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FEE LT 2021—2022 48 i[5 By A1 B BILBA TS 75 508 R RLES TR BRE A BEESHE L R 11 R BT ZH 2R (ICA O) 4R B Ay Bl i A 2
FR T L g T 2021 4F K 2022 45 o [ RS 8 5 6 3 3 D) RTIATZS 137 4 4393 LTO 16 FRad A2 19 R ACT5 e BRI 5. (HC NO
CO.PM.S0,.CO,) , JFTFJ& T V5 Y HERCRFAE S 0T . s, %0 RS B TT I T “BRIB I 50 AN IRMIRBR B AR 1 S Hr 0F9 B IR0 AT T ke
5 TCHLERE DA N SR RIS S5t U T 5R B e 16 S T HLI S Rk 04 R AR A . 45 SR 3R], 2022 45 b [ IR LTO FiG 37
NO,.CO HC S0, .PM 1 CO, HEJift izt 4351 24 7.80x10%,6.17x10*,0.51x10*,0.23x10* ,0.06x10*, 1079.60x 10* t, 4] L, F> 2021 4§, 2022 4F- o [5] F Al &
HLLTO GRS Yy KB HE S R AR T 26.41%. 2021 AFAEA M DX 1) CO, HERCE I 5 , 76 SUHERCEE o L ik 25.94% , 7 2022 4F o pg X 11
CO, HFFCEE 5w , S HR R 149 27.03%. 5 HAB TN 540 LL, B ARUBRBL 53 2030 4F ST HHE AR 16784.48x10* ¢, WA fie i, 165
28.35%. [KIL , “ oW ™ 19 55T IR AL 228 WILIZ 0 175 i 1 e A 2 72 Sy 0 PR AR A . BF S 45 A B s v Fl R R A HL I K5 e
Lo B HERCRFAE , AL S IR 8 5 BRSO S, I AR R AT AT 2 b5 At S i e A2 i (3L EL B

SRR RIS L5 s LTOAER s HERCH B 95 e s Bk i g
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Air pollutants and carbon emission inventory of civil aviation airports in China
in the scenario of peak carbon dioxide emissions
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Abstract: Using fleet configuration data and aircraft landing and take-off (LTO) data of the Civil Aviation Administration of China in 2021 and 2022,
this study adopted the standard emission model provided by International Civil Aviation Organization (ICAO) to develop a bottom-to-top air pollution
and CO, emission inventory (HC, NO_, CO, PM, S0,, and CO,) of the LTO cycle of civil aviation airports in the Chinese mainland (excluding Hong
Kong, Macao, and Taiwan) and analyzed the pollutant emission characteristics. Additionally, baseline, aircraft performance optimization, and
alternative fuel scenarios were set and compared to determine the optimal path of airport operation in the scenario of peak carbon dioxide emissions.
Results showed that NO_, CO, HC, SO,, PM, and CO, emissions in the LTO cycle of China’s civil aviation airports in 2022 were 7.80x10%, 6.17x
10*, 0.51x10%, 0.23x10*, 0.06x10* and 1079.60x10* t, respectively. Compared with that in 2021, the total emission of air pollutants and CO, in the
LTO cycle decreased by 26.41% in 2022. In 2021 (2022) , eastern (central and southern) China had the highest CO, emissions, accounting for
25.94% (27.03%) of the total. Of the three scenarios, the alternative fuel scenario is projected to provide the highest emission reduction efficiency of
28.35%, with a cumulative carbon emission of 167.8448x10° tons by 2030. Therefore, in the scenario of peak carbon dioxide emissions, the optimal
path for civil aviation airports to reduce pollution and carbon is to choose alternative fuel technology. The research results of this study help clarify the

emission characteristics of air pollutants and CO, in China’s civil aviation airports, support real-time airport supervision, and provide new ideas for
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exploring effective strategies for reducing air pollution and carbon in the aviation industry.

