
  

Adapting Traffic Queue Simulation to 
Large Scale Pedestrian Evacuation Simulation



  

Numerical Last-Mile Early Warning 
and Evacuation Information System

GITEWS
 Geotechnologies – Early Warning Systems
 not very detailed for specific cities
 more general: how to warn, how to advise people, how to prepare

hospitals, …
 Last-Mile is a subpart of GITEWS

Last-Mile
 detailed for one city, namely Padang
 inundation dynamics, local vulnerabilities, critical infrastructure
 mobility behavior of inhabitants
 simulation of evacuation
 5/2007 – 4/2010 (3 years)
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Socioeconomic Vulnerability Indicators
 Institute for Environment and Human Security, United Nations University 

Bonn

Inundation Scenarios, Flow Analysis
 Franzius-Institute for Hydraulic Waterways & Coastal Engineering Civil and 

Geodesy Faculty, University Hannover

Geodatabase Information System & Vulnerability 
Assessment

 Chair for Remote Sensing, Geographical Institute, University Würzburg

Evacuation Analysis and Traffic Optimization
 TraffGo HT GmbH, Germany
 Chair for Transport Systems Planning and Transport Telematics, Technical 

University Berlin

Highly-resolved 3D-model of Padang
 Remote Sensing Solutions GmbH
 Deutsches Zentrum für Luft- und Raumfahrt (DLR)
 Institute for Computer Science, Computer Graphics, University Bonn
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Project Partner and Working 
Packages
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City of Padang, Western Sumatra, 
Indonesia

Padang
 About 800,000 Inhabitants
 Located at the West Coast of 

Sumatra (0°57′0″S 100°21′11″E)
 Area  694.96 km^2
 Elevation about 3 m 
 Density 1090/km^2

Needs for MATSim
 Streetnetwork
 Population
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Creating Street Network from 
Satellite Imagery

Satellite Imagery 
 Street network of the city of Padang
 Classified in arterial and side roads
 Consists of polygons 

Street Network
 Length and width of links can be 

extracted automatically 
 Conversion needs to be manually 

checked
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Creating Street Network from 
Satellite Imagery

Validating the satellite 
imagery

 On site examining
 Geo-encoded pictures of bridges 

and other potential bottlenecks
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Satellite Imagery
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Creating Street Network from 
Satellite Imagery

Results?
 Still work in progress ...

Other characteristics for pedestrian simulation
 Flow rate for pedestrians about 1.3 people/m/s on walkways
 Density at maximum flow rate 2-4 people/m^2
 No data for large scale pedestrian simulation available 
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Creating  population for evacuation 
simulation

Description of the agents
 Demographic data (age, sex, income, ...)
 Activities during day (place, time, duration)
 Paths in the network connecting two activities not needed

Data obtained so far
 OD Matrix for the population of Padang
 Data is not translated yet

Missing data
 Population distribution
 Location of evacuation areas (hills, shelters, ...)
 Inundation estimation (endangered area)
 Missing data should be obtained from project partners
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Creating  population for evacuation 
simulation



  

Last-Mile-EvacuationLast-Mile-Evacuation
Adapting MATSim for Evacuation 
Simulation

Prototypical Evacuation Simulation
 Zurich by car
 Based on the old Zurich dilute simulation

Characteristics 
 Simulating the evacuation for a given time (e.g. evacuation at 9:00 am)
 Running iterations to achieve a Nash equilibrium



  

Adapting the network
 Defining the evacuation area
 Deleting nodes outside the evacuation area (besides direct reachable nodes)
 Connecting all left nodes outside the evacuation area via evacuation links 

(with zero travel cost) to an evacuation node

Last-Mile-EvacuationLast-Mile-Evacuation
Differences to common traffic 
simulation
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Differences to common traffic 
simulation
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Initial evacuation plans
 Deriving positions for a given time from events files (Events2Snapshot)
 Routing agents to evacuation node using Dijkstra's algorithm (assuming free 

speed)

Running simulation
 Generic Queue Simulation started with initial evacuation plans and the 

adapted network
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Differences to common traffic 
simulation
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Simulation Setup

Network
 Extract of the wider area of Zurich (from ARE network)

Population
 5% sample of dilute Zurich scenario about 5000 agents
 Position at 9 a.m.

Replaning
 10% RePlaning
 90% BestScoreSelector



  

Demo
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Problems – Solutions? ... my topic of 
interest!

ExpBetaSelector
 Inflated probability for similar paths
 Path overlap need to be taken into account (e.g. PSL)
 Overlap in time?

Shortest Path Router
 „Sihltalstrassen-Problem“
 Probabilistic routing? (DC-Logit – extending Dial algorithm with commonality 

factor (Russo and Vitetta)
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Problems – Solutions? ... my topic of 
interest!

ExpBetaSelector
 Inflated probability for similar paths
 Path overlap need to be taken into account (e.g. PSL)
 Overlap in time?

Shortest Path Router
 „Sihltalstrassen-Problem“
 Probabilistic routing? (DC-Logit – extending Dial algorithm with commonality 

factor (Russo and Vitetta))
 No convincing results ... so far



  

Thank you for your attention!


