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Emission inventory of anthropogenic air pollutant sources in Shenyang
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Abstract: In order to comprehensively evaluate the emission status of anthropogenic air pollutants in Shenyang, the activity
data and emission factors were collected, and the emission factor method was used to establish the emission inventory of
anthropogenic air pollutant sources in Shenyang in 2016. The results showed that the total emissions of CO, NO,, SO,, NH;, VOCs,
PM, 5, PM;, BC and OC in Shenyang were 38.64x10* . 10.63x10* | 3.17x10* | 5.28x10* ., 14.03x10* . 5.54x10* , 10.59x10* .
0.57x10* and 1.82x10* t in 2016, respectively. According to the classification of emission sources, CO, NO, and BC were mainly
from the mobile source, and SO, was mainly from the stationary combustion source. NH; was mainly from the agricultural source,
and VOCs was mainly from the industrial process source. PM, 5 and PM,, were mainly from the fugitive dust source, and OC was
mainly from the other emission sources. According to the classification of districts, NO,, SO,, VOCs, PM, 5, PM,, and BC were
mainly distributed in Tiexi District. CO and OC were mainly distributed in Xinmin City, and NH; was mainly distributed in
Liaozhong District.
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Table 2 Anthropogenic emission inventory of Shenyang in 2016 10" t
CcO 14.68 1.20 14.87 7.89 - - - 38.64
NO, 4.94 0.13 5.33 0.23 - - - 10.63
SO, 2.77 0.12 0.12 0.16 - - - 3.17
NH; - 0.01 0.10 - 4.77 0.10 - 0.31 - 5.28
VOCs 0.52 7.00 2.34 1.55 1.18 0.39 0.05 1.00 14.03
PM, 5 0.58 0.77 0.28 1.56 1.13 - - 1.22 5.54
PM;, 0.82 1.10 0.31 5.64 1.19 - - 1.53 10.59
BC 0.14 0.11 0.15 0.15 - - 0.02 0.57
oC 0.14 0.13 0.05 0.64 - - 0.86 1.82
TE: R JoEdE

2 A, 2016 4 FHTT A R CO. NO,.
SO,. NH;., VOCs. PM, 5. PM;,. BC #l OC [ HE ik
SR 38.64%10%,10.63%10%,3.17%10%, 5.28x10°,
14.03x10%, 5.54x10*, 10.59x10%, 0.57x10* Fl 1.82x
10* t,
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Pollutant emissions in each district and county of Shenyang in 2016
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(1)2016 4L BHTT AHTE CO. NO,. SO,. NH;,
VOCs. PM, 5. PM,,. BC £l OC fHERL S &5 50
38.64x10%, 10.63x10*, 3.17x10%, 5.28x10%, 14.03x
104, 5.54x10*, 10.59x10*, 0.57x10* F1 1.82x10%t,

(2)CO. NO, fl BC E% 3k A% shii, & ks
g 38.49%. 50.11% F1 26.45%; SO, 1 /5 FL K
()35 G U5 R Ak A R ORE T8 R B, Sl 87.27%;
NH; H b b dwe K9 75 G4 U8 R R IR, SR 90.27%;
VOCs H 5 Fe e KB 15 Qe i T2 R, R
49.86%; PM, s Fl1 PM, o H1 5 i KIS GLili i
T, 43518 28.11% H1 53.25%; OC i i KA T5
Yl A AR HEROR, & ik E] 47.06%

(3) 875 X /& NO,. SO,. VOCs, PM, 5. PM,
A1 BC 1 EZHER X B, 4351 7 4 i HE AR
19.41%.21.71%.43.11%.18.44% .16.10% F124.02%
BT IE CO. OC ) FZHE X B, 4051 4 HE
SRR 13.55% . 14.80% ., 1L H1IX & NH; A 35
Hes X B, i HEBUS Y 21.11%,

(4)2016 4FP FH A5 Y iR HE R B0 A
FEPE R [ B NI L AR | AS b b SO
HEBCH AN TE 5 o 0] 2 18] 1% ST K A AL
P AR IBOHL A, TF A Ak Ak 55 2 BORD HE i P57 B
5%, HE—2 e ML B T KA 5 YR HE RS B

(TE#E 125 ])



552 W AR G DOR I e B s A AR TS5 Qb E i 125

AR EA T 7 WS AR A 3, st A 35 o5 Jm A K AR
iR TG g . A, T X X R AR
RS RS M AL, S D L e O T G R
i DL e P )

4 gip

(DAFFEIX AR H A i 4 e BRI .

