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Abstract

Emissions of air pollutants and greenhouse gases (GHGs) by aircraft at the Gimhae International Airport (GIA)
were investigated using the Emissions and Dispersion Modeling System (EDMS) version 5.1.3. The number of Land-
ing and Take-Off (LTO) at the GIA for aircraft B737 was dominant, accounting for more than 60% of the total LTOs.
For air pollutant emissions, CO was the most dominant pollutant by aircraft, followed by NOQ,, VOCs, SO,, etc. The
emissions of CO, NO,, and VOCs in 2009 (and 2010) at the GIA were 974 (968), 447 (433), 118(122) ton/yr, respec-
tively. The emissions of GHGs such as CO,, CH,, and N,O in 2009 (and 2010) were 110,795 (111,114), —0.157
(—0.151), and 1,989 (1,998) ton/yr, respectively. The negative number in CH, emission represents the consumption
of atmospheric CH, in the engine. In addition, the emissions of most air pollutants(except for PM,;) and GHGs were
estimated to be high in Taxi-Out and Climb-Out modes.
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Table 1. Characteristics of the GIA.

Classification Remarks
Airfield area (1,000 m?) 6518
Runway (m) 18R/36L (3,200 x 60 m),
18L/36R (2,743 x 46 m)
Taxiway C1-C7, E1-E5, G7-G11, P,
W2-W3, P, S
Apron (m?) 389.4

Passenger terminal area
(1,000m?)

Cargo terminal area(1,000m?) 10 (domestic), 18 (international)

37 (domestic), 51 (international)
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Fig. 1. Location of air quality monitoring sites around the
GIA. A and B in the figure indicate Dongsang and
Daejeo 2 sites close to the GIA, respectively.
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Fig. 2. Temporal variation of LTO cycles by aircraft at the GIA in 2009 and 2010.
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Fig. 3. Daily variation of air pollutant emissions from aircraft at the GIA during 2009 ~ 2010.

= 7187432 A1 284 A28



Aelgael A G271 €13 w7)e

QuAs Ak B A W B4 BH 195

2 .
.O i ’ \\_ PiadN B i e T
52 O "o 4| e 48000 5
0E \/.\./'\/./\/'\H 1 g
5 E o 5
28 - {6000 o
9 e 20F B
g T £
sE . J 4000 3
E. 0 e A . M e A O
E 0 )‘: S e i e e e M ' D RN N D N SRR QNS 7100

10 | | | | | [ | | | | | | | | [ | [ 0

2 3 4 5 6 7 8 9 10 11 121 2 3 4 5 6 7 8 9 10 11 12
Month Month
—e-CO —®#NO; ——SO, —x%VOC —+—PM -0 CO, -k CHy =t NyO

Fig. 4. Monthly variation of the emissions of air pollutants (CO, NO, and total VOCs) and GHGs (CO,, CH,, and N,0)

from aircraft at the GIA in 2009 and 2010.

Table 2. Seasonal average of the emissions of air pollutants and GHGs from aircraft at the GIA in 2009 and 2010. (inton/yr)