Keywords: civil aviation airport; LTO cycle; emission inventory; reduction of pollution and carbon emissions; peak carbon dioxide emissions

1 3|5 (Introduction)

Bl 4 BRZ T W PR RN H R AW R 2D | RIS B9 RF SR AT (CAAC, 2020) , 5 R, fiss
b & JEE AT SR 1 KA TS Y B e AT TN . A 3 3 L AR A Ak CO, HE R 2 i 4Bk O, HETK
MY 2% , OB KHE EEEAT T AR R ER AR IS (IEA, 2022). PR, ZEBRIAIE TS 5 1, B B A BER i RS
15 L B e HE T BT/ AT Y W HE TR B S BB i 1 28 DG FE L

LT Bn T — % DL PR B A 4141 (International Civil Aviation Organization, ICAO) R B WA~ Fr ik
PEFRBY BRI ICAO NG CHLERUGR BT 20 (1) 4 id B A —K LTO(Landing and Take-of ) 3, 45 & |
JOTF  BEEFNEAT 479 BE (Galant-Gotebiewska et al.,2021). T LTO BB CATHE B 44, B B AR H il B
K AR b, HHIR As KA R Y i 2 B A 28 (Bo et al., 2019). R, 38 4R SR AL RS0 Y W HE S B
K2R FH ICAO YR A AR R P AR A RT3 LTO AE R B B (1) KA TS Y B HER R , I 05 e W HE R IE
AT FIHER P T2 M Ak T A% 940 , 51945 (2020a32020b) S K ICAO BHERCH F A< Ak, , 326 7 bl T 5o |
B RS X 45 22 DXL 8 R S RS B, WA 1 AN ] " RAT B B A5 s e B HETSURAAE . S S
45(2020) 38 13 %F LTO 5 FR B BE CHLAS [F] T AR T A9 i Rl A T8 1E , A AMDAR 3l 82 KRG 2
BT 2017 AEAEAE L IX 6 R AL A HE O 5 US55 (2022) YR T i R A 2 ML AR DGRl v T
LTO G KA TS5 Yo S A HECE B, 24T 135 e HERCR I 25 R A A8 I AR T X AL R A0S e HECTE
ST T — 5 AR SR, FERR IR W TS 5, MLBA LA WL K &z BT RS RGP
KATT YW KA HE R BE 2 3 P, S HEBA PTAG D025 136 Sl 0k 23 00 5 19 5% T FTAR R B iR I 75 ¢ T 1Y)
S RU AR AR, T B ST P RIS ML 5 0 R TS Y ) B HE T

WAk, 7E 4 BRE BB S D Bk HERL 4 1 & BARBR A PR Y KT 5T L2021 48 12 H 27 |, BT EN & 1)
CA T RS R R TR (http : //www. caac. gov.en/XX GK/XXGK/FZGH/202201/t20220127_211345.
html) > RSk (0 % F BIEf T 7 10 FT 55 S (o (IRl & J 53100 ) B %2 Joe 1) SR s A, 351 3004 1) 4%
ARANE AT, TR [RE 5 KA Yo B HE R , DA A5 3 5 e (0 IRk & J s 428, J2 2030 4R S 31
“RRIR G Y BT — IR YT, R IR Sh A AL TS R G A S E B B T B BB R K, Rk T LA EAHL
AREPEAC AT — I T, AT LA A BRGSO i i T RR SRR (B 45, 2013) % & shHLIaE He 4 AL A XUES
52505 R A TR AR Bt (IR, 2020) , AT i CHILPERE 5 59— 1, 3l e F & 4l i 3 L (g KU 4
2021) JRAH RS CHL(Z=t, 2021) K PHAEH M CHL oA 25, 2018) KRR H st ML 55 fL Bl AL
(Roessler et al., 2012) , AT A Il /A A BB A8 |, KA B AL KA 05 ) Bl i HE I .

