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(1. Chengdu Key Laboratory of Air Pollutlon Resear(h Chengdu Academy of Env1}6nmental S’qlences Chengdu 610072, Chma
2. College of Architectite & Environment, Slchilan Uniyersity, Chengdu 610065, China) o

Abstract Based 'onlanthropogenic source a(‘%lVlty data and emission factors for the Sichuan Province, the 1 km x 1 km- gridded
dtmoff)hedc air pollutant emission inventory ofi2015 wés deve.loped..-m combination with GIS technology and the combined “bottom- -up”
and ‘{top-down*construction method. The restlts show thatsthe “total emission of s0,, NO,, CO, PM,,, PM, ;, BC, OC, VOCs, and
NH, in Ch‘éngdu is 444.9 x10*, 820.0 x10*, 3773.1 x10*, 1371.6 x 10*, 537. 5 X 103 , 28.7x10%, 53.1x10%, 923.6 x 10°,
and 9880 x 10° t, respectively. Power plants and other industrial combustion boilers contribute more than 95% of the SO, emissions.
Mobile, fossil fuel combustion, and industrial process sources contribute 54% , 23% , and 20% of the NO_ emissions, respectively.
The industrial process of steel production and building materials manufacturing contribute 20% PM,;of the emissions and take up 34%
PM, 5 of the emissions. Fugitive dust and road fugitive dust contributes 60% PM,;, and 35% PM, 5 of the emissions, respectively.
Biomass combustion contributes 33% BC and 51% OC of the emissions, respectively. The solvent use of mechanical processing,
building decoration, electronic equipment manufacturing, and printing and furniture industry contribute 46% of the VOCs of the
emissions. The NH; emissions mainly orginate from the sources of livestock feeding and nitrogen fertilizers, accounting for 70% and
25% of the NH, emissions, respectively. The spatial distribution of the emissions shows that high emissions are mainly distributed in
the most densely populated, agricultural, and industrial more developed areas in Panzhihua and the Sichuan Basin. The urban
agglomerations of the Chengdu Plain, represented by Chengdu, Deyang, and Mianyang, are the areas with emission concentration in
the Sichuan Basin. The emissions inventory in this study has uncertainties. More fundamental studies on activity data should be
conducted and the emission factors of typical emission sources should be further localized to improve the emission inventory and
prevention and control of complex air pollution in the Sichuan Province and provide scientific support.

Key words : emission inventory; anthropogenic sources; Sichuan Province; air pollutant; emission characteristics; spatial allocation
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Table 1  Emission factors for power plants
THU TR PREEHA He N F/ g kg ™!
JRIE BB/ 2 <100 MW, A {REURBE A 10. 5027
R BRI/ Z B 100 ~300 MW, AR AR 8. 8577
PRI BRI/ 2B 100 ~300 MW, A RABBEH AR 5.850%71
NO RIHE BRI/ 20 >300 MW, A IREBRBERA 5.550271
! TRH TEA AR — 1.502%]
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Table 2 Emission factors of industrial and residential combustion
=93 il WTVITIEN HEA F/g-kg ™!
15 YL IR SRR A A JRBEH AR NO, o PM,, PM, . VOCs Fy Foc
JRIE TR 28R 4.00270 2353034 28.08/5.4034)  5.4/1.893) 0. 180%) 0.01/0. 2141 0/0. 04141
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974 — 48001 6. 631 0.29%] 0. 1443 0. 032030 0. 2841 0. 0541
AL Hegs /Pt 1,887 75001 10,830 8.00% 0.0321%°7  0.07/2.440) 2.99/4, 4140)
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Fig. 3 City-specific pollutant emissions from anthropogenic sources in the Sichuan Province



12 4] JEF A

VU NIRRT G W HE R B N A AiE 5353

PM, 1 68% 5] PM, 5 1Y) 84% 5 LIS FEAt
Wl PN, SRil, B, FERH JEILAT R, HAE
TR SR TR R, R SRR
BC B IT, 3 h44 BC HESUE &1 32%
oA Rl 2 B SRR, (5T 59% , ik
FEERAE ] F 20k [ TR, BB, 35N 58
OC HEFBCRF RIRT, A&3 i A=Y BBk e 4 OC
FEHR TR, b R TN B AR Z AR RO
Kk, BN B F 2 OC HERCTRRIR, & 42T
2% ; BER AL OC HEBCE W LI E N F, Hehny
63% . JNHER, 4R BH . FEFH R VOCs HEE 5Kk T,
b4 VOCs HERUE Y 36% , FEok H FH5
AR, TR IR, Bl KM AR R
NH, AR, 544 VOCs HEAUE =11
25% , WAAXHVES Y, J& i T 3 AN )44 A
WOl R SRk, S— AL S 244 R A,
BEF R, AR AR S 2 A &
K, NH, HERCE R . ”
2.4 NOMUEHERR A [ oA &
W& RS B W HE R 3 BA S0 1 km

x 1 km PUREER, DL 4. DUJIAS SR ST AT

%%ﬁﬁﬁ?@Mﬁﬂ%ﬂﬁﬁB%m YN
slet B, 1l |5 % it %ﬂ?@é
fﬁdﬂ”ﬁ@:a$ JE L, %m>@mﬁ
AR | X B A1 R e ﬂﬂﬂi

