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Research on aircraft LTO pollutant emission factors and emission inventory in Guangdong-Hong Kong-Macao Greater Bay
Area, China. HAN Bo'", HE Zhen', ZHANG Duo’, KONG Wei-kai', WANG Yu' (1. Tianjin Key Laboratory for Air Traffic
Operation Planning and Safety Technology, College of Air Traffic Management, Civil Aviation University of China, Tianjin 300300,
China; 2.Operation Management Center, Air Traffic Management Bureau, Civil Aviation Administration of China, Beijing 100022,
China). China Environmental Science, 2020,40(12): 5182~5190

Abstract: For the Guangdong-Hong Kong-Macao Greater Bay Area airport group in the 2018~2019 shipping season, the aircraft
main engine emission factor and the weighted airport emission factor in the region were obtained through the correction of the height
of the mixed atmosphere to the climb/approach time and the actual taxi time. Meanwhile, considering the emissions of aircraft
auxiliary power units, the inventory of aircraft Land take-off (LTO) pollution emissions was listed. The results showed that pollutant
emission factors of airports in the region were significantly different, mainly due to the correction of actual operating time and the
proportion of different aircraft types in each airport. The mean values of NO,, CO, HC, SO, and PM weighted emission factors in the
region were 17.58, 8.60, 0.79, 1.37 and 0.15kg respectively. The emissions were 15327.4, 8066.7, 728.4, 1186.1, and 121.9t
respectively, most of which were from the main engine emissions of the aircraft. During the research, NO, emissions showed a high
trend in summer and autumn and low in winter and spring, while changes of CO, HC, SO, and PM emissions were relatively flat.
The order of pollutant emissions from the airports in the area was relatively consistent, with Hong Kong and Guangzhou Baiyun
ranking the top two. Among all models, NO, and SO, mainly came from A320 emissions, accounting for 19.5% and 17.1%
respectively; the models with the largest CO and HC emissions were A321, which were 25.4% and 27.2% respectively; the model
with the largest proportion of PM emissions is B738, accounting for about 23.1%.

Key words: Guangdong-Hong Kong-Macao Greater Bay Area; airport; emission inventory; emission factor; landing and take-off
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Table 2 APU operation schedule of each load mode
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Fi v T s HETBOR 7 1R VR I 5 22 L3, M 22 XA
3.4%.CO HEEZR B AL ATI B 25 ML
R 43 A 45 4.55~15.78kg I, X A ¥){H Ay
8.60kg, G H ARFGFE I 25 K 5.9%. Hh %Ml 2
R B 22 S K, B ML CO MABLHEIUR T K8k
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ZER RN HC IBCHE 7 &, & W A% e e, A
1.41kg, B P8 Bl vb 32 BL 35 AR, 20 ) ok
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0.43,0.50kg, X WM N 0.79kg, 5 2 A5 7 I 72 558
K, 4 70.6%. SO, HFI = ZEk H T bl o (1) 2 it
1853, S DU IIACHE IS 7 20 AT 7 1.02~2.14 22 [], X
WIMEA 1.37kg.SO, FFIS I 72 Wk it 32,
He R 7 1) 22 A S BRI T FE A O 0 PML InRCHE
TR 17, S U BN BIHE Tkg LUR /MG
BN LI AR THL 0.12kg, Bt K2 7 AL
¥ 0.20kg. X NI 0.15ke, 5 HARTE B 1) 25 748
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Table 3 Emission factors for airports and technology guidelines in the Bay Area (kg)

AN % NOJ(kg) fWEHE%) COkg)  iZEHE(%)  HCkg)  WEHE®%) SO kg fiEHE%) PM'(kg) IWEHE(%)
LIPS 19.82 21.7 10.15 11.0 0.93 65.1 1.61 - 0.17 68.0
HINE % 16.84 3.4 9.24 1.1 0.82 69.4 1.38 - 0.15 72.0
B SRt 12.88 20.9 5.45 403 0.56 79.2 1.02 - 0.13 75.5
S 15.55 4.6 5.15 43.7 0.50 81.4 1.12 - 0.12 76.9
hilivbig 13.45 17.5 4.55 50.2 0.43 83.9 1.08 - 0.14 73.4
ik 29.91 83.6 15.78 72.7 1.41 475 2.14 - 0.20 63.2
W] 14.60 10.4 9.88 8.1 0.86 67.8 1.25 - 0.12 77.2
X N EE 17.58 7.9 8.60 5.9 0.79 70.6 1.37 - 0.15 72.3
HARE R 16.29 9.14 2.68 - 0.54

FE: IO B T HLHEBPMIR 2 4K 4, N B K PM LS R B PML sHEBC DA e 0 7 Ee P2,

SRR, B IBCHEIRA 7 22 5 2R T
SEBRIZ AT I (8] ()48 1E LA K S B AN A LY o
EE.NO, Fl CO U1 5 HARIR G (FIAH L 22 A0/,
T ZE R IAE 8.0%LAN;HC F1 PM HER T S5 H R TR
A FRIRH HE 22 R I 22 2685 KT 70.0%. I ) 4, 12
AFeEa HHEBUA 7 & BT NO, Al CO HEGH4.
2.3 V5 QWS

2018~2019 FiZE4F BHERUCHS X KL LTO K,
15 AR LR 4 R L NO, 2 X AL
K HL LTO ¥F 3h i 3= 235 L 9, HE s &= ik
15327.4t.CO. SO, MHFHEIEAL, 2070 8066.7 Al
1186.1t,HC+ PM HERCEAHX D, 5 5k 728.4 Al
219t HHPFwHE. JINA s IR LIS B
VS X 1) 3 ZEHE LI
2.3.1 WA 2018~2019 fiZE4E Bt TS X
KL LTO K05 3P s 4 A4, W 2.NO, AF 4
HE B0 Fo R IR G, A8 e 55 50K AF A 4% H HE TR
AL 1107.1~1511.2t Z[a74840, H {0 1289.1t. 5
I E KR AR TR, B R A 7
H, 552 MZE NO, HEA 5 = AN CO HEl

BTG N AE 644.9~704.1t 2 [A)A84K, 25
N 6722 RAHAEHLE 2. 6. 9 H BEEX N
LTO JEE#EAT 52 HC. SO, 1 PM 2535 44, H
HEBCE 2> 90 60.7,98.8,10.2t, 4 A 4% F BIHE R AR
TR FERL /.

F4 2018-2019 MEFEBBAEX M LTO ERKRS
SRMHRIER()
Table 4 Air pollutant emission inventory from aircraft LTO
cycles in the Guangdong-Hong Kong-Macao Greater Bay
Area during the 2018~2019 shipping season (t)

LIb] NO, CO HC SO, PM
s 6358.8 3354.6 299.3 454.7 422
I"MEZ 4641.8 2376.9 218.8 378.1 40.5
HIlEz 3049.3 1672.8 148.5 249.9 27.4
WMgaE 5444 230.5 23.5 42.9 5.6
W] 546.2 369.6 323 46.7 4.6
HOJH P 149.5 49.5 4.8 10.8 12
iliybie 37.5 12.7 1.2 3.0 0.4
Gt 15327.4 8066.7 728.4 1186.1 121.9
2.3.2 AT XN HRIBOE SR AR 18] AT

WK 3R AL KHL LTO /AT R ShHLA
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299.3t, (T HEBUR TR 41.1%, B LSRN L% HE SO
NI 12600 HERUR B 0.2%. 0 SO, HElE KA,
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