BT LRT S AR IR o E AR & A CONGE B R 2021) B CNGETHE B 2022) H A HLIA i
EEE (CAAC, 20215 2022) , F FH ICAO F&AE A AR MEHE LR FIAILS CHLES RV AL BEAR B, 1T
rh ] B L2 R A5 G W HE R IR 1, B0 KL LTO IR BRI B i F- B HECE I , 4 ) 2021 4 &% 2022 4 rp
KB (NI G ) ] AT AL LTO 16 30 3 72 1 KR035 e K ik HE s B (HC . NO, . CO . PM . SO0, .
CO,) , H-IF RS 2 FEAE AT . U AR, LT 2030 4F R 1k 061 55 , T JR 8 [ B A 2 ML 00 5 R sk S A B 5
TP s = LR OIS SRR R S, XL 085 ARk I AR 1A T Ak AT . DA R “ ik 1™
T 5t R LIS R B B AR 42, A Tk FE L2 b Ak 75 P B it 5 %

2 ##5A % (Materials and methods)

2.1 HIERIE

AW o M T 2021 K 2022 44 [ 254 /1~ iz Fr AL ) B , i 5 3 el 7 o 4 1) 314800 L ELRETT |
HIA X (R E A TR S 1S B A AR SCRYRFFEIE D) . AL M5 2 2% v ) R A2 Jm 88 1 5
4 [E RHLHLBA L B 2 2% [ R A A & i B NG R 2021) X CNGE 1B Bt 2022) (CAAC,
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20215 2022) ; HLAL S & s AL A4 U e Kl 4 10 1 48 2% 2 1 ML il 2 2 w0 B I sl TR S Sk 4 B (R AL B
A5, 2020) 5 R BIHLAYRA IS AR HEHCR R0 B SR R T 1ICAO AL R ShAILHE S 1 (ICA O, 2023).
AW FEHRST LTOJEHHY HC \NO, .CO .PM SO, H1 CO, K .
22 KRSEMHIMEITERE

HLI X S8 5 809% Y KA 15 Y HERCR FEHLAY LTO M3 B B A HE R S, KT 20% HIHERCK B ALY
APU BN J12% 8 5 GSE iy S F72¢  (F 1945, 2020a;2020b ) , UABIFSE 24 T ALEY LTO G BB .
H 3R ) RALHLRF G B A 2 2 4 PR AR 2, B3R T A ML S & shHLARRE 76 2 VC L, B2 E &L 1)
5 TR0 TR PRS00 X LA SR AR Sk T e i 3 £ ICA O A bR o HE OB A AL 1AL CAHILIR R PR R
AT TR AL T2 KA TE P HE A T 20Tk C A 2 AT E S N BSCR R CR A, 20135
1CA0,2023). Pt , A SCHEF LR FC A , 130 ACHE il P 7 R A% 53 A E ML LTO I 3 B B i K A5 e )
Rt HERCR: . 3R UL B 1) A B AR A IR AN, T AR 9 A8 B 4 KAL) A R MR A ], A
AHLAL G L (3 1 R13R 2) K ICAO HECIR 558 2 45t i HEJis - (ICA 0, 2023) |, 7155 AL LTO i 21 B Be i)
AT YWy AT R 7 R 23 0 A DA #E R 2021 4R 3% [ 25 15 RHLAE T 1 3903 248, Hoh gl A
AT SR HE A TR B ML 1 FE 98.95% 5 S BIHE , 2022 48 3k [ i =5 iz iy AL 1 4054 48,
e ARSI ST A HE R T B ML E |5 FE 96.62%. M, 4875 Y W mAHERC R 7 LR I FE R
S BE K K5 G B (HC \NO, . CO . PM SO, . CO,) HEC 2 1931 554 202 25 A% A1 BA 22 1if & 3¢ B AF 9 i SR
(Juf&%, 2022).

