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Abstract To clarify the characteristics of air pollution sources in the Jincheng Basin, an emission

inventory of anthropogenic sources in the Jincheng basin in 2020 was constructed using a
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combination of emission factors and material balance, the 1 km x 1 km spatial grid assignment was
obtained using ArcGIS, and Monte Carlo simulations were used to quantify the uncertainty of
pollutant emission. The results showed that the annual emissions of pollutants were as followings:
SO, 43736.24 t, NO, 54522.10 t, CO 494967.0 t, VOCs 35912.37 t, PM,, 46275.92 t, and PM, 5
24314.39 t. Fuel combustion activities such as power plants and industrial boilers contributed 79.80%
of the SO,; fossil fuel combustion and mobile sources contributed 46.7% and 29.7% of the NO,
respectively; CO mostly came from the industrial process sources such as steel metallurgy and
casting manufacturing, and VOCs mainly came from mobile sources, which account for 53.76% and
31.30% of the total CO and VOCs emissions respectively; the industrial process sources contributed
32.5% of PM;, and 35.3% of PM, s, additionally the dust sources contributed 37.5% of PM,, and
20.0% of PM, 5. The weak pollution dispersion capacity in the basin and the dense pollution sources
at low altitudes lead to significant differences in the spatial distribution characteristics of air
pollutants in Jincheng, with high pollutant emissions at low altitudes between 285—750 m and low
emissions at middle and high altitudes between 750—2200 m at the edge of the basin, with pollutants
mainly concentrated in Chengqu, northern Zezhou, western Yangcheng, and central and southern
Gaoping. The Monte Carlo simulation showed that the uncertainty in emissions for each pollutant
was in the ranges of —27.31% to 26.77% at the 95% confidence interval, with the lowest uncertainty
of —15.59% to 15.52% for CO and the highest uncertainty of —27.31% to 26.77% for VOCs.

Keywords  basin city, anthropogenic emissions, emission inventory, air pollution

characteristic, uncertainty analysis.
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Fig.1 Location of the study area
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Table 1 Classification of pollution sources
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B & ALNBs(Advanced LNBs); (3)300 MW DL FHLAIANEL & LNBs. 3R 2—4 535 A BRI HL T PC S
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R 2R NO, HERUN T (kg t™)

Table 2 NO, emission factors of pulverized coal boilers in coal-fired power plants(kg-t™)

TCHRIRE T W AE
HLAL A LS TVZEN Anthracite/Lean coal Bitumen/Lignite
Unit capacity Combustion mode 4/LNBs FLNBs 4/LNBs FLNBs

TZMhbe N/A*® 7.84 N/A 7.14
<100 MW S N/A 10.76 N/A 6.82
WHLIEIRR N/A 12.78 N/A 8.64
TZMhbe 6.46 6.54 3.90 5.95
>100 MW S 8.26 8.97 5.17 5.69
WL KR 9.16 10.65 3.89 72

a: “N/AFIRAE .
a: “N/A” indicates not applicable.

£33 JkH) S0, NO, . CO, VOCs, PM,, Fll PM, s FHER R T (kg-t ")
Table 3 Emission factors of SO,, NO,, CO, VOCs, PM,, and PM, s in thermal power plants (kg-t™")

;ﬁ:ﬁiﬁi Combufiso}}k;jfeﬁnology SO, NO. co VOCs PMio PMas Dﬁi;('i}ie
SR 188* 2 0.04 46 12
it ERE 18s* 8 0.04 13.88 5.25 [39 —42]
TR AL R A 128 2.64 2 0.04 28.08 5.4
S 0.96 1.3 0.02 0.2 0.2
A 1.35 13 0.05 0.14 0.14  [30, 39 — 40, 43]
KRR 4.1 1.3 0.045 0.03 0.03
SRR 20 5.84 0.6 0.13 0.85 0.62 [30, 39 — 40,
53 3 9.62 0.6 0.04 0.5 0.5 42 -43]

a: STRARMEL S B it (T 3CIRD 5 b: SARBEHHER I T2 fig m™.
a: S represents the fuel sulfur content (same below); b: Gas fuel emission factors in g-m™.
x4 HA AR IR T (BRI bR TS, HoR AR 752 0 kg t!)
Table 4 Emission factors from other fossil fuel combustion sources (except for special labeling,
the unit of other emission factors is kg-t™)

Hic IR JREL Y GRS
Emission Source Fuel Type S0, NOx co VOCs PMio PM; 5 Data Source
s 20S(1-Sr)* 4 15 0.18 5.4 1.89
fEK 20S(1- Sr)* 9 6.6 0.04 0.29 0.14
, Jiih 5.09 0.86 8.04 1.6 0.06
Tl ke ) [33, 43 — 45]
Seih 3.78 9.62 0.6 7.65 0.5 0.5
SRERH 3.78 5.84 0.6 0.04 1.03 0.67
RIRAE 0.15 1.76 1.3 0.18 0.24 0.17
s 3.7 1.88 75 0.6 8.82 6.86
. AL 0.15 0.88 0.36 0.36 0.22 0.15
R pE [30, 43, 46]
RIRAE 0.15 1.46 1.3 0.13 0.24 0.17
JRAe 0.69 13 0.00044 0.2 0.2

a: SERIN AT PR i b SARMBHTERL R T 468 : g m™,

a: Sr denotes the sulfur content in ash; b: Gaseous fuel emission factor in g-m.

