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Abstract: The present report introduces an example of the simplest methods of calibration for strong grand motion
estimators based on the observation of real earthquakes. In the previous report, the reporters proposed and architected a
system for estimates of strong ground motions in the city of Owariasahi. The proposed system employed the Kriging
methods to estimate the spatial distribution of the strong ground motions because of four main reasons as follows.
Firstly the methods can easily and immediately provide the estimation of the ground strong motion at every building in
the city. Secondly they can make the estimations in perfectly objective manner. Thirdly they can provide the
quantitative accuracies of the estimations. Fourthly they provide cost of operating the system is the minimum compared
with the other methods.

The established system can estimate the strong ground motion at the centroid of every building in the city with the
concrete accuracies (estimation errors) at each building. There, the two types of errors were generated by two reasons.
The first is errors generated with interpolate operations (referred as “interpolation errors” in the present report), and the
second is by the way of calculating the strong ground motions at each boring point (referred as “calculation errors” in
the present report). The way is based on the assumption of one dimensional ground layered systems while the layered
systems three dimensionally distribute. While the method can provide the two errors concretely and objectively, there
can be the third type errors between estimated and observed strong grand motions, caused by various reasons. As a first
trial, five seismometers were settled by the authors at five points in the city, and the real strong ground motions were
observed when two real earthquakes occurred in 10" November, and 14™ December 2012. The reporters estimated, by
statistical analysis simply with the most likelihood method using the estimated and observed strong ground motions.
Then the reporters find it out, based on the comparisons between estimated and observed strong motions, that the third
type errors are important and cannot be ignored. The third type of errors is about 0.309 in terms of standard deviation

when the mean values are about 2.4, so the coefficient of variation is about 5.3% in the cases.

Keywords: carthquake, hazard map, ground strong motion, stochastic, accuracies, Kriging, the most likelihood method
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