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Abstract Recently, the number of disasters has been seriously increasing. The total damages by the
natural or man-made disasters during the past years resulted in tremendous fatalities and recovery costs. It
is necessary to have efficient emergency evacuation management which is concerned with identifying
evacuation route, and the estimation of evacuation and clearance times. An emergency evacuation model is
important in identifying critical locations, and developing various evacuation strategies. In that existing
evacuation models have focused on route analysis for indoor evacuation, there are only a few models for
areawide emergency evacuation analysis. Therefore, we developed a mesoscopic model by using Cube
Avenue and performed evacuation simulation, targeting road network in City of Fargo, North Dakota.
Consequently, a mesoscopic model developed in this study is used to carry out dynamic analysis using
network and input variable of existing travel demand model. The results of this study show that the model
is an appropriate tool for areawide emergency evacuation analysis to save time and cost. Henceforth, the
results of this study can be applied to develop a disaster evacuation model which can be used for a variety
of disaster simulation and evaluation based on scenarios in the local metropolitan area

Keywords : Disaster, Evacuation Model, Mesoscopic simulation, Cube Avenue
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Background and Purpose
» The need of efficient emergency evacuation model
for disasters
» The model is importantin identifying critical
locations, and developing various evacuation strategies

Literature Review of Evacuation Models

» Disaster Evacuation Analysis Model for Structure
» Analysis of Microscopic and Macroscopic Model
» Microscopic and Macroscopic Model

Design of Cube Avenue model Simulation of Cube Avenue model

#Introduction of Cube Avenue model »The process of simulation evacuation route.
»Macroscopic traffic demand model and (Decision of evacuation region, Background
4 step(Trip Generation, Trip Distribution Traffic, Network)

Modal Split, Trip Assignment) »The construction of model scenario

The Analysis of Pilot Study
#The Development Procedure of Evacuation Model for
Cube Avenue
»Comparison with Network and Traffic Flow Simulation
befare and after Disaster

Findings and Future Plan
» The meso-scopic model is used to test and analyze
emergency evacuation scenario.
» Suggested model is an appropriate tool for areawide
emergency evacuation analysis.

Figure 1, Overview of Study Procedure
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Table 1, Disaster Evacuation Analysis Model

for Structure [modified by 3, 4]
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Table 2. Review of Local Emergency Evacuation Model [5]
Model research main contents
NETVACI Sheffi et al. [16] - Network evacuation model, which can estimate evacuation time and the
traffic on the road near by nuclear power.
CLEAR MecLean et al. [9] - mic‘roscopic model which can evaluate the network evacuation time
during nuclear emergency.
NESSY-IV Hiramatsu [10] - macroscopic model to analyze small local area during earthquake
occurrence.
LDYNEV Licberman [14] - Interactive dynamic network, which is able to plan emer-gency
evacuation in the event of the nuclear power plant accident.
Hobeika and Jamei; Hobeik:
MASSVAC oberka an 'amel, oberka | Evaluation model for analysis of evacuation plan in urban area.
and Kim [11]
- Model for emergency management and evacuation when the nuclear
TEVACS H 13 . S
an [13] accident, which improves NETVACI1
REMS Tufekei and Kisko [17] - local evacuation mode} ‘to be u'sed for emergency traffic control and
management as a decision-making tool
- the evaluation model based on MASSVAC for evacuation time and
TEDSS Hobeika[12] transportation management, targeting nuclear power plants in state of
Virginia.
- CEMPS(Configurable Emergency Management and Planning System) is
CEMPS Pidd et al. [19] a model integrated GIS with Discrete Event Simulation to support the
operation of an evacuation plan
- Dynamic discrete disaster decision simulation system with GIS and
D4S2 Wu et al. [20] SQLServer database to simulate the evacuation process and resource
deployment.
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(c) Network Development

Figure 2. The Development Procedure

38

(d)Vehicle Trip Table Development

of Evacuation Model for Cube Avenue
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(d) Traffic Flow Simulation after Disaster
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Figure 3. Comparison with Network and Traffic Flow Simulation before and after Disaster
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Table 3. Total Average Number of Vehicles
Queueing on the Link

Simulation Network Network Difference
Time(Min) ‘Before . After (B-A)
Disaster(A) Disaster(B)

0-10 3582 3636 54

10 - 20 12928 13526 598
20 - 30 24401 25191 790
30 - 40 36738 37978 1240
40 - 50 49635 51861 2226
50 - 60 62930 65670 2741
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