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Variable Average gtandard
eviation
Gender (male=1, female=0) 0.52 0.501
Age 36.11 10.111
Marital status (single=0, married=1) 0.71 0.456
Education (High school diploma=0, Diploma=1, BS/BA/BE =2, MS/MA/ME=3,
_ 1.86 0.781
Ph.D./Doctor=4)
Having a child who goes to school (Yes=1, No=0) 0.55 0.499
Family size 3.28 0.98
Job (employee)=0, self-employment=1) 0.18 0.382
Car ownership (Yes=1, No=0) 0.77 0.419
Car ownership at work (Yes=1, No=0) 0.42 0.495
House/apartment ownership (Yes=1, No=0) 0.68 0.467
Past experience of a powerful earthquake (Yes=1, No=0) 0.19 0.395
stability of the building (Good (gioups Aand B) =1, 0.74 0.438
weak (group C) =0)
the time interval from work to home (min) 28.57 23.287
the time interval from work to school (min) 29.54 22.831

Table 1. The statistical characteristics of the collected data
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Independent variable

Variable Coding

Details about the trip:

travel time*

In minutes

Having a private car at work

Yes: 1, No: 0

Details about the earthquake:

Earthquake magnitude

Powerful: 1, weak: 0

Having a previous experience of a powerful earthquake

Yes: 1, No: 0

stability of the building

fortified: 1, weak: 0

Socioeconomic status:

Gender

Female: 0, male: 1

Age group 1 (years)

20 to 30: 1, other: 0

Age group 2 (years)

30 to 40: 1, other: 0

Age group 3 (years)

40 to 50: 1, other: 0

Age group 4 (years) More than 50:1, other: 0
marital status Single: 0, Married: 1
Education Diploma: 0, Upper: 1
Parents of school children Yes: 1, No: 0
House/apartment ownership Yes: 1, No: 0
Family size Number

Table 2. The variables used in the trip choice model

14 Goodness of Fit Measure
15 Likelihood
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Trip purposes Variable coefficient P-value
Gender * having children -3.1041 0.0000
Marital status* having children 5.9301 0.0000
Relief and rescue stability of the house 1.4921 0.0114
Travel time -0.0264 0.0256
Magnitude of the earthquake 4.2188 0.0000
Constant coefficient 3.5857 0.0002
Return-to-home Magnitude of the earthquake 3.4206 0.0000
Family size 0.3524 0.0219
Constant coefficient 6.0758 0.0000
Immediate evacuation and going to a Family size -0.4643 0.0657
safe place House/apartment ownership -0.7725 0.0669
Age over 50* Gender 2.4314 0.0002
No travel Constant coefficient 5.3853 0.0000
LL(0) -463.02086
LL(c) -415.0472
LL(B) -266.3161
p* 0.425
p’ 0.358
Accuracy of the estimation (%) %67

Table 3. Results of the trip choice multinomial Logit model
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Abstract:

Unexpected events always occur without any alert of where or when they will happen. According to history
of earthquake in Tehran, Iran, the probability of a huge earthquake (about 7 Richter) is high. The
Unpredictable human behavior in disasters can affect the performance of transportation networks.
Considering the specific effects of an earthquake on travel demand, the issue of post-earthquake travel
demand needs to be investigated. Since travel behavior would be quite different in such situation compared
to normal situation, this research proposes a method to estimate the demand based on a survey. The goal of
this study is to determine trip purposes immediately after earthquake, and the factors affecting the
individuals' decisions about their trip purposes. In most previous studies, the majority of policies which have
been modeled are based on unrealistic assumed demand. Many previous studies have acknowledged that in
response to earthquake there are more trip purposes. However, few, if any, have examined it in depth. For
example, Since an earthquake cannot be predicted, in a study to estimate the post-earthquake travel demand,
it is assumed that people will evacuate their current locations immediately after earthquakes, because under
the no-notice earthquake scenarios, there is no time or considerably less time for people to return home or go
to other places to pick up their relatives or friends [Chang et al. 2012], while most people will return to home
to rescue their family [Hara, 2013]. This research developed discrete choice (Multinomial Logit) model to
represent effective factors on travel demand behavior after 2 earthquake scenarios (Strong and weak) in a
workday, with 4 trip purposes (rescue and inquiry on safety, return to home, evacuation and no action). This
study investigated travel behavior after an earthquake, based on a statistical analysis on stated preference
(SP) questionnaires which were answered by 364 interviewees in Tehran. The survey data indicated that,
90% of people may prefer to make trips in order to return to home or to rescue survivals, after a powerful
day earthquake. The collected data expressed that although it is not expected to have a problem in
transportation network after a weak earthquake, about 35% of people will travel with different purposes
because of their fear. Despite the fact that a moderate earthquake will not destroy transport infrastructures,
heavy traffic congestion will cause an emergency situation in transportation network. The goodness of fit
(p°) of the model was obtained to be 0.425, that is a fairly good indicator for the discrete choice models. The
model has also predicted the trip purposes correctly, in 67% of the observations. The results of the model
show that the most effective factors on destination choice behavior are gender, age, travel time, magnitude of
earthquake, house ownership and family number. Also unrelated training about earthquake is not effective on
travel behavior. Informing people about probable open routs after earthquake in advance would help
planners in disaster management.
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