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Fatality Modeling of Tsunami Disaster Taking into Account
Geographical Factors under the Great East Japan Earthquake

Saki Yorsut' and Junji Kiyono®

Abstract

Fatality model can help with risk communication to the local communities and disaster
management. Although there are many models of tsunami disaster at present, certainly none
of them take into account characteristics of region. This study develops new explanatory
variables to model based on equation of Central Disaster Management Council and UNDP.
New explanatory variables indicate local features such as distance of evacuation route and
elevation trend of evacuation route. We analyzed characteristics of distance and elevation trend
of evacuation route in the case of Fukushima prefecture under the Great East Japan Earthquake
as the first step. We carried out multiple regression analysis against new eight explanatory
variables. This study proposes deaths in each 500 m grid using geographical factors based on
new explanatory variables and demographic factors.
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F4  AmHETFNR (K (5) OFER)
HrHuiT B
Estimate Std. Error tvalue  Pr(>[t]) Estimate Std. Error tvalue Pr(>t])
A 0.030150 0.005623 5.363000 0.000017 *** N 0.054310 0.010750 5.052000 0.000004 ***
PIgERIKEE 0.695800 0.238100 2.923000 0.007450 ** SRR 0533500 0.499100 1.069000 0.288970
SPIEEREEE  0.000663 0.003701 0.179000 0.859290 PRI 0.021580 0.006413 3.365000 0.001270
*F#4 Intercept fii ~0.030340 0.139900-0.217000 0.830100 74 Intercept i -0.226400 0.288100-0.786000 0.434870
PR 0.000030 0.000015 2.053000 0.051140+ PR -0.000026 0.000153-0.171000 0.864840
SFIEEE E R -0.085590 0.117800-0.727000 0.474510 PR E R -0.060480 0.207100-0.292000 0.771190
BroE4  0.001148 0.006762 0.170000 0.866580 BroEEG 0121700 0.171700 0.709000 0.480820
65/ Ll LA 0.032870 0.035190 0.934000 0.359650 65 L %A 0.105700 0.103600 1.020000 0.311380
TEEL -4.517000 1.711000-2.640000 0.014360* SEHL -15.740000 8.919000-1.765000 0.082120 *
mARE Wb ET
Estimate Std. Error tvalue Pr(|t|) Estimate Std.Error  tvalue Pr(|t|)
yNE] 0.033529 0.007930 4.228000 0.000043 *** NN 0.001476 0.002158 0.684000 0.495390
FIIEIKTE 0462083 0.180806 2.556000 0.011700* SFHRKEE 1.359000 0.477000 2.849000 0.005290**
PERAEAE  0.001875 0.002047 0.916000 0.361300 PR REAE -0.000086 0.002423-0.035000 0.971780
39 Intercept i -0.011047 0.089265-0.124000 0.901700 ¥4 Intercept fi —0.378500 0.249400-1.518000 0.132120
PR 0.000495 0.000523 0.947000 0.345200 PR -0.000004 0.000362-0.012000 0.990670
TFIIRFER 0.000349 0.000998 0.350000 0.727100 PHEEER 0.042710 0.056310 0.759000 0.449860
BUOEE  -0.018507 0.050049-0.370000 0.712100 BroEEG -0.126600 0.149500-0.847000 0.399040
657 L EOEIE  0.009574 0.008494 1.127000 0.261700 65 L L&A -0.000129 0.028850 -0.004000 0.996440
TER -0.810978 2.743391 -0.296000 0.768000 TERL 7.105000 7.552000 0.941000 0.348970
TRE LA (4 THT)
Estimate Std. Error tvalue  Pr(>|t])
NE| 0.005791 0.001931 2.999000 0.002900**
SRR 0.704900 0.174200 4.047000 0.000064***
P EREREEE  0.003337 0.001758 1.898000 0.058400 +
*F# Intercept fii -0.242800 0.092700-2.619000 0.009200**
IR 0.000001 0.000040 0.029000 0.976900
P ERL 0.000451 0.001584 0.284000 0.776200
BrEoE4E  -0.009686 0.012610-0.768000 0.443000 S sP0001 **P<00] *P<0.05 +P<01
65 Eo#ElE  0.003878 0.011640 0.333000 0.739200 o o o ’
TELL 0.766400 1.303000 0.588000 0.556000
x5 KHIIZBIT L IRE
3 al s e <
(A CPgRAR)  (PoREEd) (Mheeptd) CPE%E) (B Gitods) GElbodh)  GE%0
AT D =10 0.0302***  0.6958**  0.0007 -0.0303  0.00003*  -0.0856 0.0011 0.0329  -4.5170*
D >10 - - - - - - - -2.6650  97.6240
T D =10 0.0543*** 0.5335*** 0.0216** -0.2264 -0.00003 -0.0605 0.1217 0.1057  -15.7400*
D >10 0.1782 -40.6152*** -0.0619 -99.7969  -0.0140 0.2662 3.8122 2.3065 -133.4540
BT D =10 0.0335*** 0.4621* 0.0019 -0.0110 0.0005 0.0003  -0.0185 0.0096  -0.8110
D >10 0.2411 0.8168 -0.0219 1.0842  -0.0025 -0.8617 1.1306 0.0381  -59.5698
b AT D =10 0.0015 1.359**  -0.0001 -0.3785 -0.000004 0.0427  -0.1266  -0.0001 7.1050
D >10 - -39.2030*** -0.4111 42.0880  -0.0912 43.9320 - 23.1737 -733.7588
falmat D =10 0.0058**  0.7049*** 0.0033* -0.2428  0.000001 0.0005  -0.0097 0.0039 0.7664
(47#TF) D >10 0.0099 -1.8641***  0.0386 0.1713  -0.0017 -2.2986  -0.1067  -0.0111  33.1758
*#x P<0.001, **P<0.01, *P<0.05, +P<0.1
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