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Estimation of two different induced fields on geomagnetic data by using frequency
transfer functions between observation sites
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If we try to detect signals having no relation with induced field on electromagnetic time series data, induced field on the data
must be precisely estimated. We attempted to estimate induced field on time-series data by using MT frequency response functi
and showed to be successfully estimated induced fields on MT time-series data. In this study, we attempt to estimate induce
field on magnetic data by using transfer functions between geomagnetic observation sites. We used 17 site magnetic data (MM
AKA, ESA, MIZ, HAR, KAK, OTA, KNZ, HAG, SIK, TTK, YOS, MUR, KJU, KNY, OKI, CBI) of the Geospatial Information
Authority Japan (GSI) and the Kakioka Magnetic Observatory, Japan Meteorological Agency. The period of the data is Jan
2002 to Dec. 2011 (10 years) and the sampling is 1 minute. The horizontal component (H) was converted to Hx and Hy, and :
high-pass filtering of 6,500 seconds was used for the data because of eliminating solar quiet variation (sq) and more long-tert
variations. Each transfer function of the sites is obtained by using the BIRRP code (Chave and Thomson, 2003).

Induced field on time-series data was predicted by the transfer functions with KNY data (the first reference site). Residual dat:
between observed and the predicted induced field data of the sites seem to be correlated with site to site. We therefore attempt
to estimate the transfer function between residual magnetic data of each site to MMB (the second reference site), and we su
cessfully obtained the transfer functions. By using the transfer functions, the other induced field on the time-series data couls
be delineated. If the former induced field is called &quot;primary induced field&quot; and the latter is called &quot;secondary
induced field&quot;, it seems that the secondary induced field is locally-distributed at the northern part of Japan.

0000000000000 0U000O000000000C0000U0O000OD00O00DUOoOO0OOoDUOoODOO
000U00o0000000O000O00o00000O00U0O00O0O0000ODO00DUOO0O0OODOOOOOoDUOoOoOOn
MTOOOOOOOOOOOOOOOOOOOODOOOOO0OO0OO0O0OOOOO00OooOOoOO00oO0OooOooOOoOoOoOooOo
goooboobogogbodbbdooobooobboobogubbobooboobboDboobboob o
goodoooobooboooboobodooooooooobobooobobbtoddoooobobDb bbb ooL O
000000000000000000000000000000000000O00UO0O0O0O0O 170000 (MMB,
AKA, ESA, MIZ, HAR, KAK, OTA, KNZ, HAG, SIK, TTK, YOS, MUR, KJU, KNY, OKI, CBI) O 20020 1000 20110
1200000000000000000C0000000O0O0000O000HxDO HYyOODO 20000000000
000000000 Do0oooDooooesoo 0000000000000 ooooOooog KNY O
O000000DDDOBIRRP (Chave and Thomson, 20030 0 000000

000000000000 0000000KNY OOODOUOOO0O0O0U00o00oooooooooooooooooo
0000000000000 00000000000000000UO0O0O0U0DO00O00DUDOOOoDUOOooOOoOn
0000000o0oO0o0o0000ooOoO000U0oOoOo0oOo0D0OoOooOOOoOoODUOoooOOoOoMMBODOOOOOODOO
00000o000ooO0o00o0O00oOoOo00OoO00OO00OO0O0OO0O0OOO0O0DOOOO0O0OOOoUODOOOn
oo ooooboboboooboodooooob bbb bbbbbbbbbobodoooooga
gogodogogoooboooboboboooooooboboboobobobobddobDLDbLb bbbl oL b
0000000000000 O000O0MMBO AKAOOOOUOOOOOUOOODOOUODODOOOOODOOOoKIOoOo
0000000000000 O0oO0o0U0ooOooUoOoOoUooooOoUoOo



