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The Earth's total magnetic field was calculated from on board TAM(Three-Axis Magnetometer) observations of
KOMPSAT-1 satellite between June 19th and 21st, 2000. The TAM's telemetry data were transformed from
ECI(Earth-Centered Inertial Frame) to ECEF(Earth-Centered Earth-Fixed Frame) and then to spherical coordination.
Self-induced field from the satellite bus were removed by the symmetric nature of the magnetic field. The 2-D
wavenumber correlation filtering and quadrant-swapping method were applied to eliminate the dynamic compo-
nents and track-line noise. To test the validity of the TAM's geomagnetic field, Grsted satellite's magnetic model
and IGRF2000 mode! were used for statistical comparison. The correlation coefficients between KOMPSAT-1/
Orsted and KOMPSAT-1/IGRF2000 models are 0.97 and 0.96, respectively. The global spherical harmonic coeffi-
cient was then calculated from the KOMPSAT-1 data degree and order of up to 19 and compared with those from
IGRF2000, @rsted, and CHAMP models. The KOMPSAT-1 model was found to be stable to degree & order of up
to 5 and it can give new information for the low frequency components of the global geomagtic field.

Key words : Geomagnetic Field, KOMPSAT-1, Three-Axis Magnetometer, @rsted, CHAMP Spherical Harmonic Model

OEX A olglF 13 (KOMPSAT-1)o} 23E 24 AAjAlo] & &= A(TAM) AFE2HE 20006 62 1920
A 219 Atole] AR 14E FE3INT) AxEHH o2 ASAEE AT AN AR EAZ ASA7)
3, o8 A FHIAZ WEHSIAL, AR Guke] obd XA e AFel 23 fEAEL A7)
YA o]8sle AASAT AT & a%lel| g A)Ae] G A A} 8 94 A=E A D s T
IFOE /T F, 22H S S o 88 T 1E Alojl M= dog uiHE HES AAAT &4 I
& AAE st SdEFdgelr AEHEEH S UG, ol2NE HAEAEA P& o nRE HEH AF
AN4E F2519ch TAM 7139 AEE 8l =393 nlsdt Aj7)e] AL neoA] 2217 4-e AR
o2 4% Grsted2RE f58 X714 9 IGRF2000 293 vwdt da oj5 Alo]e] AabAls= 7z} 0.97
34 0960® v A LERITE 02 o] QoA 58 A7A )R 2R THEHATE degree & order 19
A A4k & o1& IGRE @rsted?t Champ 2@zt vlwalglt}, o] dte)] oz gubael x| pm=9)Aie] 2} R A
| AHAZNE degree & order 5 7HX] AP X272 FEo) 7B BElAl Y, o] HE] o] A9 =)
BEAYAAE EUsh A7 AEdEY40] EAIEIA gis 7170 B8 BEo] S8R @e kel figt A
TFAZNE FEo] JhasiAl HAULL o|ZRE AXE A7 mde] xFEat QRS A F 9leo] v )
F80] : AR, olElF 15(KOMPSAT-1), 452187, Orsted, CHAMP, 78 23twd

*Corresponding author: jwkim@sejong.ac.kr

401



402 AL .

1. M =

A4S X5k e ATEH A A
A& olgsld At P, ATl AFAl
E A3l SFshs o] Atk AT 53
e AR S A3E 273 gAL & S8
42 3T ) A HlE) dldEE 24 oA

AEHQ PAIRAEH Ao QR Ags] 4

= ke A-S zhy githLangel and Hinze,
1998; Kim 2002; Kim 2003). % vt ohyz} =79
A7AL A2 WS Q7] Wil A7 1FE of
gst7l YA e A& E7g0] Zasi olg A3
AFAR ATAR7F BZ0] AE olFo)A frh

AFAEE o8t AN SH 9 e, F4E
o] Sputnik 330l At AN FAHA} HE
oY A fHoE & HUEE Ztu ATA|F
& AEHo AT AL 196537 19717A &
g4 ©=F9 0GO-2, 4, 6 (POGO, Polar Orbiting
Geophysical Observatories)e]th. ©]3 == NASAe
oJs)) 1979 AbEl Magsat, NASA/ZZF2/dlvt=a 3
5 Orsted, £9°] CHAMPSo] Iaspd=g A7 =
71%S ZAsdh

AFAAeNA S A7 2 24 71
o mEt Al 252 EFY 4 Aok 4 AT il
A A= 9% (main field -2 core field)e] 3
3, BjFEE 2T 9FdE(external field), 2]
3 A 25 A7/ (crustal field)o] 2ot <1
TR =Y #EH ARl o] Al 71K 4
B 25 TP o of 90% olihe F/dEoli
YuR]7t 10% A =g AR SR cHKim, 2003).

