FEEBIRNL & BRI O R L O IGRF1990 O € 71 4>
5 oKD 7o IR SUREAR & L il
Table 1. Geographic and geomagnetic coordinates and L values of three stations
in Iceland and Syowa Station, estimated from the IGRF 1990 model.

Hh i "o &
. : A — - L ¥
O B B o B¥OR
Husafell 64.67 338.97 65.93 68.76 6.01
Tjornes 66.20 342.88 66.90 73.15 6.49
Aedey 66.09 337.35 67.63 68.55 6.90
W R A Hi —69.00 39.58 66.54 71.87 6.31

1,0CT, 1982

GEOGRAPHIC LATITUDE (BEG)

333 338 3u3 3u8
GEOGRAPHIC LONGITUDE (BEG)

M1 7427y FILEBINAOME & RS OB SR o &, B
i H:p% il 13 TsYGANENKO (1987) DOHIBRRESAE = F v L bkt #D]
ZALIZ 19924 10 1 1D Kp=3 DD bDTH 5.

Fig. 1. The location of the observations in Iceland, and the daily variation of geo-

magnetic conjugate points for Syowa Station, estimated from TSYGANENKO

(1987)’s geomagnetic field model with Kp=3 on October 1, 1992.
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DLW =T A E5 L HICFRT 5.

9 H 14 HE{EE, GPS iC & % TECmeter Z U L, 7¥f75% T Tjornes ~[a)h 5. /NEF &N
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9 } 17 F Holmar 7> &#% - TH#: induction BEAJHCARHET 5. Z ST II KD E - T
Witodd, v 9 —AEET RIS

9 F 18 FI/\EFAs Husafell 12 5.

9 H 22 Il induction /)it & 2 NSt I N — 7 VAR Foiciie 5.

9 H 27 LiMig%As Husafell R 5.

10 /1 2 HI/NEF S Husafell LD BIF T 5. 2K TV /1 x5, TECmeter 24 L, BlHlils
LA U721, /NEFE RIS Tjornes % £ 5.
Aedey

9 /1 9 [] Husafell & v, /NEF, JNifE, JOHANESSON K& Z DK AD 4 AT Aedey F51C[0]7n
5. B ST OEIC HELGASON KD K — MM L T, B FBEdT %, VLFHVv—77 v 7
FOR=N, RF =T —TNELWHT B,
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3. BB =
1992 457 4 25 > K HESEIIE, Husafell T2 KA —o 35 TV 8, multi channnel
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HETiro-7. $7, Tjornes T1ZIH 16 HL D 101 HEFTR2KA— o 5 TV #Hilll 2155
7z. %72, Husafell & GPS (2 & % TECmeter 28 L CEIHI A EH L /2.
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noSDMEIE, SITTV # 4 3 &2HWT 8mm VIR 57— 7Icidt LTV 3. Anlo BRI
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RDTTA IS 51z, L LED KD BB & h 4 53, Husafell Tl 16 HIfSELHI L
K160 B0 7 — & A8 Stz £ 12, Tjornes T3 6 HETEIMI %17V 18 Bl 7 — & 7318
Lt
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EEHMELTOVA, 1, ZOBMIEBFEHRT A 25 v F THIBS4FH Eic photometer
Fw b7 =7 %FKET HIHOWIER, © U CIEfIEME oG SBROI D TH S, I
FKOMABRNFEMmRD 72, BRND S WVIIEICKE L EoBERHIc X - T, RGEHM
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[ 2 Multi channel scanning photometer (£ifil]) &2 A SIT TV # 4 5 (/ifil)
ZRELIZETA
Fig. 2. Multi channel scanning photometer (right) and all-sky SIT TV camera
(left) set at Husafell.
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TOLD XY HL, SRERIERE, SZEMRRETH 5 2 L RTH 5.

A—0o 35 TV ER & BRI Z TV, 14 FRIBHAT L #) 48 5o 7 — 7 psfi S h e,

3.3. NNSS ¥ GPS Z /= TECmeter |- & 2 EREEERAI
NNSS (3, 72 ) hilgEOHIITHE > X 7 4 (Navy Navigation Satellite System) D% T &
3. ZOfAIE, 1000-1200km F7EA K 100 2y CHIERA | 3 Ml bich 5. 2L T,
1S0MHz & 400MHz ® 2 SDEEAEEELTVWS, TOEKLSELLF Yy 75 -8RI
& o THIBEHEN LIcz hEhORERDE G E 75 —) o, HED/ YR L.oed
T-#4 (total electron contents; TEC) DAHEMNEIERD o b, ZDAES KNV 75— 13,

tfo=—Cx BT i 3 X fr,
THbENh B, ClE YR LOERETOETFOEM, HECKGEKEIC X > TRE 2%
ThH5. D fiso, fuo (3 EIESNIF o 75 BRI & BB S J - EEE %
LTW3, COEDFy 75 —MBIERENR EOETHEDL, A EE N 5.
NNSS %W 72 83iflliE 30 HfgliThh, #9740 KD 7 — 7 G o fe.
GPS (3, KEEFREED 3 A THEAH O - 2HIEREE O filf > 2 7 2 (Global Posi-
tioning System) DBZTH 5. % DL, #20000km EZE4 ) 12 BRI CHUER % 1 [H 4 51
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#uicd 5. £ LT 1.575GHz & 1.228 GHz OERE RS L, D2 > OB ORI%E
JERER D &, FD/ X FOLE T (TEC) 2HERIT 2 2 &0 TEXS, ZORETFHN, 1F