132 T

MR FZIE T 45 A T 2B HE0E, 15 3P HECE R A X (DA FR401E B0k S kT 38
BRge it E s LA ST J 2020 A8 i R ASTs S HEGE St s IR B, A A | AR PR EOR | R
PR R G AR R R AR AT T o HE R B R L3R S
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Table 5 Industrial process source emission factors

Source
PRah 32 0.6 11 0.25 5.81 2.52
=7 0.2 0.2 42 8.43 5.25
PRI L 0.003 0.1 22 14.68 10.5 kgt!  [43,47 - 50]
P 0.1 0.2 9 0.1 8.12 6.02
it 1.732 0.548 41 9 7.1
e a5 19055 AN L 2T (474851
FEIK 0.91 1.23 1.8 1.25 8.79 5.22 kgt! [30, 44]
BT 15.3 12 0.39 44.1 18.9
eE 18.5 18 0.39 35 14 kgt!  [43,50 - 53]
K HERHEHIL 21.84 7.28
IRV 8 2 kgt
N [30, 51]
JEREHL 22 0.2 kgt
YaV3 1 1.6 115 0.39 12 1.4 kgt [30, 54]
W5 0.53 0.13 150 0.132 0.71 0.27 kgt
R 4.4 8.27 7.92 kgt (43, ‘g]* 48,
By BELT Y 3.15 3.12 245 kgt!
A 1 43 472 kgt [43, 51, 55]
et 0.24 0.18 kgt
[43]
RE 0.01 12 0.9 kgt
%gﬁ? 6.75° l'fg/%gf / kg/A 7 [43, 56 — 57
BRI 15 kgt [57]
ek 0.285 kg/ > [51]
e OIS o 5 ket! (43,51, 58)
PN 0.182 kg'm [43]
AT 0.9 0.3 10 1.82 0.12 0.1 kgt [43, 50, 56]
TR 15 kgt [43]
i 0.18 1.6 1.44 kgt [44]
W 27.2 kgt [51]
IRPERE 0.5 kgt [58]
RV 4102/ 3?2/ 620/ kgt'  [59-60]
%4 3.1 kgt [57]
4t 2.6 kgt [61]
H 3.7/9.165" kgt [43, 57]

a: ZURER/ AR AR AR b: BRER; o SIR/IR SRR Z W BRI/ ISR 624 25 s d: R IR/ R DTG /o0 2 BE R A% /I B
REIGNIENE T IR IGEWNGIAM; o R ZIEIEAN Jyg-t; 2 RGN T3R8 N T/ R I8 1 oA T/ 28 ey A n /Al
g WY /21305 / 0 AR 5 he: B FAE A E £ IR .

a: Secondary Aluminum/Secondary Copper/Secondary Lead/Zinc Oxide; b: Sulphuric acid; c: Ethylene/Styrene/Phthalic anhydride/
Primary chemicals; d: PVC/Polypropylene/HDPE//LDPE/Acrylonitrile butadiene styrene resin/Others; e: The unit of polyvinyl chloride is g-t-
1; f: PVC processing/Polyester processing/Polystyrene foam processing/Polyurethane foam processing/Others; g: Beer/wine/liquor/alcohol; h:
Edible vegetable oil/Non-edible vegetable oil.
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BT AR BEE R AASIE 8T, R TR 1] COPERT H T A M B4 1.
Ej,k = ZiZhPi’h'k XEFi,j,h,k XVKT, X 10_6 (3)

Kb, PN AR A &, 55 BFEVHERCA 15 VKT R A240AE A7 38 AR, ko405 DN A2 A Ry i
YA W HETC O B s kBB,

T VP S ) A T8 RS B AL HE RO HLARCN T AR HLAK. V5 G W HE R Al 3R A (D) R (1)
TR AR = B HE L 1, SO, HEE A R A 2K (2) . HETC I 2 2% 3Kk L4529 Hua 5801,
Zhang 251 [ fiff 5% .

1.3.4 ¥R R

T R R B 2R BT A Bt A 4R, J& VOCs 1) E B HERCR, 36 sl K A8 B 7 i 48
a1, Tl IR RV A ok T | By ST R, 20k A T A L AR IR R A
BB TANHE TS A s AE Tl w70 4 R R S B A T A 58, HER - By an 3k 6 .

