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Abstract

Background and Objective: The increased traffic has been followed by many problems in
metropolitans, the key of which is air pollution and excessive fuel consumption. Paying attention to
public transportation, particularly the bus rapid transit (BRT) system is one of the measures that may
be taken, since besides reducing social expenses, it may be very effective in declining air pollution.
The main objective of the present research is to study the fuel consumption rate and the emissions rate
of various air pollutants including CO,, CHa, and N»O gases in various scenarios of BRT system.
Material and Methodology: Since traffic and congestion phenomena are complex and dynamic, it is
very difficult and sometimes impossible to model them with common mathematical models. To this
end, agent-based technologies, highly compatible with these characteristics, can be utilized. In the
current research, BRT system’s performance, the fuel consumption rate, and the amount of air
pollutants production are estimated using agent-based modeling. This study emphasizes what changes
should be made in effective parameters such as bus speed and bus stop time at stations, as well as bus
dispatch timing in order to control fuel consumption and reduce pollution factors. This research uses
NetLogo software to code the model and run its simulation and considers three different scenarios in
line one of BRT system in Tehran (Iran).

Findings: following the analysis and comparison of different scenarios, suggestions are made to
decline fuel consumption and air pollutants, such as minor changes in the parameters of bus stop times
at stations as well as changes in the dispatch time of buses from the terminal in order to reduce fuel
consumption and air pollution rates. The results indicate that one of the improved situations was
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related to the situation of increasing the bus dispatch time parameter and in the bridge scenario, CO»,
CHs, and N2O emissions are 1458.6, 1.122, and 11.781, respectively, in one hour of peak passenger

time.

Discussion and Conclusion: According to the results, achieving the goal of reducing fuel
consumption and air pollution rates is more suitable in the bridge scenario compared to the other two
scenarios. Furthermore, if possible, it is suggested to build bridges at intersections with high traffic, or

put the smart traffic light system on the agenda.

Keywords: Agent-based Modeling, NetLogo, Rapid Buses, Gasoline, Air Pollution.
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Figure 1. Conceptual model of the research
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Table 1. Some important assumptions included in the simulation

Slrpd

o,

©ldg o

oley 4 awn) olfiwsl 4 J3lie 59,5 Jloiz! bl padl Ve 2 y0

Lol o] bl & 5 o poa, Sygo d (S e b Sy

A.)s.w <° oli;.m.il ).m Q)b as Ga‘)BLMm sloss \

D9 (50
s e 5l aope B (Sike jsb 4 (lase 05Ty Gk | el Sl (Bolas Ojgo 4 a5 Sl sl
g (o0 03l ol y2 50 (Bolal &jg0 4 egss] g (g0 00ly '
Cosesil lgms ol yn 5 S Sl jilce ol
ol )o ssil B55 Ol 5 ssil ouilogdly b b el ¥

Agl (oo

S b 0 Y ST gl Jd Gl 90 sla Lugigs] olaws
S S gk S Ve gl g sl e olKiws VEF L L,
Sed (o0 Srae 5558 S A gl

JS53B yd VO el S By akds se Gl 4 rizen
.www. Kinglong-bus.com) ss 5 s & pas

b ool S g Bpae Oliee ggome | ¥

oezmen s CO2 0a¥T 0 S5l VIF L3555 Gyme 21 1o sl &
AY) 9 oo adsi CHa ,SoLS +/++¥ 4 N2O oS5l +/+ Y
(YA 5 YV

N20 5 CO2 slo oan¥T adgs ()ljee Egama
CHs ,

b oo plesal) gl g @bl VY Gl Sy b s J5bo

0T ol Dyge 4 jof Elx ol
Dygo & e Elpz Gloj ized g oad Bl | F

sl oo asl Ar oole

1- King Long




f4

PYRCE R T SVIRI | P PY WIS S5 B E ¥ S ON | [PRCOPSSSWNE SOV PREN UPRCSN B0

Yooaietgn e pad Jlb e p5b ol

el 00l p2i 4l

P S b gl i) slawi g el S VAR L ply e b

Mbgacliuwlvpb)a‘f gmffj;/ﬁ) ﬁ)bjo&b)w)‘a_{;

ww)luo&wlsal.uwy

ool ad S L o LSy Djge 4 (5,8l A

9V ojled Jour 99 50 a5 4 a5 039 Hlaiae (5 Slue Sy
5@‘5)#'-‘}“}56[43\'J&ﬁ)om.wlamoo”]\"

P S il es (e il ead (il Al ciS

Al oo dgguien D97 g0 Condy gyl

b il

Olee Geizre 3 3935 g Bras (e B30 Gl o
7975 3l bol> CHa 5 N2O 5 CO2 slo oai¥T el
2 Ol by il slo g lw adlas b LI580 o5

oley (aids £0) el SO 0 ol SO Jge slaymal )l

(s o yiol ) i) o9 g0 Cmidg 9250w 53 51380 p 35 (29,5 3l o (G5lw A yoamno 31 (LS (glod =Y JSCio

wyﬁ‘uﬁwgaﬁjlj\‘a Gy )"Lmoli:_...iljobo

scenario (under current parameters)

RETRSNCHININICONE S DR SIS(IIN

Figure 2. Overview of the simulated path from the software output in the status quo
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Table 2. Fuel consumption based on changes in effective parameters in different scenarios
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Table 3. Emission rate of pollutants based on changes in effective parameters in different scenarios
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Figure 3.The relationship between diesel fuel consumption and the release of air pollutants in the output of the
software in the existing scenario (under current parameters)
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Figure 4. A view of the traffic created for buses along the route in the scenario of the existing situation
(decreasing dispatch time)
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