AT
Ne= 1 1\’
134x( 47— —7
VA

FORDOND, AT IHEBERR A £, T 27 4%, X 3a,biRd. (R,
Husafell = 12 HREERRIL, #262 B o+ — v B 5N/, Tjornes TiE 17 HENEIRIZTT
W, #9390 Bfs oo 7 — v s S .

X 3a TECmeter Ikt S 1172 GPS » Hik{s & K 3b TECmeter Kf{k& 7 — 5 2 HE§FE T 515

Nl @gEZ T 57 V7 F Doy Ay
Fig. 3a. Antenna connected to TECmeter and Fig. 3b. TECmeter and a computer for data
receiver for GPS. recording.
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T VT O

Husafell T3 9 H 8 HIZ, time code generator D XKD 3 HOBENAEELL. D
time code generator (3, 1 ¥ Y X MSF » 5D 15MHz SR %55 L T\ 5 timing re-
ceiver MSIXONTK % b— Y55 L 0, HEMICRLIEEZT>- TV, LA L, Husafel
TREET VT FOLARICLY, COBRELELTRIETET, BAEENTELEh -1
DOMRNTEFOENSE LI EEZ SN S, £/, timing receiver D k — VEF5D L Nuhs
E<TELDOHFKRTHLEEZOND. RET VT HBRIE, COb—-YE5DL XL
EEBTAHLICEy, EEGSEEET LIS,
(3) Tjornes ® ULF + ¥ # — DA3Ha

Tjornes ® ULF + v 4 — MW AR ENL > EBHN 5D T, Holmar H 53 L 72 ULF &l
YRF LERZHAEITH T LI LT, £ D+ ¥ —% Tjornes @ inductoin & 713t D H, D 54y
CRHBRL, ZHROE CTHEHEIN TV HERSY D2 v — Tl E > T oK EIRW &
LDz, K412 ORMAT (99) &% (9/29) D IS5 RT. HRAARHET 3|
(9/9) T, FRIMHEK (929) DD TH S, BT LS H, D, Zknr%E L TWA, LIA]
2, DERRERICHENL, ZEA TR 1IHOBICIHEPEATHWS, BOSL DL
BIFIP C ORI, vy —OHICBE S KIS T RAOEEL SE UKD EBbh
2. HRC OB ERTH B2, vy —FZROHTHDOREM > TV S, ZEK
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Bl 4 Tjornes @ induction /)it 2B 2H1EKDH <) —F oy b A
SRS BT (9/9) T, NllAcHRE (929) DD TH B, KIKIE 1S H,
D, Z i} aE LTV,
Fig. 4. Summary plot of data observed with induction magnetometer at Tjornes.
The upper panel shows the data the day before the magnetometer, were
placed and the lower panel shows the data the day after.
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L7,
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BZOKH MDD ET DT E2DIcL3EE b3, 20EA 7y MEDOZ S
BEEHNTW I (FBAS, 1993). SlEliT-o B R Z N S OMBAR DR diciThhic
bDTHB. X5 Husafell D fluxgate /15T D+ v 4 — DR ESF B L 72[E% D 1992
FI0HE4HHKD 19938 1 HOHZ(LERT. HAZ(LIIEES D 12-13UT O P41
TEWKRDI.bDTH B, EhS H D, ZKA%EEKT. 7— 5 % LS8, XNs5ic8h
TWB LS IAMEOFRESFHOBECEL T, £ 71y MEOLFID L S 1T SEIRBENL
(-t BEZAOND., 7, BEEEZD4NHOMICA 74 MEOBAE L ALIZH S
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Fig. 5. Monthly geomagnetic variations obtained from the Fluxgate magneto-
meter after the replacement at Husafell. The variation is derived from
October 1992 and from January 1993 and is average calculated by 12-13
UT data of each day.
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Fig. 6a. Recording system at Husafell (Augastadir).
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Fig. 6b. Recording system at Tjornes (Manarbakki).
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(TRACOR/599K) /RECTIGRAPH-8K)
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™ (SANKEN/KS-10
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6c Aedey Ditfty R 7 L DFEKRIN
Fig. 6c. Recording system at Aedey.
C cabinet B cabintet A cabinet
™ 1 [
AQ-8000-1A <— battery, 1
>6C01-02 (12V/15Ah)
TAKA O SEISAKU
SANKEN/MPS-500 - fevovas
L =MT-1000GP (AC100V) T
KS-10
—extension EV-S900(for VLF) telemeter
DV-04 er) Menfronix/512¢
| e DV-
—=BUP-1100 (upp (DC +12V)
battery, 2 |—=DV-04(lower) riometer
(12V724Ah) —»-DET-06-3(lower) HM300R
—»RECTI-HORIZ-8K DET-06-3
| eDET-06-
(upper) TAKASAGO SEISAKU
DR-200 —=T6107 /GPT-601
" + (DC12V) ) (DC+15V)
SH-2008 back up ULFA-1S
T(AC100V) (AC100V) I——I
MATSUNAGA
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7a  Husafell DEFHHE v X 7 £ OFEERN
Fig. 7a. Power supply system at Husafell (Augastadir).