7030 $9 Magsat®] 43¢ 502 RE 24
Hog A AT A A AT A7
g2d 33 9 xzke) zFaps} el FA 7esls]
ok g AT A7 AT RS 4 A
5dvit} o) Zo|XEE Ao} HEE POGO
ol A o] ARAZAA ol AFAE &FRE
o, A A|F7HH o SR HZo] o]FoiR]

i

r"")l

o

o X

o
“

A

)

}.

Table 1. Specification of satellite magnetometers.
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Spec Satellite KOMPSAT-1 ~ KOMPSAT-2 Grsted/CHAMP
Sensitivity(nT) >100 several 0.1-0.2
Resolution(mV/nT) 0.0833 0.0833 <0.5
Dynamic Range(nT) +60,000 +60,000 +65,000
Sampling Rate(Hz) 4 4 <50
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Fig. 1. Flowchart of KOMPSAT-1 TAM data processing
for extracting total geomagnetic field.
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AR: (32176, 57760) AM=42279 ASD=5056 CC with (A)=0.73

Fig. 2. Total geomagnetic field components before any data process from KOMPSAT-1 TAM telemetry data acquired
between June 19th and 21st, 2000. White lines indicate that data acquired points on satellite's tracks. The upper map is for
ascending, the lower map is for descending mode. Attributes listed for the map; the Amplitude Range, AR of (minimum .
maximum), the Amplitude Mean, AM, the Amplitude Standard Deviation, ASD, the amplitude unit, Au, and the corelation

coefficient, CC.
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magnetic field removal.
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Table 2. Compensation values for x,y,z components of the
geomagnetic field measured from KOMPSAT-1 TAM.
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Fig. 4. Total geomagnetic field components after removal of self-induced filed noise for (A) ascending and (B) descending modes.
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Fig. 5. Total geomagnetic filed components after removal of external filed noise by wavenumber correlation filtering for

(A)ascending and (B)descending data sets.
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Fig. 6. Total geomagnetic field components after track-line noise reduction by quadrant-swapping method. The ascending
and descending data sets area combined in this procedure to produce a final result of this study.
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Fig.7. Total geomagnetic field from (A) @rsted, and (C) IGRF2000 model and (B) point-by-point differenced between
KOMPSAT-1 and @rsted and (D) point-by-point differenced between KOMPSAT-1 and IGRF2000.

Table 3. Statistical comparison of total geomagnetic fields from KOMPSAT-1, @rsted, and IGRF2000 models.

Satellite (Min, Max) Mean

Correlation Coefficient

(A) KOMPSAT-1 (18,219, 49,351) 35,450
(B)  Orsted (19,265, 53,463) 36,622
(©)  IGRF2000 (18,215, 50,096) 34,338

STD

KOMPSAT-1 Drsted IGRF2000
8,585 - 0.97 0.96
9,004 0.97 - 0.99
8,437 0.96 0.99 -
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Table 4. Spherical harmonic coefficients of KOMPSAT-1, @rsted, CHAMP, and IGRF2000 models.

