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Abstract

We evaluated exposure to volcanic eruption hazards for 35 volcanoes in Japan using volcanic hazard maps. Five

volcanic hazards were considered: lava flow, pyroclastic flow, debris flow, snow-related lahar, and ashfall. The

exposure targets were population, buildings, highways, national highways, railways, and bullet train railways.

Hazard data were converted to polygons, and GIS software used to count exposure targets included in the hazard

polygons. Exposure scores were calculated based on the evaluation result and summarized. This revealed that the

amount of exposure to eruption of Fuji volcano was the greatest with large effects of ashfall, lava flow, and snow-

related lahar. In addition, we confirmed a considerable number of exposures to pyroclastic flows nationwide. The

evaluation result also showed impacts on urban areas at the foot of volcanoes due to ashfall, debris flows, and

snow-related lahars which extend far away.

Key words: 35 volcanoes in Japan, Hazard map, Exposure assessment
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Table 1 Volcanoes for which hazards on each volcanic hazard
map are converted into shapefile by NIED up to 2020.
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Table 4.1 Exposure assessment result related to lava flows. Columns: population, number of buildings, exposure status
of infrastructure (highways, railways, bullet train railways, national highways from left), infrastructure-score
indicating number of infrastructure-types exposed to volcanic hazards, and exposure-score, from left.

BaR
P IIEA A0 BY% SEER B yee EdE 4;:77’ IRERI7
B 0 0 X X X X 0 0.00
;5001 - - - - - - - -
HEk - - - - - - - -
AtimEs s & - - - - - - - -
Bl - - - - - - - -
aARIL 225 18 X X X X 0 3.61
PrEBEL 19 14 X X X O 1 3.42
a2F1W 1,729 647 X X X X 0 6.05
P HEy & 167 418 X X X (@) 1 5.84
Bl 422 7117 X (@) X (@) 2 7.48
el 0 1 X X X X 0 000
BEW - - - - - - -
EEL - - - - - - - -
TEEXBRIL - - - - - - - -
BEE 175 78 X X X [e) 1 514
8= =] - - - - - - - -
P ] 1,078 1,347 X X X X 0 6.16
FriEvEL - - - - - - - -
biiai 131 205 X X X (@) 1 5.43
REE 36 73 X X X (@) 1 4.42
{EEl - - - - - - - -
=[] - - - - - - - -
=+l 443246 483849 O O O O 4 15.33
FHE W - - - - - - - -
FEX 3,938 5,087 X X X (@) 1 8.30
=5 809 860 X X X @) 1 6.84
BRE 6,212 3,080 (@) X X (@) 2 9.28
IR 42 91 O X X (@) 2 5.58
HREE 313 13 @) X X (@) 2 5.61
AEI 28 3 X X X X 0 1.92
P EFLL 993 1,415 X O X @) 2 8.15
EE 0 0 X X X X 0 0.00
BEUZUDER 131 56 X X X @) 1 4.87
BEIRRE 713 5 X X X X 0 355
F el 270 23 X X X o) 1 4.79
BEILXiEHh 546 340 X X X 0 1 627
R3] - - - - - - -
OXBES 16 14 X X X X 0 2.35
130.40
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Table 4.2 Exposure assessment result related to pyroclastic flows. Columns: population, number of buildings,
exposure status of infrastructure (highways, railways, bullet train railways, and national highways from left),
infrastructure-score indicating number of infrastructure-types exposed to volcanic hazards, and exposure-score,

