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Abstract 

Human behavior in response to earthquakes has long been a component along with geological and 

engineering criteria in assigning seismic intensities in scales used around the world. The early intensity 

scales assumed that human behavior could be characterized in simplistic terms as varying degrees of 

running from buildings in response to panic reactions. In the last 30 years,however, social scientists 

have conducted studies of how people actually respond when they encounter strong ground shaking 

from a large earthquake and the results indicate that behavior is far more varied than early non-

empirical assessments indicated. Most of these social science studies of human behavior in earth-

quakes have focused on one or two earthquakes and have not had the advantage of examining multi-

ple events in diverse cultures, under different levels of economic development, different levels of build-

ing code development and enforcement, and varying perceptions regarding the safety of structures. 

The study reported in this presentation utilizes data from the United States Geological Survey’s Did 

you feel it? (DYFI) Database that includes thousands of earthquakes.  Those who have experienced 

these events have navigated to the DYFI web site and completed a brief questionnaire regarding what 

they felt, how they felt emotionally and how they responded to the event. We have selected a sample 

of 10 large global earthquakes that occurred in diverse nations with different cultures, varying levels of 

economic development, differing levels of sophistication in their building codes and diverse perceptions 

of the safety of the buildings in which they dwell and work. This presentation will report results of our 

quantitative analysis of behavior in earthquakes that occurred in China, Haiti, New Zealand, Chile, Ja-

pan, Nepal, Mexico and other nations. The results have implications for recommended seismic safety 

actions and could result in empirically grounded assessments of human behavior at varying levels of 

seismic intensity for revision of earthquake intensity scales. 
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AREAS* 

Natural hazards 

X Seismic 

 Flooding 

 Subsidence 

 Hurricanes 

 Landslides 

 Volcanic eruption  

 Wildfire   

 

Technological and manmade hazards 

 

 Chemical and petrochemical industry 

 Nuclear industry 

 New and emergent technologies 

 Transportation 

 Natech 

 Critical infrastructures 

 Cyber attacks 

 Terrorism 

 

Complex hazard interactions and sys-

temic risks  

 

 Climate change and its impact 

 Natech 

 Epidemics / pandemics 

 Critical infrastructures 

TOPICS* 

*Select an option (X) 

Learning from experience 

 

 Organizations, territories and experience feedback 

 Expertise and knowledge management 

 Weak signals 

 Early warning systems 

 

Social and human sciences for risk 

and disaster management 

X Human, organizational and societal factors 

X Risk perception, communication and governance 

 Systemic approaches 

X Risk and safety culture 

 
Resilience, vulnerability and sustainability: concepts and 

applications 

X History and learning from major accidents and disasters  

X Territorial and geographical approaches to major acci-
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dents and disasters 

X Social and behavioral aspects 

 

Cross-disciplinary challenges for inte-

grated disaster risk management 

 

X 

 

Compound/cascading disasters (simultaneous and/or co-

located) and Mega-disasters 

X Connecting observed data and disaster risk management 

decision-making 

 Practical applications of Integrated Disaster Risk Man-

agement 

X Development and disasters  

 Build Back Better (than Before) 

 Disaster-driven innovation and transformation  

 STGs and disaster governance 

 

Complex systems  

 Complexity Modeling 

 System of Systems / Distributed Systems  

 Critical Infrastructures 

 Probabilistic Networks 

 

 

Economics and Insurance 

 Disaster impacts and economic loss estimation  

 Cost-benefit approaches 

 Insurance and reinsurance 

 

Decision, risk and uncertainty 

 

 Decision aiding and decision analysis. 

X Disaster risk communication  

 Ethics. 

 Gender  

 Responsibility 

 Governance, citizen participation and deliberation 

 Community engagement and communication 

 Scientific evidence-based decision-making, modelling 

and analytics 

 Policy analysis 

 Uncertainty and ambiguity 

 Multi-criteria decision aid and analysis 

 Operational research 
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Artificial intelligence, big data and text 

data mining 

 

 Disaster informatics, big data, etc.   

 Deep learning 

 Neural networks 

 Experts systems 

 Text data mining 

 

Engineering Models  

 

 Numerical modelling & functional numerical modeling  

 Formal models / formal proofs  

 Model-based approach  

 Safe and resilient design and management. 

 

Legislation, standardization and im-

plementation 

 Certification and standardization.  

 Regulation and legislation. 

 Legal issues (scientific expertise, liability, etc.).  

 Precautionary principle and risk control and mitigation. 

