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Data—driven airport aircraft pollutant emission inventory
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Abstract: Improving the accuracy of the airport aircraft pollutant emission inventory is an important prerequisite for the de-
velopment of green civil aviation. Firstly, this study uses the data of flight operation and aviation routine weather
report of Guangzhou Baiyun International Airport in 2019 as the driving force to calculate and correct key parame-
ters such as flow rate of engine fuel, pollutant emission index, mixing layer height and flight operation stage dura-
tion. Secondly, the emission inventories for hydrocarbons (HC), carbon monoxide (CO) and nitrogen oxides (NO,)
are established and compared based on the standard model of International Civil Aviation Organization and data—
driven correction model(abbreviated as correction model) , and comparative analysis is conduced. Finally, the pol-
lutant emission characteristics are explored from three dimensions including aircraft type, time and space. The re-
sults show that the annual emissions of HC, CO and NO, obtained by the corrected model are 10.26%, 11.94%, and
26.03% lower than those of the standard model. A320 aircraft type has lower emission intensities. The peak emis-
sions of three pollutants occur from 08:00 to 10:00, while the off—-peak emission times are from 02:00 to 03:00.
HC and CO emissions change little throughout the year, in contrast, NO, emissions are higher in November and
December when the mixing layer height is higher and the relative humidity is lower. The emissions of the three pol-
lutants are concentrated in the directions corresponding to the departure route points of LMN, YIN and VIBOS.
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Tab.2 Correction factors for installation conditions of engine
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Tab.3 Comparison of ZGGG emission inventories in 2019

U BRUERREY/(10° kg)  BIEBIRY/(10°kg)  E4TELARMR/%
HC 0.39 0.35 -10.26
co 4.69 4.13 ~11.94
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Tab.4 Comparison of LTO cycle emission at ZGGG in 2019

. HC Co NO,
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Fig.2 Characteristics of aircraft pollutants emission at ZGGG
in 2019
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Tab.5 The average emission parameters of aircraft and the average emission parameters of flights for the whole year

L ELE{E/ (g kg™) SRR IE, 3 ?’é%%%ﬂ"ﬂ‘ﬂfﬂl WA J‘é%ﬁﬁﬂﬁ% BGE & ﬁjﬁ@@i%ﬁ?ﬁiﬁ%
) HC co NO, (kges™) o B (ges™) GRIES (gesT M) HEEN BRIES (ges 1)

B738 2.65 26.47 71.55 2.04 205.37 162 1.27 79 2.60

A320 0.33 21.20 63.42 1.75 148.66 150 0.99 75 1.98

A333 3.33 34.71 78.72 4.96 579.13 286 2.02 236 2.45

B77TW 4.95 48.96 57.52 7.02 782.24 361 2.17 348 2.25

1 ORI 8 3 5 HBICR S R, DL B738 M3l , 3 2875 G B HER I B BT = (2.65+26.47+71.55) x 2.04~205.37 gfs; @FHMizs 4 3 28955

WIRHEC A BRI AL, L B738 N, A28 2R AR = 205.37/162~1.27 (g5 ) s QR 2 3 2875 Ye i IO s Al AR Gk &

#a, DL B738 Jfhi], O K E HE A IR R = 205.37/79~2.60(g-s™+t™).
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02:00—03:00 #E] HC .CO I NO, 15 4L WrHE &% =
FAIE, 230518 0.52 x 10%.0.64 x 10°,0.48 x 10° kg; 7E



—94 -

SR EEIECR TN e o

2024 4 10 H

03:00—10:00 1] £ 25 75 YL W HF ik o 52 30 I8k 2y =X
5 7E 08:00—09:00 ] NO, 15§« W HE i 2= 15 5] H
g, ol 2.08x10° kg, 7 09:00—10:00 H[H] CO A1 HC
HEfCE AR H 50, 7351 2.47 x 10 kg F12.12 x 10*kg;
£ 10:00—21:00 (8] 3 2835 e HEmca 281 i 7%
e BRAREIN

] 25
"“9 25¢F . /jﬂ
= DN wmn . 120 3
gﬂj 20F o ) W =
= asatag . =
L . .

= i% ' NS @
‘|A, K . & In “ ]4 ﬁ
Bk 1 AL =
E 1.0"‘ - " . . . _]0 i]\]?v
< WA Y = CO itk Y B
S 05F . * NO, EitHik =z
= > R . <
= = s HC Btk 405 o
% . A A A L L A A A L L A1 I
g OO NN NN NN SN

NRNZRNGEN SN RN SN N RN N N2
I} 2]
B3 2019 & ZGGG 534 BHEM B/ 537
Fig.3 Hourly distribution of ZGGG pollutant daily emissions in 2019
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Fig.5 Distribution of ZGGG pollutant daily emissions in 2019
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Fig.6 Daily distribution of ZGGG meteorological conditions and
mixing layer height in 2019
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Fig.7 Analysis of the spatial characteristics of ZGGG aircraft emissions in 2019
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