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HIFEICHE 79 2 BRIKINBIRIC DOV T, FY 2+ @ VAN JEIC R 5 N 2 HIFEN A 5 H 0, SBEEIC 1) 5 8 MRy
58, BE L ORENBIIIOME N D 5. ThOEMKNEEO AN AL E LT, L FEMESR, 2. 08 FEICaE
N5 CZRRE O E LRI > T2 IEFLOBENET, 3. BB/ OB K 2 MBI BN Fi7s EMNRBEN TV S, IEFLRNE
i&, Freund et al. (2006)c & > T/RE N, KA DEFEIC K > THIEE X Nz EFLDERER D S IEE B 2B E T 23 Th
O, kR O B W BRGSO R TR S N A BN 2 BE ZHH T 2 M THEH SN TV 5.

ATETIEZF DA N Z X LOFRBHD =812, FHEY 1 X 3cm X 3cm X 10cm KA (TEfE, /N> LA H) O—EIcE )
1.08MPa-5.45MPaz N A /)72 42 U X 1, Hefiah & IEHEAEEB O OB 2 RIE I 5 BNERZI1T > 7o, BZEHTKICR
LRIBRICK DTS N TO D54 T, £IKDEFIC - BRI LD RSNz, ZOZEDORSNEL o294, [Eh
AL T TR &, EHZEITHENTERE Tld-20pA~-40pA, /N LA E TEHI-1.5nA DFERIF DK 3~5 0 &+ E
WERZED RSN, F iz, Hifd 2 548 (3cm X 6cm X 10cm) DHIE T, A, [[& /KR, [ T 2 50 EHRZE
ENEIHI T 72, F iz, BEX 2 £%5K (83cm X 3cm X 20cm) T & AR OFE RS STz, —J7T 100 CTHEVLEIC K >
THIRE R TAR Cl, FRIC K 59 COBREBMHIEL AN o7z TS ORI, FIBUKOIFENERELICK
LD TVBE T EZRLTWVA. EHIC, FENTEERALOHMRHEIZ, Orihara et al. (2012)c X > TRE N7z, i
ERIHEC 50 2 HERIC AT L THBRICBIII S N7z p VIm OFBEY &, iR AR T % RS OIS i% 10~1000Q -
mz#&Z5EHMNETAS.
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1) F.T.Freund, A.Takeuchi, B.W.S.Lau,Electric currents streaming out of stressed igneous rock step towards under-
standing pre-earthquake low frequency EM emissionBhysics and Chemistry of the Earth 31. pp.389-396. (2006)

2) Y.Orihara, M.Kamogawa, T.Nagao, S.UyedaPreseismic anomalous telluric current signals observed in Kozu-shima Is-
land, Japah , Proceedings of the National Academy of Sciences Vol.109 No.47 pp.19125-19128. (2012)
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Analysis of geomagnetic diurnal variations at Esashi station from 19972012
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ASHIDA, Ryo'* ; HATTORI, Katsumi ; HAN, Pend ; FEBRIANI, Febty ; YOSHINO, Chié
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There have been many reports on ultra-low-frequency (ULF) electromagnetic phenomena associated with earthquakes in
very wide frequency range. In this study, unusual behaviors of geomagnetic diurnal variations prior to the 2011 off the Pacific
coast of Tohoku earthquake (Mw9.0) have been reported. Ratios of diurnal variation range between the target station Esas
(ESA) which is about 135 km from the epicenter and the remote reference station Kakioka (KAK) have been computed. The
results showed that there had been clear anomalies exceeding the statistical threshold in the vertical component about 2 mon
before the mega event. These anomalies are unique over a 16 years background. The original records of geomagnetic fields of |
ESA station also exhibited continuous anomalous behaviors for about 10 days in the vertical component from Jan.3, 2011-Jan.1
2011, about two months prior to the Mw 9.0 earthquake. During the same period, other independent geophysical parameters su
as seismicity and crustal deformation also show clear unusual changes, which suggests these anomalies might be related with
mega event.

F—7— R: ULF seismo-magnetic phenomena, earthquake, geomagnetic diurnal variations
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Identification of seismo - ionospheric signatures by using amplitude and phase informa
tion of VLF/LF transmitter waves
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HEEIC e T U7 SR ELIE VLF/ILF B B 25 [ S T 970, 5L WHAERRIIRIZIHS MR > TWRL,
EIR CEELNE, MO & 25 2 — )V EONGEIRE I S M B T & I ERELFEAE B O i O R O M 1l
ICDEMNB T8, BlENIZEROERZLBERTESR T U, EELONE « ZEE A7 —IVOREZITS T e hnEt
RNORTH B, AWFETITHIEERIC LS M EREEEL 2 RS2 (LIS ANAHZ L E BV TEN Lz, ZO/ER, HiEEIC
FAT 9 B EEEELICBOTRIBICEED RSN NEIC S EERZBIEN R 5Nz, £z, FDTDEZFIH LT
VLF/LF HHEHROEUEMATRE R & Sz bk L iz & 2 5, IREMRCMHZ b SICRWL—BDBR 5Nz, DLED SHIE
WCHeAT Ul BB B AL ONIE « ZER A —)VRAE T % BT, HRiE - (i 2 DOEHREEFRRICHEH T2 2 LA
4&?%60

