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Trends in Vehicle Emissions in Sichuan Province, 2010-2017 " =/
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Abstract Vehicle pollutlon in Sichuan Provmce :?ecorm‘ng increasingly serious. 'Heréu based on‘.‘spe(lﬁc inventory (dlculaflon'
method% and mﬂltl ccaliber activity level data, thls stddy Caletilated vehicle exhaust efissions from 2010 to 2017 in Sichuan P'rov1nce o
The results show"that the average growth.rate of vehicle own'ershlp in Sichuan ig h1§her than tH@ national trend. In.2017, vehicle
emissions of CO NO5-S0,, NH;, HC, PM; ¢, PM,, ,JBC and OC were 70619, 275.3, 0.3, 5. 7,164.8, 8.1, 8.9, 4. 14#and
LA47kt, réspectively. Except for NH1 , showed a downward trend, peaking in 201452016 Diesel vehicle ownership showed a strong
correlsatlon, with the emission_of NO,. Based on these obselvatlons stricter vehicle emission standardstoffer the greatest potential for
emissions redudwhs with edrly implementation offeﬂrfg the™; grea.tést reduction potential. The improvement of fuel quality will also have
more! thén/a 6% emission reduction effect on pollutant émission each year. HC and NO, emissions reductions will be an important
control oh "vehicle pollution in Sichuan Province in the future.

Key words: vehicles; emission inventory; Sichuan Province; emissions trends
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Table 1  Localization parameters of the vehicle emission inventory in this study
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Vehicle ownership in Sichuan Province from 2010 to 2017



646 # 15

Hefbr A, K 1 (e) s , AR HECER HE i L 30
AR EAE 2010 ~2017 S22 8] kA= T 8K AR,
1Ar 1 K 2 HEobR e L Bh B A AR L
I BN PR A, B LS A SR Y
FeHt 2010 5209 17. 2%, 13. 4% F1 46. 5% 5 Hf% =
2017 4E1 3. 8%, 4. 8% H1 18. 0% ; 2015 4E[H 3 HEjik
FRUERIHLENZE 5 e 2010 4E 69 23. 0% 14 & 40. 9%,
ZJE /MR N EE, 2017 4F 5 R 39. 8% 5 [ 4 FE 5
PLBHZE A L 5 338530k 562 T4 -a ' Al
242 THfi-a™", 8 2017 45 5 L 435Il 35 5] 23. 5% FiI
10.1%.

2.1.2 mm%m%$%ﬁ%%ﬁA BT
DU T4 30T A& 05 K & R £ 5 3T

*ﬂbﬁ]i%ﬁ%%fﬂxﬁﬂﬁﬁﬁ,J‘EE%JEE%BFE. i
B 2(a) & 2(b) fi, AR AL 8h 45 (A 13
FHABIT, 7B, AR T ) B E 7 (A B B4R R
e 501145 A T 2 BRI R 9. X0
5, 2 ) A S 4 R RSS F b MK %
(1 il PRI % 7 260 i 7 A e SR AR

A7 BT AR BT LA B HL A A AT 9*%? TEI_;

2(c) M*Tu%ﬁ KHMZﬁE’J*H;Q%
L RO 968) k% (0. 962) F‘ir(o 958)_
(0. 954", 4B (0.952) . B (0 950) 4 J1'IC

(0. 946)%11543713(0 936)$ﬁaéx%§kﬁﬁi’]mf,
0.9 m%ﬁﬂxﬂﬁgﬁlikéxﬁﬁi% %Eiﬂﬁfajﬂﬂﬁﬁ

FERL g IR S o e
S PAAR S . 5 I BRI 1T A 56 R R
i, 43318 0. 347 F10. 437, AN T E AV IT G070 AT
G T E R LR 16 542507 A TRR
=IHEAAMY 13 54200 B IME, 25 B R M T 1R A
HEA B IE 22—, £ J 5 s T S B R
B A T DX T PR B OR A7 e e