(2) W58 X4 H + 3 b He (9 BFZ AT
R K, RFRIG R ™ 8, Az A8 XU TR {E R = o

(3)WF5E X4 H -3 As, Cd., Cu, Zn, Cr fll
Ni [R5, EERIE R HARTE . He MRIE R
AT+ H SRR, Horh ARy 32k 5

& E X H

(1] XU zpdk, B0, Pirg, 55, IRELBOL S0 T 10 X L5540

B H IR A (R HA: IR E A RBU, 2019.

(2] E=E, ki, Bk, 55 T2 o g 4l 4 e X+ 4 7 4
J& 43 AT RRAE KR I 4 BT (0], & 5 & I Tl 2021, 47(22):
99 — 108.

(3] E8E, B%. ahidse Ba - S5t ok (M. Jbat: ik
v KR AL, 2009: 34 — 36.

(4] T3, Bifm, ok =5, 55, oA i B ek X 11 4w s R 1k
28 [ AR S R PR AT (0] R8RS, 2021, 42(3): 1114 -
1122.

(5] #7ie, 22/, B4, 5. V87 i30T + 18R 42 g o0 A R AT K
HIRBER: (1], 2524403, 2016, 35(6): 1531 — 1538.

(6] Fhagfh, BEML, XImIZR, 5. VU 40 4 X0 L3 hxd Jel e M
e 4w A S (1], A, 2023, 42(1): 192 - 202.

(7] 5RVTAR, T, AR, 4. NRIGET X T /NE 4R 2
AN X LEFSE (7). PEALHIEE, 2020, 53(3): 284 — 294.

(81 ML, BESC#h, by, 55, BRVG 6 B &0 X 8 M4k I + e i
SJE A BRI [J]. LB, 2021, 48(3): 749 — 763.

(9] A-BLgll, 55, RIER, 5. HoA R IIRE LIEFE SRS
B8 SRS o0 AT (D). +-HE A, 2016, 47(3): 738 — 745.

(HEZ 117
£ % 3

(1] PIAEVE. SRR T 205 Ye W HE IO B0 BOAH 2 PEAFF 5T [D]. At
I WK 2%, 2015.

(2] ke, SR, X8, 45, LL7H 2 AR b CRRBER BRI LA P
VA SRS A SR (], SREERLAAFSE, 2018, 31(4): 642 — 647.

(31 XAk, Az, Xwfs, 55, T DT 30 X B 2l HE O BRg ~r
5t 1], SRR 5HR, 2018, 41(5): 172 - 176.

(4] PhEER, 2240, & TR, 3 Bl pLah R 25 25 ) 40 A R
AELT]. EMEERNE, 2017, 37(1): 49 = 59.

[5] WANG S X, HAO J M. Air quality management in China: Issues,
challenges, and options[J]. Journal of Environmental Sciences,
2012, 24(1):2 - 13.

(6] 2= DU, XM, JUAITE, 45, KBRIE XML 3 4 2 S HE O B 2
FEEATHT L], SRRl 53R, 2016, 39C11): 167 - 173.

(7] ZRFUH . W IR VT (e 43 90 25845 2 U5 HE SO0 o B 4 % 5 1 4F
¥ (DI IRIE: B /RIE Tl R 2,2018.

(8] BB, E 4k, 55 TLPHAZ PM2.5 kit s 7 A8 (s
TEB RIS (1] IR LRI B2, 2021, 47(3): 129 — 132.

