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南極域における地殻磁気異常の格f点データ

渋谷和雄I• 野木義史I• 竹中 潤2

要旨： MAGSAT衛足のご成分フラックスゲート磁)JJ「データを用いて合成され

た全磁}]値からじ磁場及ぴ MPDF法により得られる極域擾乱外部磁場を除去した

南極域での地殻磁気児常が J.TAKENAKA et al. (J. Geomagn. Geoelectr., 43, 525, 
1991)によって求められてしヽる．我々は彼らの作成した 3'」X3'メッシュデータをもと

に， l'XIメ、ソシュの内挿格仁点データを GMTフログラムを flIいて作成した．そ

して，これら格 r.点データをワークステーショントの anonymousftpサイトに潰

くことにより，和HH名がn由にアクセスできるように気各備した．

Abstract: Crustal magnetic anomalies in the Antarctic region were obtained 
by J. TAKENAKA et al. (J. Geomagn. Geoelectr., 43, 525, 199 I) applying the 
Mean Polar Disturbance Field (MPDF) method. We generated IO XI°grid data 
sets from their original 3°X 3°mesh data, using the GMT program. These data 
sets were prepared under an anonymous ftp site of the workstation at the Center 
for Antarctic Environment Monitoring (CAEM) of the National Institute of 
Polar Research (TCP/IP address: 133.57.3.2), and made accessible to users. 

1. Introduction 

243 

Since launch of MA  GSA T CM股 neticfield沖 ellite;LANGEL et al., 1981) on 

October 30, 1979 by NASA (National Aeronautics and Space Administration, USA), 

many scientists have studied crustal magnetic anomalies from the CHRONFIN tapes 

provided by GSFC (Goddard Space Flight Center). This data report deals also with 

the crustal magnetic anomalies derived from the CH RON FIN data set, where the 

MPDF (Mean Polar Disturbance Field) method (TAKENAKA et al., 1991) was 

specially developed to reduce the effect of external disturbances which dominate in 

the Antarctic region. Data users can refer to TAKENAKA et al. (1991) for the 

geophysical background of data processing and reduction, and can assess the accu-

racy of the obtained mean anomaly value at each grid point from the associated 

uncertainty and the number of total intensity data used to calculate the mean 

anomaly value. 
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2. Data Reduction to the Crustal Magnetic Anomaly 

The data reduction scheme is illustrated in Fig. I. From CHRONFIN tapes, we 

compiled a MAGANT data set, which contains the total intensity data synthesized 

from the vector magnetic fields, satellite position in geographic coordinates, and 

planetary magnetic activity index (Kp) at intervals of0.5 s. In deriving the MAGA NT 

data set, the data of the following satellite passes were discarded, when (1) the north-

or east-component data showed large fluctuations, and (2) Kp indices were greater 

than 2+. A total of 1790 satellite passes from November 1, 1979 to May 12, 1980 were 

selected in the MAGANT data set (Fig. 2). 

The GSFC(l2/83) model (LANGEL and ESTES, 1985) was adopted to subtract the 

core field of the Earth (spherical harmonics up to the order and degree 13); the data 

三ー
↓ 

三

observed vector magnetic data 
provided by NASA/GFSC 

synthetic total intensity data 
satellite position in geographic coo『dinates
Kp (planetary magnetic activity) index 

↓ ~reduction of GSFC(12/83) core model ( 

口
了 MPDF (Mean Polar Disturbance Field) 

correction, sorting and averaging 

三ーニ
Fig. 1. Schematic data reduction procedure from the CHRONFJN data set to the 

ANOMANT data set. 
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MAGSAT Ground Tracks 
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Fig. 2. Ground tracks of the MAGSAT passes selected in the RESANT data set. 
There is no coverage to the south of 83u S. 

were reduced to the values at the epoch of 1980.0. The residual scalar data set, 

RESANT, can be considered as consisting of the crustal magnetic anomalies and the 

external disturbance field. 