F 6 AR 25 B HE R R T

Table 6 Main pollutant emission factors of solvent source

HECE bk voc iy BRI
Emission source Category s Unit Data source
ETI A 100/216/243/620/683/750° kgt [57]
FH 0.4/218 4
: L) 0.2 kg
TArERZE o [43]
MBS 0.3/1.8/2.43/20/21.2° kg 4!
HoAth k)= 0.455/0.4/0.4/0.235°
AFRE 120/120/590¢ kgt [45,51]
Pt 276/568/576° kgt [43]
#E 0.06 kg X! [64]
ENPNELT 0.5 g'm™ [51]
BEESH 44 g N [45]
Tk 1000 kgt [43]
prdas 35 N [57]

az ZE PR EIDR/IBE A R B R/ RS EV /22 o B DA ERV AR b: AR B BB R Hs o0 AT 4/ BEFE 4 2R AR 0 s d: el (v
PR A (kg A ) ALK (kg4 A e AR PO3sE /A MR K PRV R S TRV BL AR £ T RO R BRI

a: Flexographic printing/offset printing/letterpress printing/gravure printing/screen printing/other printing; b: Wooden furniture/metal
furniture; ¢: Bicycle/motorcycle/car/automotive /truck; d: Coils (t/line)/equipment manufacturing (kg/piece)/machine tools (kg/piece)/other;
e: Building interior/exterior water-based coating/exterior solvent-based coating; f: Paraquat/kitazine/dichlorvos.
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YRR TREIRER, 22 E LW, RIET 1z . i a2 K B ICHAES. 12 i A s 17
Rl B A i T B3R

i E B S 2 B AREE 3 MLsh 28 3 S5 0K s R 2R A s2 e, aZ R T 6 M IX B
T AT T S . £ B IE I AR R A B 4 D ED, PM AT PM, s HERCE R A (4) 1153

3’25)><1o-6 4)

X, BFg, MHERH F, 7155 23 2% SO Ly Wi BB, kmy Np P ERR, #i-a’; n, WA
RREL, LS R 2020 4F BLEE K HER T 0.25 mmed ™ A REERIR.

it T4z 2 (R R PR A 43 R A 3 (5, 6) 334, it T AL JE 0TS S KT s T
TG 5 4% X B I 30 1T R it T 47 24 A s S 3803 AR B AS Tt X0 4 24 A s Sl 185 i R A 7
PEHL.

WRizEFRiXLRXNRX(] -
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Wci:EFCiXACXT (5)
EF¢; =2.69x 107 x(1-n) (6)
i, EFq; MHARBLIN 5 Ac Rt T X IR AR, m’s 720 T4t T A 03 2%, — Rttt TR 2R (30) 1535 N
B EBRBCR, %.
R T oAb 22, Xof 394 2R 1) 77 36 2 244 T A5 R 49 95 0 ol Oy i ), Uy A A
S A HECR R AR, TRILAS(7—10).

Ws,' = EFS[ XAC (7)

EFg; = ki X Iy X fXLXVXCx(1-1)x 107 ()
u3

=0. — 9

€ =0.504x o (9

PE = 1.099 P (10)

[0.5949 + (0.1189x T,)]
K, BFs M HER R 15 A 2R R AR, m?s oA s Gt it 25 B3R, bl 40 555 b 1 58 4 JC ke, 6 138 i B
0; kARLEE R AL ( PM o B 0.30, PM, s B 0.05); 1, oAy 1= S8 XU 5 55 oy b oD LR X -, BU(E 0.55 LW T
S v B DR -, BRI TG B S B 55 0 AR SR R L, LR 1.0; VOB B 2 15 X 1, e AR EE e AR S S
AR 3], 123G ik Li 557 () )7 E - AT s C U A ¥, 1 Thorn Thwaite 7K -28 & 540 PE. H Ik
TR w, AEREK & p AR T L R P, BUE 0.0199. SEGRIBGE R by v B S5 500 ™)
(http://data.cma.cn/) . - HbF HIZEH & L)L K B35 0 B
WG4 AR TS T HERR | REmH) 13 fn S e DL e XU Ve 3 B 45 4 16 sk B v i
B 7 B TATAR | 2 B AR A RE R 1R, DLk T A AL 3 8 A AR 45 A T s A B AR (1D I T,
WY=ZZIEF},XGWX10‘3+EFW><AY><10‘3 (1

Ao, ERCHHERCR 7, 7587515 525 SCHREY, m ok b e P RERE ELE KB Gy ol 38 i e B 3 R 1 kel e
I, t; EFy AREME 2 21 XUtV F 0% J0RE 0 HE R 2L, kgm % Ay A B R T AL, m2
1.3.6  EW AL TR

