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Preseismic anomalous telluric current signals observed in Kozu-shima Island, Japan
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“ The VAN method, named for
Greek physicists  Varotsos,
Alexopoules, and Nomicos,
seeks to predict near-term
earthquakes by monitoring
a type of naturally occurring
seismic electrical signal known
as telluric current. Since the
methed was proposed in 1981,
researchers have reported sig-
nificant correlations between
preseismic anomalous telluric
current changes (ATCs) and
earthquakes. But others have
argued that no causal relation-
ship exists between faulting
and seismic electrical signals.
Yoshiaki Orihara et al. (pp.
19125-19128) searched for cor-
relations between ATCs and
nearby carthquakes in a record
of telluric current that was ob-
tained from May 14, 1997-June
25, 2000 at Kozu-shima Island
oft the southern coast of Ja-

pan. Assuming a range of lead
times; magnitudes. and dis- Magnitude 2.5 or greater earthquakes at depths 50 km or shallower
near Kozu-shima Island, Japan from May 14, 1997-June 25, 2004,

tances from the recording sta-
tion, the authors determined that the best correlation oceurs for earthguakes within 2() km that have a magaitude
greater than 3.0, Given these parameters, the authers report that 11 of 23 earthquakes were preceded by ATCs within
30 days, a result statistically well beyond chance. The study, which includes a simple speculative model; contributes to
the body of work aimed at exploiting ATCs to forewarn of impending earthquakes, according to the authors. — T.J.

Fig. 1. The front cover of the PNAS article. Our paper is selected as TWIP (This Week In PNAS).

BN A B A 19l & | MEEITEOHEE 23 [HARSRIIMIZIR Lz L 2 A, BEE/HND 30
HUNICHEE Z o 72 B IX 11 8T, 20 BUNZE L 10 TH -7, Tz, MEM AR 2ot (7
TA AT RA) & ZORICEELTCHBEORFMEL KT D L. 77 20D H L IITHOR
BITHEN AL, A T ABEDOH LTI THRAET D LWV o R ZRBER b A LIV, MYk, ffH
S TIXEOMEGIZE 5 = AgEOMEI M (EH-FEE) (S > CHIE sl L e, BEAL
DT T A <A FTALZDOMHEFTRORETHNPINTWD EIRRTHZEHTEDH, ZOK D RHiEEN
FEBLE B L OFNEDMERTHR IV 95 2 &0 E 3 IO T, SREOFKFNRRGEE (74
LITHR 2 A S CHEEOFLER L T 5%5%) 217072, ZORER, MATIID -7 52 &M



RN L DffEm & TR o T,

LB LD S T S Uc A 2 R AR, XY 2 TR S T B iR 22 R A1k
CFRLEDOHLDTHDEEZLIL, FY Y LITIDOL I RBARNALID Z EPHEICH A RIS
MR SN DOHEHITH D,

%iwﬁﬁ>
T, mXARBIITEONIZaA L MELEED . et DRI D72 N D R A AT IR
b‘kFE\b\i?‘o

(1) ZORIBEOHKFIIMBAREL DD TIXRVHNA?

MR IR A 2k é%@fi%@iﬁh [ CIHATCHHENL 2 0 o WS S
RIVIZKWIEIbH Y £9, £z, E'ZI:J—JL SEEICHEIFRAE L TWET A, FUEETHAXY

TFEAERELERA, ZDLHIZ iﬁﬁm HLZEMZ IR 26 > TRAELTHET,

L7=oT, BT Doékwotm%®*&@ﬁ%¢*“ HimCTE A, LovL, Ma4ELs
WIZAiR—=F v h E Vo e MERRN H D TIE WD EnozitibHHTL X 5, Tk LTk
Bl 2 I X BRI R AR (B - IR RESS) b AL ACPPE IR CRAARKES) 4 THZ LI
TEEHATL, —H T, 30U ERNZ TWolEE THEBN LRV EEbN R EIEIL, WE
FICRELTWETA, 20K ICHIEEDORARR & FEERICHAET HHE &L OMIITEEN R ALY H
DHENEL ., FOMRERPLT LHEY LTV RWAESAH D £,

RAIZ DM T N—T1XZ D X D RGN O R A MR OBL & LTI A TWET, MR LTV
ANDIRGAEDEHET G T > - T, Bl _ﬂ%%%{ﬁlﬁ)f%iﬁb\EQOD EEVWNET, HIEEDSMNCL

Fp L ZATIIRGBIR O EMERTT, ZARTBIENRAREL, BEOFEFNZL T HED LT,
KETHIL 100%TIEH Y /A, £io, tHEZFFEOH %fiﬁﬁ%ﬁ EEO TS FRRICEMERIC
0 ET,

FEE L EICR LET & REmsC T 34 2 » A BRI A 19 [F], MRS 28 [FIFEAE L

T%iﬁ‘305®%ﬁﬁ@?%@ﬁm%ﬁ5&\%ﬁ%¢¢(gm#ﬁ 135 58% T L7z, 1 9[RIDE
HABR LI5S, RRORMEHVELT19x30=570HIETHIEL (FRAEHTHND) LW»
IHICR Y 9, ABUIWIRIIFERICIE 342 7 A (11839 H) TLZ2bH, 570/1139=0.50 (=50%) &
AN aaﬂﬁ'!iﬁ'kf%#: ETHIRREI LET, 50% & 58% Tidxt L CTENH Y ¥ A, LorL, AL
72 LD ICHIEB IR ERIMICE LS EZ AL OTIEH Y T8 A, #HXHO Fig.34 1XFEEICREA L-HiE
frzERa sl () & CRAE L-#EDORZRY] (T) 2 5R/LTWET, —BLThnd X9
CHUER IR RIS IR AE L CWEREA, 22T (2) IWRTEIRTAME L THET,