co NO, VOCs SO, PM g Co, CH, N,O

Spring 48.43 34.80 9.465 3471 0.300 9,339 -0.014 0.167

2009 Summer 51.75 35.24 10.14 3588 0.314 9,653 -0.014 0.173
Fall 50.79 31.88 9.966 3.346 0.296 9,003 -0.012 0.162

Winter 47.36 32.82 9.254 3322 0.287 8,037 -0.013 0.160

Spring 52.34 32.26 10.24 3.410 0.298 9,175 -0.012 0.165

2010 Summer 52.11 33.65 10.16 3.489 0.300 9,388 -0.013 0.169
Fall 52.54 33.98 10.23 3523 0.302 9,479 -0.013 0.170

Winter 50.53 31.93 9.856 3.344 0.290 8,996 -0.012 0.162
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2] CO, NO,, VOCs, SO, PM 9] w &2 747+ 105~
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Table 3. Emissions of air pollutants and GHGs for aircraft type at the GIA in 2009 and 2010. (inkglyr)
Type CcO NO, VOCs SO, PM,, CO, CH, N,O
B737 444,334 127,473 93,181 19,223 2,140 51,739,284 -32 950
B747 1 69 6 5 0.4 13,486 -0.04 0.2
B767 8,676 13,700 2,709 990 88 2,663,750 -12 44
B777 95 331 19 15 0.4 39,891 -0.14 0.7
A300 104,929 180,602 16,659 14,136 887 38,019,053 -83 668
2009 A330 28,425 58,075 2,485 4,968 207 13,361,822 -28 235
TU154 305 30 296 6 3 14,932 0.04 0.3
Others 8,208 23,953 1,117 1,838 262 4,942,676 -2 91
All 594,974 404,233 116,472 41,181 3,588 110,794,894 —157 1,989
GSE* 379,151 42,367 1,299 13,183 1,496 N/A** - -
Total 974,130 446,600 117,771 54,364 5,084 110,794,894 —157 1,989
B737 480,233 137,772 100,709 20,776 2,313 55,919,384 -35 1,027
B747 0.5 27 3 2 0.2 5,394 —-0.02 0.1
B767 567 895 177 65 6 174,038 -1 3
B777 123 430 24 19 1 51,859 -0.19 0.9
A300 112,077 192,906 17,794 15,099 948 40,609,180 -89 713
2010 A330 26,182 53,492 2,289 4,576 191 12,307,475 -26 217
TU154 0 0 0 0 0 0 0 0
Others 3,398 9,917 462 761 108 2,046,288 -1 38
All 622,581 395,439 121,458 41,298 3,566 111,113,617 —151 1,998
GSE* 345,077 37,867 931 11,927 1,320 N/A** - -
Total 967,658 433,306 122,389 53,225 4,886 111,113,617 -151 1,998
*Ground Support Equipment. **N/A=Not available.
Table 4. Emissions of air pollutants and GHGs for aircraft operational mode at the GIA in 2009 and 2010. (inkglyr)
Operational mode CcO NO, VOCs SO, PMyq CO, CH, N,O
Approach 98,222 60,282 21,085 7,552 1,403 20,311,345 -329 361
Climb-out 21,864 186,584 757 11,763 754 31,636,968 —583 231
Start-up - - 21,941 12 - 69,477 7 4
2009 Take-off 8,373 91,607 291 4,551 297 12,239,825 -229 78
Taxi-in 125,600 17,704 19,492 4,659 305 12,529,268 263 354
Taxi-out 340,915 48,055 52,906 12,645 828 34,008,012 713 961
All 594,974 404,233 116,472 41,181 3,588 110,794,894 —157 1,989
Approach 104,993 59,428 22,679 7,560 1,456 20,333,105 -329 361
Climb-out 23,152 180,855 695 11,758 701 31,624,254 —582 231
Start-up - - 22,146 11 - 70,124 7 4
2010 Take-off 8,866 89,231 268 4,549 282 12,235,769 —229 78
Taxi-in 130,730 17,749 20,373 4,690 303 12,613,560 264 356
Taxi-out 354,840 48,176 55,298 12,730 823 34,236,805 717 967
All 622,581 395,439 121,458 41,298 3,566 111,113,617 -151 1,998

~55,919, CH,¢] —0.032~ —0.035, N,Ox= 0.95~1.03
tonfyro & AbEE it o] 7152 LAV vl e
AA 7% wiE=Fe] °oF 20%(CH,) ~51%(N0)5 =t
25} eh GSEell o3t Wi7]| e @EA 9 A7k )
32 COE Al9stx Al wiEselr 10% =5k
o2 veht ZA oJ3FE nIAA] dsheh
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Fig. 5. Geological and temporal distribution of the emis-
sions by aviation. Source: Geological emission data
from KTI (2009) and temporal emission data from
Kim and Ahn (2008).
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