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ABSTRACT

As part of measures to address the climate crisis, buses are also being converted to electric and
hydrogen buses. Local authorities need to prioritize carbon emissions when allocating newly
introduced and converted electric and hydrogen buses, and as a method, consider the introduction of
Low Emission Bus Zones (LEBZ) to propose the reduction of pollution from specific links. To
introduce LEBZ, it is necessary to compare the carbon emissions before and after its implementation,
yet there is a shortage of studies that focus solely on buses or analyze the effects of introducing
LEBZ to specific links. In this paper, we utilized bus information system data to calculate and
compare the effects of introducing LEBZ to bus priority lanes in Jeju. We categorized scenarios into
five groups, with scenarios 1 through 4 involving the introduction of LEBZ, and scenario 5
designating cases where LEBZ was not introduced. Comparative results confirmed that in scenarios
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with LEBZ introduction, the reduction per km reached a maximum of 0.097t per km, whereas in
cases without LEBZ, it amounted to 0.022t per km, demonstrating higher efficiency. It underscores
the significance of conducting carbon emission calculations and comparing the effects of LEBZ
introduction using bus information system data, which can be directly applied by local authorities
to make informed and rational decisions.

Key words : Low Emission Bus Zone, Carbon Emission, Bus Information System, Effect analysis
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<Table 1> The public transportation situation in Jeju

Transit Priority Lane
Category The entire Jeju Island
Bus central lane Airport road Bus lateral lane
Number of Buses 847 buses 291 buses 193 buses 555 buses
Number of Routes 901 routes 62 routes 41 routes 106 routes
Bus Service Frequency 5,797 times 2,007 times 1,417 times 3,516 times
Number of Stations 4,081 stations 12 stations 2 stations 47 stations
Number of Bus Turnaround Points 51 points - - -

Total Distance 2,295km 2.7km 0.8km 11.8km

Average Speed 34.35km/h 31.29km/h 30.89km/h 29.06km/h

<Fig. 1> W2FYR2e} wovl2HAE, PR AXE e Aot HaFYARE FYA
AD)IA FH olzSuE/, FEEE AAFYTRAZETH AFTAZTEYTE/A, H2art
ZHAEE FHAFLEHA)FE FEAAAEB) A o]

<Fig. 1> The location of Jeju Public Transportation Priority Lane

<Fig. 2>= 23 59 7|& AFEEAA RS 2AE 5 Ja398 238 2ANFE A4S Aol (i
FE 7SR deb). AFAWE AAZ Al ade] @ol ZxH Qlu, 53] HaTYAE, 3
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G2 BauEE Aol Fssh o714 SEE HolE AAAH) Wao) $rtER N AT S5
oBF AT HEY Bast Atk ol5AY 4 L o 5EE} jHHE PY) AIEE <Fig 3ol 1}
B gich
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<Table 2> Vehicle Specific Emission Coefficient

Cateoo Emission Coefficient
so (v : glkm, x : kmjh)
. less than 64.7km/h y=4317.2386x-0.5049
? over 64.7km/h y=0.1829x2-29.8145x+1670.8962
van large car | diesel fuel
CH4 - y=0.4345x-0.9658
N,O - y=0.0265+0.4362/x
-+
C km/h A km/h
@ Link Start Point
Link i ¢ i i
(x.y) (x.y) (x.y)
. ,L |
| [
D km B km
<Fig. 3> The Conceptual Diagram of Distance Calculation and Speed Matching
3. MFSHXRZ EtAHISE SE

Sl S b2 o] el A BA2~E HolEE 83t AFEEAAE 20239 5¢Y AfF HAE
42 g CO, CHy, NoO HlEFH(gkm)S AXE AFS <Table 3> AAISATE 2 B dHHF CO, &
S-S 117,222,865.8g/Y 011, CHiSF N,O HiE &S ZF Bt 2,352.35g/9, 6,510.74g/2 01 CH,2F N,OE
CO, WiEHFoZ sl A4eE F Wl &2 119,290,594.5g CO.e0lth. oluf COes A7 2 A3
AFE &8558 CO,+21xCH,+310xN,00] T}

<Fig. 4> P SAESFS ATl AZss Aoty 189S BH HAFYAE, FFE, H2ot2
HAR7E e AFAIWSG AAZAU, AFE} AHZAE = 51658, B2 T o|itsied W&
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<Table 3> CO,, CHs, N.O, CO.e Emissions for the Month of May 2023 in Jeju

Daily average total emissions Emissions by link(g/day)
Category -
(g/day) Min Mean Max Sd
CO, 117,222,865.8 0.03 25,774.60 696,479.15 48,539.94
CH, 2,352.35 0.0000004 0.517 17.11 0.98
N,O 6,510.74 0.000002 1.432 3597 2.70
COqe 119,290,594.5 0.031 26,229.24 707,988.56 49,396.03