from left.
PR:F
FAILA AD B mEEE G ses B8 77 waxor
TBE 1 1 X X X X 0 0.00
Rl 3,726 2,623 (@) O X O 3 9.99
Bl 6,718 6,805 (@) @) X (0] 3 10.66
s & 10,730 15,360 O @) X (0] 3 11.22
Bl 1,891 2,331 X X X O 1 7.64
AR 3,493 3,922 X X X (0] 1 8.14
FUEBEWL 420 449 X X X O 1 6.28
=Fl 1,624 94 X X X X 0 5.18
P RENE 884 1,252 X X X (@) 1 7.04
Bl 2,134 1,656 X O X O 2 8.55
EEal 5 17 X X X 0] 1 2.93
BELL 134 14 X X X (o) 1 4 27
EEL - - - - - - -
REKXBEIL 33 6 X X X X 0 2.30
Bl 9,000 10,040 (@) O X O 3  10.96
BEE 2,168 6,466 X X X O 1 8.15
HEAEL - - - - - - - -
R 12,430 20,319 X (@) (@) (@) 3 11.40
iR 395 9 X X X X 0 3.55
B 623 1,303 X X X O 1 6.91
REE 225 416 X X X (0 1 5.97
gkl 895 730 X X X X 0 5.82
Bl 148 16 X X X (0] 1 4.37
E+ 9,589 586 X X X (e 1 1.75
FEARIL 37 22 X X X X 0 2 91
BEXE - - - - - - -
=£5 - - - - - - - -
BRE 30,434 12974 (@) O X O 3 11.60
IR 11,673 4,720 O X X (e 2 9.74
HAE 3,043 6,008 (@) O X O 3 10.26
AEWL 274 4 X X X X 0 3.04
BT &R L 4,980 257 X X X X 0 6.11
EE 3,440 2,024 X X X O 1 7.84
FBLUAVDER 1,283 588 (0] X X (0] 2 71.88
BEIUFRE 2,231 201 X X X O 1 6.65
FE Bl 606 110 X X X O 1 5.82
FEILKE 3,016 2235 O X X (e 2 8.83
B8 4,075 6,686 X X X O 1 8.44
OXkBERS 100 333 X X X X 0 4,52
242.71
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Table 4.3 Exposure assessment result related to debris flows. Columns: population, number of buildings, exposure
status of infrastructure (highways, railways, bullet train railways, and national highways from left),
infrastructure-score indicating number of infrastructure-types exposed to volcanic hazards, and exposure-
score, from left.

THERK
FRILE AD moEm  EEER G5 FRR DE ‘;:’; WEA27
TEE - - - - - -
1AL 101,713 43608 O O x O 3 12 65
AL 2225 3080 O O x O 3 984
iEEE s 7659 10344  x O x O 2 9.90
E 361 771 X X X O 1 6.44
AL 227 399 X X X O 1 5096
FEBEL 6 10 X X X o) 1 2.78
EHEI 1,111 1587 O X X O 2 8.5
PmE & 457 511 X O x O 2 137
Bl 7 5 X X X [e) 1 2.54
EEl 6 5 X X X @) 1 2.48
BT 57 141 X X X O 1 491
EEL 9176 4717 O O O © 4 11.64
ZEARIL 6668 6097 O O O O 4 11.61
EELCTT - - - - - - - -
BEE 792 2263 X X X O 1 7.5
EZEpEl 1 9 X X X X 0 0.95
AW 58355 104,753 O O O O 4 13 79
SR - - - -
EE 150 587 X X X O 1 5.94
RHE - - - - - -
gLl - - - - - -
Bl - - - - - -
=410 24084 66892 O O O O 4 13.21
FEARLL 180 350 X O x O 2 6.80
PEAR - - - - - - -
==5 95 472 X X X O 1 565
BRE 6952 3208 O O x O 3 10.35
{n &= = 6926 3190 O O x O 3 10.34
HEE 5230 5283 O O x O 3 10.44
AEW 101 190 X X X (@) 1 5.28
BAI&ELL 8941 9518 X O x O 2 993
EWE 6373 5465 X X X O 1 854
BELZUVOER 122 76 X X X o) 1 497
ERILFTRE 248 59 x X X O 1 5 17
FZ B L - - - - - - -
BB L KHEh 454 375 O X X _ O 2 7.23
128 - - - - - -
OB E 1 130 X X X X 0 2.11
224.31
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Table 4.4 Exposure assessment result related to snow-related lahar. Columns: population, number of buildings, exposure status
of infrastructure (highways, railways, bullet train railways, and national highways from left), infrastructure-score
indicating number of infrastructure-types exposed to volcanic hazards, and exposure-score, from left.

