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Pandemic Simulation

• Evidence for preparation planning for pandemic flu

Pandemic Simulation

Evidence for  preparation planning for pandemic flu
• Required the most realistic and detail simulation to 

determine   policiesp
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Person-Trip Data of Tokyo 

• Data of the location and transportation of 0.9 million 
Metropolitan Area

p
persons a day in the Tokyo metropolitan area ,which 
has a population of 33 million, is available

• about 2% of the population is randomly chosen and is• about 2% of the population is randomly chosen and is 
surveyed. 

• This data includes family members, transportation 
d d l imode, and location. 

• Location was recorded at home, or school, workplace, 
shopping center...,shopping center...,

• and the area where these people  can be identified in 
terms of more than 1,600 zones
M i i h f h i h
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• Moreover, it contains the name of the station where 
they get and get off   the train, and the timing. 



An Example of  
Person Trip Data
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Estimated Number of Contact

• Identifies location of all person in the data in every 6

Estimated Number of Contact

Identifies location of all person in the data in every 6 
minutes.

• Number of contact was estimated as number of 
persons  who were less than 1m distances from 
patients

• If data indicates n person in the same area or train or 
bus, and at the same time, the number of contacts was 
estimated as n×3.14 / (sampling rate ×area width 
in m2)
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ScenarioScenario

Coming back from the affected areag
(Day 3）

Go to work
（Day4 ）

Afternoon in Day 5

Visiting a doctor
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（Day 5 ）



GIS for Pandemic Simulation

• Understanding the speed of spread intuitively

GIS for Pandemic Simulation

Understanding the speed of spread  intuitively
• Evaluation and planning of  policies

– Area closureArea closure
– School closure and voluntary staying at home
– Location of medical facility

• Simulation for Tokyo metropolitan  
• Effectiveness of area closure

• Effectiveness of  school closure and voluntary 
staying at home
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• Nation wide simulation
• Simulation for local city



Simulation for Tokyo 
Metropolitan



This area is  
Pandemic Flu 
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In Tokyo 
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Day 3

Initial Case of
H5N1
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Day 4
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Day 5
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Area ClosureArea Closure
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Simulation at FukuokaSimulation at Fukuoka

。



School Closure and Voluntary 
Staying at Home



新型インフルエンザパンデミックカーブ
Epidemic Curve in Tokyo

（首都圏シミュレーションモデル）
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3 4 5 6 7 8 9 10

日目Days after initial case was infected



Day 4No Intervention Voluntary Restriction
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Day 5No Intervention Voluntary Restriction
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Day 6No Intervention Voluntary Restriction
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Day 7No Intervention Voluntary Restriction
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Day 8No Intervention Voluntary Restriction
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Day 9No Intervention Voluntary Restriction
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Day 10No Intervention Voluntary Restriction
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Day 11No Intervention Voluntary Restriction
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Nation Wide SimulationNation Wide Simulation
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Day 4Day 4



Day 5Day 5
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Day 7Day 7
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Simulation for Local CitySimulation for Local City



Containment at the Local CityContainment at the Local City
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Conclusion
• Speed in the geographical dispersion is very fast in a big city

Conclusion

• Nation wide spread just delays for 2 or 3 days after the initial 
case was confirmed

• Therefore area closure seems to be meaningless in the big cityg g y
• However,  in the local city,  it may possible and may 

containment
• On the other hand, school closure and voluntary staying at O t e ot e a d, sc oo c osu e a d vo u ta y stay g at

home  is a very powerful countermeasure 
• It can reduce new infections by more than 90%, hopefully we 

can control the outbreak
• Conversely, geographic dispersion may not be affected very 

much
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Area which is included and will be included 
to the model 

札幌

Included

Under construction

旭川

函館

:75 million population

仙台

茨城 部
新潟

岩手

福島
栃木
群馬

秋田

首都圏

中京

京阪神

福岡
広島

茨城北部

静岡

福島
島根・鳥
取

宮崎
広島 浜松佐賀

沖縄



ChallengesChallenges

• We extend the simulation area to all area where theWe extend the simulation area  to all area where the 
survey was conducted

• We also extend the model to the area where the 
survey was not conducted
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Thank you 
for your attention

hk @ ih johkusa@nih.go.jp
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