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ABSTRACT : This research has been performed to develop an air quality screening-level modeling
methodology for testing an environmental feasibility of transportation policies. The model developed
is a semi-empirical tool combining vehicle emission factor data with a dispersion function and a
chemistry function derived from ADMS (Atmospheric Dispersion Modelling System) of U. K. using
air quality monitoring data in Seoul. The dispersion function was derived to estimate pollution levels
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as a function of background pollution, road emissions and distance from road link; and the chemistry

function which is a relationship between VO, and NO, was derived from measured values to estimate
road NO,. Then, the model has also been calibrated using the air pollution monitoring data of Seoul.
The calibrated model is expected to provide reasonable estimates of CO, NO, and PM,,
concentrations in the vicinity of major roads in Seoul. The screening-level tool is designed to produce
estimates of pollution levels in the vicinity of roads, without recourse to detailed dispersion models.
The developed model could be applied for evaluating environmental effects of traffic related projects

easily and quickly before performing detailed environmental assessment.
Key Words : vehicle emissions, air pollution, air quality monitoring data, dispersion function,

chemistry function
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(B2 E2= QI 55 7|0§A] H|1 - EXX|2t Z&A| H|w
PM,, EENE 7|0
C0 Z2WE 7/0f s=(ppb) | NO, =2 710§ S=(pph) o o
S=(pg/m’)
NESIE:
20094 2010 20114 20094 20104 20114 20094 2010 20114
Mea.” |Mod.™ | Mea. | Mod. | Mea. | Mod. | Mea. | Mod. | Mea. | Mod. | Mea. |Mod. | Mea. | Mod. | Mea. | Mod. | Mea. | Mod.
A= 500 | 174 | 500|174 1300|174 | 98 | 73 | 93 | 73| 93 | 73 | 6 6 0 6 3 6
A 100 | 137 {300 | 137 | 200 | 137 | 49 | 56 | 43 | 56 | 51 | 56 | 2 5 0|5 2|5
A& 300 | 270 | 200|270 | 100|270 | 80 | 112 | 75 |112| 55 [ 112 | 8 9|19 |-1]|9
ST 0 134 1300|134 (200|134 |55 | 53 | 57 | 53 | 61 | B3 | 6 4 0| 4 1 4
= 0 255 {300 [ 255|200 | 255 | 73 {103 | 70 |103| 73 [103| 10 | 8 8 8 8 8
A% 200 20 1300120010020 771 9 |62 9 |57 9 |14]|1 2 1 6 1
ZHEZ | 200 68 [300| 68 [300| 68 | 8 | 28 | 86 | 28 | 75| 28 | 8 2 9|12 |11 | 2
B S 500 | 149 (300|149 {300 | 149 | 128 | 64 |105| 64 | %5 | 64 [ 19 | 5 | 12 | 5 |11 | 5
A=Y 200 26 13002610026 |91 |11 |8 |11 |75 |11 |14 | 1 |10 1 8 1
AA} 200 | 126 300|126 1200|126 | 50 | 54 | 23 | 54 | 16 | 54 | -1 | 5 5 5 3 5
AF 300 71 1200 71 |100| 71 | 5 | 31 | 53 | 31 | 53 |31 | 3| 3 2 | 3 7 3
kA 500 | 204 [500 | 204|400 | 204|249 | 89 | 216 89 [192| 8 [ 23 | 7 | 13| 7 | 15| 7