F1 2021 FHELTIEE CHRER ST

Table 1  The number and proportion of transport aircraft in China’s entire industry in 2021

B WA AR B R KAl Luf5i) HLAY AR ZH 2R &yl Le A5
B737-800 1186 CFM56-7B24 30.39% B787-8 26 GEnx-1B 0.67%
A320 795 V2527-A5 20.37% B777F 30 GE90-77B 0.77%
A321 333 CFM56-5B3/3 8.53% A32INEO 81 CFM56-5B3/3 2.08%
A319 170 CFM56-5B7/P 4.36% B747-400F 13 PW4056 0.33%
B737-700 135 CFM56-7B22 3.46% A350-900 34 Trent XWB-84 0.87%
A330-300 134 Trent 700 3.43% B737-300F 71 CFM56-3B 1.82%
A330-200 105 Trent 700 2.69% EMB-145 8 AE3007A1 0.20%
EMB-190 88 AE3007A1 2.25% B747-8 7 GEnx-2B 0.18%
B737TMAXS 97 LEAP-1B 2.49% A300-600F 6 CF6-80C2A8 0.15%
B777-300ER 63 GE90-115BL 1.61% B737-900ER 6 CFM56-7BE 0.15%
B787-9 81 GEnx-1B 2.08% A380 5 Trent 900-84 0.13%
B737F 71 CFM56-7B22 1.82% B767-300F 8 CF6-80C2A1 0.20%
A320NEO 250 PW1100G-JM 6.41% B737-900 5 CFM56-7B27 0.13%
B757-200F 54 RB211-535E4 1.38% oAl 41 - 1.05%

23 BRIEE

t T AL I HE B A5 Y B e 5 2R T RATLAES R i A A s R il 9 T R L BRI L, ARBIF S DA &
RIS AE ™= A5 BB AR A TRk 05 BB a1 B . 32 HILBA DS 70 25 5 R AR AR 3 (1) 52 i), 2023—2030 48
MUBABE B AR 245 K KA ZEAL, 5L E—ARBRALIY Sy 3 . 25 R T2 58 1T A A% HE s s it A s 3500189
TR A RNt A BR A SR R JUAE AT BE A R Btk i s FH B AR 207 o], R LAV RE LA R A Ji mT R 2 A )
VB AR R JLAE A R R T Bt (R i 45, 2022). PRI, ASBIF 9% 16 B T 5% AL BB A AR S AR AR
BHE 5, IR 3 A 5T 2023—2030 45 1] b (R A 23 Ml 7 A2 1 CO, HE s #E1 7 F500
231 EABS=(ESE1) MENFREEAX A CHLIEF TR UL At , L3 A 1) CHLEEREFIAL
AT EE 155 100 . BR AL A P ZR R AR Ak 2 A1 FLBA B 5 00 HE 34 5 DR R — B O Bk, 2022) . Rt
I FH A 8 R VR TN 235 SR R 20211 AF BT BA T 817 150 1153 A s R R TN 2023—2030 41 4[] v [ M0 225 ol 19 filk
HERCER , 1 R FLAb S S5 i SR
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T2 2022 FEHELTIIEH CHEEE ST

Table 2 The number and proportion of transport aircraft in China’s entire industry in 2022

B WK KL ER17] B IR B4R KL 517
B737-800 1190 CFM56-7B24 29.35% B787-8 7 GEnx-1B 0.17%
A320 788 V2527-A5 19.44% B777F 30 GE90-77B 0.74%
A321 334 CFM56-5B3/3 8.24% A32INEO 109 CFM56-5B3/3 2.69%
A319 174 CFM56-5B7/P 4.29% B747-400F 13 PW4056 0.32%
B737-700 143 CFM56-7B22 3.53% A350-900 45 Trent XWB-84 1.11%
A330-300 129 Trent 700 3.18% B737-300F 0 CFM56-3B 0.00%
A330-200 104 Trent 700 2.57% EMB-145 8 AE3007A1 0.20%
EMB-190 85 AE3007A1 2.10% B747-8 7 GEnx-2B 0.17%
B737MAXS8 97 LEAP-1B 2.39% A300-600F 6 CF6-80C2A8 0.15%
B777-300ER 63 GE90-115BL 1.55% B737-900ER 6 CFM56-7BE 0.15%
B787-9 83 GEnx-1B 2.05% A380 5 Trent 900-84 0.12%
B737F 74 CFM56-7B22 1.83% B767-300F 13 CF6-80C2A1 0.32%
A320NEO 341 PW1100G-JM 8.41% B737-900 5 CFM56-7B27 0.12%
B757-200F 58 RB211-535E4 1.43% HoAte 137 - 3.38%

