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Air pollution and CO, emission inventory of Chinese civil aviation airport. YOU Qianl, LI Hong-meil, BO Xin**", ZHENG Yun*",
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Abstract: Based on the aircraft take-off and landing data of the Civil Aviation Administration of China, fleet configuration data, and
the ICAO aircraft engine emission factor database from 2017 to 2020, the air pollution and CO, emission inventory of the landing
and take-off (LTO) cycle of high-resolution aircraft of civil aviation airport of China were developed from bottom to top. On this
basis, the spatial and temporal distribution characteristics of air pollutants and CO, on air pollution of China Civil Aviation Airport
LTO cycle were explored. We analyzed the 3epidemics from 2000 to 2020 (SARS in 2003, MERS in 2012, and COVID-19 in 2020)
on airport air pollution and CO, emissions. The results show that the emissions of NO,, CO, HC, SO,, PM, and CO, in the LTO cycle
of civil aviation airports in China in 2020 are 10.90, 8.22, 0.96, 0.28, 0.06, 1360.27 million tons respectively; The emissions of HC,
CO, SO,, and CO, are the largest in the taxiing stage, accounting for 92.80%, 91.56%, 41.81% and 41.81% of the total emissions
respectively. The emissions of NO, and PM are the largest in the climbing stage, accounting for 47.93% and 37.39% of the total
emissions respectively; Air pollutants and CO, emissions from China's Civil Aviation Airport LTO cycle showed an increasing trend
over the past 2017~2019 years, and the total emissions in 2020 were reduced by 22.39% by COVID-19. The most concentrated
emission area is the economically developed East region. In the 3 epidemics of the 2000~2020 years, COVID-19 has the most
significant impact on the LTO emissions from China's civil aviation airport.

Key words: civil aviation airport; novel coronavirus; LTO cycle; emission inventory; CO, emission
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F1 2018 FHESITIEH CHER &L

Table I The number and proportion of transport aircraft in China's entire industry in 2018

LA ARSI REML L B1l(%) B RS REHL LA (%)
B737-800 1204 CFM56-7B24 33.09 B787-8 29 GEnx-1B 0.80
A320 839 V2527-A5 23.06 B777F 26 GE90-77B 0.71
A321 332 CFM56-5B3/3 9.12 A321NEO 24 CFM56-5B3/3 0.66
A319 185 CFM56-5B7/P 5.08 B747-400F 13 PW4056 0.36
B737-700 143 CFM56-7B22 3.93 A350-900 13 Trent XWB-84 0.36
A330-300 131 Trent 700 3.60 B737-300F 12 CFM56-3B 0.33
A330-200 106 Trent 700 291 EMB-145 9 AE3007A1 0.25
EMB-190 105 AE3007A1 2.89 B747-8 7 GEnx-2B 0.19
B737MAX8 86 LEAP-1B 2.36 A300-600F 6 CF6-80C2A8 0.16
B777-300ER 58 GE90-115BL 1.59 B737-900ER 6 CFM56-7BE 0.16
B787-9 57 GEnx-1B 1.57 A380 5 Trent 900-84 0.14
B737F 56 CFM56-7B22 1.54 B767-300F 5 CF6-80C2A1 0.14
A320NEO 53 PW1100G-]M 1.46 B737-900 5 CFM56-7B27 0.14
B757-200F 42 RB211-535E4 1.15 oAt 1.21

CRJ-900 38 CF34-8C5 1.04

(2)SO, HEH T 5 7 75:: SO, I HE R & — R
YR i 5% 57 1 0 F A X0k
Eg = Z;Fsc -7+ F,-t;-n-LTO )

A Ego, N SO, FIFEICE: kg; FSC AT IARH &
fi i, AN IR FSC 28 35K, TG H AR BN I — e BR
Nh0.068%; 7 A RBEZ (BT SO, 77 26), A SCHL
96.7%.