B AR OL. 5P R A A AR A k™
{ER LN 8 W -4270 ", 25 I B B T B R A )

e A — B 5 W T A A
2.2 ML ZERATS P HER KRR B
2.2.1 HLsh 475 JedHECR AR fh i 3

PUJIl4g 2010 ~ 2017 4FHL3N 4 RS T5 Je vk
RN 2 R, 2010 4R P9I PL8h =3 HEL CO |
NO, . SO, NH;, HC, PM, ;. PM,,, BC #l OC 735l
7 852.2., 218.5, 3.2, 2.2, 148.7, 10.5, 11.5.
5.4 F11.9 kt; 2017 4 P4 )i 45 Bl sh %= 3 HEik €O,
NO, . SO, . NH, ., HC, PM, . . PM,,. BC #il OC 435I

AH Lt F 2010 E NO,. NH,. HC 3 i
YA AR R T

1.4 kt,
26%. 159% M1 11% ; HA4305

B 0%
5 600 R 100
= so0 | CTIERRY | & o
bl 400 o hﬁ?ﬂ'ﬂlf o0 = &
o = 60
‘H’ 300 OC_[J' e
= 200 00 g 90
—'EE- 100 @ % 20
= 0 : 5 0
F 0 s0 100 150 F g 100 200
R P EE AL i X A A EAL
T 1.0
iR
& 09
g X
._,_; 0.8 %
= 07 =
- =
= 0.6 g9
m . ©
":_:1 04 i
) 03 '
i i
(a) SEURTTPLEN AR H 5 MO 2 B (s, Q)T
Féﬁiﬁﬁa"‘iﬂﬁtifﬁ'ﬁﬁ (c)iﬁ”“?ﬁ{z‘ﬁiﬁﬁ%_
oty S 40 |
l§l2 i"‘iﬁ:ﬁ% 5%= FiL*Ha@'Eﬁ'?fﬁ ey
Fiu 2 Cof‘relatloil analysm between heavy triick | =
“ owngrshlp and beGD‘hdaIy industry o
K%, S0, TFR %% FkLhij 91%, CO kamﬁ 17%

PM, 5. PM, ;s BC il OC W&l 4 23% ~26% P

2010 ~20174F 14 )11 45 BL 3l 4215 G Wy B SO il
NH, &b, HA 15 Y Wyl e S 7 A g i /N | Hoop
HC (4 X B A 25 B 1K, 10 4. 2% 5 SO, Fil NH,
(A AEX A o s 2 0 il SR 3 T 62. 3% #131.5% 5
I LB GO B AT B 0E N 9. 1%, AN AR ifE
RZEHM 20. 5%, BAKT 5, 2010 ~2017 4EHLBI 4 4%
505 Gy ) HE TR i T A B R A R G
I, A e S R R S I A IE A SESE AR X
P8l R R HE bR v A B T R AUS Kb P AR
SR BT A T A O A K

SO, HEf e e 14 4 78 Sy v i TR 0% 42 R/ N R
WE L, vk LN 52.3% F1 24.2%. BT
2014 AFEJRIHFN ST E 4 FRofE 0 S, BRI B 7
R 50 x 10 =, S0, HEBUEE#E 2014 AESERE. /NEUEL
TR LA DL A A XS CO HER A i 1Y 5Tk
Hede K, 7 ¥ 5Tk e 4 il oA 20. 9%, 20.9% A
17.3% ; EMEFL A /N Z R G2V 4
HC HE L Tk bt i 10 I 2 2 A | 572 BTk L 43 5]
K 32.4% F127. 1%, B R A =4 R4
AU HC HERC AR BRI A M L 4
HC X HER ik bt 11, 1% A1 13.1% . Bl
VLB AR A B B934 N, CO A1 HC M 2016 4E /TS 15
P HERCE SIS TR, BEAE R A s R R



2 1 ZRIRAE . 2010 ~2017 400148 HLsh 435 e HEUE B o3 Hr 647

DA R /N 38 2 4 HE B v 18 AS BB Jn 7 2§ 3k Co
A HC HEACS 2N B i F 25 L 2010 ~ 2017
AR/ NV R ObR E VIR 3 B E 5 4R Tt B AR
HEBCR R HRIH " T R i S 1 R W 52, {H
HC HEjif i 5 2010 4EHH A IHA — & Bk, 3 &
EIHROR N 1. 5%, K F/N K H R =Y
ARSI AR

