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GIS-based Quantitative Assessment for Hazard Area of Gigantic Volcanic Eruptions in Japan

Takahiro Yamamoro*, Tatsuro CHIBA™*, Yoshinori MATSUNAGA™¥,

Akira MryamoTto®* and Michihisa TANAKA™*

High-level radioactive waste has to be disposed in a stable geological formation at a depth of more than 300
Infrequent geological and climate processes and their effects, however, can not be perfectly ignored in
10°- to 10°years long-term future assessments. Therefore, we must evaluate the hazard area and probability of
infrequent disruption which will not be excluded by the selection program of the final repository site. This study
deals with gigantic volcanic eruptions, forming large collapse calderas, as one of the assessments and constructs the
GIS-tool for its scenario analysis. Our GIS-tool is composed of (1) database of eruptive history of large-caldera
volcanoes in Japan during Quaternary time and (2) program to calculate two-type circular hazard areas. The
first hazard area is defined as a crustal deformation zone due to growth of the magma chamber using a sill model.
The second hazard area shows a run-out distance of a large-volume of pyroclastic flow on the ground using a

meters.

subcritical flow model (Bursik and Woods, 1996).
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Fig. 1.

The first page of the GIS system for hazard area of gigantic volcanic eruptions in Japan. Red

triangles show caldera volcanoes on the Red Relief Image Map for the Japan islands.

X 1. YRTFLFERERENGED VTS OME, ALVFSMBRFEEMAT, TR

3. BERKIIEALEHERARRT 0TS LADIERK
31 HEHEDOEZS

ERKINME K S OE S5 2 55803, 1) =
7= OEBIC X AHERORE ek, 2) v/ <D
BHAIC K aHIEEOINEY, 3) YN & 2R OWE &N
B, 4) hovF SR X ZHIER ORI RE < T e n
3% (X 3). 1) OFEfTREIIEAIHEST L CRER» 1 T
5 LS N BB T (pre-caldera tumescence ; Smith
and Bailey, 1968), Hilffl[N DI DRI 7SI & e
HERIERZ b7c o L5, 2) BEAT 7/ <tk 582,
&, <7 <5 OBE & HIBGRRE A L 7 Bodifi Tt
250, BOEMITEEIRNCERE DT IR L, BB
HPHSKE 1259, FlAE EEHR o BJLEeR D 12
10 °m?/s TR T H 5 D¢, JLHEEEE (D) 1L, B¢ H
100 JJAEITH 109 km FREEIC LA 5780, fif - C, 100
TR CE 2 XD BERZ < 7 <% 0 ISR
IZh->Th, BERL T TRIZEAEHEHTCEWIE
BAERIFT ZEDROV, —F, Bofmmnstls 5700
HIBGRIA DEEE & 73 B W BER PN EE E 15 578, KILTES)

(3R L AR 2 (.

1T & D EICIADTER S B HEH I3 SE TR EITIN T
bbb, 2) OFREIHIT 1) OREHANICaEIN S T
S b, BHFEOWZER A U T L D EG IS TR
sk ot —2bdb AN, THIFHUEG O HUEH
HickzboThb, ITHIFHEIC K > TRRT 2~ EH
BTH 5. 3) oOEHEYIcIE, Bhicb~ic ki, KRR
HERE) & ISR N KHEERR I 5755, To 5B, BEX
KUK D IRERE T K HEREY) 351 BB D 31 2 45 -
TW3 (HTH « #rH, 2003). LA L, ZOIKRER T KRE
Pl RGh T HaBi s nicgichEICERBT 5 2 &,
JE S EARESDS Tm ThG 72780 T & & 1 VR B~
DRIV V. T, KM < 7 < iR, S
HEODWABVEE, BHIPEZE10~H100m OEx T
M % 723, MU & 2 R KRS, Hici ko
HENDOFENMETE LA D, 4) DHIVF SHER
&, BT > e 7 =il D ORI Z 2R OGE
THHE T, MR O 7 OEEET IS TR O
ficd 5

FidEF v a e, BERKLEKOFHE Y+ 1) 4 O



76 B IR « T -

FAKSERE « =AM - HbfaA

BREAILTS

HE =] EFEIERDGH sHFE X#

ALTIEE  HE B O - L (1988)-5 15 - B O - 1L (1988)
F B 38830 T BAOEmENLNENY

{ZFE 140,695 - b

KES E#Z#915km - T BIFH (1996)

L P A RS 0.25+/-0.07Ma DNAVTAY _
TFUWEHRE  021+/-009Ma Savkgyy LEED 1990-H7%
A 240-270ka BT B - #r 3 (2003)

L HERL (wt%) Sio2 65.1-70.7 BAROEmE XLHEAS

REEFROHDM MARKE BRO- W (1988)-F2 BR O -1LIE (1988)
TILEBRIKRE TAEFH (1996)-F30H T AEH (1996)

W HH 1A 7 it AR H7Fbulk 18km3 DS AR

" . (::L%:;;i;&?gi) 36 km3 #1600 kg/m3) LHEA (1996)

it BRI comig - 25 km3 H]EE (L5 RiE 2004)
TILERRE - — it BRIRE YL

<UTRE - XL - XHR7EL

aKE - Xkl - X#riEL

TTTBYRE — XEkiEL - XEkEL

TUTBYES — XL - Xkl

xX#

TROE—, WAEZ (1988), REHLTSEAOKERERN— bR SN EERLE — OBREH, &

dﬁﬁﬁiﬁ*— 28, p37 59

IBEZ, FRRIE—, BIER, BAECE (1997), SvihEi0hE, sl EMRHE (5F 5 O 1HERIE),

e FRE R, 96p

BTH (£, Hi3t 5 & (2003), Piie MR P oA, B KPR, p216-217

EMIRAUNEOS EESK BAOEMITAILAZOY, 286, ith B EIKE (http://www.geo.chs.nihon—

u.ac jp/tchiba/volcano/kobetsu/id-286.htm)

EmRAlhs05 EERE BARDEDLAXILA%SOY, 255 FILEEKE (http://www.geo.chs.nihon—

u.ac,jp/tchiba/volcano/kobetsu/id—255.htm)

Fig. 2. An output image of data table for a caldera volcano.
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Fig. 3.
caldera.

Basic concept for hazard area of a gigantic volcanic eruption forming a large collapse
Schematic sections of caldera collapse are taken from Whitney and Stormer (1986).
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Fig. 4. An output image of pre-caldera uplifting area
for the Aso 4 pyroclastic flow case (magma
volume: 300 km°’DRE; depth of magma chamber:
15km). W and r are vertical dislocation and
radius of uplifted area, using sill model.
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