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Abstract 

Tsunami disaster assessment methods are roughly divided into two approaches. The first is a deter-

ministic approach selecting the most likely scenario based on past historical tsunami. There are 

questions about whether it is difficult to determine the tsunami height with limited tsunami records, 

or questions that are overestimated. On the other hand, the probabilistic approach is a method to 

estimate the tsunami height using a model considering uncertainty. Tsunami disaster prevention 

measures by "increasing the height of tsunami embankment" is effective, but it can have a negative 

impact on the area, such as the restriction on budget, the influence on industry and landscape by 

overdone maintenance, and so on. It is necessary to optimize structural measures (such as facility 

maintenance) and non-structural measures (such as evacuation of residents) by cost-benefit analy-

sis. In order to estimate the net benefit function required to set the optimal height of embankment, 

the occurrence probability function of a tsunami is required. The purpose of this research is to esti-

mate the occurrence probability of tsunamis by applying random phase model to the coast of To-

kushima prefecture, Japan, and to estimate the return period of "tsunami height of maximum inun-

dation scenario" and "tsunami height for structural design". 

Random phase stochastic fault model is a series of processes of creating many slip distributions, 

obtaining initial water level from the generated slip distributions, and conducting tsunami propagation 

calculation using stochastic tsunami sources. In this study, in consideration of the earthquake mag-

nitude at when the tsunami occurred, a probability slip distribution of 300 cases was generated with 

Mw 8.0, 8.2, 8.4, 8.6, 8.8, 9.0 respectively. In this case, with respect to the parameter representing 

the spatial correlation of the slip distribution, a scaling law representing the relationship between Mw 

and each parameter was used. The obtained probability tsunami wave height showed return period 

(occurrence probability) of tsunami height corresponds to “tsunami height of maximum inundation 

scenario” and “tsunami height of structural design”. 
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Abstract 

Generating well-informed and reliable predictions for disasters evacuation is a huge challenge. Crisis 

and disaster management policy-makers have to deal, amongst others, with poor data quality, limited 

understanding of households’ behavior dynamics, and the uncertainty on effects on various ac-

tions/measures in place. Agent-based simulation models are frequently used to support decisions 

when planning disasters evacuation. However, one of the most important aspects of this issue which 

is social influence is not often taken into account. Most of current evacuation models largely overlook 

the importance of households’ behavior and social influence leading to oversimplified model and, as 

a result, inaccurate information for emergency response planning. 

This paper describes an agent-based model developed for estimating the potential number of un-

evacuated inhabitants in high-rise buildings in the face of critical infrastructures failures induced by 

a slow-onset flood and/or actions taken during the related crisis, considering different uncertainties 

that may affect predictions accurateness. The model has been specifically designed for predicting 

the dynamic of households’ self-evacuation in fourteen residential high-rise buildings located in flood-

prone area in Paris.  

First, it describes the different variables of the developed model in which all the variables are con-

sidered uncertain and in which Monte Carlo Simulations are run to estimate the confidence range of 

the predictions. Then it summarizes some results obtained across the different crisis evolution sce-

narios studied. 
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of the difficulty of structural measures (e.g. high costs, shorter life-span than disaster fre-

quency and design).  

 As non-structural measures, Japanese government has issued several evacuation ad-

visories, when it was necessary. These advisories were issued through television and 

speakers in cities. In recent years, other measures have also been implemented as non-

structural measure. First one is “emergency alert email”. This e-mail is sent the emer-

gency information to all mobile phones in the target spatial-range through the mobile 

phone carrier (e.g., NTT DoCoMo). Second one is to control public transportation in ad-

vance when damage by typhoon is expected. 

 Then, how does people changed their movement behavior when these non-struc-

tural measures are implemented? The purpose of this research is to answer this question 

quantitatively. In order to answer this question, mobile phone location data are applied. 

This data is estimated population by the number of mobile-phone in each mobile phone 

base. Therefore, this data enables us to estimate the population in any places and any 

times (including the time under the ‘emergency alert email’). In order to estimate the 

amount of change in movement behavior under the ‘emergency alert email’, it is neces-

sary to calculate the difference from the movement behavior of regular time. Then we 

proposed a ‘time-series mixed Gaussian model’ for estimating the difference and the 

model are applied for the Japanese mobile phone location data in 2017 and 2018. In this 

period, several non-structural measures were implemented because of the heavy rains. 

Through the analysis of these data, we obtain two important evidences about non-struc-

tural measures. First one is that people did not take much risk aversion even when the 

government issue evacuation advisories of ‘emergency alert email’. Second one is that 

the control measures of public transportation changed much movement behaviors. These 

achievements will be important knowledges for to considering more effective non-struc-

tural measures. 
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Abstract 

Multi-hazard risk assessment is one of the most important but difficult issues in disaster risk man-

agement. Multi-hazard vulnerability assessment plays an important role in disaster risk evaluation. 

Existing multi-hazard vulnerability assessment models are mostly based on indicator system and 

most of the assessment results are qualitative. In this paper, a quantitative approach of disaster-

chain vulnerability assessment is proposed with the case of casualties vulnerability to earthquake-

landslide disaster chain in the Southwest region of china. The assessment process consists of two 

steps. First, the generalized additive models (GAMs) is used to analysis the contribution rate of var-

iables (volume, distance to residential area, etc.), with which the intensity of the landslide is calcu-

lated. Second, the vulnerability is fitted by considering the joint hazard intensity of earthquake and 

landslide and causality. The proposed method can also be used as a good reference to quantitatively 

assess the multi-hazard vulnerability. 

Keywords: multi-hazard vulnerability, vulnerability surface, disaster chain, landslide, seismic 

… 

 

 


