
© H. Ishimaru, Osaka University

The number of disasters by disaster
sub-groups per year (2000-2019) 

Human Cost of Disasters

Total disaster events by type: 
1980-1999 vs. 2000-2019 

Disaster Impacts: 1980-1999 vs. 2000-2019 

US $

© H. Ishimaru, Osaka University

© H. Ishimaru, Osaka University



© H. Ishimaru, Osaka University

© H. Ishimaru, Osaka University

( VOC

© H. Ishimaru, Osaka University



©© H.. Ishimaru,, Osakaa University

Threat
Hazard

Exposure
of assets

Vulnerability
vs Resiliency

of Asset

Magnitude of HAZARD

©© H.. Ishimaru,, Osakaa University

©© H.. Ishimaru,, Osakaa University



©© H.. Ishimaru,, Osakaa University

©© H.. Ishimaru,, Osakaa University

©© H.. Ishimaru,, Osakaa University



©© H.. Ishimaru,, Osakaa University

©© H.. Ishimaru,, Osakaa University

©© H.. Ishimaru,, Osakaa University



A simplified approach includes the seven steps depicted in the figure below. 
TRAS: Technical Rules for Plant Safety 
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