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A Dynamic Simulation of Flooding Evacuation Path Choice
Model: Genetic Algorithm Approach
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Abstract

Along with the economy grows up and
urbanization, the metropolis gathers the most
part of population and property. However
influences of the Taiwan including
geography location, topographical and
meteorological condition, flooding resulting
from typhoons was frequently and greatly
impacted the cities located in the river basin
in Taiwan, for example, the typhoon
Xiang-Shen in October 2000, the typhoon
Tao-Zhi in August 2001 and the typhoon
Na-Li in September 2001. It threatens
people’s life and property tremendously.
Because of that, we need to provide proper
flooding evacuation Path Choice Model
(PCM) to people, and decrease the damage;
however, in the process of analyzing the
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PCM, we usually plan it as the shortcut.
Although obtaining shortest distance, but it is
not necessarily the best path, and it lacks the
dynamic consideration about the flooding
timing, path capacity and people
interactivity.

The theoretical basis of the research

included  Genetic  Algorithms  (GA),
Geographic  Information  System (GIS),
Network Analysis (NA) and disaster

prevention theories. The biological evolution
aroused GA, which is a kind of optimization
search model within natural choice process.
It operates by the way of the encoding
gathered by parameter and gets rid of
restrictions of seeking space analysis. For
this reason, we can get the Global Optimum
faster, and prevent it become the Local
Optimum. Therefore, the study uses the
dynamic process of the genetic calculation,
and goes on the choice of the flooding
evacuation path. Receiving the batter
population, we combine the function of the
GIS Spatial Analysis (SA), under the disaster
prevention theories, it can simulate and
present a more safe model of PCM that near
to the behavior of the really evacuation in
mankind.

The research takes the region of
Hsichih in Taiwan for studied case. The
procedure of applying GA and GIS to choice
flooding evacuation path in metropolitan area,
Is summarized as follows. First, we establish
the network of road and analysis road node.
Second, we gather metropolis information.
Applying the analysis of GIS and present the
time series changes of the region, we can
establish the Disaster Database for GA
calculation. The Disaster Database output's
data is the foundation to decide the factor
better or not in population. Disaster Database
uses Flood Frequency Map (FMP), Digital
Terrain Map (DTM), Traffic Network Data
and Urban Planning Map to evaluate the
urban flood evacuation route. Third, we
established the node relationship of GA
calculation and the level of the weighting is
the standard of the date that is exported by
Disaster Database. The part of this research
could be divided into four parts. (i), is to set
the population of GA operation. (ii), is to
choose crossover and mutation. (iii), is to

calculate the fitness function of each
generation and to select the better gene
arrangement. (iv), is to reproduce, after
evolution, we can establish Flooding
Evacuation Path that more reflect really
human action and choice when flood takes
place. Fourth, we apply GA to calculate
different evacuation path in different time
series. Fifth, we compare the NA with GA
calculation, and Establish real model of PCM
to choosing flooding evacuation path.

The goals of this research were going to
be combined GA and GIS. Those are going
to assist the decision maker to plan the
variety in the timing, and to provide people
to change according to the requirement of
safety in the circumstances. The effects of
this research were going to be expected to
apply to solve the problem in the similar
cities. The results of this research were
looked forward to three points: (1)The date
of the basic type and spatial information and
the related datasets were going to be
constructed. (2)The method of planning
Evacuation Path was going to be combined
GA with GIS. (3)The methods of simulation
in dynamic GA were created to plan to
Evacuation Path Choice Model.

Keywords: Genetic Algorithm, GIS,
Network Analysis, Path Choice
Model, Flooding Evacuation.
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