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Study on air pollution emission inventories from civilian coal combustion in Changchun, Northeast China LIU Yang!?,
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Northeast Institute of Geography and Agroecology, Chinese Academy of Sciences. Changchun Jilin 130102;
2.University of Chinese Academy of Sciences, Beijing 100049; 3. Jilin Provincial Academy of Environmental
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Abstract; Civilian coal combustion is one of the important sources of atmospheric pollutants. As it is hard to get
the activity data,few studies have investigated the atmospheric pollutant emissions from civilian coal combustion. In
this study the CO, S0, ,NO, ,PM, ;s ,PM,;, and VOCs emissions in 6 districts of Changchun, Northeast China for the
year of 2016 were calculated, and the spatial-temporal distributions of these atmospheric pollutant emissions were
analyzed. The results showed that there were 287 coal-burning shantytowns in urban areas of Changchun,with 2 total
area of 26.64 km®. The average amount of coal burned in shantytowns was about 2.1 t per household,and the ratio of
coal burned by households was between 0.6-0.8. In 2016, the emission of CO,S80;,NO, ,PM,;,PM,; and VOCs in
Changchun was 12 462,329,142,961,1 201,336 t,respectively. CO was the main air pollution in Changchun, which
accounted for 80.7% of the total emissions. The civilian coal emissions of different districts followed the order of
Lyuyuan District>Kuancheng District>>Chaoyang district>>Shuangyang District>>Erdao District™ Nanguan District.
The diurnal variation peak of air pollutant emission was 6:00-7:00,12; 00 and 19:00. The difference of emissions
between the weekend and workday was not obvious, the pollutant emission was little larger in weekend than in
workday, The monthly changes of pollutant emissions were similar to the monthly changes of air temperatures,
with the pollutant emission values from high to low was January > December > February > November >> March >
October>> April.

Keywords: emission inventories; civilian coal; atmospheric pollutant; temporal-spatial distribute; Changchun
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Table 1 The civilian coal combustion in different districts
of Changchun

A SRR P X / &b T B/ km?
REX 74 5.73
FEX 51 6.6C
X 43 5.15
MXK 38 3.06
KX 50 3.35
BB X 29 2.55

it 287 26.64

1.3.1 HBETF

FREHABAFHERE T(RAKASB S

Y HEBOE B b SRR GRAT))) BE % 2. H

F CO.S0; .NO. .PM s H A FHE T ZETE

MTEERWRRB. RES KN B K, PM,.
o 1213 -



WETHERHE £4% F108 20195104

VOCs Hei B F 22 %5 1 5 30K - A R AR RH A g B
MHERE T, RS RN C K. 5T S E TR
2, FHRKETHEER R 2HE, B TREmE
R, H R RBE & LR T 60267 1R
R R RAR M AP R T RELR S HES
(S, HEE 0.5%.

£2 KERAYERENSRMEBET

Table 2 Emission factors for civilian coal combustion

in Changchun kg/t

PE| SO, NO.. CO VOCs PM;, PM:;

He @+ 3.7 1.60  140.1 4 13.5 10.8
BES% B B B C C B

1.3.2 &K

HTEKFARAEMAXER. R XHE
FHET.HoBXFEEPAR., Bdf A XKER
SREFEREGTESINEER IR . FTERE
TIRAEFRIETATLHE. & RABESESKF
HER AHREBENHTE 3 RALERBEERN
PRBREIUR BB IE PSR, SHETRE
W FEKETMPXEREAKE S KERESE
H RSB L ML R ERL, KED
BEMHPFRPYBREENR 2 /P EPBRELL
£ 0.6~0.8,

2 ZR5iie

2.1 kABRERARBRBEHEREE
WRIEABTE TS B/ 7 7k 3, FIAHER A 7 81t
BEE 2016 FKEFHRERABERE CO.SO,.
NO, .PM,; .PM,,. VOCs HE L B 4> 9~ 12 462,
329,142.961.1 201,356 t(JL % 3)., CO &k &HEH
XEASERENEEFEY, S RABERES
HEBCR I 80.7 %4, UKL PMy, PM, s HEMUR & te 43
WK 7.8%.6.2%,VOCs i B A 2.3%,S0,,
NO.HiWE EH AR 2.1%4.0.9%, BKFHX
B8 FH R R e 01 5 e i HE 0 20 5 B oM Rt 4 i AT
P, BE AR 2015 “FRZB R ABUER R PM,;
HEBCE R 5 790,15 (2, PG % 2015 45 46 4 B EUBE
Mpeit PML HERE R 3 979 %) 5EE T 2016 K
% PM,; PM, B E, T ERE R AL RA
HENRRFAEERESR, 2010 F 58 RFHBKX

HBUETHFER R 95X 10 « I RMEBHENHER
2478 64.36 X 10* 2, 1M & A Ml DX B #E & A
HB8.9X10't, S FEHAXRABBEREDN
PM,s ECE (785 - # Lt , K F PM.s HERR & F X
BE.TERA T, Xz R B0, L3 M
EEEEHWFHFEAN 12.16 km? , N T AR
1 26.64 km? ,{H4k FUEA BH X B4 T FRR AR & K 0.31
kg/(m® » ), HEBSHBRERAN I3 /P BT
ABEE 2.1 o/, it PMos HEB Z B HF A
ANERARHEFEERILHXRABEKRS
BRI HERCE R A M, M T 3 MOr kit
BER HRIWIL, k1 HTEN&SE R HE
BROATEREESH LI 2 E2L, KRR
ERTHE I FUAENEERRS FEREILNSR
AR BALEBEK AL R AR &1L
BIRTERMEWR:; FE 2 I EERETE 1AM
THR.ERBEITEINIELA EFFETER
i F iy A % 88 R b s X BR A R SURBUR
BB BRI M E S P P RS SRR
FPhikayER, @R 3 HAETESER, AU
EHAEL AT RBOR R WX HERE RN
CRERKEW . AMAMENSEIEEHTR
F RO R 52 5 35 e W HE BT SR R A AT R R I
P RARESSAKEHEFETTREM T KRS
e Hem .
2.2 RAFLEHMATESAH
RIFHEHEITEAR, AE X FEREERYH
HEBRFERRREEREN . BREBFRYNE
oM AME - BN, R 4T, SR
Y HE B B 2 18] 43 A AR BV IR A S i X > 5 38K
X>EFAR>MHR> _HER>EXAX. ZTRAK
HRBEEHETENRE AGEX  ZX &5 LY
BB SFAMPELADHEREEN 14 ER. &E
Ko FREFREXEL LTS AKERK, EK
ERANMAXEFH HPRERS 2T EME
RKE#E 20 AR EREAFRNWMAX 26 EET
PP R RN ERRE, S X &5 R Y HE
BENRTHERX . KX EDHRENTRER

F3 KERABRERESLHHANE

Table 3 The pollutants emission data for civilian coal combustion in Changchun

T % o NO, PMas PMie VOCs
K1 26 452 302 2039 2 549 755
k2 19 772 226 1524 1305 565
FE: 3 12 462 142 961 1201 356
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Table 4 The basic data for civilian coal combustion in different districts of Changchun
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