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PRELIMINARY CONSTRUCTION OF MAGNETIC ANOMALY MAPS

AROUND JAPAN USING MAGSAT DATA
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1-3, Higashi-1l, Yatabe-machi,
Tsukuba-gun, Ibaraki, 305, JAPAN

Abstract

MAGSAT supplied abundant data of magnetic field measurement. It is useful
for the investigation of the earth's crust to construct magnetic anomaly maps of
global scale. Authers are attempting to draw precise anomaly maps around Japan
using MAGSAT data. Investigator-B tape data of Nov.2-Dec.22,1979 were analysed
and preliminary anomaly maps around Japan were obtained (Fig.6-10). In the
cource of analysing those data, there were many problems, which were solved
after repeated experimental processings.

Anomaly maps in this paper are not yet corrected the elevational effect.
The more precise anomaly maps will be constructed after correction of elevation,

using final data of all MAGSAT orbits.
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Magnetic Field Data

Investigator-B Tapes

Header Record :

Orbit No., Date, Kp-Index,
Time of Equator Crossing,
Field Model Coefficients, etc.

Data Record :°

Orbit No., Time,
Magnetic Field Data, etc.

* Magnetic Field Data (Array)

DATA(30,25) : Data Values for 25
Valuables at 30 points
in Time

DATA(J,I)

I=1 Latitude (Geocentric)
I=2 Longitude (Geocentric)
I=3 Geocentric Distance

I=4 Magnetic Local Time
I=5 Invariant Latitude
I=6 Dipole Latitude
I=7-23 Magnetic Field Data
I=24 Attitude Quality Word
I=25 Spare

Figl Contents of Investigator-B Tapes

(DATA(J,I),I=7,23)

I=7 BS Total Magnetic Field
(Scalar Measurement)

I=8 BV Total Magnotic Field Calculated
from Vector Measurement

I=9 X Northward Component

I=10 Y Eastward Component

I=11 2z Downward Component

I=12 BVA Average for BV

I=13 XA Average for X

I=14 YA Average for Y

I=15 1zA Average for Zz

I=16 BVSD Standard Deviation for BV

I=17 XSD Standard Deviation for X

I=18 YSD Standard Deviation for Y

I=19 ZsSD Standard Deviation for %

I=20 BMD Total Intensity of Model Field

I=21 XMD Northward Component of
Model Field

I=22 YMD Eastward Component of
Model Field

I=23 ZMD Downward Component of

Model Field

Fig.2 Magnetic Field Data

in Investigator-B Tapes
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. Select Latitude Range

. Remove Loss Data

. Noise Suppression

20°N - 60°N
Kp £ 24
115°E - 155°E

Latitudinal Distribution
20-21---30.5---40---49.5---59-60
Min. 1 20 20 20 20 1

Select Kp-Index
select Longitude

°N

. Remove Regional Field ( Field Model MGST4/81 )
. Ring Current Correction

( Remove Latitudinal Quadric )
Ve =V - (a*6%2 + b*6 + c)

totHs. X TZ, Do Iz l’ck) Fig.3 Flow of MAGSAT Data Processing
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f = a+A + b8 + c*h + d
f : Magnetic Field
A : Longitude
6 : Latitude
h : Height
Data : Ai’ ei, hi 5 fi
Minimize
A L%[f(xeh)-flz
N = AR A A <
where N = number of data points
Obtain a, b, ¢, d
Let Ao : Longitude of central point
6o : Latitude of central point

Fig.4

How to Reduce to Mesh-point Data

1 N
ho = § 2, B
=1
Obtain fc = a*Aog + be6y + c*hy + d
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Fig.6 Geocentric Distance to the Surface Fig.7 Preliminary Magnetic Anomaly Map
of Reduction. In Anomaly Maps of F (Total Intensity) around
(Fig.7-11) bellow, Magnetigc Values Japan.
are Reduced to this Surface.
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Fig.8 Preliminary Magnetic Anomaly Map
of X (Northward Component) around

Japan.
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Fig.1l0 Preliminary Magnetic Anomaly Map
of Z (Downward Component) around
Japan.
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Fig.9 Preliminary Magnetic Anomaly Map
of Y (Eastward Component) around
Japan.
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Fig.1l1l

Preliminary Magnetic Anomaly Map
of F (Total Intensity) around
Japan Reconstructed from Model
Field Direction and Anomaly
Patterns of X, Y and Z.
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