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Fig. 1 VTEC and AVTEC time series from April 5 to 21 in epicenter
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Fig. 2 Geomagnetic and solar activity conditions
during earthquake period from April 5 to 21

BRI, BTl 4 H 16 HH R R R AR AT
RERZ BIRFHIGESh A E . 4 A 17 HIHBLT -2
TECu 524, 1% H 1 Ap 188K, Dst 45 B PR 31
-55 T, MURGIGZHHCEAE, Frih 17 H AT
e REIE SRR, SR RSB A K
476 H B2 IE S W R K (5 TECu),
Kp 16 5CH/INT 4, Ap 38800 7, Dst J8BIIRT -
20 nT HAALENFAL, Fio,/D T 100, Hufh AR
FHTG ShE . NI, 4 H 6 H AR Z 5% n]
DAHERRAE R P M REis s 5 R, Zia %8l
W4 H 6 HIHEER S SRR E VAR
Hift—L o4 A 6 H BRIl X 4
L VIEC 5%, ASCHEM T 1GS M5 oo Mol
S 2 h oy R e Bk B R M 1] GIM Kidle o o i
16 KAZKIH . #igis sh#mimg VIEC R E A
HWRSHEAH, [RIAER I o A7 3 5 2 1% K 1 b

TR, 1932 VIEC, R LRSIk 4 45
e HAaERMES)Z VTEC #4710, B3 A/t T
4 H'5 H UT20:00—4 H 06 H UT6:00 ., s [a] 53
52 h 43Kk VTEC 23047 B (2060 L 5 R OR =
FRLE) .

ML 3 fE % 175 BT i 00 2% 3 42 BR 5 5 I AR 1
HEZRAM S H UT20:00 FFIG IS, S
DXIRHAAE R LS, WAL TR W 0° 23k, [H]
AR R AR 7 I B b B, LR S B
HK; 22:00, FEFEREEIFGE MG, BHAR
J5 ] () S8 IX BT A8 K5 6 H UT00:00, 5574 X
BRI PaRS B, SR W E IR, R A
TRET AR Ty [ (28°N,170°W) , fx K{HZ) N 8. 2
TECu, i 7§ 2 BRILHE X 30 57 % 72 & Wi UT /)N
UTO02:00 S5 DX sk 31 1k 72 O T, I (AT 7E =
Nl A5 J 1o, A 2R R R AR T 2 5 UT04:00 7
WG AR B 2s, 58 KA 8.6 TECu;
UT06:00, 7= H B i 5 % JF 45 ek 55 ;. %) UT08 00,
SRR EEAN R

4 J16 HApki g2 5% A E KM ER P AR
R 23 T 1) RN 2P BRI HE X8, HLRRZE f )
(K, e 4Bk H At X3k B A H BB 8 1Y) 5
MG A 2 v LA %K I K B8 5 E 55,
WG E S LL BT, SRR BTN 4 6 H
MR A MR EE R E R 5 FHEA X,

3 4hEHiiE

ASCH TGS FrunHEAEAg 2016 - 03 —21—04
- 21 52 4 A HL 2 IR RO AR Y H AR LN B
e s LR VIEC, SR 3h DU 23 (7 B X 3
AT RZ T B B9 2 VTEC W8] )5 91 347 43 #r, 76
HEBR KB A RE TG S M A 15 B0, & B4 H 6
HHEZ VIEC 7P /E W A IE 524, H 5 W it
AR Rik—H 08 4 H 6 H 2Rk Hfh X0
LB VIEC 54, FH Bk AL 32 4 M 5
BT 4 H5HUT20.00—4 H 6 H UT06:00 4k
VIEC S oA, o2 5 X sl 722 AR 7
1] ) PY 1L 7 1] (i A% HL G H8 K 5 2 2%, UT04:00
SR IEEPIARR P L2, BRI X B
FUBLG, HAL X IR B A B E— 2P
W74 H 6 HARHREZAHEHRIZKHET R

Xt 72 e A I ROK B B R S T ST B R



2

K rI Al S . FEFIG Bl DU S vk 1 7R B R] H 5 )2 TEC S+ 431
(a) UT20:00 (b) UT22:00 "
60°'N
8
o
4
60°S
H m— m— — 0
180" 120°W 60°W 0 60°E 120°E 180°
(d) UT02:00
12
60'N
8
o
4
60°S
— m— 0
120°E 180° 120°W o'W 60°E 120°E 180°
(e) UT04:00 (f) UT06: 00 o
60°N 60°'N
8
0 0"
4
60°S 60°S
0

120°E

60°N

60°S

180" 18 60'W 0E 120E  180°
(g) UT08:00 -

8

4

0

180" 120W  60'W 0 60°E 120°E 180"

B3 4 A5 H UT20:00—22:00 #14 A 6 H UT00:00—08:00

Fig. 3

VTEC anomaly distribution from UT20:00 to 22 :00 on April 5 and from UT0:00 to 08 :00 on April 6
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Abstract: Based on GIM grid data provided by IGS center, We select the 16-day VTECs which is not affected
by the solar and geomagnetic disturbance as the background reference value, and analyze ionospheric TEC a-
nomalies over the epicenter of 17 days before and after the earthquake in the Japanese island of Kyushu by adop-
ting the sliding interquartile rang (IQR) method. The experimental results show that except the solar activitly
and geomagnentic disturbance, the anomalies occurred before and after the earthquake. On April 6th, 9th,
16th, there was a positive anomaly. On April 6th, there is a negative anomaly of about 1 TECu, the earthquake
occurred on the same day with a negative anomaly. Abnormal areas in the southeast of the epicenter, from west
to east , the migration process gradually increased. There was abnormal time longe on April 6th. the VTEC
maximum anomaly appeared between UTO: 00 —06. 00, the peak point occurred in the southeast direction of
the epicenter. But there was no significant anomaly in other regions of the world. Therefore, the epicenter of
the April 6th VTEC anomalies are related to the earthquake.

Key words: earthquake; ionospheric anomaly; VTEC; sliding interquartile rang method