We assume that the observed external disturbance field shows small random 

fluctuations around a mean field, depending only on the geomagnetic coordinates 

(invariant latitude and magnetic local time (MLT)) and Kp. We divided the 

geomagnetic coordinate plane into sectorial areas, dividing ML T uniformly into 24 

sectors with I hour intervals, while invariant latitude into 50 circular belts of 1°width 

between 40く'Sand 90°S. The RESANT data of each Kp index were distributed into 

these 1200 bins, and were averaged in each bin. Since the crustal magnetic fields are 

fixed to the geographic coordinates and thus vary randomly in each bin, they will be 

averaged out. We call the obtained average field the Mean Polar Disturbance Field 

(MPDF), and the MPDFs for each Kp index level, 0。,O+, L, I。,I+• 2―, and 2。were
obtained. 

We subtracted each MPDF in the geomagnetic coordinate system from each 

subset of RESANT, whose data consists of each Kp level, then sorted the data 

according to geographic coordinates to obtain the ANOMANT data set. The data in 

the set contain the crustal magnetic anomalies observed at various altitudes (350 km 

-560 km), contaminated by random and small external field variations. 

3. Crustal Magnetic Anomaly Data Sets 

From the ANOMANT data set, areal averaging was done for the data within a 

3°X 3°bin to obtain the gridded crustal magnetic anomalies. There are 3 subsets 
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Table 2. Similar sample data in the DUSK3.DA TA file . 
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according to the grouping by ML T, that is, DA WN3.DATA from the dawnside (0 h 

-12 h ML T) data,DUSK3.DAT A from the duskside (12 h-24 h ML T) data and 

COMB3.DA TA from the combination (0 h-24 h ML T) data. 
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Table 3. Similar sample data in the COMB3.DATA file . 
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For each data set (Tables I -3), one data line consists of IO elements, i and j 

which specify the grid point (columns I and 2), latitude cp and longitude入 which

specify grid location (columns 3 and 4), obtained mean crustal magnetic anomaly△F 
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Fig. 3. Contouring of the crustal magnetic anomalies from the DAWNI.GRD using 

a GMT program. Solid contours are for positive areas, while dashed contours 

are for negative areas. Contour interval is 2 nT. 
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Fig. 4. Same as Fig. 3 but for DUSK I.GRD. 
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(column 5) and its associated standard error o(△ F) (column 6), average height H of 

the satellite (column 7) and its associated variation oH (column 8), number of data 

N (column 9) and numb.er of satellite passes P (column 10) within the corresponding 

bin. 

4. Data Utility 

Tables I -3 list content samples of DA WN3.0AT A, DUSK3.0AT A and 

COMB3.DAT A as explained in 3. These data sets will be prepared in a hard disk 

under the SUN IPX workstation of the Center for Antarctic Environment Monitor-

ing (CAEM), National Institute of Polar Research (NIPR), and will be made 

accessible to users for anonymous ftp transfer (hostname geoipx.nipr.ac.jp; TCP/IP 

address 133.57 .3.2; directory position/ pub/MAGSA T). Because of limited man-

Scalar Intensity (nT) 
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Fig. 5. 

180心

Color contouring of the crustal magnetic anomalies from the COMBl.GRD 
using a GMT program. See scalar intensity scale. 
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power, we do not distribute the data on CCT media. The data retrieval procedure 

will be given in the read.me file of the above directory or e-mail to shibuya@nipr.ac. 

JP・

Fine-gridded data sets of IO X IO spacing were generated from the standard 3°X 

3°grid data using a GMT program (SMITH and WESSEL, 1990; WESSEL and SMITH, 

1991). They are DAWN I.DATA, DUSKI.DATA and COMBI.DATA, respectively, 

and are available also from the above-mentioned ftp site. These fine-gridded data are 

not associated with the standard deviations, satellite altitudes nor number of data, 

because these are interpolated from the standard 3°X 3°data sets. One data line 

consists of 3 elements: grid location (longitude入andlatitude ef>; columns 1-2) and 

the crustal magnetic anomaly (△ F; column 3). Grid data sets for GMT users 

(DAWN I.GRD, DUSK I.GRID and COMBI.GRID) are also located in the ftp site. 

For reference, contoured maps of the crustal magnetic anomalies by GMT program 

are shown in Figs. 3-5. 
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