MHIEV, FOXHBEE, T4 R5 v FREFFEMEFRONE S I & » TEECHENITH
N3, Bz, EEZEoFELE, BAE COEBAICEESOKBECEEICO VT S i
B -1-0DT, #noELITFIIRT.
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C cabinet B cabintet A cabinet

—= AQ-8000-1A~= battery, 1

12V/15Ah
— Sulzer Lab. ( )

——=TRACOR 599
—= MB162
—=MT-1000GP
Menfronix/512¢ i
§ (DC +16V) —»anoo oC12v
i ack u
—=CED SYSTEM riometer SH2008 p
L+ bET08 ——ﬁ@m
° GUA-100 (DCr24V) —=BUP-1100 -=— battery, 2
—DV-04 (12V/24Ah)
—» RECTI-HORIZ-8K * (DC +24V) o SANKEN/MPS-500
R " +
i DC +5V(Timing) telemeter pannel Ksho (AC100V)
TDK/TRM002C F—Iimaging Riometer EV-S900(for VLF)
(AC100V) (AC100V) (AC100V)

Main switch
trans

[Mian switch ] &

& 7b  Tjornes OFEPFHELS o 2 7 L DN
Fig. 7b. Power supply system at Tjornes (Manarbakki).
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EDE— FTiekd 3.
(4) Aedey TVLF 7 V5 +DHr — 7 UDEDL 5.
KBHEL, ZOEBO/-HICLE, BELBEL.
(5) Husafell T VLF 7 v 7+ D 5 DESHZEINL L,
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5. EEERIOBR ERES
51. EFHAUORK ,

TART v NS OEFEMIZ, 1983 & Husafell 1 S5 F - /2. BIfE, % OEHEIRIS
(3, Husafell, Tjornes, Aedey Dit 3 S TITHNLTWA, FDORIC, dhibic?s - - EilS, &
Hl, A EOEEND 1. LhLl, TOUOSEFBRSTITODOTOL AERIR, EAN
BEERLV, BE, 2hoBllSTiTbhTO 2BRIZLI NIRRT,

QWYY TFY ST — 513,

(1) g5 ZAL H, D, Z 14y (fluxgate & /7ET)
(2) ULF #&) H, D, Z i%%> (induction & /151)
(3) VLF #hs
Husafell 350Hz, 750Hz, 1.4kHz, 2.0kHz, 4.0kHz, 8.0kHz, 32kHz

Tjornes 750 Hz, 1.2kHz, 2.0kHz, 4.0kHz, 8.0kHz, 35kHz

Aedey 750 Hz, 1.2kHz, 2.0kHz, 4.0kHz, 8.0kHz, 35kHz
(4) CNA (riometer)

% #2, Tjornes, Aedey TIZ VLF & X FEBEEE LRI TVS, o TRTOD
B3 2400 ft. RS T — 71089 2 BRESINGRE N B,

WEPTHORTWEERBHFM ¥ — % L a— 5 —ic L3I RBAERITOATE S, KD
XD RPFRIAEI N TV B,

(1) SHz % v 7)) v 7 %H\i- ULF k81 H, D, Z %5 h + o b 57— 71§ 2 BRI ECE
Ih 5,
(2) VLF & A 8mm VIR 7 — 7°iC PCM T 1 BRI n 5.
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Hoh, TOKFE EHTENBHAFRIGESNTRS, ZOonTRIZZh LD 7T — 713X
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W3 (KHS, 1988). ChosO—BOFEEED T, BRIShTHS 1~2 hADRICIRZ
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F—yR—2ELEBLTVWE, H=—1) 7oy M EERENEBHATFERNYE Y 5 —
DORBGTHEE ET, BBRICHNT 2T &M TESE (LR, 1990) L5 -TV3.

52. ERBRAOMEAS
LRIOERNC & - T, Husafell ® fluxgate @5t~ 4 — OKEORBEEBRTE LB
. Ll, SO BRERARECT ARED, LELVOAEISND,
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FHIENEZL ONS.

(2) Husafell @ riometer (IFIHET ET, / 4 XEZLVLPT L,
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