<Fig. 4> CO,e Emissions by link in Jeju

4. Low Emission Bus Zone =0l [}E EIAHIESEF A=

=
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LEBZO.Z A< v, Aue] e5E Rlag o2 A4 A7), a2z At Adw 2ot e8shs =
e A Aol F HAEHIUE o o]tk (<Table 4> =)

<Table 4> Scenarios

Scenario Contents Low Emission Bus Zone YN Remarks
1 Introduction of LEBZ to Bus lateral lane Y
2 Introduction of LEBZ to Bus central lane Y
3 Introduction of LEBZ to Airport road Y
4 Introduction of LEBZ to All Transit Priority Lane Y
5 Conversion of Diesel Vehicles to Electric or Hydrogen Buses on N Comparison
Low-Floor Bus Routes group
AUl L 55 H]

Alglsta BE Ay oM s e =25 xlur

= BE =4 W) A ®
Z Hede 7MYt wekA LEBZ =9 # Hﬁ%% g = =

Aus wAdol Wi Ho gauE

ol
mlru rr
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<Table 5> The result of comparison scenarios

.. T ..
Number of 1-tr‘equlrmg R(())ltl;af3 Enussmtn:ia of COe Reduction | Reduction

Scenario Contents converting . (t/day) per day | per km

Distance

Bus Route ) Before After (t/day) (t/km)

1 Introduction of LEBZ to Bus lateral lane| 480 84 910 38.38 80.91 0.089

2 Introduction of LEBZ to Bus central lane| 244 46 459 83.98 35.31 0.076

3 Introduction of LEBZ to Airport road 150 31 583 95.95 23.34 0.040

: D 119.29
4 Introduction of LEBZ to All Transit Priority s 97 94 2989 29.40 0,097
Lane
Conversion of Diesel Vehicles to Electric or
5 Hydrogen Buses on Low-Floor Bus Routes 32 3 364 1116 8.13 0022
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Al edsl A5l M ERAE A QARE HARARA B A WA SAeel £

el gtk Avkel 038 AdE) SsAE srle mag Agstelol s, 077 Al

AR Bel7t Bastth EE Aol BA go} oby ABH) ojele Wt 9

FUEHE THY F g0} DA22E F

gtz me)E ALkeodel vs) Aol vk AV s Mrjvh 24T 2

AFEBAR S| FF A7), FANA QB AL FASD, GFL e AT 46712 ATk WA km
Z 7

_hL

c

F 7rE=Fe 7+ 0.076ykmE AU 249 0.097ykme] ¢k 78%01] gt wetA B Algol s Aluel 2
5 Ao At AAA 2] A3l wEl &8 Aye] 24, Ay 2K T BATE YA Y] 25K
e 52 AU 3FEE =)= AL F A

@ e ®)

Total Route Distance : 910km Total Route Distance : 459km

(c) - (d)

Total Route Distance : 583km Total Route Distance : 364km

<Fig. 5> Affected routes by Scenariol,2,3,5

dolele] @A EF EAGT HARRAZH HoEE FESE 54 FAF AMSINE P 457}
AAHA e 497t Ak P2 Dolvk gob Ms) AUk 97 vl MEolth o A9t Y Y2
o wamEFe 4EHA gor 1wy P tEAE $F 972 AR

O80% B8t & A7 A o] A RA|~ES E8skH Jad
W LEBZ =%l we} FaFe e oA, 2 daE JAS 5 3o old
o] 7bssith AR RAI 2R AAAER FZ2H|97] o & A7 2S &
ow LEBZY E%0] otHHEE 7], 4 W2 wix] Al @& geto] 7
W2 w29 N xAEEA B8 7HA7 oo BuE

V.2 &
B AT MaguAsd olHE B85l LEBZ B4 A E3E Mok 4 Qe ST,
WA RAZEY WA S5, X, A, B2 AX, AW 5L FEIN] FIW waulEFS 43
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S AT AFEEAANES AR AAEA SR LEBZO] 592 77
2, TFEZ AH3A AU LE 7439, AW o] B Y], 4
Ha7 o2 AUg e F7ksldh Avges & 57/1E AU 1S WA Z2HAEE LEBZOE 313
o, AU 225 M2FYAEE LEBZE 39S W, Avg| 232 FFEE LEBZE 3t3e W, Alue4e
Al 73t 25 LEBZE 319+ o, Aluel 5 AW &3 Ao fAaAFo] 25
RS o o|th Tier3 BAHlETF A& &85t LEBZ £¢ A & COe MIEHS AHE3FF o, Al
yglol 9s e A F $3dolE 83t km T ASHFS 4, v ARE SE3%T 87
B4 Ax Ay 4(2E WAz EJH km3 5] 0097t/1mli 71 w=kou Aldskrlel |@
AR o] gpy Aekete] Alve] AT YatE e E9)ok Alve] 3(FFE =)S AR A 9 el Bt
| AlbE = deEs AABHAT