(3)PM HETBCE 15 72 1ICAO KB HL L 2
AL 2 PMHEUR 7, PM (1318 5% FH — B A
(FOA3.0).1% J7 1% CHL PM HETBCZ: A% S b 20
Ors HER AN AR RS 3 B,

Epy =(EL,, - F,-t,-n/1000)-LTO (6)
K Epy N PM HECR kg:Elpy N PM [ 3 #4040
a3 HETUR 7 SR g/kg, AR R ¥ 75 B 26, (0.068%),
PRLEPAGE & TETF. BET AT BE A 115,
76,56.25,6.17), M0 (X 3)%5 4521

(H)CO, Hes s v i A Q)T H Kk
FR) IIASUHR et ¥ R 2, UF B RAL R B LA [F] AR AR
IR HE TR

Eo,, =Eleo -F-t,-n-60-LTO (7)

Ao Byl CO7E j B FIOHEU ke; B, %
R CO HEHA 7, A SCHL 3,152,

2 ZR5WE

2.1 2017~2020 FEH EHLY LTO FEIAHEBEE 5
W% 2 fi7s,2017~2019 4F,H13% NO,. CO. HC.

SO, PM Fll CO, HEBUA i I NE 42020 - HEKL
S A EER R 22.39%. 51,2020 4 [ LY
LTO fi¥F NO,. CO. HC. SO,. PM Hl CO, i
43514 10.90, 8.22, 0.96, 0.28. 0.06 1 1360.27 J7 t.

F2 PERAEH LTO RINT R Rk S HER = & HE
; I%\ %(H t/a)
Table 2 Pollutants and CO,emissions of LTO cycle from

China’s civil aviation aircraft (10*t/a)

£y  HC NO, CO PM SO, CO, HEjthi
2017 078 1235 931 006 032 15406 15633
2018  0.84 1336 1007 007 035 1666.8 1691.5
2019 0.88 1405 1059 007 037 1752.8 1778.8
2020 069 1090 822 0.06 028 136027 1380.42

R 3 2020 FiFRM K RHAMER ELIEKET 10 B9HI%
Table 3 Top 10airports with year—on—year increase in

emissions in 2020

Bl K LA (%) Hic A LG A5 (%)
HHBH&E R 736.5 0.005
ElEag 638.6 0.106
bR 532.4 0.736
JUIEH T 449.7 0.009
AR 382.6 0.005
Y ZIE S 259.0 0.035
FL At T 246.4 0.285
2 B A0 175.0 0278
e EBA 157.7 0.021
SEI S 120.8 0.009

HAREE R bR BRAR L
Yo NWFE TN 55,2020 AFEHESCE [ BUAE G 1T
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Table 4 Top 10 airport pollutants and CO, emissions and provincial GDP in 2017~2020

2017 2018 2019 2020

He 4 . GDP  HE A& . GDP e &= . GDP i . GDP  Hijl s &
Wi e oo 5 () i i ety i i (few) (i
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2 LA 32925 75.78 AR 36012 77.00 AR 37988 78.08 RHUAR 48599 47.56
30 7THEASE S 91649 70.98 FOMNEZ 99945 72.82 IS PN 107987 74.94 WIlE% 110761 48.87
4 ERRUR 37905 51.42 AR 42902 53.72 AR 46364 55.97 ERITAE 25003 41.90
5 TIIER 91649 51.92 WY 99945  54.29 W% % 107987 56.47 et E# 36103 44.47
6  RWIK/K 18486 53.43 EBKK 20881  55.04 B KK 23224 54.47 KK 24522 41.86
7 BIgITHF 32925 40.21 T4 22 B 23942 50.41 T4 22 kB 25793 52.74 F¥UTAE 38701 33.47
8 FHRWI 21474 48.66 BHEITHE 36012 40.70 IR 37988 41.63 TG 22 B 26182 39.00
9  HEEITIL 20066 44.02 EPILIE 21589 4588 R 23606 48.57 R 38701 49.68
10 HUMGIILD 52403 41.35 B 58003  43.46 Be M 62462 4438 Be L 64613 36.21
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