T 10 4E 194 [ R i MLz E 2R T 5 A 40t I R —4E X LT — AR 8 KR g5 R a0 1A 1
J7R T 2020—2022 432 BE1F W2, 318 KR SR K, T LXK 3 AR AEEA T 00 i) oK =% Rtk 2

1 2012—2022 F RATZHVIHEREZ IR
Fig.1 Number of takeoffs and landings at civil aviation transport airports in 2012—2022

BT 2012—2019 4F CALE 2R B LA 1 28
PN y=73.671x-147577, R*=0.995, £Vt 5 & B Uf
(B 2). AR 48 400Gt i 2t D7 A8 000 s 1) oK ok 10 4F
A FEILR G RN 3 T
232 kHMRERULBER(ER2) RINGHEER
BT 23 FAE I WL YA KO Uk & s HLAE RS it
A LU R R AR ALY BT i S ) RALAY O
[F) Ff AT A P TR AT A T 4R T A AR R ALY
BRTHFESE . TR AL CHLTE T 10 4R ARMER AL
FIF LA 58 7 AT LA B il R e 1 3 A i ‘ ‘

B 2 2012—2019 FEMEGIR IS B A T &

IR TS ey BRI AR AT AT BCRE by Lincar vegression prediction of the aircraft takeoff and
/0 10% (BB, 2018). landing sorties in 2012—2019
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F3  2023—2030 FREFEZRXLERPTATRNE

Table 3 Results of linear regression prediction for the aircraft takeoff and landing sorties in 2023—2030

4

A 2023 4 2024 4 20254 20264 2027 4 2028 4 2029 4 20304F
R LRI T IR 1459.43 1533.1 1606.78 1680.45 1754.12 1827.79 1901.46 1975.13

<~

233 BHRUBEAER(ES3)  oTReg CYURIRIE S — R e im i B A , B 3 = A RACR
LR R T RS LE Rl ] B A REVR KR SR AR . 5 A8 G0 B RHLR AR LE , B BT AR 1 4 75 i A AR HE
i R 209%0~40% , 3 HAZ AR T 20 JRIBR . Bl AR AR W 22 J o T 125 BE VR AN 28 B 285 7
FE—E ) L E I 50% (BRI I %5, 2022). 21 2032 4F, bifi 5 0] Fp2e Rl F o5 HC3 i, ml e i i ek /b
il 35 31 609%~80% (4 B R4S, 2021).

3 ZER 54518 (Results and discussion)

3.1 2021—2022 F£HERAHLIE LTO ERHERE

W% 4 i 7, 2021 4F =] RATHLA LTO 16 2B B -h NO,.CO \HC . SO, PM F1 CO, HE il & 73 51 4 10.46x
10*.8.26x10*,0.69x10*.0.31x10*,0.08x10*, 1467.25%10* t; 2022 4 [ B fii Hl3% LTO 1§ ¥ By Bt b NO, . CO .
HC.SO,.PM F1 CO HERi 43511k 7.80x10*.6.17x10*.0.51x10%,0.23x10*,0.06x10* . 1079.60x 10* t. 4 [t T 2021 4,
2022 - AL CHLLTOPEIRBT BRI RI I ) 001 oom & B R A LTO B XSSt R R
B HE O B R AR T 26.41%, o, NO,.COHC.  pupled Air pollutants and CO, emissions of LTO eyele from China’s civil

SO, .PM 1 CO, HE it 43 HIFEAR T 25.43% .25.30% aviation aircraft in 2021—2022

26.09% .25.81% .25.00% .26.42%. fH Lt F 2021 4, . Hepci/(10* ™)

2022 4F R AL ZS HLI R B AR BE AR T 26.85% , A NO, €O HC S0, PM  CO, B
75 2002 4F S 5 75 e My T B HE R/ 2021 1046 826 069 031 008 1467.25 1487.07

