O 0000O0OO0CO0ODO0ODo0OODoO o460B 00150
Annuals of Disas. Prev. Res. Inst., Kyoto Univ., No.46 B, 2003

oooobobbbooooobboooooobbd

oooo -boogo -

*000o0o0ooao

0o 0O
gbooboboobobooobobooboboobooobooboobooboobooboonoag
gboooooobooobooboobooooboooooooooJbooobobooooboo
ubodobstoobobooooooooobooonb 4000000000000000
goboooboobbooooooboboooobooboobooooooooooooon
bobooobooooooooboooooooboooooooooooooooboon
bboooboooooooobooooooobooooooobooooobooooboog
gbooooobobooooobooobooboooooobobooooooboooonog

goooo :

1. 0000

ubboooooobooboboobooooogoon

goboboooobooooboooobooooboog
gobboooboboooooooooboooood
gooooobbooobooooooboooood
0000000000 (0000 Tanaka, 1993)00
goboboooobobooobooboboooooog
gboooooooboboobooobooooboooo
bboobobooooooooobooboboooo
oboboooobooooboooobooooobooog
gooooooooooobooooboooood
gboooooboobooooooooog

000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
0000000000000000000HDOO
(000,1978)000000 (000 0Dabis et al.,
1981) 00000000000000000000
00000000000000000000000

gboboobooboobobooooobooboooobooooooban

goboooboooboooboboooboooao
gobooobooobooobobooooboooo
gobooobooooooobobobobooooao
gobooobooobooobobooooboooo
gboooooboogon

gobooboooboooboooooooboooon
gobooobooobooobobooooobooo
gobooobooboboooboooooooooo
gobooobooobooobobooooboooo
gbooooooooon

2. ODO0OOoOOoOobOOobOoooooon

gobooobobooobooooboooooooon
gobooobooboboooboooooobooao
goooooboooooooooobooboooooo
Ooooooooooooooooooo squobo
gboobobooooobooooboobooobaoo
Ugebooboboooboobooobooobooon
gbooooooooobbooooobooboobooo
gboboooo40000000000000O0000
gbioooooooooooooooobooaoon



00000000000000000000000
0000000000020000S8Sq000000
000000000000000000000 (12
00/2400/00/10)000000000030
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
00000000000000000000000
0000000000
000000000000000000000
3000000000000000000000
0000000000000000000000
;0000000 f(3)) 000 (1)0000000
00000000000000¢#;)0000000
00JODO s(;00000000000 300
(X(),Y(i),Z(1)) 0000000 »()000000
w00 4000000000000000000

F@) =1(@) +5(8) + () + w(@) O (1)

gboooooboboooooooooooboaon

o~

(i

J

~—

— (i — 1)+ 1(i — 2) = u(i) 2)

s(i —j) = v() (3)

0

|
—

.
I

i) = 3 (A (+5)+
BiY(i+ ) +CiZ(i+j)| (4)
w(i) ~ N(0,77) (5)

0000000000+ 00000000000
00000000000 (2)0000 200000
00 (0000000 200000000)0
00000000000000000000000
s()0000000000000000000000
00000000000000000000000
00000 JO00D0O00000D0000 0000
(v(@i) 0000000 7£200000000)000
0000 (03)0000000#(;)0000000
00000000000000000000000
000000 L-00KO0O0000000000
000000000000000000000 (4)
00000A,B,COO0O0D0DOOODOODOOO
0000000000000 K+L+10000
0000 (500000000000 0000 720
00000000000000000000

0000000000000000000000
00000000000000000000000
000000 ()~()0000000000000
(00 1)00000000000000000000
(00 2)0000000000000000000
0000720000000000000000 (0
0,1993)0000000000000000000
0072010°°00000000000+2,K,L0
00000000000000000000000
0 00AIC (Akaike, 1974) 00000000000
000000000000000000000

3. DObOooooogd

goboooooboooobooooobooooon
gbooobooooooboobobooboooo

)
= 100 4 (a) synthetics |
c 01
— -100 1
-200
300 4
490 I I I I
10 (b) trend |
5 | L
2 o -
= 5 i
10 L
1 I I I —
10 c) periodic
5
Z o
— 5
-10
58 I I I I
(d) B, correlated
100 X L
T o
— -100 A
-200
-300
-2 I I I I
- 100 4 (e) By correlated |
c 07
— -100 -
-200
-300
s I I I
100 (f) B, correlated |
E O’WYWVW’WM“'WWWW“WWWA' VWV"W/M”'VMHWAWM"LWV’W’WWWWMWY’
— -100 - -
200 1 L
-300
490 I I I
104 (g) error
5
E o M
= 5]
.10 4
-15 T T T T
0 500 1000 [hours] 1500 2000
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observation noise.
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Fig. 3 Locations of Kuchierabujima volcano and
observation sites of geomagnetic total intensity
(solid diamonds) around the summit area. Dot-
ted circles show craters, in which Shindake 1s the

active one.
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time series analysis with the Kalman filter for the
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Fig.6 Trend components extracted from the data
of three observation sites by the time series analy-
sis based on the volcanomagnetic variation model

with the Kalman filter algorithm.
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An attempt to detect the volcanomagnetic variation by a Kalman filter algorithm
Wataru KANDA and Tkuko FUJIT*
* Kakioka Magnetic Observatory, Japan Meteorological Agency

Synopsis

A new procedure to extract the long-period volcanomagnetic variation was developed. A time series
model including a trend component, a periodic component, an external magnetic field response, and a
white noise was considered and separated to each component with a KKalman filter algorithm. The method
was applied to the geomagnetic total intensity data observed at Kuchierabujima volcano and worked well
against the data with a long-term defect by using the data of a standard geomagnetic observatory as
the reference data for the estimation of the geomagnetic field variation of external origin. The extracted
trend component of each observation site revealed that thermal demagnetization is going on at depth

around the Shindake active crater.

Keywords: geomagnetic variation, volcano, Kalman filter, time series model, Kuchierabujima



