
Lecture 15-1

Statistics for 

Civil & Environmental Engineers

Statistics for Civil & Environmental Engineers

Some Definitions (www.wikipedia.com)

Disaster: a disaster (from Middle French désastre, from 
Old Italian disastro, from the Greek pejorative prefix 
dis- bad + aster star) is the impact of a natural or 
man-made harzard that negatively affects society or 
environment.

Hazard: a situation which poses a level of threat to life, 
health, property or environment.

Risk: a concept that denotes a potential negative 
impact to an asset or some characteristic of value 
that may arise from some present process or future 
event. In everyday usage, risk is often used 
synonymously with the probability of a known loss. 
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Disaster Examples
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Wit & wisdom
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Residents returning home after chlorine leak
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Tsunami deaths soar past 212,000
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Khao Lak, Thailand

http://www.globalsecurity.org/military/world/thailand/khaolak.htm
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Japanese Earthquake
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Major Quake rocks L.A.
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Kid accidents decline

Ithaca Journal   5 May, 1998
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Higher speeds may cost drivers
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Motorcycle Deaths Up
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Infectious diseases now third-leading killer
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Newsweek – Can this meat kill you?
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FDA Failing in drug safety
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When drugs do harm
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Threat of environmental estrogens
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Tobacco No. 1 cause of death in U.S
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Federal laws for chemical regulation Which are most risky activities in our society?

Commercial aviation

Contraceptives

General aviation

Home appliances

Motor vehicles

Nuclear Power

Pesticides

Smoking

“Consider risk of dying (across all US Society as a whole) as a 

consequence of this activity or technology.”

“According to the present risk of death from each,”

“thinking of all the possible ways someone might die from each.”

Example from: Slovic, et al., Rating the Risks, in Readings in Risk
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Ranking Risks

Activity Experts Lowv

Motor Vehicles 1 2

Smoking 2 3

Pesticides 3 5

Contraceptives 4 7

General Aviation 5 4

Commercial Aviation 6 6

Nuclear Power 7 1

Home Appliances 8 8

Ranking Comparison
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Ranking Comparison with Death Statistics

Activity Experts Lowv Deaths/year

Motor Vehicles 1 2 150,000

Smoking 2 3 50,000

Pesticides 3 5 1,300

Contraceptives 4 7 200

General Aviation 5 4 150

Commercial Aviation 6 6 150

Nuclear Power 7 1 130

Home Appliances 8 8 100
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Our biggest fears



Some More Definitions (www.wikipedia.com)

Risk Analysis = Risk Assessment + Risk Management + Risk 
Communication

Risk Assessment: involves identifying sources of potential harm, 
assessing the likelihood that harm will occur and the 
consequences if harm does occur. 

Risk Management: evaluates which risks identified in the risk 
assessment process require management and selects and 
implements the plans or actions that are required to ensure 
that those risks are controlled. 

Risk Communication: involves an interactive dialogue 
between stakeholders and risk assessors and risk managers 
which actively informs the other processes.
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The Probability of Risk

Jack W. Hoffuhr

JAWWA, 91(10),6, 1999

Risk assessment is the tool we have to bring rational thinking to 
emotionally charged issues

Risk assessment is an improving science based upon 
approximations and expert judgement

Decisions require tradeoffs: consider disinfection by products.

There is no such thing as “zero risk.”
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When EPA reports estimates of risk to decision-makers and the public, it 

should present not only point estimates of risk, but also the sources and 
magnitudes of uncertainty associated with these estimates.

Risk assessment is a set of tools, not an end it itself. The limited resources 

available should be spent to generate information that helps risk 

managers to choose the best possible course of action among the 

available options. 

Committee on Risk Assessment of 
Hazardous Air Pollutants

Board on Environmental Studies and 
Toxicology

Commission on Life Sciences

National Research Council

NATIONAL ACADEMY PRESS,

Washington, D.C. 1994
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