— s s = N 2022 7.80 6.17 0.51 0.23 0.06 1079.60 1094.37
3.2 20212022 TR MHMERIE BT L

2021 4 RS Y ) Rt AR 1) 22 AL i 4 5 3 S 1 T 3 SR AR OC L B 1.2 F 2 W A B & AN b
(https : //www.beijing.gov.cn/ywdt/zybwdt/202112/120211213_2559281.html) , 3—6 F , ZE1H e AAHXT FROR 2,
ft s 32 i s B S AN K, 5915 H I S R DU AR — BB TE 6 HUB — SRS Il T I USR8 H KA TS5 Y I
e A B AR S 22t 1T, T 11 7 PR 2 ARAA S [0 T (A g 55, 2022). 77 UL, ¥5 349 H HERAE & e
A, SR AR A IR B 2022 4F 1—4 H SIS 6% A 3w 2R S S A A s i T R, AT 53
15 YRR B % . 5—T7 H BB AR BT , B B SR ARSI B B A s s i s Rr AL I e 805 )
A HECR BT 8—11 A —fe g R 28, 2 PG S M i 25 1z i i 5 1 B A 34, (450 e W H HE il o 52 B A1
[=EN

E3 2021—2022 £HFHRSTEMERAHIHENE S

Fig.3  Monthly emissions as a percentage of annual emissions of air pollutants and CO, from airports in 2021—2022
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N 4 Frs 2021 AR5 1 Z2 3R [ GDP [A] LI K 18.7% , 45 2 Z2 8 GDP [A] He ik B (H HE e fin , 5
B2 2020 AR5 | ZREEAENG 8 & S EGDP KIE T, (115 2021 4F55 1 Z2JE GDP [A] Lb 3 i K L 52055 3 2
£ 1) GDP [m] FHg A2 Akt 3 5 Rk i A8 A IR A R E — 2 G GDP [A] He K AT T, HLS7 HE ik
U SIS A B AR b 5, X R ML HE I 5 20 & B K- Z RIAEAE G B VI R 3R 2022 456 1 22 GDP
] 3G 4.8% , (B4 2 Z2 5 GDP [A] LUl 2022 4 5K (0.4%) |, G 22~ 2= B GDP [R] b 38K 435114 3.9% Fil
2.9%.4 122 GDP [] L34 9 28 A0 i B 5 HE il AR fh i S A PR3 — 30, X il — 20 R AL R RI5 4
Kt HETlc 5 255 & KV Z M EE S DT EC &

B4 20202022 FHFEAKFTRY RBHNES GDPIEESTLL
Fig.4  Comparison between quarterly emissions of air pollutants and CO, and GDP growth in 2020—2022

3.3 2021—2022 FAE TR THERAFE

2021—2022 4 CO \HC S0, . CO, FZHEHOR HIEATB B, 2021 4F 4 Fpi5 Ge Wi 17 B Be i HEC i 5301 o5
SAHE Y 92.57% . 89.78% .41.06% .41.06% , 2022 4F 43 1] (5 G HE I 5 19 92.55% . 89.76% . 41.12% . 41.12%
(E5). T RAHLTE LTO M6 P09 5 A7 B BRI 2 3 By B Ak TR =X, 48 7 43 0l A Fn EHE 1 18 7% #130% ,
JEHPY RALAL T AT B Be i, B8 5 Ak T 1 ) AR A IR 2 (Sawyer et al., 1973 ; Yelvington et al., 2007) ,
DA BRI TS R 58 R BRI Ah  HC AT CO W HEICA T R (EPA, 19925 Kurniawan et al., 2011) , it LA
HC . CO7ETAT W B HE & Hef i (AAF, 2015;Li et al., 2020). 111 SO, . CO, BYHEHT 5 BRI #EH E 1,
16 LTO 16 34 04 By B i A7 3 B2 A9 i 1) e K (181 6) , ELIE A7 2 A8 v i #E A9 B8 3 = i £ (ICAO, 2006 ; Henry-
Lheureux et al.,2021) , T LLX PHFRS YW 7E 07 I B O HERL & Lot s . i NO, .PM 7ENCTB Bz (i HERL 5 Hefers
R T CHLLEC T B B30 1 3 SR A T AR T iy, AT S BRSNS 2 | {75 25 MR LU R AIR

