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Visualization of geophysical data by Digital Earth for earthquake prediction.
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Abstract

We are assuming that the great earthquakes (ex. Nankai trough earthquake and large
earthquakes hit in the southern Kanto area) will occur in near future in Japan. So, utilizing and
visualization of earth science data is very important in the point of view of prediction, prevention,
and mitigation of disasters.

The prediction of disaster, especially prediction of earthquake is very difficult (nearly impossible) .
However, there are many articles reporting possible precursory phenomena such as seismic, geodetic,
electromagnetic, ionospheric, and macroscopic anomalies in the case of 2011 Tohoku earthquake.

We are developing multi-monitoring system for these possible precursors and other earth science
data (seismic quiescence, b-value, foreshock migration, and geodetic data) in order to understand the
relationship among these precursory phenomena.
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Fig. 2. A spatial distribution map of seismic quiescence in RTM algorithm (on 2019/08/16).

7799 F (BEERLEZBO ML U F) 258 &) 2L, RTM 7 ra) a2 HWTORLE
T n 3BT 2MBOR T & L, M, 3% HAM 2RO R~y 7 Th 5, BERE
NENIFHOHED, NN RISE TOEH 01 LICRTM #EHE L cesium Eic< vy BV
PHE, MBI, BEWEE, <~/ =F2— LT3, RFHERENGR, &Fi3HESH
FERT, 7, n: FREFRRE (EA2 /el 3 Rtz RLCw3, ERE - H[E (2019) °iEH
PRBE), rme: ST ZITHU 2 HHEE (r>7mm & 752 5 L7z KBRAGEs o i (2018 4F 6 H 18 H) Rits it
I I MAT IS L 22 ), o BRYERSR (A ST o#EMEwERLZICKELTuiy, £
1/e 27 BIER), tow: SHEA T B B (50 72, 2018 SEHLE D & SUM NI K & A B AH IR A3
L DB ENTICHE R L 72 ), Mun: FR< 2 Hb, TOFEHTIZ2194]1 H8HICH T BT
=F 2 —F (M<Mun & 72 2 BB X FNTICEEA L # < M6.0, 201945 A 10 H 12 1% H A # iz M6.3
BWV) R EDNRTA—SIFAETHD, Bakhil  OHEIFKEL TV, SuNheEE R
BobECEHENAETH 2, RILEEFL oos  RILEEZEMETTH 2,

I A — ﬁmﬁ%nﬁ%%’kﬁib%ﬁﬂﬁﬂﬁ

FAA O 3 Y 7 MU EE TG Bh o 28 (%aﬁﬁmﬂz b EO &AL
OWTHRHEAPEL, RTMZEIZRTLELD D

HETREN R L O AE 128, L DT X =2 MEBOREME IS =F 22— FOWERELD
oy M X B2EHEIEORER, BuEILr-T ICHEEBIER A L, oz —T o
W% (Nagao et al,, 2011), N7 ey =z EFIENTE D (Gutenberg

Fig. 2%, 199841 H1H % 52019428 H16  and Richter, 1944), ZOMHE 2 bfETH 2, —
HEcotiEr—% (M20 ML E, & 100 km M flic bAEIX 1 AR DIEZ LS 23, HLEEDRTICIZ b



HERSEHE T M D 72 O OMERBLH T — & O 7Y & V7 — 212 & % AL

Fig. 3. A spatial distribution map of b value.
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Fig. 4. A spatial distribution map of inland and plate boundary faults. The b value is represented by color of pins
and polygons. The color scale of b value is same as Fig.3.
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Fig. 5. a) An overlaid distribution map of b value at the Nankai trough.

b) An infobox window shows the time variance and spatial distribution of earthquake activity near the
fault.
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Fig. 6. a) A spatial distribution map of GNSS stations. Arrows show the direction and length of the horizontal
displacement (a red arrow shows a large displacement) in one year. The sky—blue star shows the
location of the fixed station (Fukae).

b) The 3 displacement components (EW [top graph], NS [middle graph], and UD [bottom graph]) of
Monbetsu GNSS station before and after the 2018 Hokkaido Eastern Iburi earthquake which occurred

on 6 September 2018.
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Fig. 7. A distribution map of baselines between two GNSS stations. The change of distance between two stations
is shown by color. Blue line shows shortened baseline and red line shows extended baseline.
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Fig. 8. A distribution map of triangles by three GNSS stations. A change of the area of the triangle is shown by
color. Blue triangle shows shrunk area and red triangle shows extended area.
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Fig. 9. A distribution map of parameter ¢ just before the 2014 Nagano earthquake. White—lined star shows the
epicenter of the earthquake.

Fig. 10. A distribution map of parameter ¢ around Japan.
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a) A distribution map of parameter ¢ just before the foreshock (2016/04/14) of the Kumamoto

b) A distribution map of parameter ¢ just before the main shock (2016/04/16) of the Kumamoto

earthquakes.

White—lined star shows the epicenter of the main shock and yellow—lined star shows the epicenter of

the MB6.5 foreshock.
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Fig. 12. A distribution map of parameter ¢ just before the 2018 Osaka earthquake. White —lined star shows the

epicenter of the earthquake.
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