ﬁﬁ%ﬁﬁ%Eﬁ Phes TR 05 ¥ %%%S%,

LERHS @mﬂFMﬁﬁzmﬁﬁ %L%mmr“
A SR ST G, T EE R AR LA AR 1 Ul T
A #AL, SO, IR NO, B T 44y
AR, B2 SR Tk X LASE, 518
B S R A O I D A R Tk A R T D
DX 2SI RO DI AT 1[4 R 22 [ R A5 E
PEIA KA Ay Ay CO FEEAM A T AR . i1l Fndk
REAE Tl X DA B LB 3T i g i X P, e e el
FHLS A B, L4 CO HEmOh &2 vk
8, DRt S 0 A T RIS T A 30 B P X I, SR
T TE [ A o A RRAE , LB 3T o R A,
FE L RVEE R A6 Tl DX 38R 6 4 A T Sy HRetR o A
fiE5 PM, 11 PM, s FH T HECSTRRIE AR [R] , 2 BAH LY
23 (A ARATREAE , S48 i T I 19X %% 4 Rt 158 P R
AR RGIX , PAKES A Tl X P, AR R 76 52 3 % )
AR | R X T R OR B 3k, L HE R AR Y
PR BB 2 | AT 1 3% ) ik 5 34GE i 4 2
HER TTkAS I, e P, HEBCE 5K 1) A B

FET PM,, JLRE S T AT R AN X 8k BB
BC HEfl oA 30 DA Sl ok 3 0 3% I 4347 R AR
ek W DA A R be . T 2050 B ik
W TR BC EEHEHOR, A R B HE
A ARRAE s OC HE 32 i RTRRBLE T, #23)
TR IR A N A5 o R A T AR DG RO Bk, DR g
A3 A5 N ORI I e BE AR G, 6 N 1T 25 4R 0 U )1 4
ﬁﬁﬁ%¢ [F] S 7 Tt L RN A A6 R T 9 3 R ey
WA KA VOCs HER 530,
B\AmﬁﬁﬂIme%ﬁﬁ%,%¢%ﬁE&
H . ZRPH RPN LA AR R T R R NH,
Hol FEIR T % S S M E NG/, v 25 e
2 EFENFEHREEY ™1, o8 NH, HifE %
A3 AR X, wOLN BT E RO &S, H NH, HEC
MIRFIN R, Weah 2 % s IR HE R MMé%
B SN SRR E i -
2.5 HERUER R | ey
%ﬁéﬁﬂ@iT@MéAﬁﬁﬁﬂ% %%
TR B l%¢i&ﬁ%%4%ﬁmm
51 ﬂﬁ&ﬁ%ﬁﬁ%%MﬂC@ﬁﬁﬁw@
J T T AR, %%Mﬁiﬁm@iﬁ?Mmcﬁ
PSRRI T SR AR R L3R 5.0 P
e 5] 4 T8 A 55— BT B B R, IO 2 26
AT HENC T AL OR 5 R
Hﬂ%%mﬂfﬁmmmﬁﬁﬁﬁ L MEIC i
MR T k. Tl T Al R AR 5
AR, ASWFFE I35 B G ) 4 e %) 28 SR )
X5 YIRS T T A0y, BT R IR AR A TR be
VR A5 YL IR R, ARBFFE Tl Al 2 A PRk
P, P4 B mERARERHE A T
BRI BO i, A U I ARAE. A Ab,
AWFFEHER A 75 MEIC 35 AR, 2% A R Ak
S BRI ST AR, AR X 43 HE R IE R F T R A
B ORTIRBESE) ML F AR S BB AL
(AR SR IVE Bl | FFR T —E A
Ak TAE. b, 2F LRI, ABF5E5 MEIC
THHTE SO, ., CO Al PM,, 5575 e W HEC i A —
25, NG YR HE L ST RO B, AR AR
MEIC Boh—3, TAk# 114 S0, ., CO, PM,,, PM, ;
A VOCs EZHERCIE , BAHTTA BC A1 oC 24k
HCUE, A BB M EEAY NH, HEBCIR. 1 NO, 4k
T TTHRES SR FEAE 22 53, MEIC W Bk Tl &6 1 ]
NE BRI, ARBFRNCAR IR, BACRE, A
BFFE I3 25 R e A A i AR R DU 1 8 A TR



5354

39 &

(a)

SOy/ta™!
0 0.006

O,D:IS 0.031 16 216

PM :|:|'rl-i'l_I ) {d)
0 0.019 0.13 0.49 28 285

N
A

NO,/t-a”!

0.04

022

0,52

(b)

L ee—
17 641

PM; s/ta”!

0

0.014

0.064

CO/ta™!

(c)
N 3 L e—
0 0.13 0.75 261 187 148

BC/t-a”!
0 0.006

0.014 0.029 3576

N
A

OC/ta™ (&) VOCs/ta™ () NHyt-a™ (i)

0 0.006 ) 0.022 0.05 1031 0 0.031 = 012 0.40 18616 0 0.06 0.29 0.75 1 798
E4 MmilEAABRRSTLEDEER B
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Table 5 Comparison of the Sichuan anthropogenic emission inventory with MEIC x 10° /t
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