E5 2021—2022 F A E RN EH LTO BIR B XS5 L R HE = (K H HC HEil 3 10, SO, . PM HEE T 100)

Fig.5 Air pollutants and CO, emissions of LTO cycle in China’s civil aviation airports in 2021—2022
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T T A AR B R T R R fe K EUNO, A PMRY HET B AT 3 22 (Woody et al., 20115
Akdeniz, 2022). 1 g AT AT, B AR R AR e PR A0 i AR I A HE RICR AR A4 %2 BB (Mooree et al.
2017; Koudis et al., 2017) , LI K ARAL LTO JEFMEAIE D80 CHLI 5 Gy SRR HEI 1 2838k A%

E6 LTOBHRREE
Fig.6 LTO cycle diagram
34 20212022 FASRFEYRBHINENZ ES %

2021 4 [ R ATHLY COHERU R AF R B R A IX 2253 (B 7). db et B )M RS2 5 ks A0
WA RS R RBIPLS COH RS . th T 2021 455 @ B 1 HE AFE X EROIR S , AT B sk 4
2020 4F HY BT, WA AN AR A5 ik Ui 30 T AL 37 9 CO, HER IS th A T35 i K . 2 B B S SR E A A T
R A B W5 ), 2R 505 B AR 3 U T s DX GRS 20 1L 373 1) CO, HI I 2 40 Ak A i ZK T , 3884 V8 3 b X ATL37 1)
CO, HE il £ #BAL T8 K 2022 4F H [ R AUHLYS CO, HET R A A A6 5 BRI H IX 2% 5 A HE T 2021 4F
2022 4F i [E R KAL LTO 9 BRA HERC i AR T 26.42% , 3 52 J5 R 2022 4F GDP #2021 4F 34 A BT A
H 2022 4548 FF 53 B [R5 Ab TP A B AR A

BE7 2021—2022 FHERANIEG CO,HEM S Tk

Fig.7  Changes in the distribution of CO, emission in China’s civil aviation airports in 2021—2022
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A HIR XA E T CO, HERU 8 K XA TR A5 SN 8 firzs AN KIX P AY4  A A XA EL RS T
I3 A W SCEEE, 2020).2021 4EAE 4 1 X R ATHLIZ AY CO, HERT R Fe i, 76 S HERCE o 5 b 25.94% , Hh g i IX
R Z 15 H25.85% 52022 4F g b X BRATHLIZ 1) CO,HER L fie s , A6 S HERCRE P 5 1 27.03% , SRR HEIX IR Z
17 25.27%. AR MK 1) GDP S e e E 2 Ha irrh s AR A g B, Bl JLoR4 s 5%
o) GDP P, o, BV AR ALY . IR WL WL A 2 | L HE IR 26 451 25, (4524 M AL (1)
CO,HE AR 14 00 . rp g X8 A A 1 F GDP i E S R IX A HEAS 55 2, 40 & AT R 91045 A 1R
IR R AR TR MR, R, 2021 & 2022 4EAE A B X FP g i X AP CO, HEL
AL TR E KO 2021 PG AT AR DL X R AL
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Fig.8 Changes in the distribution of CO, emission from civil aviation airports in six major regions of China in 2021 and 2022
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Table6  Uncertainty ranges in the estimated pollutant emissions

A A
LAy

HC NO, o PM S0, co,
2021 ~4.6%~4.7% -5.8%~6.0% ~4.6%~4.7% ~4.6%~4.6% ~4.6%~4.7% ~4.7%~4.7%
2022 ~4.4%~4.5% -5.5%~5.7% ~4.4%~4.5% ~4.5%~4.5% ~4.5%~4.5% ~4.5%~4.5%

4 42512 (Conclusions)
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