SIGNIFICANCE TO THE FIELD* 

*Select an option (X) 

 

 Demonstrates current theory or practice 

 Employs established methods to a new question 

X  Presents new data 

X  Presents new analysis 

  Presents a new model 

  Groundbreaking 

X  Assesses developments in the field, in one or more 

countries 

  Other (Please specify) 

EXPECTED CONTRIBUTIONS* 

*Select an option (X) 

 

 Theoretical 

X  Applied 

  Theoretical and Applied 

  Review 

  Perspective 

 Other (Please specify, e.g.  success/failure practices, les-

sons learned,  and other implementation evidence) 
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Comparative Analysis of Human Behavioral Response to Nepal Earthquake in 2015 and 

Mexico Earthquake in 2017 
 

 

Genta NAKANO, James D. GOLTZ, Hyejeong PARK, Katsuya YAMORI 

Disaster Prevention Research Institute, Kyoto University 

 

 

1. Expected contribution of the study 

The study will present the comparative analysis of human behavioral response in case of Nepal earth-

quake in 2015 and Mexico earthquake in 2017 based on the quantitative data obtained through “Did 

You Feel It” (hereafter, DYFI) program. DYFI is the system established in 2004 by United States Geo-

logical Survey (USGS) to generate the earthquake intensity map based on the responses to the short 

questionnaire survey of those who felt the earthquake. The survey asks not only about the people’s 

real observation of physical and built environment, but also about the emotional reaction and actions 

taken during the tremor. Since the establishment of the DYFI, approximately one million people re-

sponded to the survey.  

In this study, 2015 Nepal earthquake which has 1,174 DYFI respondents and Mexico earthquake 

which has 1,643 DYFI respondents are selected. The analysis is held to clarify the behavioral and emo-

tional profile in each earthquake case, and identify behavioral and emotional statistical differences 

between the two different cultural and socio-economic cases. Thus it contributes to specify the dif-

ferences of human behavior depending on the social backgrounds.  

 

2. Significance to the Field of Integrated Disaster Risk Management 

Modified Mercalli Intensity (MMI) describes the interrelationship between the earthquake intensity 

and human behavior regardless of the cultural and socio-economic context. The analysis of rich DYFI 

data helps to discover the varying human behaviors and emotional reactions. Furthermore, it sug-

gests the importance of location-specific outreach strategy of earthquake related sciences, especially 

in the earthquake evacuation simulation, communication of earthquake related information and 

alert, and contents of disaster risk reduction education. 

 

*The paper is expected to be presented at Special Session proposed by Prof. James D. Goltz. 

*Topics: Human, organizational and societal factors, Social and human sciences for risk and disaster 

management 

*Significance to the field: presents new analysis 
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Comparative Analysis of Human Behavioral Response to Virginia Earthquake in 2011 and  

Oklahoma Earthquake in 2016 

 

Hyejeong PARK, James D. GOLTZ, Katsuya YAMORI, Genta NAKANO 
Disaster Prevention Research Institute, Kyoto University 

park.hyejeong.45a@st.kyoto-u.ac.jp 
 

1. Expected Contribution of the Study 

This study is a comparative analysis of human behavior regarding situation and response during 

earthquakes in Virginia (M5.8) in 2011 and Oklahoma (M5.8) in 2016. “Did You Feel It” (DYFI), a data 

collection program of the United States Geological Survey (USGS), has offered the collected data from 

the webpage to analyze. DYFI was developed by the USGS to generate earthquake intensity maps, 

and to collect information from respondents who have experienced earthquakes including the impact 

of an earthquake, the extent of damage and behavioral response since 2004. The USGS provides a 

webpage for simple questionnaires based on the Modified Mercalli intensity scale (MMI). The ques-

tionnaire items attempt to assess the respondent’s environmental and physical circumstance through 

their observations as well as their behavior, and emotional reaction during the earthquake. 

In this study, 1,634 respondents in Virginia, 2011 and 340 respondents in Oklahoma were selected 

for analysis. This study is being conducted to identify the social and emotional differences in respond-

ent’s emotional state and behavior during earthquakes. Also, it is to understand how variables includ-

ing the level of development and cultural aspect are related to human behavior. Therefore, the con-

tribution of this study is to understand human behavioral differences with culture, economic 

development and public awareness of the earthquake. 

2. Significance to the Field of Integrated Disaster Risk Management 

Through the DYFI data, information on how people react to earthquakes and how they respond to 

varying levels of ground motion has been collected by the USGS for over 15 years. However, though 

almost one million respondents have answered DYFI questionnaires, these rich sources of human be-

havioral response have not yet been explored. This comparative analysis will contribute to an en-

hanced perspective on human behavior and sociological knowledge during earthquakes. Since peo-

ple’s immediate reaction to an earthquake is critically important in terms of safety and survival as 

well as our sociological understanding of human behavior, the study has significance in improving dis-

aster education as well as disaster planning.  

*This Study will be present at a special session suggested by Professor James D. Goltz. 

Key Words: earthquakes, intensity, human behavioral response 
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MEETING FORMAT*  

*Select an option (X). 