F—U— N EHEEEEL, FDTD %, VLF/LF 355, HiE
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I
lonospheric Anomaly as an Earthquake Precursor : Statistical Study during 1998-201.
around Japan
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PR SURE FE el T I I ERIC S T U CIED TEC BE DR HINICHEEICHBIT % T & A [Kon et al.,2011]C K 5 Sef 1%
X THEINT WS, LA L, Aot THW S Nz R EELIRIE B A 30 TR R T %
ED Lo TV, ZTT, AWETIE, HREAETUARZHEHCvE L, MBI/ T % TEC BEDHEHNCHE
ThirhZiE L.

MRS HEEL O R, REARZ I TIC X > THIE S &, DR D & ERHZED FREHEE(E21$5 Bias-corrected
Acceleration Bootstrap Method : BG& &\ 5 #ial it T2 7z, TEC Ot T4, [Kon et al.,2011Jic 7z 50,
Superposed Epoch Analysist» 5 #iaHiHT T 7% v 7z, BCaikZz v T 19954E 5 20124 0 HAR D Hithg & EHELEAR

Z A UTAGR, BEUROKRE MR EWE EHESHESLIMN R 3 EANH 5 2 b o7, £z, DstiEfic
DWW SR Z23E 95 T LA ARE L IR o Tk,

IS, 3R T Hi g SRR R 2 AT BRI AR & U C 1998-20106E 45 K U 1998-201 218 DU T Hifi &UHERRL AR 7 Iy
RN TECT—Zh5REL, HAHIKDO M = 6.0, D = 40kmDHIFEIC DWW T SEAMTZTTY, JATHIZEOFER L DLt
RafrotceTh, HMEED 1~ 5 HuflcHRIC TECHHINT 2 2 EhnhoTz.

T 51T, HEHESTL < WS TWA Molchan Error Diagranfi@ht =320 L, SEAfRKTIC X > TR Nz, TEC
BEOMETHY AT LE LTOEMEZIGEE LTz, ZORSE, Ml SHESLIHR ORED U I BfR A S HETHIS
AT LELTHMTHAZ EhbhoTe. iz, HRESHETLIRZ DstfEEUCE DWW TERIE U721 5 AWl DN ) |
L7z.
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Detection of thermal anomaly associated with Earthquake from MODIS data
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HIEETEENC A S KEOBRDEELFETH O, ZTORM - THTFEOMBENEEIN TS, £ T, AWMETIE.
BYUE— by I T =2 BRI UTERENCES LST (Land Surface TemperatureDiR R H Z RIS 5 C L%
[0

HIFERRENC A S IR R OIS OV TR, ATHE Aqua/Terrdac 5 SN T\ 229 MODIS®D L3 LST (Land
Surface Temperature7 — % 2 T, #IFE 7 1 R L RSKIDIRE R E OBIRIEZHEHNCHE Lz, TNE TOMRATIF
FUC K 5Ty WL DO DORBIIR HIEE OFCHEE ~ R ANCRERENVEC TV T EAME TN TS, AWZE T,
LushanizZ (China, 201344 H 20H). L’ Aquila#izZ (ltaly, 20094 4 A 6 H). WenchuarifizZ (China, 2008
5 H 12 H) MIERICEIL T LST 7 — 2 Z R 2= G HENT L7z, LW Aquila HIZZICBI L Tid. HIFE0D 8 Huflc i
IR R NERAE CER 100kmLA) IENTWS T DR TE R (Terra-MODIS, Z D 4 K& ICBIlE iz
Aqua-TerraD 7 — 21 X 2 T CHLIRERE DRI T E /2, T ORERIZFEITHIZE (M.Lisi et al. 2010 12 X% AVHRR
TIR OFENTFER RIS DMNTHER DK 3 FFBRICEENH TV E) LHELLIERTH -7z, TDT NS, HIES
D 8HEIMND, Dlad & & 4RFHLL MG U7 RERED, BRAGLICEEL TV RAHEENRSZ LEZ 5N, o
MEBOX SR 5HENEETH S,

PLED X S1C, MODIS 7—&IC X 2 @Y iR E R E A 7 )L TV X LR, HEREEhx & OSBRI - T
WHARBRFRIC DN B KT VT v VS 5 T & b o Tz,

F—7— R: MODIS, i, i 5Lk, 5 7 1 S
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