MERER

FEMl# A0 #Bp% EEEE S8 Fee @E [ wEzar
TBE 6,528 5,300 X (@) X @) 2 9.54
R 100 52,992 23,145 (@) (@) X @) 3  12.09
HE¥l 9,871 8,718 (@) (@) X @) 3 10.94
L EE Y & 1,659 10,344 X (@) X @) 2 9.90
Hiu 322 583 X X X @) 1 6.27
EAR 9,593 7,089 X (@) X @) 2 9.83
EBEL 445 320 X (@) X @) 2 1.15
EFW 22,832 17,130 (@) (@) (@) @) 4 12.59
P EEny & 457 511 X (@) X @) 2 1.37
Sl 9,605 10,124 X (@) X @) 2 9.99
EEqLL 2926 300 @) @) (@) o 4 9.94
BEW 6,825 4,755 @) (@) (@) @) 4  11.51
EF L 94,046 45,442 @) (@) (@) o 4 13.63
REXBIL 44,019 29,490 (@) (@) (@) @) 4  13.11
ARl 12,961 12,278 (@) (@) X o 3  11.20
REE 729 4,019 X X X @) 1 1.47
b =L 608 94 X (@) X @) 2 6.76
Al 54,712 55,560 (®) (@) (@) @) 4  13.48
BB 231 287 @) @) @) @) 4 8.82
B 140 648 X X X @) 1 5.96
REE 22 269 X X X @) 1 4.77
sl 623 948 X @) X o) 2 171
=111 22 261 X X X o) 1 4,76
=X 379,429 408,742 (®) (@) X @) 3  14.19
AR - - - - - - - -
FEXE - - - - - - - -
==5 - - - - - - - -
BEE - - - - - - - -
g s - - - - - - - -
mE - - - - - - - -
AEW - - - - - - - -
BI#ELL - - - - - - - -
I - - - - - - - -
BELZUOER - - - - - - - -
BE\HRE - - - - - - - -
BB - - - - - - - -
BEILXE® - - - - - - - -
Ok B ERE - - - - - - - -

229.05
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Table 4.5 Exposure assessment result related to ashfall. Columns: population, number of buildings, exposure
status of infrastructure (highways, railways, bullet train railways, and national highways from left),
infrastructure-score indicating number of infrastructure-types exposed to volcanic hazards, and
exposure-score, from left.

(309

FEMILA JN= Bpy EEEE S Feg EE 7 wsxar
T+ E 1,287 1,605 X X % X 0 6.32
18T 368502 190,492 o) o) X o) 3  13.85
AL 45,900 33,411 [e) o) X 0 3 1219
ey & 598644 345967 [®) o) [e) o) 4 15.32
Bl 1,122 1,265 X X X 0 1 7.15
EAL 31,432 37,559 X X X [®) 1 10.07
PR 749 89 X X X [®) 1 5.82
BEW 126,972 71,157 o) o) o) o) 4 13.99
HEE,E 1,192 78 X X X [®) 1 5.97
Bl 52,346 56,671 X o) X 0 2 11.47
EEEIL 110,464 98,270 o) o) X 0 3 13.04
BEW 258,388 141,071 o) o) X o) 3 1356
EEL 36,824 21,502 o) o) o) o) 4 12.90
REABRIL 1,400,621 925,064 ) ) ) /o) 4 16.11
EC3oam 216,988 147,418 o) o) o) o) 4 1450
BEE 208,433 171,706 o) o) o) o) 4 1455
BB - - - - - - - -
EREL 2,360,065 1,590,043 ) ) ) ) 4 16.57
Rt vl - - - - - - - -
B - - - - - - - -
REE 693 467 X X X [®) 1 6.51
Bl - - - - - - - -
E+ul 34,361,960 9,780,358 o) ) o) o) 4 1853
F3m 1,207 643 X o) X 0 2 7.89
FEXE 7,852 10,895 X X X [®) 1 8.93
=£5 - - - - - - - -
BRE 141,431 64,951 o) o) X 0 3 12.96
{nEE 141,024 64,591 o) o) X [®) 3 12.96
HHE 132,910 62,037 o) o) X [®) 3 12.92
AEIL 819 164 X X X X 0 5.13
BT &LL 43,952 43,682 X o) X o) 2 11 28
EWE - - - - - - -
BELUAUDEER 1,969 66 X X X [®) 1 6.11
BEIIHRE 3,372 27 X X X o) 1 5.96
T 1,583 329 X X X [®) 1 6.72
BEILKXIEH 3,303 36 X X X [®) 1 6.08
BE 2351,377 1,726,415 o) o) o) o) 4 16.61
OXxBEHRE 130 346 X X X X 0 4.65

346.62
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Fig. 1.1 The total population and numbers of buildings exposed to lava flows, pyroclastic flows, debris flows, and snow-
related lahars. (Left) For each volcano. (Right) For each volcano, excluding Fuji volcano.
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number of buildings.
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