  Regular Poster Presentation 

 Young Scientist Poster Presentation  

X  Regular Oral Presentation  

 Young Scientist Oral Presentation 

 Symposia  

 Roundtable  

  

AREAS* 

Natural hazards 

X Seismic 

 Flooding 

 Subsidence 

 Hurricanes 

 Landslides 

 Volcanic eruption  

 Wildfire   

 

Technological and manmade hazards 

 

 Chemical and petrochemical industry 

 Nuclear industry 

 New and emergent technologies 

 Transportation 

 Natech 

 Critical infrastructures 

 Cyber attacks 
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 Terrorism 

 

Complex hazard interactions and sys-

temic risks  

 

 Climate change and its impact 

 Natech 

 Epidemics / pandemics 

 Critical infrastructures 

TOPICS* 

*Select an option (X) 

Learning from experience 

 

 Organizations, territories and experience feedback 

 Expertise and knowledge management 

 Weak signals 

 Early warning systems 

 

Social and human sciences for risk 

and disaster management 

X Human, organizational and societal factors 

 Risk perception, communication and governance 

 Systemic approaches 

 Risk and safety culture 

 
Resilience, vulnerability and sustainability: concepts and 

applications 

 History and learning from major accidents and disasters  

 
Territorial and geographical approaches to major acci-

dents and disasters 

 Social and behavioral aspects 

 

Cross-disciplinary challenges for inte-

grated disaster risk management 

 

 Compound/cascading disasters (simultaneous and/or co-

located) and Mega-disasters 

 Connecting observed data and disaster risk management 

decision-making 

 Practical applications of Integrated Disaster Risk Man-

agement 

 Development and disasters  

 Build Back Better (than Before) 
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 Disaster-driven innovation and transformation  

 STGs and disaster governance 

 

Complex systems  

 Complexity Modeling 

 System of Systems / Distributed Systems  

 Critical Infrastructures 

 Probabilistic Networks 

 

 

Economics and Insurance 

 Disaster impacts and economic loss estimation  

 Cost-benefit approaches 

 Insurance and reinsurance 

 

Decision, risk and uncertainty 

 

 Decision aiding and decision analysis. 

 Disaster risk communication  

 Ethics. 

 Gender  

 Responsibility 

 Governance, citizen participation and deliberation 

 Community engagement and communication 

 Scientific evidence-based decision-making, modelling 

and analytics 

 Policy analysis 

 Uncertainty and ambiguity 

 Multi-criteria decision aid and analysis 

 Operational research 

 

Artificial intelligence, big data and text 

data mining 

 

 Disaster informatics, big data, etc.   

 Deep learning 

 Neural networks 

 Experts systems 

 Text data mining 
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Engineering Models  

 

 Numerical modelling & functional numerical modeling  

 Formal models / formal proofs  

 Model-based approach  

 Safe and resilient design and management. 

 

Legislation, standardization and im-

plementation 

 Certification and standardization.  

 Regulation and legislation. 

 Legal issues (scientific expertise, liability, etc.).  

 Precautionary principle and risk control and mitigation. 

SIGNIFICANCE TO THE FIELD* 

*Select an option (X) 

 

 Demonstrates current theory or practice 

 Employs established methods to a new question 

  Presents new data 

X  Presents new analysis 

  Presents a new model 

  Groundbreaking 

 
 Assesses developments in the field, in one or more 

countries 

  Other (Please specify) 

EXPECTED CONTRIBUTIONS* 

*Select an option (X) 

 

 Theoretical 

  Applied 

  Theoretical and Applied 

  Review 

X  Perspective 

 
Other (Please specify, e.g.  success/failure practices, les-

sons learned,  and other implementation evidence) 
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How residents respond to Earthquake Early Warning: 

An empirical study of the effectiveness of EEWs in Japan 

Kazuya Nakayachi1, Julia Becker2, Sally Potter3, Maximilian Dixon4 

1 Doshisha University, Kyotanabe-shi, Kyoto, Japan 

2 Massey University, Wellington, New Zealand  

3 GNS Science, 1 Fairway Drive, Avalon, New Zealand 

4 Washington State Emergency Management Division, Camp Murray, WA, USA 

 

Email: nakayachi@mail.doshisha.ac.jp 

 

