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A Case Study on the Emission Impact of Land Use Changes using
Activity-BAsed Traveler Analyzer (ABATA) System

ATIT|" - OB

Eom, Jin Ki - Lee, Kwang-Sub

Abstract

Activity-based modeling systems have increasingly been developed to address the limitations
of widely used traditional four-step transportation demand forecasting models. Accordingly, this
paper introduces the Activity-BAsed Traveler Analyzer (ABATA) system. This system consists of
multiple components, including an hourly total population estimator, activity profile constructor,
hourly activity population estimator, spatial activity population estimator, and origin/destination
estimator. To demonstrate the proposed system, the emission impact of land use changes in the
5-1 block Sejong smart city is evaluated as a case study. The results indicate that the land use
with the scenario of work facility dispersed plan produced more emissions than the scenario of
work facility centralized plan due to the longer travel distance. The proposed ABATA system is
expected to provide a valuable tool for simulating the impacts of future changes in population,
activity schedules, and land use on activity populations and travel demands.

Keywords: Activity-based Model, Land Use, Emission Impact, Transportation Planning, Travel
Demand
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Figure 1. Structure of ABATA system
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Scenario (a): centralized plan

Figure 2. Land use scenarios for work activity
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Scenario (b): dispersed plan
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Table 1. Land use plan of Sejong smartcity 5-1
(assumption only for this case study)

Classification Area (m’) Percentage (%)
Home 781,317 285
Work 100,200 3.7

Shopping 58,017 2.1
School 65,936 24
Eﬁgezszr)‘ 1,027,747 375
Other 555,666 203
Total 2,741,213 100
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Figure 3. Hourly total activity population
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Figure 4. Hourly activity profile
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Scenario(a): centralized plan

Figure 5. Activity population by time of the day
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Table 2. Unit value (won/km) of auto emission
& result

Emission cost (won/year)
Base scenario | Alternative scenario
Base year 2016
Mode auto
Unit. value 60km/h (example)
co 5.07
HC 0.5
Nox 3.1
PM 0.0
cOo2 7.22
Sum 15.9
Total cost 20,783,801 24,478,734
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