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Abstract

The influence of transportation on air gquality has been elevating in urban area. Air pollutants from automobiles

cause primary and secondary air pollution, and need to be tightly controlled.

In this study, the effect of automobile air pollutants on highway vicinity area was evaluated by the comparison of

field meusurement, and target was for modeling using CALINE3, NO, was the target for this work. It was found

that the concentration predicted by CALINE3 is overestimated at low wind speed and input data of wind speed

requires correction. Based on the measured data, the wind speed was modified by effective wind speed equation [U.
=U+0.24 - EXP (- p x U)}, and there after the accuracy of CALINE3 calculation was improved neighborhood area

of highway. It was also observed that weather conditions and traffic volume affect the concentration of air

pollution. Finally, the NO; effect of automobile air pollutants on the vicinity area of highway proved to be up to

400~ 600 m from the highway.
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Fig. 2. Sampling site and Ansung-Cheonan Kyongbu highway (A scale: 10 km X 10 km, B scale: 500 m X 500 m).
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Fig. 3. sampling site (not to scale).
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Table 1. NO; sampling site.
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center line (m)
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Table 2. Monthly factor average variation of A.D.T. according to kind of vehicle on the Suwon-Taejeon

Kyongbu highway 1993 ~ 1996. (unit : %)
Kind of | JAN  FEB MAR  APR  MAY JUN  JUL  AUG SEP  OCT NOV  DEC
passcnger-car | 94.40 92.15 §7.88 95.10 9438 94.45 98.90 12138 109.68 106.68 105.60 953‘
buses 90.03 87.25 94.50  103.25  103.05 95.38 9323 10233 10823 11845 105.63 98.60)
trucks 78 68 90.93 97.23 99.40 98.23  106.30 104.75 98.50 106.88 103.60 107.25 108.13
# Source : Traffic counting data, Kore 1 hl{_h\’v.l} corporation. S

Table 3. Hourly factor average variation of A.D.T. according to Kind of vehicle on the Suwon-Taejeon Kyongbu

hlghway 1993 ~ 1996. (unit : %)

klnd of . - - o
vehicie SUN MON TUE WED THU FRI SAT

passenger ~car 137.30 112.63 85.43 84.00 86.35 90.80 113.90 B
buses 117.00 102.85 95.15 92.65 97.78 99.50 96.15
nucks 54.50 89 63 115.35 113.70 96.98

114.33 115.43

#* Source : Traffic counting data, Korea hlghv\av corporation.
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Traffic volume during 1st sampling period
(13:00, 1997. 8. 23 (SAT)~12:00, 8. 25
(MON)) at Ansung-Cheonan Kyongbu high-
way.
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Table 4. NOx emission factors by driving speed of
vehicles. (unit : g/km - hr)

Equation (a - b/V)
Kind of vehicle

a b
Passenger-car 0.48 219
Bus Small 1.40 21.9
” Ordinary 15.53 219
Small 1.48 21.9
Truck Medium 1.92 219
Heavy-duty 15.29 | 21.9

Table 5. Design criteria of highway according to

service level.
Service | Traffic velocity | Headway | Maximum density
level (km/h) {m) (passenger/km/lane)
A 95 125 8
B 90 77 13
C 82 53 19
D 70 37 27
E 50 23 -

500

Fig. 5. Regression of NOx and NO, automobile
emission which was measured data at high-
way toligate booth, NO, was calculated 35.4

% NOx.
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Fig. 6. NO, emission rate 1st during 1st sampling
period (13: 00, 1997. 8. 23 (SAT)~12:00, 8.
25 (MON)) at Ansung-Cheonan Kyongbu high-
way.
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Table 6. NO, concentration near the highway by 1st measurement (13:00, 1997. 8. 23 (SAT)~12:00, 8.

25 (MON)). (unit : ppb)
Sampling site NO. ! 2 3 4 5 6 7 3 9
Emm&wmmmmﬁ 40.7 318 313 29.7 27.6 %X 24.8 37‘ 21.5
Westward concentration 300 207 19.6 18.7 173 17.1 16.4 167 148
190 3.0 ks 5;‘34_6}7*] stolom, mrle) A f8igt 2h7te)
R 2.5 ]A]?]— .::I AR=N Gﬂzlzx} 7] 7kel 48 A 7} 3_‘7,1- 2=
z w2 ﬂvm w2309 A A2A0)
g e Wi 718} 99k ek AgEA AZA 9 CALINES3
= AEAE vimsl 1, EA 8 FaelA 100m
- ; ol welal Al M AEA e}l 237} of 2~
AN 35 B s D a8 e Ippb GwE vhehi wbH, FelEol 2ol
HOUSR 17k oF 100m7hA| &= oF S~ 12ppb A% 3o
[——TEMP == HUM| ~o—w/S 7b & ¢ 4 ddeh webA. CALINE3-E o] -g-3f

of =2 Wl 1&g A=A (microscale region)

Fig. 7. Variation of wind speed, temperature, relative o] ool RS d2%7) A= no =

humidity during 1st sampling period (13: 00, I 2ssng o A A5 ASH e 3

1997. 8. 23 (SAT) ~12:00, 8. 25 (MON)) at Il H7FE1 slemz ol et fxjo] Hag A
Ansung-Cheonan Kyongbu highway. o8 utulEich

August 235 - -
Avgust 25 .
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Fig. 8. Wind rose during 1st sampling period (13:00, 1997. 8. 23 (SAT)~12:00, 8. 25 (MON)) at Ansung-
Cheonan Kyongbu highway.
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Fig. 11. Comparison of NO, concentration measured and predicted using CALINE3 after modification during 1st

sampling period (13: 00,

1997. 8. 23 (SAT)~12:00, 8. 25(MON))

at Ansung-Cheonan Kyongbu

highway.
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Fig. 12. Comparison of NO. concentration measured and predicted using CALINE3 as correction factor d.
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Table 7. NO, concentration near the highway by 2nd measurement (13:00, 1997. 9. 22 (MON)~12:00, 9.
24 (WED) (unit : ppb)

amplmg site NO. 1 2 3 4 5 6 7 8§ 9

Eastward concentraion 16.3 10.0 9.9 93 88 87 89 8.7 84
Westward 7c0ncemrati0n 4? 9 19 7 36.9 35 2 32.9 31.0 29.0 26.9 24.9
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Fig. 14. Wind rose during 2nd sampling period (13: 00, 1997. 9. 22 (SAT) ~12:00, 9. 24 (MON)) at Ansung-~

Cheonan Kyongbu highway.
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Fig. 15. Comparison of measured and predicted NO; concentration using CALINE3 during 2nd sampling
period (13:00, 1997. 9. 22 (SAT)~12:00, 9. 24 (MON)) at Ansung-Cheonan Kyongbu highway.
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Fig. 16. Comparison of measured and predicted using NO. concentration CALINE3 after modification during
2nd sampling period (13:00, 1997. 9. 22 (SAT)~12:00, 9. 24 (MON)) at Ansung-Cheonan Kyongbu

highway.
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Fig. 17. Variation of hourly NO: concentration using
CALINE3 during 1st sampling period (13 : 00,
1997. 8. 23 (SAT)~12:00, 8. 25 (MON)) at
Ansung-Cheonan Kyongbu highway. m is
horizontal distance from center line of high-
way at up-wind (eastward).
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Fig. 18. Variation of hourly NO. concentration using
CALINE3 during 2nd sampling period (13 : 00,
1997. 9. 22 (SAT)~12:00, 9. 24 (MON))
at Ansung-Cheonan Kyongbu highway. m is
horizontal distance from center line of high-
way at up-wind (westward).
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