Abstract 

Earthquake Early Warning (EEW) can provide from a few seconds up to 1-2 minutes of warning time of 

imminent strong earthquake shaking. The time available between when a warning is received and 

strong shaking arrives can provide a crucial opportunity to mitigate damage from earthquakes by un-

dertaking both automated and procedural actions. Despite significant evidence of the utility of EEW for 

technical applications, there is limited information on the actual (not potential) effectiveness of EEW for 

personal protection. To begin with, there is little research on public responses to EEW, and the work 

that has been published is limited in the exploration of its effectiveness. In other words, an EEW sys-

tem can be seen as effective for personal protection in theory; however, how effective it actually is in 

practice is not yet clear. In this presentation, we report the results of surveys conducted to investigate 

residents’ responses to EEWs issued in 2018, Japan and discusses the effectiveness of EEW for indi-

viduals’ safety for earthquakes. The main results were as follows: (a) EEWs were received as an actual 

warning by most people in the regions where EEWs were issued. The EEW system successfully acti-

vated and provided warnings for residents primarily via the mobile phone network. (b) People’s primary 

reactions to the EEW were mental, not physical, and thus motionless. Most residents stayed still, not 

for safety reasons, but because they were focusing on mentally bracing themselves. (c) Residents per-

ceived the EEW to be effective because it enabled them to mentally prepare, rather than take physical 

protective actions before strong shaking arrived. (d) In future, residents anticipate that on receipt of an 

EEW they would undertake mental preparation as opposed to physical protective actions. These re-

sults, suggesting people’s lack of impetus to undertake protective action on receipt of an EEW, chal-

lenge the researchers and practitioners to identify the obstacles for taking protective actions. We will 

discuss such obstacles and how to take them away to enhance earthquake safety. We expect our find-
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ings to promote the collaboration between the developers of warning systems and social scientists 

working for the Integrated Disaster Risk Management.  

 

Keywords 

Earthquake Early Warning, Response to EEW, Protective actions, Japan 
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AREAS* 

Natural hazards 

X Seismic 

 Flooding 

 Subsidence 

 Hurricanes 

 Landslides 

 Volcanic eruption  

 Wildfire   

 

Technological and manmade hazards 

 

 Chemical and petrochemical industry 

 Nuclear industry 

 New and emergent technologies 

 Transportation 

 Natech 

 Critical infrastructures 

 Cyber attacks 

 Terrorism 

 

Complex hazard interactions and sys-

temic risks  

 

 Climate change and its impact 

 Natech 

 Epidemics / pandemics 

 Critical infrastructures 

TOPICS* 

*Select an option (X) 

Learning from experience 

 

 Organizations, territories and experience feedback 

 Expertise and knowledge management 

 Weak signals 

X Early warning systems 

 

Social and human sciences for risk 

and disaster management 

X Human, organizational and societal factors 

X Risk perception, communication and governance 

 Systemic approaches 

 Risk and safety culture 

 
Resilience, vulnerability and sustainability: concepts and 

applications 

 History and learning from major accidents and disasters  

 Territorial and geographical approaches to major acci-
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dents and disasters 

X Social and behavioral aspects 

 

Cross-disciplinary challenges for inte-

grated disaster risk management 

 

 Compound/cascading disasters (simultaneous and/or co-

located) and Mega-disasters 

X Connecting observed data and disaster risk management 

decision-making 

X Practical applications of Integrated Disaster Risk Man-

agement 

 Development and disasters  

 Build Back Better (than Before) 

 Disaster-driven innovation and transformation  

 STGs and disaster governance 

 

Complex systems  

 Complexity Modeling 

 System of Systems / Distributed Systems  

 Critical Infrastructures 

 Probabilistic Networks 

 

 

Economics and Insurance 

 Disaster impacts and economic loss estimation  

 Cost-benefit approaches 

 Insurance and reinsurance 

 

Decision, risk and uncertainty 

 

 Decision aiding and decision analysis. 

X Disaster risk communication  

 Ethics. 

 Gender  

 Responsibility 

 Governance, citizen participation and deliberation 

 Community engagement and communication 

 Scientific evidence-based decision-making, modelling 

and analytics 

 Policy analysis 

 Uncertainty and ambiguity 

 Multi-criteria decision aid and analysis 

 Operational research 
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Artificial intelligence, big data and text 

data mining 

 

 Disaster informatics, big data, etc.   

 Deep learning 

 Neural networks 

 Experts systems 

 Text data mining 

 

Engineering Models  

 

 Numerical modelling & functional numerical modeling  

 Formal models / formal proofs  

 Model-based approach  

 Safe and resilient design and management. 

 

Legislation, standardization and im-

plementation 

 Certification and standardization.  

 Regulation and legislation. 

 Legal issues (scientific expertise, liability, etc.).  

 Precautionary principle and risk control and mitigation. 

SIGNIFICANCE TO THE FIELD* 

*Select an option (X) 

 

 Demonstrates current theory or practice 

X Employs established methods to a new question 

X  Presents new data 

  Presents new analysis 

  Presents a new model 

X  Groundbreaking 

  Assesses developments in the field, in one or more 

countries 

  Other (Please specify) 

EXPECTED CONTRIBUTIONS* 

*Select an option (X) 

 

 Theoretical 

  Applied 

X  Theoretical and Applied 

  Review 

  Perspective 

 Other (Please specify, e.g.  success/failure practices, les-

sons learned,  and other implementation evidence) 



18  

 


