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ARG B R R TR S e O HE I 71 A4 5E T 1980 ~ 2009 4F H [ R AT CHLIG RS I5 Yk, 35400 7k =
5 Yy HERT R T K HAR (L. S5 5R 40,30 4E 8 P [ BT KAL SO, . CO. NO, Fll HC HEfL 22 43 &2, 2%l th 1980 4E % 0. 031 .
0.189 ., 0.225 F10.314 J7 t 4% 2009 4E9 1. 183, 7.298 . 8.705 F112. 159 J7 t, Helilr B AR L4148 Jin 43591 0. 039 7 . 0. 245, 0.292
10.408 J7 t. SO, .CO NO, Fl HC fHEHE B 2 B3 AR50 1 1980 4E 19 0. 624 | 3. 806, 4. 53 F16.322 g-(t-km) ~'[#
2009 4EAH90.275, 1. 697, 2. 025 F12. 828 g+ (t-km) ~'. i E R AT T HER A SO, .CO, NO, fi2E SHE R L ER
1%, S HAAT A HE SR AR B, P RS A T A HE O RSTs e st ).
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Air Pollutant Emissions of Aircraft in China in Recent 30 Years
HE Ji-cheng

( Division of Environment and Resources Research, Transport Planning and Research Institute, Ministry of Transport, Beijing 100028,
China)

Abstract: Although aircrafts are of great importance in transportation in China, there has been rare study on air pollutant emissions of
aircrafts until now. Based on the annually statistical data collected by the Statistic Center of Civil Aviation of China, using the emission
factor method derived from fuel consumption, the air pollutant emissions of aircrafts during 1980-2009 were calculated, and their
emission intensities and dynamic characteristics were analyzed. The results show that the emissions of SO,, CO, NO, and HC from
aircrafts of China Civil Aviation increased from 0. 31 thousand, 1.89 thousand, 2.25 thousand and 3. 14 thousand tons in 1980 to
11. 83 thousand, 72. 98 thousand, 87. 05 thousand and 121. 59 thousand tons in 2009, indicating a increase of 0. 397 thousand, 2. 45
thousand, 2. 92 thousand and 4. 08 thousand tons per year, respectively. The emission intensities of SO,, CO, NO_ and HC decreased
significantly from 0. 624, 3. 806, 4.53 and 6.322 g+ (t-km) ™' in 1980 to 0.275, 1. 697, 2.025 and 2. 828 g-(t-km) ™' in 2009,
respectively. SO, , CO, NO, emissions of aircrafts of China Civil Aviation accounted very little of each total emissions in China, and
the air pollutant emissions from aircrafts of China Civil Aviation was less than those from other industries in China.

Key words:; civil aviation of China; aircraft; air pollutant; SO,; CO; HC; NO,
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1980 ~2009 4FF [ R i K HLAY SO, ,CO NO,
FHC BHER AR SEA AR, 34 B4 T2 #
LRI, S0, H 1980 419 0. 031 J7 t 44 2009 4
(1. 183 J7 t, 34k E M 0. 351 7+, AF K i
3K0. 039 777 t, 31 1990 4EHEZE 0.1 J5 t L1 ,2002
AEMEZE 0.5 7 1 L F,2007 ARGt 1.0 7 [
1(a) ]. 5t CO kv, HAk & i 1980 419 0. 189 J7
928 2009 419 7.298 J1 v, ARSI HERE R 2. 168 1
t AR KBk 0,245 J7 1, Hid 1987 4EREE 0.5
J7t PLE 1993 4EREE 1.0 J7 t D | ,2006 4E L5 S
E5HtLLE[E 1(b)]. 5t NO, M5, HHk &
1980 4Ef4 0. 225 J7 t 3 % 2009 4E (1) 8.705 Ji t,4F
Yy 2. 586 J1 t AR BR8N 0.292 J7 ¢, H
1992 AEHEE 1.0 J5 t LA E,2004 AELL R E S T
t LB 1 (e) ]. HC HEe s W iy 1980 4F 1Y 0. 314
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SO, Wy HE i iR BE B 1980 4F ) 0.624
g+ (t-km) ~'FEZE 2009 11 0.275 g+ (t-km) ', 4F
PIREAR 0.012 g+ (t-km) ~', Hip 1985 4E[% % 0.5
g+ (t-km) 'L, 1987 LG E 0.4 g+ (t-km) 7
PLF, 1980 ~ 2009 4F 4 ¥ HE i 3% & A 0. 359
g+ (t-km) 7IZEE[F§] 1(a)]. 5t CO M, HHE "
J¥ 1 1980 4Ef4 3.806 g- (t-km) ~' [ ZE 2009 4E Y
1.697 g+ (t-km) ~', 4 FE4K0. 0727 g+ (t-km) ~',
Hirp 1985 4Ef% 2 3.0 g+ (t-km) 'L R, 1980 ~2009
AEAE Y HEGR EE K 2. 214 g+ (t-km) ' [ 1(b)].
BONO, ok Uk, FCHE ik R B2 B 1980 4FE 1Y 4.53
g+ (t-km) "' ZE 2009 4EH9 2.025 g-(t-km) ', AR
PIR%AK 0.086 g+ (t-km) ™', Hv 1982 4E[% E 4.0
g+ (t-km) "PLF, 1986 F[EZE 3.0 g-(t-km) ' LA
T, 1980 ~ 2009 4 4F 35 HE ik 5k A 2. 64
g+ (t-km) " [ 1(c) . HC HERUHR W H 1980 4F
) 6.322 g-(t-km) "' FF £ 2009 4F ) 2.828
g+ (t-km) ', ¥ FEAK 0.120 g-(t-km) ", H A