RMSE*** 212 210 126 63 53 47 9 6 6
Overall
RMSE 187 55 7
FB** 059 | 080 | 042 046 [ 03¢ [ 027 062 [ 007 [ 028
Overall FB 0.62 0.36 0.35
*Mea. : 3%k **Mod. : E87%E *** Root mean squared error, ****Fractional bias
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CO ==(pob) NO, S& (ppb)
INPSIE 200944 20104 20114 2009 20104 20114
Mea.* | Mod.™ | Mea. | Mod. | Mea. | Mod. | Mea. | Mod. | Mea. | Mod. | Mea. | Mod.
AE 1100 | 861 | 1100 | 861 | 900 | 861 | 154 | 1436 | 148 | 1426 | 146 | 1406
s 800 | 9055 | 700 | 6055 | 700 | 7055 | 103 | 1212 | 97 | 1212 | 95 | 1112
M 900 | 1005 | 800 | 1005 | 700 | 1005 | 136 | 1904 | 130 | 1894 | 108 | 1874
StE 700 | 901 | 700 | 601 | 700 | 701 | 109 | 1176 | 111 | 1176 | 105 | 107.6
z=2 700 | 10825 | 700 | 7825 | 700 | 8825 | 127 | 1776 | 124 | 1776 | 117 | 1676
2| 800 | 630 | 800 | 530 | 700 | 630 | 138 | 718 | 122 | 708 | 115 | 688
P 700 | 602 | 700 | 502 | 700 | 502 | 145 | 896 | 137 | 846 | 120 | 786
EHS 1,000 | 7235 | 800 | 7235 | 800 | 7235 | 182 | 1308 | 149 | 1208 | 142 | 1228
dEZ 900 | 739 | 900 | 639 | 800 | 739 | 154 | 762 | 144 | 772 | 137 | 752
AAE 800 | 789 | 800 | 689 | 800 | 789 | 103 | 1178 | 80 | 1218 | 74 | 1228
= 700 | 5065 | 600 | 5065 | 700 | 7065 | 109 | 902 | 103 | 872 | 99 | 832
Sl 1100 | 906 | 1000 | 806 | 900 | 806 | 330 | 187.8 | 288 | 1788 | 265 | 1798
RMSE™* 2004 2105 126.016 59.8 51.3 475
Overall RMSE 168.3 53.1
FB™ 006 | 0I5 0.005 017 [ 009 005
Overall FB 0.07 011
NO, S= (ppb) PMy, = (ug/m?®)
PSS 20094 20104 20114 20094 20104 20114
Mea. | Mod. | Mea. | Mod. | Mea. | Mod. | Mea. | Mod. | Mea. | Mod. | Mod. | Mea.
ME 60 60.4 60 | 504 | 60 | 506 | 63 | 635 | 52 | 585 | 54 | 575
A 50 56.9 50 | 569 | 50 | 476 | 55 | 585 | 50 | 555 | 48 | 515
MEY 60 66.9 50 | 569 | 50 | 571 | 65 | 668 | 51 | 618 | 50 | 608
SthE 50 56.3 50 | 563 | 50 | 469 | 59 | 574 | 50 | 544 | 47 | 504
== 50 65.7 50 | 657 | 50 | 565 | 63 | 617 | 58 | 587 | 54 | 547
Hak| 50 434 50 | 434 | 50 | 434 | 67 | 541 | 54 | 531 | 55 | 501
2HER 50 39.7 50 | 399 | 50 | 402 | 63 | 572 | 58 | 512 | 61 | 522
EHS 50 487 50 | 494 | 50 | 493 | 70 | 565 | 61 | 545 | 59 | 535
Zem 60 44.0 60 | 440 | 60 | 441 | 67 | 541 | 62 | 531 | 58 | 511
AA 50 46.6 40 | 463 | 40 | 562 | 54 | 594 | 55 | 544 | 53 | 544
s 50 407 50 | 408 | 50 | 410 | 50 | 53 | 50 | 513 | 52 | 483
2UTY 80 615 80 | 621 | 70 | 620 | 79 | 636 | 65 | 596 | 65 | 576
RMSE™* 101 105 91 85 58 58
Overall RMSE 99 6.3
FB™ 0.05 0.04 0.06 0.06 0.00 0.02
Overall FB 0.05 0.03

*Mod. : 283k **Mea. : 4% *** Root mean squared error, ****Fractional bias
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Abbott, J., 2006, Primary Nitrogen Dioxide Emissions
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