B AT A7 9o HAARA2E HolEE &8st Jad gaijEEds A dEdve A
ATE WA BA2HS oju] ZF AAAERE FFHE0]Q)7] wiol BAulEFe] E3E AAAER 43t
of gold 4 9, 1 AH}E ™3I LEBZ AR, = A7), FAMAS AT Qo B
28 fo]E 7} AAIZE dlolgjo]r] W&ol LEBZ =% &3 = 7], a2~ x| 23E sy, 45
Aol A & = ks Aol 2 Ao] ok =3 LEBZS E9lo] ofUugts A7), ¢4 B2 wjx Al
2R WA 2ES F8ste] W2 x| o] WE BANEES 99T ¢ gloEE B A83R

X
P

O

A = ARG & AT AFERAA Y] MATYRE, MATEHAEE 85y H

2FPAE H2AZAREI G AAAE ol P Adso sHeAe B4 @S Bk 43
AL BaiEgel 44 £ P3F A WA HU5T Fd PAZ Pse PEe 5 483 5
& Ao PR F, BaNEgel 14 ¥ FARYH 93 % £A7 MY QRS ¥ PaF @

Y BN BaiBee] 23S TR I8 W 27 S5t o= AeAl F7kel BY
AYNAE shte] PO MRS Aolth olgh L& WPPOZ AFAG AALAE Sl B2 e

LEBZ =9 &3} 42 598 5 90w 45 A7 Aksad Stk =3 92 dol7t ot W2t |
ol A A 2 A% 9T Ya1o] ole} A4 genk de 0 92
92 dolsh A F 9| B £EE o] §3tel w0l 5

ACKNOWLEDGEMENTS

B 9TE ZEIERY AYoE FENEHE/EXTH A
(RS-2023-00245871)

tlo

wol 33 AU,

REFERENCES

Ahn, S. C,, Lee, S. S. and Choi, K. J.(2007), “A Study on the Effect Analysis of Implementation of
Environmental Zone Using Travel Demand Forecasting Model”, Korean Society for Atmospheric

206  PrRTSSIL| =27y 223, M62(2023H 129)



HAMEA|AE HO|E|E 223 Low Emission Bus Zone T=¢/9| EtAHIE M 21 24

Environment, pp.82-85.

Go, S. W., Shin, Ch, H. and Lee, S. 1.(2023), “Estimation of Passenger Private Car Carbon Emissions
by Administrative District Using API-based Commuter Data”, Journal of Korea Planing
Association, vol 58, no. 1, pp.91-103.

Hahn, J. S. and Kim, H. C.(2016), “The Effects of Green Vehicle Supply on Greenhouse Gas
Reduction”, The Conference of Korean Society of Transportation, vol. 75, pp.689-693.

Jang, S. J., Park, S. R., Choi, Y. H. and Hwang, Y. W.(2023), “An Evaluation of Net-zero
Contribution Regarding Hydrogen Energy Conversion in Urban Building and Transport Sector”,
Journal of Hydrogen and New Energy, vol. 34, no. 2, pp.100-112.

Jeong, J. E. and Shon, E. Y.(2020), “A Study on the Expansion of Low Emission Zone in Green
Transport Zone and Seoul Metropolitan Government Using Origin-Destination Traffic Volume”,
The Journal of the Korea Institute of Intelligent Transport Systems, vol. 19, no. 3, pp.90-99.

Jung, J. M. and Park, S. J.(2023), “Estimation of the Effects of Introducing Electric Vehicle Taxi in
Gwangju Metropolitan City”, Korea Society of Transportation, vol. 41, no. 1, pp.91-103.

Kim, H.,, Ahn, Y. H,, Yoo, T. J. and Yoo, S. J.(2020), “Research of National Greenhouse Gases
Policies and Technologies: Methodology for CO2 Emission Projection and Reduction Potentials
in Road Transport Sector of Korea”, Korea Technology Innovation Society, vol. 23, no. 2,
pp.324-339.

Lee, K. J. and Song, S. S.(2021), “Mobile Emission Analysis and Effects of Low Emission Zone by
UTEAS”, The Conference of Korean Society of Transportation, vol. 85, pp.456-457.

Lee, K. J., Ryu, I. G., Jung, W. H. and Lee, S. C.(2021), “A Study on Selection Low Emission Bus
Zone for Hot Spot Management by Map-Platform”, The Conference of Korean Society of
Transportation, vol. 85, pp.454-455.

The Seoul Institute(2019), Introducing Measures for Seoul’s Automobile Operation Restrictions Based
on Environmental Ratings, pp.11-13.

Vol.22 No.6(2023. 12) The Journal of The Korea Institute of Intelligent Transport Systems 207