(9] R4, BT, B2, 4. KENRIKIE PM, s Fl VOCs HERCH
)], PEREEREE, 2018, 38(8): 2882 — 2889.

[10] LU, S8, B AR, 45, BRI L AR (PM,5) HEHk
W7 vk DA gl g f) (0], IRBE R, 2018, 39(5): 1971 -
1977.

(11] ABE I, TAME, Fibvb, & XIE /0 PR R e IR 7 2
SEMEAR LS R M. db st Bl it 2013: 1 - 28.

[12] £y, skl 5558, &5 Bk T AT P HERCH 58 4

PERAAT 2 400 [J]. PREERI2E24 47, 2017, 37(1): 23 - 33.

(13] Fahinbk, o6 B, KA, 25, BRYT = IR S HEORIE B 5 it
25 Gy WO A R g Sy (7). P SRR 2, 2015, 35(12): 3521 —
3534,

(147 5 8. & L HX L 7 r 3 4B T 0 DR A0 S il 4 50 {E
B8 (D], P BH: ARk ks, 2008.

(15] T, DHIEZE, Bl A, 45, 1 s P O v i ik
A5 Y 1 BUE R D], = EARA, 2008, 27(6): 1401 —
1409.

[16] =R, LY, KH T, 5. 0 T8 N NE KI5 S HE0E 5
FFFHERESE [I]. SRETRl 222441, 2018, 38(4): 1345 — 1357.

(17] 5, a2k, FEmg, 55 W= vOCs HEk:
TESFATLT]. LN B - B8R 5058, 2011, 21(S1): 364 — 366.

(18] Z&FF, 3kar T, EH5, 45 LT HLEh 4 K15 Y HER TS 2
FIWFSE (1], FRES WA H 5 4R, 2018, 30(6): 30 - 33.

(19] T, 25—, YL, 5. Pk BT A IRIE & VA ML HECHE
WEFE (3. Rl Rl7, 2019, 45(2): 80 — 87.

[20] #hBH T A REBUF AT . ST A REUFIA T X FEN R L
PR 2018 45 BoBE s 31 AR J5 2R R BB AR 7 32 10
WA (PRBIN & (201896 5) [EB/OL]. (2018-7-17)[2022-6-6].
http://www.shenyang.gov.cn/zwgk/zewj/ztwj/szfbgtwj1/202112/t
20211201 _1700298.html.

(211 ¥ BHTT A RBUGIMAIT . BT A RBUR I3 28T 56 F FH k]
E R 15 ORISR DX A (TR & (201898 “5) [EB/OL].
(2018-7-18)[2022-6-6]. http://www.shenyang.gov.cn/zwgk/zcwj/
zfwj/szfbgtwj1/202112/t20211201 1700699.html.

(22] FETHE, BRR &, P4 AE, 5. 2B Y Rk be ot v [ 75 b b (X
CO WREE RS2 ST [T]. BB AR 517, 2016, 31(2): 297 —
306.


https://doi.org/10.13198/j.issn.1001-6929.2018.01.05
https://doi.org/10.19672/j.cnki.1003-6504.2018.05.028
https://doi.org/10.3969/j.issn.1000-6923.2017.01.006
https://doi.org/10.1016/S1001-0742(11)60724-9
https://doi.org/10.3969/j.issn.1000-6923.2018.08.011
https://doi.org/10.3969/j.issn.1000-6923.2015.12.001
https://doi.org/10.13671/j.hjkxxb.2018.0060
https://doi.org/10.3969/j.issn.1006-2009.2018.06.007
http://www.shenyang.gov.cn/zwgk/zcwj/zfwj/szfbgtwj1/202112/t20211201_1700298.html
http://www.shenyang.gov.cn/zwgk/zcwj/zfwj/szfbgtwj1/202112/t20211201_1700298.html
http://www.shenyang.gov.cn/zwgk/zcwj/zfwj/szfbgtwj1/202112/t20211201_1700699.html
http://www.shenyang.gov.cn/zwgk/zcwj/zfwj/szfbgtwj1/202112/t20211201_1700699.html

