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RISK Management 
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 R ecognize the risk or risk factors 

   I mpute an estimate of the risk or risk factors 

 S urvey the risk or risk factors over time 

 K eep the risk or risk factors within tolerance 

© 2007 
B.M. Pacheco 



DISASTER Management 
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DISASTER RISK Management 



DISASTER Risk Management 

Pacheco  12 

DRM = DRR + CCA + … 
 Disaster Risk Reduction 
 Climate Change Adaptation 
 … 



National DRRM Council 

Pacheco  13 



Pacheco  14 



Outline of the Session 
  National DRRM Framework 2011 

  Benny Pacheco (College of Engineering) 

  Using Advanced S&T for DRM 
  Mahar Lagmay (College of Science) 

  UP Researches on DRRM 2008-2011 
  Violy Umali (College of Mass Communication) 

  “Actors in the Management of Risk Factors” 
  Benny Pacheco 

  Toward UP’s Action Plan 
  All workshop participants  

Pacheco  15 



“Actors in the Management 
of Disaster Risk Factors” 
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DR. HEV would like to 
remember 5 keywords: 

Disaster Risk =  
Hazard x 
Exposure x 
Vulnerability 



PART 1: TYPES OF RISK 

Disaster risk (e.g. due to earthquake, cyclone, flood or landslide) may 
also be classified under environmental risk.  We may also have 
economic risk, geopolitical risk, societal risk, and technological 
risk: depending on the cause of risk. 

Meanwhile, depending on the element affected, the risk may be 
measured as a financial risk (in amount of pesos or dollars) or a 
mortality risk (in number of lives). 
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Let us take earthquake as example. 
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Houses on stilt in Candaba 
(included in the exposure) 
vulnerable to  
multiple  
hazards 

Photo by J. Ong 
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MMEIRS Scenario 

  Magnitude 7.2 earthquake from WVF 
  Heavily damaged: 

  13% (168,300) of residential bldgs/units 
  10% of public purpose bldgs incldg schools, 

hospitals, … 
  11% of 10-30-storey bldgs 
  2% of 30+ storey bldgs 
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MMEIRS Scenario 



PART 2: RISK FACTORS 
Everything that contributes into a risk is a risk factor. 
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Hazard 
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Hazard 

  Hazard could be stated as the likelihood of a 
certain effect to the exposed elements, as 
estimated for a certain window of time and 
within a certain degree of confidence. 

  Example: 0.10 (or 10%) chance of Intensity VIII 
ground shaking (approx. 0.5g PGA) in the next 
50 years, with 95% estimation confidence 
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Exposure 
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Exposure 

  Exposure could be stated as the number 
of elements at risk, as estimated for that 
window of time and within that degree of 
confidence. 

  Exposure and risk could be in the same unit 
of measure, such as number of lives, 
number of buildings, number of jobs, or 
amount of pesos. 

  Example: 1,350,000 housing units 
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Vulnerability 
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Vulnerability 

  Vulnerability could be stated as the fraction 
or percentage of expected loss from the 
exposure, given the occurrence of the effect of 
hazard. 

  Example: Considering an Intensity VIII ground 
shaking, then 0.37 (or 37%) of the cost of a 
certain building structure, or 0.37 (or 37%) of 
the number of buildings with a certain 
structural type 
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Hazard of 0.5g pga in 50 yrs = 10% 
Exposure = 1,350,000 housing units 
Vulnerability of housing units to 0.5g 

   = 37% 

Risk = 0.10 * 1,350,000 * 0.37 
    ≈ 50,000 housing units 

example risk to housing units 
Oversimplified 
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Hazard 

Exposure 

Vulnerability 

H1 

E1 

V1 

O 

R1 = U1 * H1 * E1 * V1 
R1 ≈ H1 * E1 * V1 

R = R1 + R2 + … - R1,2  - R1,3 …   



PART 3: RISK MANAGEMENT 
Risk management action may target a risk or a risk factor. 
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Insights 

  The risk may become a disaster anytime 
(within the time interval considered). 

  The disaster risk may be managed; it may 
even be reduced (if actions are taken quickly 
enough within the time interval considered; 
but beware of side effects on other risks). 

  The risk may be managed systematically as 
the product of 3 generic risk factors: 
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Hazard 
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Exposure 
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Vulnerability 
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Exposure 

Vulnerability 

O 

Hazard 

Geologists, Seismologists, …Social Scientists 

Local Government Units, …Building Officials 

Business leaders, … Engineers 



Hazard 

Exposure 

Vulnerability 

H1 

E1 

V1 

O 

Natural hazard management 
may be the task of natural 
scientists and engineers: 

 avoid, reduce, … 

Exposure management may 
be the task for local 
government units, health 
workers and social 
workers, farmers, building 
officials: 

 defer, transfer,  
 reduce, … 

Vulnerability management 
may be for engineers as 
far as properties are 
concerned, for farmers as 
far as food is concerned, 
for health workers and 
social workers as far as 
lives are involved, and for 
business leaders where it 
concerns ways of life: 

 reduce, diversify, 
share, retain, enhance, … 

Human hazard management 
may be the task of social 
scientists and business 
leaders: 

 prevent, reduce, … 

= Resilience -1 
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Workshop guide questions 
1.  Do you have researches that have not been updated to 

OVCRD/ are not in the database? Why? 

2.  What are the areas that are not being addressed? How 
would we address this?  

3.  What can we prioritize to come up with a policy options 
paper/ brief? 

 -including researches that are already completed 

4.  What possible collaborative themes can we work on 
starting with our baseline? 
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