1985 4E[& % 5.0 g- (t-km) ~' AR ,2007 4ELL R =
3.0 g-(t-km) "'ELF, 1980 ~ 2009 4FAE HHE 58 BE
$93.69 g+ (t-km) "' [E1(d)].
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2000 4EI R, R AL S EREEDL 1Y SO, HEbcE 2=
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BEHLZE I —2F2,2007 4F 3208 )5 # 1 90% , 1980 ~
2007 4 1A] RA KM SO, HERE 5 2L 4 SO,
HEFCRISE 2 )l 16. 8% [/ 2 (a) ]. 5l CO 3K
Ui, 1998 4E LI, BT CAILHE R E A 2126 B AL 4 HE
L) 10% {HN 1998 4F LS, Bl CHLHE &2
AR AR LA A HERCR , 2003 4558 1 2k 4 L4 Y
HE & ,2007 4EC 2 A B 1.7 45,1980 ~ 2007 4
] R CHL CO HEC R 5 2R BEHLE CO HEtRE Y
SRR 33. 6% [ Bl 2(b) |. SEBROLEH L, B
AL RALAY NO, HERCE — AU, 1997 4F LLHT, RAL
CHLHE A B ER B4 HE AR (19 10% ,2004 4
i 20% ,2007 4E4E3T 30% ,1980 ~2007 4[] A
KL NO, HEBCR 5 BREEHLAE NO, HERCE T2
B 10.5% [ 2 (¢) . 5t HC T 5, 1997 4L
I, BT RATLHE A AN 30 4k B AL 42 HE = 1) 10%
{HMN 1997 4E LU, B RALHE R 2 A5 12 4 B AL
TR HE T B, 2001 AF g8 Ao 2K B P 2 0 HE
2005 A A 3.1 £%,2007 402 )5 H L 4 %,
1980 ~2007 4 i) BAL € AL HC HEBCaR b 2k L4
HC HEc i34 Ee il R 75. 2% [ B 2(d) .

FE Z IR T 1980 ~ 2009 FH A4 €O,
NO, F1 HC HyHERCE""" | 45 &AW 58 i3T5 45 1]
A (E3), FEEM KL CO NO, Fl HC HEji &
di e EVR R 1Y LRI, CO \NO, FTHC 5
FE L E A R 1. 21%0 ., 7. T1%0F 15. 56%0,
AR E R BT 23 5300 H 1980 419 1. 00%0
4.39%0F1 9. 97%c T+ ZE 2009 41 2. 39%o0 . 16. 37%cF
33. 86%o.

3 g
ERE RO B ST OR Y, KRS0
r HAE SO, AR ) 4 A HE R B e 4 Ry i 2k

o fid4E SCHR [ 28 ~30 ], XF IR [E 1985 ~ 2007 4F
SO, HEMCE GBI , 45 G A F 5T YT 45 1]
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T B SR (IS, 1991, 1998 FT 1999 4F
I A ) B RMIR B HEICRY SO, 43512 38. 1, 31.2
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Fig. 3 Percentage of CO, NO, and HC emissions of aircraft
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Fig. 4 Percentage of SO, emissions of aircraft to the

total emissions in China

2. 11%0). 1991 , 1998 F1 1999 4F & [# A= ¥y Jit KR KHEK
BEHEHY NO, 43510 54.9 . 45.5 F145.3 J7 i,
ARG TR E R KL NO, HER R 9 R A
f1.6% . 5.5% 1 5. 7% . H B &4 B 58 i
1997 AR E sg iz F A7 Mk R 1 130. 86 J7 t NO,,
1997 3R BT CHLIHER T 2. 17 J7 ¢ NO, X /4
iE AT HE SR 1. 7% .
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Table 1~ Percentage of NO, emissions of aircraft to the total emissions in China

4y 4 RO B 7 1 S EHBCR 7 1 ggﬁgggg o
1980 4761341 476 0.47
1988 784. 9031 784.9 0.83
1990 840131 ;842 21351 .87, 31361 ,954137] 865.9 0.91
1995 11300341 ;1 199, 1137 1164.6 1.54
1996 1203034 1203 1. 66
1997 1167834 1167 1.86
1998 1118034 1118 2.24
2000 1371.90%01 ;1 112, 10387 ;1 13503 1206.3 2.71
2006 152401 1524 4.35
2007 1643031 1643 4.56

Wt CO T 75 , Tonooka 25100 fiii+F6 [ 1990 4F Y
CO HEWX & M8 740 Ji t, Streets DT W £E BAE A
979573 t, CFHIME ]9 268 T7 t, Streets ZE7 A1)
FLE 1995 4F CO HEMCR M1 2677 v, T 1 54
i 1T A A TR [ 2001 4E CO HECR M 1.5 %
10* J7 ¢l sk 6 Henl DUE Y 3R 1 BT €L 1990
1995 #2001 4E(1%) CO HEptim 43 2 b 4 S HE ik
Y 0.07%0. 0.13%0H1 0. 20%o. Streets 277 I\ Ky
1995 AR E sS @B AT HE Y CO 4 SHE =
(1) 22% , ]2 478. 777 t, $& LB B 17 , 1995 4R 3k
FALCHL CO HER AN o 42 1 28 38 iz Hi A 7l HE il
Y 0. 61%o.
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