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Abstract: Beijing Daxing International Airport, as a super large international hub with huge throughput,
has a large amount of aircraft exhaust emissions, which can impact the atmospheric environment around
the airport greatly, and should not be ignored. In order to study the impact of aircraft exhaust emissions
on the atmospheric environment under adverse meteorological conditions, the adverse meteorological condi-
tions period in 2020 is selected based on the Beijing air quality data. According to the projected basic data
of the 2025 planning of Daxing International Airport, the Emissions and Dispersion Modeling System
(EDMS) is used to establish the list of exhaust emission sources of the airport and simulate the diffusion of
air pollution. The results of pollution analysis show that there are meteorological characteristics such as
light calm wind, high humidity and strong grounding temperature inversion with thin thickness during ad-
verse meteorological conditions. Beijing has experienced heavy pollution processes, accompanied by the
low visibility. Under the influence of adverse meteorological conditions, the parameters such as friction ve-
locity and mixing layer height are at a lower level, indicating that the diffusion conditions of air pollution
are poor. The model prediction results show that aircraft exhaust would have a great impact on the sur-
rounding environment, and the ground concentration of pollutants might have the time distribution law of
low in the daytime but high at night. Such characteristics of pollution meteorology and aircraflt emission
concentration distribution under adverse meteorological conditions could provide some references for the re-
search on airport air pollution control measures.

Key words: meteorological condition, airport, aircraft exhaust emission, diffusion model, heavy pollution
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Fig.1 Map of regional pollutant concentrations and meteorological parameters of

Beijing Daxing International Airport area from 10 to 15 February 2020

(air quality data: Daxing Jiugong Station; meteorological data; Gu’an Station;

EP1—EP4 indicate AQI pollution levels and pollution processes, the same below)
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Fig. 2 Temperature profile of Beijing Station from 10 to 15 February 2020

[ Horizontal line in each temperature profile represents the ground temperature inversion layer height;

the first-line number above the horizontal line is the height of the ground inversion layer, unit: m;

and the second-line number is the temperature inversion strength, unit; C « (100 m) ']
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Table 2 List of aircraft types of Beijing Daxing International Airport

¥ 5 JAE AL B/ A R FHNT
1 50 EMB145.CRJ-200 B
2 90 ARJ21.EMB190 C
3 150 B737.A320,C919 C
4 210 B757.B767 D
5 260 B787.A350-800, A330-200, A340-300 E
6 310 A350-900,B777 ,A330-300, A340-600 ,B747-400 E
7 467 B747-8 F
8 550 A380 F

F3 QFEAXERYIG 2025 ENBAES
BBl —YE R (BAL: %)
Table 3 List of aircraft types ratio of Beijing
Daxing International Airport in 2025 (unit: %)

x4 JEEKRXEBRYG A E B E R
TRATHIREEBI (B4 %)
Table 4 Proportion of flight sorties in different time

periods of Beijing Daxing International Airport (unit; %)
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Fig. 3
(Daxing Airport will have 4 runways in 2025.

Allocation map of different runways of Beijing Daxing International Airport in 2025

According to the distance from the terminal area,

the east and west runways of the main terminal area will be named as follows: the No. 1 east runway,

36L in the north direction, 18R in the south direction, 3400 mX60 m; No. 1 west runway 35R in north direction,

17L in south direction, 3800 m>X 60 mj; No. 2 west runway 35C in north direction, 17C in south direction,
3800 mX 45 mj; side runway is No. 1 north runway 111, 3800 mX 60 m, only for taking-off)



68 A

% 9549 %

3 RHLEIEE AL

e K E RS T 2019 4E8 A8 5 BLR B
BATATRE RN K. 225 BN LI T ik
FIBIHE AT A 5T TCHLR AN A 1 R R B Y
SR AR SR T N AR T 9 EDMS . K4 L
A HR G PR AL BRI 2025 48 ) AH 5C JE il 250 4
AL HRBOR AL - 22 ML CHLR <75 B HE
TR L DL 2020 4 AR AL R AR B T ORALRE
ACHETRO A 1 RS B B R

3.1 EDMS #8Ii&E

EDMS (75 3 9 Hoit A 9 R0 52 245 1 2P 9 L
A8 2 AT e T R S 2 B R A ASE AP U i U
R R S5 HE RS G W AE A0 OSP34 F P 2D K
CARSP-249) (8 e 2 O A o 385 P AR sl i X g
s A2 IR o M TGRSR P A S UL R % [ B

WL B 30 1) 1122 w5 2020 A b 187 328 B XU XL ) 7
e SURINAS SFF NI &€ P S S REP e I
B, ma 28R A h REALHE A (WRF
OB 50 km P IS 50 R BORE 28U 2 2K
40 J2 B[R] A T B Y 00 BEAT 12 B, BT E AR
i EDMS 4 1 4b B e 19 o 23 g A SO R
FEAE I T A6 50 R 2% [ bR AL 37 J i X35 - b ) ] R
K153 ke P Sy 3k T AR Sl D b R b P L PR b S
S BT T S A MR AR SR A SR Oy %
W 5 FroRs , WO e B4y S A AR B0 5 AR R R AR
PR B, S0 A 728 NO, F1 PM,. 5, Hod PM, 5
e B SR = (D AT

orm, . = p—wem, . T @so, pso, + @no,on0, (1)
i oem, v 0 wem, .~ 0s0, ~ oo, ST PMy 5 — IR
PM, 5 .SO, fil NO, it & W &, 7. pg = m *;
©s0, F oo, SO, NO, ¥ BE#58 — Ik PM, s ¥k J&
9 Z B0 U 2 25 (AR 5% 52 el P A B R = 0] R AO3F
B ) CEA BT, 2018) . 433y 0. 58 il 0. 44,

£S5 ARKXERIE CHESH MR R mR BB 7 R

Table S Scheme of environmental impact simulation of aircraft emissions of Beijing Daxing International Airport
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Table 6 Statistics of the prediction results of the maximum hourly, maximum daily average and

annual average mass concentrations of major pollutants at the Beijing Daxing International

Airport area throughout the year 2025 (excluding the area inside the airport)
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Table 7 Statistics of the prediction results of the maximum hourly and maximum daily average
mass concentration of major pollutants in adverse meteorological conditions at

Beijing Daxing International Airport (excluding the area inside the airport)
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