KOMPSAT-1 DBrsted CHAMP IGRF2000
n m
g hy g hy g hy g h,

1 0 -29314.17 0 -29617.37 0 —29604.66 0.00 —29615 0
1 1 -1799.96 5184.67 —1729.24 5185.65 -1716.82 5164.98 -1728 5186
2 0 —2757.62 0 —2268.46 0 -2281.07 0.00 —2267 0
2 1 3055.19 —2341.62 3068.92 -2481.77 3065.56 —2503.71 3072 —2478
2 2 1641.68 -395.14 1670.76 —457.62 1667.49 -468.42 1672 —458
3 0 1224.76 0 1340.16 0 1337.51 0.00 1341 0
3 H —2236.87 -257.56 —2288.34 —-227.87 —2291.84 -221.34 -2290 =227
3 2 1206.82 327.18 1252.09 293.28 1251.09 28941 1253 296
3 3 767.62 —412.19 714.08 —491.32 705.44 -500.09 715 —492
4 0 1150.74 0 932,11 0 930.10 0.00 935 0
4 1 756.23 261.76 786.66 273.21 788.83 27437 787 272
4 2 255.57 —-236.17 249.82 -231.7 242.00 -230.90 251 -232
4 3 -363.49 118.19 -403.3 119.53 -399.02 12471 -405 119
4 4 107.37 -264.14 111.25 ~-303.65 109.41 -303.96 110 -304
5 0 -283.19 0 -217.06 0 -219.57 0.00 217 0
5 1 338.82 33.84 351.98 42.76 351.89 4342 351 44
5 2 197.32 156.71 222.06 171.19 219.83 173.47 222 172
5 3 -77.02 -113.61 -130.52 -132.88 —131.65 —-131.15 ~131 -134
5 4 -176.64 -28.52 -168.4 -39.42 -168.64 -35.66 -169 —40
5 5 —6.65 67.14 -12.92 106.44 -12.84 106.04 ~12 107
6 0 492.19 0 714 0 73.10 0.00 72 0
6 I 87.44 -39.56 674 ~16.86 68.43 -17.78 68 -17
6 2 83.91 65.52 74.17 64.34 75.19 61.98 74 64
6 3 -144.32 64.82 -160.81 65.34 -159.09 64.91 -161 65
6 4 23103 ~49.89 577 ~61.03 ~7.40 —61.68 5 -6l
6 5 3393 -12.5 17 0.8 16.30 0.55 17 1
6 6 —67.67 47.21 -90.38 43.96 -89.66 45.50 91 44
7 0 552 0 79.07 0 79.51 0.00 79 0
7 1 —78.99 -51.48 -73.59 —65.03 -74.07 —63.75 -74 -65
7 2 —0.53 —8.98 -0.04 —24.69 -0.19 -23.96 0 -24
7 3 20.99 7.8 331 6.17 34.31 6.37 33 6
7 4 -21.16 33.36 9.11 24.03 975 24.34 9 24
7 5 32.05 -12.94 7.03 14.87 7.42 14.10 7 15
7 6 33.07 11.73 7.08 -25.34 7.00 -25.47 8 -25
7 7 -7.74 -22.52 -1.31 -5.71 —0.71 -5.61 2 -6
8 0 552.77 0 23.92 0 24.58 0.00 25 0
8 1 19.34 -0.17 5.99 12.18 6.69 11.81 6 12
8 2 -12.16 -9.14 -92 -21.05 . -9.76 -21.42 -9 =22
8 3 ~10.04 6.85 ~7.74 8.63 -7.69 8.64 -8 8
8 4 -27.16 —-19.45 —-16.54 -21.39 ~17.03 -21.13 -17 =21
8 5 1143 -11.56 8.95 15.3 9.26 15.61 9 15
8 6 26.68 34.55 7.03 8.76 7.38 8.64 7 9
8 7 -10 —20.28 797 -14.92 -8.60 -14.58 -8 -16
8 8 11.45 —-17.47 -7.01 -2.46 -6.79 -1.78 -7 -3
9 0 -51.64 0 53 0 5.15 0.00 5 0
9 1 6.95 -21.99 9.63 -19.91 9.51 -19.75 9 20
9 2 9.36 36.75 2.93 13.07 3.17 13.25 3 13
9 3 ~9.75 16.89 -8.58 12.5 -8.15 12.40 -8 12
9 4 —4.71 -9.97 6.32 —-6.23 6.05 —-6.35 6 -6
9 5 —-8.52 —-17.43 -8.76 -8.31 -927 —8.38 -9 -8
9 6 12.17 3441 -1.53 8.46 —1.52 8.39 -2 9
9 7 -9.13 -8.96 9.13 3.88 9.18 3.53 9 4
9 8 34.92 —-27.87 —4.24 —8.29 —4.78 —-8.23 -4 -8
9 9 -17.46 -3.08 -8.09 4.88 —8.42 5.14 -8 5
10 0 590.25 0 =3.03 0 -2.52 0.00 -2 0
10 1 9.04 1.49 —6.46 1.87 -6.07 1.74 -6 1
10 2 7.98 3.64 1.56 0.34 1.76 0.11 2 0
10 3 -19.95 6.55 -2.95 4.12 -2.94 4.00 -3 4
10 4 -2.78 1.82 —0.32 494 -0.48 4.88 0 5
10 5 14.7 —-6.24 3.67 -5.86 3.59 -5.96 4 -6
10 6 532 15.76 1.11 -1.18 0.92 -1.20 1 -1
10 7 -17.94 -9.49 2.09 -2.84 2.03 -2.95 2 -3
10 8 38.29 -7.06 441 0.24 4.25 -0.01 4 0
10 9 6.25 -1.25 0.42 -1.98 0.36 -2.16 0 -2
10 10 0.99 -50.73 —0.94 -7.67 -1.45 -7.57 -1 -8
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Ag. 8. Geomagnetic field spectra calculated from IGRF2000,
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values are the total mean square contribution to the magnetic
field at the surface by all harmonics of degree n.
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