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Large-Scale Computation of Geographical Evaluation
Indicators using Socio-Economic-Environmental Databases:
A Use Case of Grid Square Statistics

AKi-Hiro SATO *! , Hiroki ENOKITOHGE"? , Tae-Seok JANG* , Hidefumi SAWAT**

Abstract— The risk is evaluated as multiplication among socioeconomic value exposed to risk events,
a frequency of risk events and vulnerability (socioeconomic-technological responses), which depends
on time and place. We calculate 1-km grid square statistics of physical exposures in about 380,000
grids over Japan for four cases: population in 2010, firms and workers in 2012, and travelers in 2013.
The exposed values and the frequencies of risky events are estimated from government statistics data
and NOAA Tsunami catalog data by using a statistical inference method. We assumed a generalized
Pareto distribution to infer the frequency of tsunami run-up events and estimated its parameters in
each 1-km grid square from run-up events close to the grid square. Assuming that the vulnerability is
set as 1 (no responses to tsunami run-up events), we estimated physical exposures defined as multi-
plication between an exposed value and a frequency in each 1-km grid square. We further applied our
proposed method to evaluating tsunami risks of 3,916 airports used in international air transportation

in 2014.

Keywords— grid square statistics data, a generalized Pareto distribution, Japanese population census,
Japanese economic census, Japanese travel survey, tsunami run-up events, physical exposure
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