NO, 1 PM, ; B9 HEAC R M 2014 4FE 1R 2218 T

B, JUHOE NO, HYHRCE T RESE D 2248, )il vh
HME ST RO LS R R 3K A L

B4 PM, HEBCS B 1 DTk e R, S35 Tk b 43 il
IKF T 58. 1%, 14.9% K1 11. 2%, PM, ¢ HEHCE 1 1)
U A £ TR ST R BT A HE O HE R ™ 5
TH TR S AR AR R BT IR, X T NO, By HETL, 54

HEGTER NO, HEL ST T 66% ~ 71%, 54 58
ST 4AE NO, Ry BTk 2010 4FAY9 30. 5% -5t
2 41. 6% KT 2017 4F4x[H 49. 5% Ry Tk & L
DI 48 AL R R AR = S 2 PLsh % NO,
HERCER AR O 250K 0. 77, 58738 HY 85058 B AH 6.
IS, PR s AR 1 R4 RS 58 42 NO, HEL
H N 6. 4% F1 7. 3%, Hx 28 45 A
HL AR X AT, HER TTRR AN AT Z 0. NH, A HEL
e H TN K NRIECK B0 NH, HERCH Hh
61. 1%, FEFC LW TTHR T 10. 4% BYFHER. ST =,
i NH, LAAR, HoAth 14 75 Y 4 52 B sl b T R
P a)IA P 405 G P HEROE AR TN 2014 ~ 2016
SRR IR IR B R E, 5 E 2 AL S 4 HE RS # B
FEAEIR AR —FL

x2 MINEANNETREMHBLE

Table 2 Vehicle pollutant emissions in Sichuan Province/kt ; ] ' T B
EN co NO, S0, ~NH, HC PMj s PM,, BC st S of
2010 852.2 218.5 3.2 (422 148.7 10.5 11, 5 5.4 } 9+
2011 898.7 248.8 3.9 2.6 158.2 1.8 12:4 58 #2148
2012 922.5 269. 5 .0 L3 165.7 AL7y 27 1210 6.1 2
2013 880.2° ",  287.0 419 | S 5 4 1642 fu7¥ (12,9, 6.1 0 2m
2014 786.5 ' 292.5 45y 7 2 QL"' 156. 4 ‘11 s gy 126 4 6.0 2.0' y
2015 ,u--'“'é()_fl,_() 4 2873 T/ ‘,"T ..4 6 166. 4 9 6 10.6. 4.9 maedal
2016 809/9/¢ 278.8 ¢~ B1' 7 8.0 169.7 /9. - #.9 4.6 Le
2017 (17706.9 275.3 @3/ 4 si7 164.8 [ 81? 89 4.1 ™14

Tl

2.2 lElJllé%ﬂiJ‘éﬁWLzﬁJiﬂFﬁk ?E

@Méﬁ%mmmi%ﬁgﬁmmgm53%
R DN A 4 T Y HLSh A AR A BETE 2010 ~ 2017
A [ 257 52 B A [ 0 32 R B4 A R o T
PLBI AR AT 1 R e = AR AR TN, 5 2010 4FAH
o, 44 4 1 M AL 3h 4 AR A i YT 35 8 0
85. 8% . WUJIAA AN A3k T AN X I A ML sl 420 At 22
SRR, AL R AR 2 AP R
f, X & HE T Ik 28. 2%, Hok R 4 BT 7= BH T AN
FFET, S A 6. 1%, 5.9% F15.9% . i,
HBF S T A (B BCER T PP T AR PR R T
AR T JE T 2 T S g BT ) A ALl
AR A N -2 4 G I 55, 9%, JITAR B
HRECREE o T A A
1) K EE 3T (B4 A s N T VLT A
HEN) L3 44 E & 55 R 18.4%
14. 7%, BB AR A 2 F 34 5 AU 1. 7%, T
BRTIOUM | H AN A LN AL Bl 42 AR A 3% L
SR 1.3%., 0.8% Fll 4. 6% .

