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0 Key issues on Emergency Management
o Some EM research fields
0 EMS Fuzzy methodology proposal

. O Final Considerations
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‘ Emergency Management
Definitions

the managerial function charged with creating the framework
within which communities reduce vulnerability to hazards and
cope with disasters.
a complex process that requires the coordination of
different actors, with different cultures, aims and views
of the world.

the generic name of an interdisciplinary field dealing with
the strategic organizational management processes used
to protect critical assets of an organization from hazard
risks that can cause events like disasters or catastrophes and
to ensure the continuance of the organization within their
planned lifetime (Haddow & Bullock, 2003)
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‘ Stovepiped organizations
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C2 Approaches - interaction maturity levels
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Principles of Emergency Management

Coordinated — emergency managers synchronize the activities of all
relevant stakeholders to achieve a common purpose
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4 The stovepipe approach is contrary to the above principles.
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C2 Mature organizations EMS FDSS
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‘ Some fields of Research for EM ‘ Expert Systems

m Adequate for complex & ill-structured problems

VAR a— m Artificial Intelligence based Software
&M\\%
—& » Emulate the reasoning process of human expert
B, = Aims to solve complex problems
ﬁ i as Human specialists
m Expert System provide a way
of accessing knowledge

KNOWLEDGE
ENGINEERING

ANALYSIS
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Fuzzy Logic [Zadeh, 1965] EMS Inference Process
Classical (Crisp) Set

= Systematic and quantitative treatment of H,=[0,1)

vagueness and imprecision s * IF potential effects are high AND
= Adequate to human centered systems - deals g incident dimension is high

with vague concepts that people understand £

. - € THEN incident response priority is high

(e.g. high temperature, low priority) H ,
= Vague concepts can be represented by fuzzy “wallmant

sets and manipulated by operators and rules Fuzzy Set

H,=[0, is hi
of fuzzy arithmetic and logic (union, mean, ac10,1] IF human health effect is high ~ OR
intersection) : ! infrastructures effect is high OR
k4

= Allows the coherent aggregation of H i o OR

objective and subjective data £ enviiopmentalleticeti=lbigh

z, THEN potential effects are high
1.80
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EMS Fuzzy Rule Evaluation Final Considerations
Emergency Management Systems aim:
W priority = W effects ® W dimension u provide decision support in the management of emergencies

m contribute to decision coherence and unity of effort

m ensure a reliable and flexible network, including mobile
components, which serves the needs of the various actors of
the decision process, including:

compilation of information producing a standardized, integrated and
Herects - truth degree of the condition “potential effects are high” & [0,1] consistent picture on the status of incidents and on the usage of
resources for a given area of interest

where:

Woriority - truth degree of the conclusion “response priority is high” & [0,1]

Waimension=  truth degree of the condition “incident dimension is high” & [0,1]

dynamic advice to decision-makers regarding courses of action, and

® - fuzzy intersection operator (t-norm) means to simulate and rehearse EM.
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