
Recent Floods and Storms in the World 

2012 Hurricane Sandy (U.S.A.) 

2005 Hurricane Katrina (U.S.A.) 2007 Cyclone (Bangladesh)  

2008 Cyclone (Myanmar) 

The number of death and missing  4,123 
Damage: $1.7 billion (2007 USD)  

The number of death and missing 138,366 
Damage: $10 billion (2008 USD) 

The number of death and missing 193 
Damage : at least $52.4 billion (2012 USD) 

The number of death and missing 1,833 
Damage $108 billion (2005 USD) 

& 2013 Hurricane Haiyan (Philippines) 
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Nam-Yi Yun (Advisor: Prof. Hamada Masanori)  

Data 
[Japan] 2011 Great East Japan Earthquake 
 - Surveyed data: Evacuation Behavior attributes  
 - Considering personal attributes such as gender (male and female), age (the 
old, children, babies), dependent on care (babies, handicapped people, sick 
people, pregnant), and others (mothers, living alone, students, difficult to 
return home, and so on), this part analyzes characteristics and differences 
among categorized groups.  
 
[U.S.] Hurricane Sandy in October, 2012 
- Twitters, Newspapers, Government announcements/ reports, etc.    

 

* Why Hurricane Sandy study?  Is there any relationship between hurricane 
and earthquake?  
: Yes, there are more than three times of hit by hurricanes (typhoons) in Japan. 
The evacuation behavior is not too different among disasters. Then, it could be 
more frequently applied to a disaster by hurricane because of lesser (but bigger 
impacts) occurrence of the earthquake.   
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Nam-Yi Yun (Advisor: Prof. Hamada Masanori)  

Data Process (1/2) 

Trained DB 
(Naïve Bayesian 

Classification) 

Collected Mass Data 

User (Gender, age..) 

Evacuation Behavior (time, place, car..) 

Others.. 

Extracted Attributes 

Survivors Condition/ 
Successful Evacuation 

Condition 

Non-survivors 
Condition/ 

Failed Evacuation 
Condition 

Pattern Classification Attributes Analysis 

Learned 

User Data 

Trained DB 
(Naïve Bayesian 

Classification) 

Survivors Condition/ 
Successful Evacuation 

Condition 

Non-survivors 
Condition/ 

Failed Evacuation 
Condition 

Classify Warning for Evacuation 

[Main Goal] 
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Analysis using naive Bayes and Bayesian Network. (N=558)  

Data Process (2/2) 

1. Behavior: evacuate, drive, stay, help, refuse to evacuate (only one behavior at that time) 
2. Gender: male, female  
3. Age: baby, child (under 15yrs), adult, old (over 60yrs) 
4. Care: handicapped, sick, pregnant  

Accuracy: 89% 

4 



Data Result 

Evacuate Drive Stay Help Refuse 
to 

evacuate 

Male 78%  95% 67% 75% 75% 

Female 22% 5% 33% 25% 25% 

Behavior choice & Gender 

Saved or 
Dead 

Behavior choice & Survival/Death 
Evacuate Drive Stay Help Refuse 

to 
evacuate 

Death 14% 7% 37% 1% 41% 

Saved 55% 32% 7% 2% 4% 

Baby Child Adult The Old Unknown 

Death - 2% 9% 40% 49% 

Saved 3% - 4% 4% 89% 

Age & Survival/Death 
Fig. Co-relationship of 
class and attribute 
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Filtering 

 

Collected 857 
Full articles 

(average 350 words) 

Collected 1,055 
Full articles

(average 350 words) 

Case 2:   

Excluding unrelated data 

Machine Learning 

Tsunami Evacuation Six Principles 
 Check the fire sources, when an e

arthquake occurs  
 First of all, evacuate to the hills o

r higher grounds 
 Actively and autonomously evacu

ation 
 Assess the situation and make a d

ecision despite previous experiences
 

oice is the best          
 Cooperate for evacuation 

Input Data Outcome 

  

Rank of the 
tsunami 

evacuation 
principles taken 
by the residents 

Process of Data Analysis (Japan case) 

(1) Select target sentences with key 

) 
(2) Review the selected sentences by 

an expert  
(3) Exclude unrelated sentences 
(4) Confirm and Sort the comments   

Preprocessing 
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Expected Outcome Example 

Six Principles 

B
ayesian Score 

There may be conditions under which you will decide to get away or there may be situations when you are ordered to 
leave. Follow these guidelines for evacuation: 

1. Plan places where your family will meet, both within and outside of your immediate neighborhood. Use 
the Family Emergency Plan to decide these locations before a disaster. 

2. If you have a car, keep a full tank of gas in it if an evacuation seems likely. Keep a half tank of gas in it at all 
times in case of an unexpected need to evacuate. Gas stations may be closed during emergencies and 
unable to pump gas during power outages. Plan to take one car per family to reduce congestion and delay. 

3. Become familiar with alternate routes and other means of transportation out of your area. Choose several 
destinations in different directions so you have options in an emergency. 

4. Leave early enough to avoid being trapped by severe weather. 

5. Follow recommended evacuation routes. Do not take shortcuts; they may be blocked. 

6. Be alert for road hazards such as washed-out roads or bridges and downed power lines. Do not drive into 
flooded areas. 

7. If you do not have a car, plan how you will leave if you have to. Make arrangements with family, friends or 
your local government. 

8. Take your emergency supply kit unless you have reason to believe it has been contaminated. 

9. Listen to a battery-powered radio and follow local evacuation instructions. 

10. Take your pets with you, but understand that only service animals may be permitted in public shelters. Plan 
how you will care for your pets in an emergency. 

FEMA Guideline (10) 
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