Kl 3 iR T A AR A HL BN 2 X 4525
BAI5 Y HE R sk, AR T B TR R LBl 4
ARG, B4 CO, NO, , HC Fl PM, |

:

o HERCR TP BTk LIS B A, 4300 R 22. 3%,
22.9%, 20. 5% 1 16. 5%, {H A ik 5| 5 #4015 AL 3l 4=
26. 9% MIPRA 1 7 b, X2 BT RUHR T ML 3l 42 a4
ZEBNGE B HRTIOPR T A PR A T M B . B L A
HANHLEh 40 & s R 1.3% F10. 8%, 15
TE44 CO, NO, . HC Fl PM, HERCR B 2 51
HREC A BIAE 3. 1% ~ 5. 4% 1 3. 0% ~ 6. 5%, 1% T %
S TR PSR I 2 000 m, AL 30 4 7E =
P X A PR B R 5 RS ) e P HE i 1 .
2.2.3 U ST ALS ZEHE R

HE R B 5 HE i B R A S Y X 2 A
B AR, UL NO, A1 HC S 25
YLWIFRAE 2010 ~2017 4545 TN 09 -2 HE RO EE |, 45
RILE 4. BERH AL 4 NO, Fl HC HERCH FE 35 /2
AT B — A7, 43 3R 5.32 t-km 7 AT 3.35
tekm =25 FEFHTT A DTH AT HT MRS ST T NO, HEL
PEE AR R, Ak 2,06, 1.62, 1.56 F1 1.53
t-km 7 FEPHTT AN VLT HC HERCHER B /3 o 4 5
T A, A 1,33 tekm PRI 1L 15 tokm 7L T
XFHERCR B 34T, ol LR A FE T vl L B o
RS 7 AL B 4 ¥ Gt 5 Ry ™ o ) A iy o i T
WHLBN 4.



648 w o & B % 42 %
600 30
- ESSSI20104F EEZm20114F SR 20124F EZZza20134F 1201448 =
g 400 020154 TOD20164E C==20174E —o— (AT i 1 420 =

<1
= *H
=, 4 =
& 200 10 EE-
® : A _r-
= 0 MELHE e !. n! H | et et f0EE | I|I n oefff]] F-I‘Il-I_iHﬁ'll!!,-.-a. 0
30 30
EESSN 20104 EZE20114E & 20124E EZ2320134E 0 20144E -
% 20 [ C=m20154F mm20164E ==120174¢ —A— COHEE N 120 8
| 47
B =
&= &=
S 8
. ESSSY20104F =201 14F EEEEE20124F ZZz 20134 201448 420 =
§1 CI20154E OOM20164F ==20174F —&— NOJHE &1 15 _.*&
= =
= =]
Z A
EESSN 20104 201 14E &l 20124E EZZ23 20134 0 20144F -
§1 0.10 - LD 20154F MO20164E ===320174F —&— SOHHE Sk lap @
X =
= 005 [IHL 0 %
& | =)
w
o Wk . e . o
0.25 50 2
020 L A B ESSRI20104F X201 14F 20124 2220134 o 20144F Ja0 = “1
= A — m f— A i ;5? &
=015 ; 20154 20164F 20174 NHHERL b L & h
T il TR
= 0.0 AN pes
= AHHIE =
“ 0,05 1 Z
g :
&l 4 SR 201045 E=ER20114F SRR 20124F EZZZA 20134 201448 56
= :515 ! E=20154F OEM20164E C==120174F —bd— HCHER KL e
25 HEHIE 5 4
G i =
= e =
) A <
== HRIl E ba ]
il
= P ESSU 201048 201 14E EEER20124F 2220134 C=2201448 Ju5 =
= oo Hh E=m20154F OOM20164F E==320174F —&— PM<HERC S I fé
B 8 15 .
= 10 3
= o
o 5 "é
0

o L  f it s ;
e ?“FH i’ﬁiFH iﬂlll iR MR gy SRl i?"ﬁ'l Eﬁ ﬁlﬁ Iﬁhl_ Iﬂlﬁi JoE GEM oG B RS OHR wal SRAE
B3 MmI&EETIMN 2010 ~2017 ENHNERFERTEYUHMES

Fig. 3 Tends in vehicles ownership and emissions by city in Sichuan Province for the period 2010-2017
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