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The precursory anomalies for the 2011 March 11 Japan earthquake have been reported. The first is the propagation anomaly by
means of subionospheric VLF/LF signals particularly on the propagation path of NLK (Seattle, USA) to Chofu, which is
characterized by an extreme depletion of nighttime amplitude, together with an enhancement in dispersion on March 5 and 6. The
second is the depression of ULF magnetic field (of magnetospheric origin), which is the decrease in the ground-based ULF
magnetic field intensity observed at Kakioka on the same days. This phenomenon is also interpreted in terms of the enhanced
absorption of magnetospheric ULF emissions when penetrating through the disturbed lower ionosphere. Two completely different

phenomena are found to be explained by a unified concept of seismo-lower-ionospheric perturbation.
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Figure 1. The epicenter of the 2011 Japan earthquake (right star), and

CHF-NLK path (with wave sensitive area). The paths
(KSG-NLK and KCH-NLK) as well.
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Figure 2. Temporal evolutions of propagation characteristics of the
CHF-NLK path. The upper band refers to trend, and the
lower, dispersion. Both parameters are normalized by their

corresponding standard deviations.

7. ULF BRBEDTHRIER

HIEIZFES ULF Big & LCid, #iIFEORFTIC ULF BRI
PHIEIC CRAET D22 LT LB TS &, L,
ZOBRGLIIEBERRL, )00l LWEIS AT~
FERERL, WANWA LR L TR, Zidi BB S
% ULF 85RO T REB15 (depression) T & 5 (Schekotov et

3) B OEITFROHBEBORE (w7 =F 2— F)IC
BIEHNARTET 2.

ZOFHLWZ AT D ULF FEZELE 201143 H 11 HE
KUK U THEBIRNT LR 2 WS T 2,

WIHEH LT —Z oW Tk 3, WDC(H#HERT—4 &
VENEEYOT — X BERA L, BARERNO ZBHELG, db
HEE B (MMB)., i (KAK) R OUNEER(KNY) T, 48]
RHAEOHAT —20 IHz Vo7V Tl THD, BRED
FEREIL. 224 MMB 1% 640km, KAK (% 300km, KNY |%

1300km & 72> T\ 5, X3 ICHIEBEOER L ZBRISG (7T
YNEHNERLTH D,

EQ M>7. from 01/12/2010 till 31/05/2011

SODN" —— - =
¥ P T
J‘ \-x_‘,f“”“l // R\( P \\
| JF 7 (‘ L & |
| S g 10 2 4 \\
; ,»‘"/ : «q’\\ o 4 |
PN ¥ \
Loy
! S / ‘\
3 .f"“
“ NJI b tﬁ\ é = \
f ) E gurioo |
/ = = gl,f,f £ g ]1/133/11 ,v—":nf 50 \
| B v \
f /l"_,q,_; U\@lﬂoyn a8 I \\
e O |
: ?‘f‘:f'\’ N 7 L9 |
Fky = |
30" a2 z \
U N ; -an@ \
X 100 0 10020030040600 km 5) 5 O I\.
= |
’ ; @z 5 }

3.3 A 11 B #1158 & =8 S KAK, MMB, KNY) & OAB%HL & B4R
Figure 3. Relative location of the epicenter of the 2011 earthquake and three

magnetic observatories (KAK, MMB and KNY).
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Figure 4. Temporal evolution of geomagnetic activity (Dst)

and earthquake activity (top panel). The 2nd to
fourth panels refer to the results of dDep at three
observatories (from top, MMB, KAK and KNY).
The vertical dotted line indicates the date of 3.11
earthquake.
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