Q) Zv ¥ LrHBHRET X b

ARWFZE CIRRE LA & MBI LT AR 3o TWET, L2 - T, EBEICHAE LRl
EHIEE & ORISR EAR LD b EWMRWERREET 52 2 &1k b BEA (L HE L ORICHER & 5
MR BN L E LT,

B 11839 H O 72T, BEZE(kIE 19 (8], m%123@%@t1wi?oiﬁ%m&mﬁk®ﬁ
JEE—xf— & LET, RIZH 2 HIFRITx U CREATREMINIC BE 2L E D - o555 13 HER & ORER A
MOEWERFEELORAEZEARLE U, tho R H 2k “Axv”&bi#oit\%é%ﬁﬁﬁmmﬂ



Bl L MBPEEE D - 72 8561%, BDBRFEE(LE OME, BOREENLLBEOMEL 25 h X
iﬁi ZDX D BRGEMTREOREE & HE L OIS ZH~D &, TR 30 HT 11 B, 20 AT
108, 10 HT6IE, 3 HT4EERY ET, w’*®i5&ﬂmﬁﬁﬁ%%io%%wWﬁw#%@
AETHFIEE LT, arta—4TT U F ACREEEOMB AR A Sz & & & OxfRERE ik L
THET,

FPE BFEEEFZEORERICEE L, #iE 23 M4 7 ¥ AICHAESHE, 30 H, 20 H, 10 H,
3 HOEATR CORIGEET A M LET, ZOMENRK2A4 D AARIZ2D 5, ZOKOMIZHZD
oD FATREMIAN 30 HE 20 H, 3 HD & &, Actual Rate (EBEDOXIIL) 23 95.4 X—& %
ANEBZTWET, Zhux, 74 57 A b 100 BEIOFRIT CEEO R EEL & HE L ORbiREE & [F
CELITENEZBADEEIL46 LN L2 ER L TOET GRCTIE 1 HEEAT L T ET A,
DPYRFTWEIE LT 100 BN L TWET), SatfCIiIBATIIEZ DI WZ LEE2 20T X ME
RLTWET RICHEAEE S BEE19E 7 o X AR EITTFERXK 2 BO EOR T,
ZOTANTHIATREIA 30 AL 20 HDO & X2 95.4 X—k U HA NV EBZTWET,

FITRFEEA & HE & OBRRIZOWTIE, BFEERL ot & BRIRAE AR BRI H Y £, X3
DRI TR LT B, AT T 2 REBNT T 204 R L TWET, — ., Ha TR UL-H#ED
%ﬁ?éi%QM®@¢ﬁv%fx%%biﬁoﬂ%QM®@¢ﬁfﬁxwkﬁi%wﬁ@@m%ﬁ%
AL, vAFADLEFEMTREL TCWET, ZFE=RBEOME S M THITEHEEICbH T
i@iﬁoﬁm#%%ﬂt11ﬁmﬂ ZAb L HRIT T T Z OBMRA LY 2o TWET, IzAkl

BilhHD) D A—1%, 20X 5 RBEEOMmME L MEOEFRMEOMBREERB LIZHADT V& L
71%@#%(# B A R ORAE BICEE &7 AAR TIEHGITRRIA 30 HE 20 HO L &
Actual Rate (FEFEORIE) 2399.7 X—B o XA NV EBLZTWET, ZHUET o F AT A K 100 [BIOR
ITCHEBEORFEZLEHE L OXIGEE LR CEZIXENEZBA 551X 0.3 B LRNWI L2 EKL
TWET, SWVHEZAUE 1000 FNZ 3 EILMEZ H72VNEE, HEHNIZITMARICE Z v i< Wz & &R
waiﬁ T, AT 10 HE 3 HOBAETH 954 R—k L XA VEBZTCHET, 2D L7
FERITEFE AL EEE X7 EOR TH R TT,

A [%] AAR B (%] EOR
60| L e
60 - Actual Rate
— Actlual Rate I 1:99.?
40 : B -P99.|7 10 [ : P95.z|1
- Pos.4 - '% Pes.3
T D 11 1%iPess 20 F teyPaiy
,,,,,,,,,,,,,,,,,,,,,,,,,, ] i5tPaiy i 7 Pag
1 D FiPus 0 - 1Pos
Mm@y @My My @ (Y)P0 3 M@y My Oy (@ (Y)
3 10 20 30 [days] 3 10 20 30 [days]

Fig.2. (4) AAR in the randomly generated catalogs. (B) EOR for the randomly generated ATCs.
The results with and without considering the east and west clustering of EQs are denoted by (n)
and (y), respectively. Horizontal lines are the actual values of AAR and EOR. Blue points show their

means, and bars are percentiles.



34°20'}
@ EQ980730 M3.7
EQUSH426 \.|.1_~\_::_'.‘-
E ﬁ E 1t N EQ9902 gL ' EQ970829 M4.3 iﬁ g{t
T ll.f. MLl @ % EQ980824 M4.1
a)*ni'l.i ' — ,f»— .I il a)*’j'l'i
NPTRS N ) CQO70522 MS.2 -y
—)74+x . EQUTI029 V3.7 ”)’f‘%.-:J.;‘;':]'J'-,I'ri‘l:mll il —)j,?x
34° 10" FQUEH424 M3.0 .
B
qﬁ%ééﬁ km
e —_—
il S B 0 5 10
w@‘@/‘J'.
(a) . |
139° 00' 139° 30

Fig. 3 The relationship between observed polarity and the location of earthquakes. Eastern and

western side earthquakes show positive and negative polarities, respectively.
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Fig.4. Schematic diagram of a speculative model generating ATCs with opposite polarities.

(4) horizontal projection. (B) vertical projection.



