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A global model to forecast large earthquakes based on b value

TS — S (I W2 R 2)
K. Z. Nanjo (University of Shizuoka)

' — 7//\/1/7 Vb —HIObEX, MEREMOEISTTORE S LHENH L Z EBHM5
:hfb\ . b LZOMENRE Y Lo B, HIEDORAEN LTS IZHONT, WMo 7T AXY 7
WOMEIFRERE E /NS D EZL20NE. TN EXFTH/ERELT, B, 7
ﬁ%l—th T A D20044F A2 < |~ T HUE 201 1V4E AL H 7 R LR (DL, SRIEHIEER)
O BIRAT T CHUB R AERNCHEN D LI mEN S 57, R Tl pEICIES L FHIGEN 240
BT 27DICHBEZILILDIEET MICONWTHRET D, Zaid, HER 2R e LiomfEdR
ZHTETLTH D, A, fEE L CTREE-180~180°, f#E-70~70°, & & 60kmblLik % i E L7-.
X, 1980 LARE DM >8D HE29l 2 Tl O xR L4 5.

Advanced National Seismic System®DHEE D % v 7 2 H L, MEDFHHEIZ1960F-LLEDOM > 50
HMEG6 TN A Lz, AR T D 1Ix1°O K& S 2o A DK 2 1220 T, &y
OHWNOMEZY 7V 7 LA, r=250km& i%E), 100HDOMEDORFHEAZHRAIZTH L
7RIN D BRIRME & FHR LTSRS ZERRT 5.

IE DA BB S T2 5 A, 0’(0)$75>%*Eﬂﬁﬁfﬁﬁk%&%ﬁjf(@%&on) A El, THEE O T — X
D [ EAR OB X 23-0.025D 8 A (104E B THE Y0250+ 2B AT Y), i, Fn ki
REEOLA, /)’KODEiP%SEFEJ@?Eonc‘: L7c. — 0, EDRA BB S 72 WS, St
X7 off). MBS AR+ 4 uﬂﬂﬁ%k L7z, X, M>8OHENFAE L 72 IR OF
LSEMIT, REOZEZID A im\f_ Z, #HmAk & Lz,

K x OHBEO TR TIEZ2 L, EEIRD TR 2 %W R L TR, BFHRAGTHMT 5. &
WAL, ERonD I 2 EHon & off DHAEDF TEI -T2 TH 5. FEEIZ X 0 4 HS (1x1°)
@ﬁ?ﬂb)ﬁf;é L, KON, MSOHIENE 0T WHlil & 2 5 TRVWHIEKDS H 2 Z L 2B
L7200, BEHMESOEMBICEALZMIT T, BROSFELFHET D, THEIL, EftonD iR TE
é‘tiﬂj Wéﬁt%ﬂi&onkoff@ﬂﬁﬁft%tﬂﬁ;ﬁmfﬁiﬁfﬁotﬁf%é THWMAEIX, THE
EHRRETESTMETHD.

I, 201 14 AL IR O B & & e MR O FE R A2 7R 77, 20084 £ TE#Roff72 23, 20094 70>
HEons 720, HALHIEN A Lo, IROED O SFEMITFHNS & 72> T D, F2KIE, 2004
$XV]\7ﬂﬂ)§®ﬁt%%T'@_ 20014F7 B fon & 72 ) MR EICE - 72, 2010&%91&%0)

B (F3X), HBEER DR W2 DENRGRE TE T, FHHSORRE THIRICE > 72, FH4X T
2004$ 20104F, 201 14E DB M X % 7.

19804F LLRE29MH D HIFE (M >8)D 5 b, i L HondD H1 1 T, 71X E HoffD Hi S CTiEL X 7=, 13
{8 O H B X REAM 8 0 Hb g Gt & 72, 4y #030.258, FAIFEX0.563, THFHAEIT2.18TH 5.
HEMEE@HE)T0.93% & 700, — B2 AEKEGCR IV /NI WV, 2, REOHRZIY
AERVERTH DN, M >8OHENIKE LI ROENLSEMEZRAI E LG EIc o0
THRE L7k R, B r3E0.261, THIF0.555, [H@AE2.13, pfii0.75% Th - 7.

DX MEICESWETRET VORBICET LZER THLICHLEDLLT, THIOA

— 459 —



BHEZRTHEENHITI LD TEZ LIXERICMET 2. 41, F% TR TET L OMEEZ i
L7, A5, PRGN OENZIEET 57201, BRTROBITERDILETH 5.

25 3K

1) Scholz, Bull. Seismol. Soc. Am. 58(1), 399—415 (1968); Scholz, Geophys. Res. Lett. 42, 1399-1402
(2015).

2) Nanjo et al., Geophys. Res. Lett. 39, L20304 (2012).

3) Kossobokov et al., Pure Appl. Geophys. 149, 219-232 (1997); Kossobokov et al., Izvestiya 46,
5-21 (2011).

F11

Fig. 1

b value
—
1

a 5 lon/lat [deg]:142.50/38.50; r [km]:250

0.01 yr’ i
0.03 yr'}
0.5 - 0.05 yr” —: Alarm-off

—-: Alarm-on
: No alarm-on/off

1960 1970 1980 1990 2000 2010
Time [year]

b1o - . . . .

1481 events
9 O

magnitude

1960 1970 1980 1990 2000 2010
Time [year]

(a) 201 14E AL HIER (M9.1) D BIR %2 & Te IS O bl & B O FER S, KA DR N — & it
N—IE, ZRE AL, 1001E O HE ORI R L b OFRE 2 7T, bIEIERE 2R 0 f o Wi [H]
78wy hEn TS, KO TEIZS DML, BfonDF(RIRIKE), EHoffDF
(HIR PR £2), RPN GRIEIK (1) 2 7R 9. (b) PIED RIS DN 2R OMTIX. R HLITIH
LR & R

(a) Timeseries of b value for the location including the hypocenter of the 2011 Tohoku
earthquake (M9.1). Horizontal and vertical bars in grey indicate moving windows that cover 100
earthquakes and bootstrapping errors, respectively. At the most recent time of each window, a b
value is plotted. Also included at the bottom in this figure are line-segments indicating alarm-off
years (thin dark-grey), alarm-on years (thick dark-grey), and no alarm-on/off years (thin
light-grey). (b) MT-diagram of earthquakes used to create the h-value timeseries in (a). Red
circle: the 2011 Tohoku earthquake.
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Fig.2 Same as Fig. 1 for the 2004 Sumatra earthquake (449.0).
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Fig. 3 Same as Fig. 1 for the 2010 Chile earthquake (M8.8).
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Alarm map for several years: (a) 2004, (b) 2010, and (c) 2011. Blue and red areas mark
alarm-off and -on, respectively. No alarm-on/off was made for white areas. Star: hypocenter

of M >8 earthquake.
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