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Retrieval of long-term volcano-magnetic variations by using a wavelet multiresolution
analysis
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A method for retrieval of long-term geomagnetic field variations related to volcanic activity from an observed geomagnetic
field was developed by using wavelet multiresolution signal decomposition technique, which adopted the Daubechies discret
wavelet transform adapted to imaging processing for edge extraction. The new method is to retrieve the long-term trend from th
data contaminated with the other variations of non-volcanic origin such as Sq, external geomagnetic field and observation nois
Our goal in this study is to improve the conventional method depended on referring to data from a reference site, focusing on th
long-term signal analysis problem.

The wavelet analysis in the previous study is applied to retrieve the daily geomagnetic variations from data obtained at ¢
temporary site on Kozu-shima Island other than from data at the Magnetic Observatory, Japan Meteorological Agency. The
result suggests that the daily geomagnetic variations are sufficiently retrieved from data at even a remote unmanned site.

The new method is applied to each total intensity data obtained at Miyake-jima volcano and Kozu-shima Island, the referenct
site, eliminating the geomagnetic disturbance influence and noise. In the study, the convenient subtraction procedure is assum
to obtain the residual contaminated data including the volcanic signal as well as the conventional method. The wavelet metho
uses procedures for retrieving the long-term volcanic signal from the residual which consists of mainly the volcanic signal, Sqg
and oceanic tides. The short-term signal components which consist of non-volcanic signals and noise were reduced so markec
on the new method.

The result shows that the wavelet method retrieves the long-term trend more effectively compared with conventional method
In future, we will investigate characteristics of the new method through example analysis using available amount of data.

coobOogoOoobopz002000000O0OoO0oOoD,200400000000000DO00ODODOODOOOODDOO
obooOooboobooooooobooooooooboobooboooobOoboooobOooboooboobOobooooon
ooooooooooo0ooooooo0oOoooDbOooooooboO sgoooooooooooooDbooooooo
boooooobooboooooooobooboobobobooooooboooooboobOoboboooooboooooboOon
goooboobooooobooooooo
goooooooobobooobooooooboboboooboooobobobooboboobDobobobboobooDoo
000000000000 00000000o0oOD0000U0oooooooOOPRR200D00DO00O0OOOOOOODOOO
0,199 0 00000000000O0Tradand Travassos, 20000 0000000000000 0O0O,2000 00000
boboooooobobobooooooobobobooooooboobobobooooobOobooboooboooboOon
0o000000o0oopoooooo0O sqOooooooo0ooOo0ooooooooooOooooooooooooon
goo0ooo0o00opooogOoooog 2rodob0 11000000 OO0O00OOO0DOOOOO0DOOOODOD
goooooogoo20010oooooooooooooooooooooooboooooooooooDooogoo
oboooooooboboooooooobobobooooooobOobOoboooooooooboOobobooooon
oooooboo0ooooooobo0o0oooDbOobO0ooooooOooO0oOoooDOoOoboOoOoooDbobD 20020000000
uboooooooboboboobooooooboooobooboboboobooobooboobobOobobobooobooboOobo
g0oood0ooopoOoUooooO0oooo0ooOooDoO00OooDoOo0OoDoOOoO0OoOoooooOoOoOoO sqgpoogoono
goooooooooooooooooooDooosqQoOoobgooooogooooooogoDbooogoooDooo
ocooooooooooOoooooobooOooogoooooboooOo0oooooOobooOogoooDOobooOobL1gooo
ooooo wBnTO 0000000000 ooOOobOO00ooooDOOoO0oOoooooOoObOoooooDODOOooOooooDoOon
oboobooboobooboooboooboobooboobooboobooboobooboobobooboo
goodooooooo0oooooooooOooOogUoooDoooooyOoDOooDoDOOooOoOGBNTODODOODOOOODOO
cooooOo0ooooooopoooo0og oAnTOOODOOOODODODOODOOUODDOOODOOODDOOODODOOO
oboooboooooboobooobooooon
oboooboo0oobooboooooboooooboobooooboooooboOoooon



