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Lab in Class 3: Risk Assessment 
• Hazard, Disaster, Risk 
• Probability 
• Global Risks
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Citations: 
“Risk is a word that has various meanings to people of various fields (Adams, 2014).” 

At the end of the document: 

“Adams, Ј., (2014). Managing Risk: framing your problems, BoeringerIngelheim Alumni 
Seminar, SchlossGracht, Cologne 9-11”  
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fields, and what definition we are using in the class. Please, include references 
(others than what is on the class slides) for the definitions you provide.
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Q1.2  
How do we define a hazard and a disaster in the context of the class, and what 
is the connection between a hazard and a disaster? Give an example of a 
hazard and the resulting disaster and describe the connection.

“… caused by the process of flooding and heavy winds …”

“The disaster would be the lives lost and all the homes and structures that were destroyed due 
to the floods and storm damage”

When we talk about the process, we are not referring to the hazard (flood, wind, which are part of 
the hurricane) but rather how human and infrastructure respond and cope with flood/wind. This 
can be very different (see e.g. Katrina, Sandy, Harvey) leading to very different disasters cause 
by similar hazards
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Q1.3 
Explain the concept of a 100-year or 500-year event and use the Poisson 
Distribution to compute the probability that we have one or more of a 100-year or 
a 500-year event in a century. Note that how you answer this question will let me 
know whether I need to invest more time with you to explain the distribution. I 
have update the slides of class 2 to provide more details on how to use the 
equation for the Poisson equation. 
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Distribution to compute the probability that we have one or more of a 100-year or 
a 500-year event in a century. Note that how you answer this question will let me 
know whether I need to invest more time with you to explain the distribution. I 
have update the slides of class 2 to provide more details on how to use the 
equation for the Poisson equation. 

“The actual use of the Poisson Distribution is not something I understand enough to even attempt a 
direct explanation, or use of the formula.”
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Poisson Distribution
Poisson Formula. In a Poisson experiment, in which the average number of successes within 
a given region is μ, the Poisson probability is:
                                P(x=k; μ) = (e-μ) (μk) / k!
where x is the actual number of successes that result from the experiment. e ~ 2.71828

P(x=k; μ) = 
eμ *k!
μk

The factorial k! is: 
0! = 1 
1! = 1 
2! = 1*2 = 2 
3! = 1*2*3=6 
4! = 1*2*3*4=24 
…

Questions



Probability of exactly one 100-year flood to occur in a specific century? 
μ = 1, k = 1, P=?         P = 11/(e1*1!)= 0.368
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Probability of one or more 100-year flood to occur in a specific century? 
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Q1.4 
Based on the reading list for class 2, comment on the major threats humanity is 
exposed to. In your assessment, are non-human threats more severe than human-
caused threats? Again, your answer to this question will help me to assess at 
what level future questions should be.



Extreme Events:
• Extinction Level Events: more than a quarter of all life on Earth is killed and major species  
   extinction takes place. 
• Global Catastrophes: more than a quarter of the world human population dies and that place  
   civilization in serious risk. 
• Global Disasters: global-scale events in which a few percent of the population die.  
• Major Disasters: disasters exceeding $100 Billion in damage and/or causing more than  
  10,000 fatalities.  
                                                                                                 Modified from Hempsell (2004)    
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http://www.nytimes.com/imagepages/2011/11/06/opinion/06atrocities_timeline.html?
action=click&contentCollection=Opinion&module=RelatedCoverage&region=EndOfArticle&pgtype=article
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11.1% Genghis Khan
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THE GLOBAL CHALLENGES FOUNDATION works to raise 
awareness of the Global Catastrophic Risks. Primarily 
focused on climate change, other environmental degradation 
and politically motivated violence as well as how these 
threats are linked to poverty and rapid population growth. 
Against this background, the Foundation also works to both 
identify and stimulate the development of good proposals for 
a management model – a global governance – able to 
decrease – and at best eliminate – these risks. 

THE GLOBAL PRIORITIES PROJECT helps decision-makers 
effectively prioritise ways to do good. We achieve this both 
by advising decision-makers on programme evaluation 
methodology and by encouraging specific policies. We are a 
collaboration between the Centre for Effective Altruism and 
the Future of Humanity Institute, part of the University of 
Oxford.
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Global Risks: Human and Non-Human 

Likelihood over next 
5 years!

Likelihood over next 
5 years!

High

Low High
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Global Risks in 
Terms of Likelihood

Global Risks in 
Terms of Impacts
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Reducing risk: Expert advice and 
citizen action. Technology continues to 
outpace humanity’s capacity to control it, 
even as many citizens lose faith in the 
institutions upon which they must rely to 
make scientific innovation work for rather 
than against them. Expert advice is 
crucial if governments are to effectively 
deal with complex global threats. The 
Science and Security Board is extremely 
concerned about the willingness of 
governments around the world— 
including the incoming US administration
—to ignore or discount sound science 
and considered expertise during their 
decision-making processes.
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Terrorism:

Bouzar, D., Escaping Radicalism. Scientific American Mind, May/June 2016, 41-43.
Dutton, K., Abrams, D., 2016. Extinguishing the threat. Scientific American Mind, May/June 2016, 44-49.
Reicher, S. D., Haslam, S. A., 2016. Fueling Extremes. Scientific American Mind, May/June 2016, 35-39.
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A dynamic Planet

Science questions relevant for hazards: 
Plate tectonics: location of and processes at plate 
boundaries;  
Ice sheets/glaciers: ice load history, including present-day 
changes;  
Sea level: quantification of different contributions; 
Hydrological cycle: better quantification of fluxes; 
groundwater movements; land water storage; 
Earthquakes: strain/stress accumulation and earthquakes; 
physical processes; 
Volcanoes: location, state, 
                               Modified from Rummel et al., 2009
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Observing Systems for a Dynamic Planet
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