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ABSTRACT

Previous management for speed in road traffic system was aimed only to the improvement of
mobility and safety. However, consideration for the aspect of environment and energy consumption
efficiency was valued less than the former ones. Nevertheless, economical damage scope caused by
climate change has been increasing and it is estimated that environmental value will be increased
because of the change of external circumstances. In addition, policy for reducing carbon emission
in transportation system was assessed as insufficient in improving the condition of traffic road
since it only focused on the transition of private vehicle into public transportation and development
of eco-friendly car. Now it is the time to prepare for the adaptation strategy and precaution for the
increased number of private vehicle in Korea. For this, paradigm shift in traffic operation which
includes the policy not only about the mobility but also about caring environment would be
needed. It is needed to be able to monitor the actual amount of greenhouse gas in real time to
reduce the amount of emitted greenhouse gas in the aspect of traffic management. In this research,
a methodology which can build on-line greenhouse gas emission monitoring system by using real
© 2017. The Korea Institute of ~ time traffic data and predicting the circumstance in next 5 minutes was suggested.
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3

Fmissions = Z (Zength < EU, % Volumea) 12)
a=1
EU, =Y (NOR, x EF,) 13)
b
Length : E=E2A7Hkm) Volume, : 2558 D HT/5E)
EU,  : AFE WEE d99l(g/o-km) a D AF(EEA, M, 38R
BF, 438 A2 w35yt km) b ;A% d5d TR

(Table 1) co, emission factor

Car type Fuel Network Emission Factor
Occupancy Rate Speed formula
compact gasoline 6.5% more than 65.4km/h Y=887.12xV*(-0.5703)
more than 65.4km/h Y=0.9303xV + 30.821
) less than 65.4km/h Y=1313.7xV*(-0.6)

gasoline 6.7% more than 65.4km/h | Y=0.5447xV + 78.746
small . less than 65.4km/h Y=1133.1xV"(-0.587)
diesel 32% more than 65.4km/h Y=0.6175xV + 62.478
gasoline 273% less than 65.4km/h Y=1555.5xV"(-0.578)
more than 65.4km/h Y=0.0797xV + 144.19
passenger ot midsize diesel 13.1% less than 65.4km/h Y=1818.1xV"(-0.6643)
more than 65.4km/h Y=0.3184xV + 95.66
LPG 12.3% less than 65.4km/h Y=1539.4xV*(-0.5748)
more than 65.4km/h Y=0.5056xV + 117.39
gasoline 21.0% less than 65.4km/h Y=1970.1xV*(-0.6187)
large r;lore [;lzman 65.4km/h Y=0.1791xV + 145.07
ess 65.4km/h Y=1849.8xV*"(-0.6164)
LpG 9:5% more than 65.4km/h |  Y=-0.1348xV + 1599
city-bus CNG 78.4% - Y=5019.8xV*(-0.5582)
bus express-bus diesel 21.6% less than 65.4km/h Y=2676.7xV"(-0.3344)
more than 65.4km/h Y=1.3034xV + 548.56
. less than 65.4km/h Y=1135.2xV*(-0.4668)
ik small diesel 87.0% more than 65.4km/h Y=2.2307xV + 25.76

midsize diesel 9.1% Y=0.1029xV"2 - 14.937V + 798.9

large diesel 4.0% Y=6240.3xV"(-0.3829)
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4. IO EIIXE

MdE 2y PHrtE A% AZ2e O HFEWHAE 22 (Mean Absolute Percentage Error(%), MAPE),
@ H# A 2x}(Mean Absolute Error(¥), MAE)S ©]-&3lo] ZHES 331 Th

N Y. —
MAPE%) = ]—VZ iV 100, 4, >0 (14)
N
MAE(H or km/h) = Z | | 15)
N 24 A8e A y, WA =gk

y, @ i9A BAZ7k

FFI

ATNA WEF, 5T AZ3A7] A5 AR AR FNH WAL FFIEEE FLUC-AZIC

& TR Sigla, A M9l 20109 108 ARF 15 AEE ol §319T B4l AEH daats
02 YAAER AZUE DY, BiE, FUEE AUE 2 ook FAA S AYARE 5B w3
AAZE 7Hgete] AT AR g A2V A AR el £H8 o

4
o

°HE 7|Fo R 3ld

Ve Stk Ee rEE AR e R 1F VFEOR (—1 +1ARE YT B #

& S =Y 29U2 SY549) W] Be vy o2 JITE va Pria) 9k 15
(-4 8Y) A ABE BA A3
2. mEHS 0|52

B dFodME nEdH S5 d3e 98 2udy dagss o]%s}giq 2R E Rgo Foo] A
o Qe 7129 HEFe Ad AFHES B3 BAFOERA YA A o FE 2T F YT 3= HF
o o A SO YPIA A & RAE DEPT B 45T A DI AZGE A
@ e woln glov, AAToR £usks MEF el A ge] s Ao Had

tHE RS wEdel WEel 7k 2 dade oﬂ%@ﬂr&} Yo WEol 14 2 ErYe) 932
ot F&we] A4 o4 olFo FA8 £Er} gasta 124 olFd HEEE Y FAS dZ
e Ao yepit
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(Fig. 1> Traffic volume prediction result(sunday) <(Fig. 2) Traffic speed prediction result(saturday)

SYEE 247l HETFe BEAS B3] At 1FYAY BB HER AREE B4 ALY,
2EH 17U X350 3t HF MAPEZ-S oF 7.7%, MAEE 169Y, 5345 B MAPE 2.7%, MAEE
22km/ho.E =T

N

(Table 2) Traffic volume/speed prediction result

Volume Speed
Day of the week
MAE(veh) MAPE(%) MAE(veh) MAPE(%)
Sun. 18.8 7.7% 20 2.3%
Mon. 16.0 72% 22 27%
Tues. 16.0 74% 22 2.6%
Wed. 17.6 7.6% 22 2.6%
Thurs. 15.6 6.6% 22 2.6%
Fri. 17.1 6.9% 2.1 2.5%
Sat. 17.1 6.9% 25 3.6%
Avg. 16.9 72% 22 2.7%
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Emission(kg)

0 50 100 150 200 250 300

[——8un. —Mon, —Tues. — Wed. —Thurs. —Fri, —8at.] Seq(Smin)

(Fig. 3) Greenhouse gas emission results

T TP AW ADPEGE BB L7k WES Fe) MskEe FAY Aotk WY BE
& AFWE YFAAY 7 A2 MEFS 7 FOE sho] MEFo] B Aol T MoE F
F3UT T, MY 1P 7 AR Ao B2 wEFe) Wete JiiHoE vwsly) sl 22
g O”oRE AF 7] Rlae BUbESItE 24U HEHS ATEE AVRH S8AE 2A(6~124),
HAE S A(7~94]), SEHE 6~18A40] A7~ HjEgo] Wol WjEHE Ao BAET
Ohr Ohr ] 6hr 12hr 18hr 24hr
5 mon 3
5 Tue. 5
2 Wed 2
2 Thu. 2
g  Fri. 2
& Sat o
Sun
Mon
w Tue. "
2 Wed H
Thu.
Fri.
Sat.
Sun,
Mon.
2 Tue =
E Wed E
= Thu. =
Fri.
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(Fig. 6) GHG emission prediction result
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