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Abstract
consequences of a terrorist strike in an urban area. The parallel system is proposed to research fear diffusion under the

Understanding those factors critical to predicting response of the fear is crucial to ability to model the

paroxysmal terrorism incident circumstance. This paper presents application Stella software to construct the artificial
system of fear evolution. This study intends to accomplish two goals. First, find which factors will influence fear diffusion.
Hence, we propose a system model and provide simulation output depicting the diffusion of fear in a community. Second,
how fear will evolve and diffuse. The systems model to examine how fear might diffuse within a community immediately
following a terrorist attack. Our experimental results show that fear diffusion complies with definite rules: the more
interference from the community, the more delay of fear diffusion; Perceptions of risk vary very quickly but decline quite
slowly, at earlier of terrorism incident. These findings should prove useful to those wishing to predict public response to

a variety of different contingencies involving terrorism.
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Table 1  Flow variable of fear diffusion
Bl FAF 5 (Terrorism incident status quo) ?ﬁlﬂﬂ’) Y (News impact) % 2. (Ignoring)

et (Concerned)
R (Fearful)

AT R A (Population at risk)

LT AH (Death)
W RSE (Investigate intensity)
ARG (TV coverage) LA

KB AfE )) (Risk perception)

WEE i (Talk rate 1) %
ﬂ’ﬂﬂ"]?ilﬁ (Percent fearful) 4%

FETI 1A (Days to death) %5

YT N Giffs¢m (Casualty impact)
P IR R (Resource availability) %5

T[] (Available cover time) %5

AR % (Risk adjustment) %%

MBI (Worry increasing)
R IR 1 0 L5 k2>
(Fearful increasing/decreasing)
T NI
(Deaths increasing)

T NHME K (Deaths increasing)
NIRRTy RS 2y
(Investigation increasing/decreasing)
TRIE I I 55 k>
(Coverage increasing/decreasing)
KA1t (Perception changing)
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Table 2 Flow variables and rate equations
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Deaths increasing

Population at risk/Days to death

Investigation increasing min(Casualty impact + Risk signal + Fear impact*(Resource availability /Investigation length))

Investigation decreasing
Coverage increasing
Coverage decreasing

Perceptions
Changing
News impact 1
Concern talking
Worry talking
Ignoring
Fear increasing
Fear decreasing
Concerned(t)
TV coverage
Fearful
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Risk perception

Terrorism incident status quo

INIT terrorism incident status quo

Worry increasing

Resource availability

Investigation intensity /Investigation length
min(Casualty impact + Investigation + Fear impact)*(Available air time/Coverage delay)
TV coverage/Mainstream media attention span
min((((Perceived invest intensity — Risk perception)/Risk adjustment)*Awareness))
—(Fear reduction impact*Risk perception)
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min(News impact 1 + Concern talking)
Concerned /Ignoring delay
min(Bamboo telegraph + Fearful talking)

(Fearful-target fear level)/(Community intervention delay)/RP intervention multiplier
Concerned (¢t — dt) + (Worry increasing + Fear decreasing — Ignoring — Fear increasing)*dt
TV Coverage(t) = TV Coverage(t — dt) + (Coverage increasing — Coverage decreasing)*d¢

Fearful(¢) = Fearful(t — dt) 4+ (Fear increasing — Fear decreasing)xd¢
Population at risk = Population at risk(¢ — d¢) 4+ (Deaths increasing — recovering)=dt
Risk perception(t) = Risk perception(t — dt) + (Perceptions changing)*dt
Status quo(t) = Status quo(¢ — dt) + (Ignoring — Worry increasing)xdt
INIT status quo = Population — Concerned — Fearful
Worry increasing = min(News impact 1 + Concerned talking)

Resource availability = Max resources — Investigation intensity
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Parameters in simulation
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Casualty impact
RP talk multiplier
RP news multiplier

Population
INIT populaiton at risk
UNITS
Contacts 1 and 2
Ignoring delay
Max coverage
Targe fear level
Fear impact (0,
Risk adjustment

Attention base rate

(0, 0), (15, 0.15), (35, 0.35), (45, 0.45), (65, 0.65), (100, 1), (120, 1), (135, 1)
(0, 0), (10, 0.015), (20, 0.02), (30, 0.025), (40, 0.03), (50, 0.045), (60, 0.05), (70, 1), (90, 0.35)
(0, 0), (10, 0.05), (20, 0.1), (30, 0.2), (40, 0.25), (50, 0.3), (60, 0.4), (70, 0.5), (80, 0.6), (100, 1)

1000000
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9
15
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