A AR e R R AL 4 5 R AS IR N = NS AR B, A RE AP B GE H T O 8 R 1 3G, AR
B X, e AR AT 2 SO TR = i AR R AR b R AR e R SR A 3 T IS e
Hefil . K05 shA ok H ARSI R . Al IR DL R At IX /R E 1) 5 R A . HEJ PR 7345k SCRRE,
%27 iR,

R AEYITABE I S YA T kgt )

Table 7 Emission factors of main pollutants from biomass combustion sources

HE IR SRR

Emission Source Fuel Type 8O, NO, co VOCs PMip PMy s
YR AW S R R AR 070 279 6.22 1.13 1.12 1.13
INZERERE 236 051 172 9.37 8.86 8.24
Vadiilast /)oY GREN FRFEFE 133 0.83 57 7.34 7.39 6.87
Pk 04 097 29 3.13 3.48 3.24
‘ INEFEFE 074 289 60 7.49 7.73 7.13

IO e
FRFEFE 045 343 53 10.2 11.95 11.3

1.3.7 ffffis i

A7 32 B IR AR /S I AE G L 3 i B 1) e o v g 5 82 1 A VOCs HERR (0 HER IR . 56 Tk i
JE /4 T A | R A /4 T 3 i RS 3 S A B e S S KRB, R AR (DI
VOCs HERCE . 1 2l /K V-5 o S s R BRI 0T 75 55 J, HECER 708 ISR R S5 (R RIFSE



i

41 %

3

4024 78 (4

1.3.8  JR 34 b RIS A A HE AU
1O 7 0 Ak B 5 3 T [ AR SR | 5 S BE R AL | PR A Ak B LA R AR R e R R, T
DM HERCER R A A (D BEATAE S, 16 Sk PR a5 (5 B RSF Y AL PR | 5K AL | R 57 Y)
AL BRBEAR . B IR AR R0, ok A A A BRI Ty PR e iRy . He A HE RO A 1 A R A DL, A 5
I3 3R FHHEIC IR 512, 35 Bl K P s RS e o R i 1 1P 5 1 A, A A ATl A S B 5 [T A
S B WIS SRS 5 SR TR 2R, TRILK 8.
R 8 MR A THEOE R | AR B2 E 0] 250 (5

Table 8 Experience value of flue gas emission rate and total operating time of catering enterprises of different sizes

Al A REVE R A PRI IR /NI R AR
Enterprise scale Large catering enterprises Medium-sized catering enterprises Small catering enterprises
HCHEIK
R/ (mP ) 2500 2000 1500
AEREEINE/M 2000 1800 1600

1.4 =zs[a) 4 g
WER B9 23 (0] 0 e 6 T 2 57 3 o0 R HE O PR 2 G F 8 L PR ) vl A5, i ArcGIS 3144,
K A8 15 (0] R AE S B AT I (6 20 B, B R 2031 1 kmx 1 km 59 A% Soc b, LS Y5 YL 423 [a] 43
AR Y 25 S0E . B HERCIR RO TR 4N 25 18] 20 i R AE S 800 36 9 Fis.
9 HEOEZS 8] B g o

Table 9 Distribution of emission source space

HEHCIR 3 e Y EIIAWLIE 3
Emission source Distribution principle Spatial agent parameters
AR S MR SRR/ ZERE . NIEE
TR SR S
iR THT I/ TR LU | TERE K
I SRR/ THT R LHE . NEE, GDP, Ll
7N SR TR DR LR EEE, LR
AR AR SE IR SRR S RIS R AR
fiff sk SRR TR LI IERRKE
JEFEI AL B SR S
HoAbHER IR SR/ TR S NITEE

2 25 545718 (Results and discussion)

2.1 V5 YL HERCE

W TT 2020 4F 75 LW 4R AR TS5 2R W3R 10. SO, NO,.. CO. VOCs. PM,, Fll PM, s HE & =
I35 h 43736.24. 54522.10, 494967.08. 35912.37, 46275.92, 24314.39 1.
2.2 V5 LI HERR DTk

A AHEBOIERT S HECE R TTRR AN B 2 B, [ E R BRI I SO, HEAY BTG YRR, 5 AT
SO, HERL & 1Y 79.8%. M . KARR G AR MIHAE EZ 5 A i) & MR R R T AT 6. 2020
AR, IR DL Tk & H iR B 262 2T BB, L BR O B TR T R R TR SO, HE Y
24.7%, X RBRGE, A8 B OR AR R s 1 A v R 09 ) B DL RGBT (B ZE R AT SR A AER
PSR B AT Sy, 3K I T I [T S R BRI X SO, HE I iy DT BRFR 1Y B 22 K 3R . A, T2 BEAE S SO, 1Y
55 T THRORYR, HLHER 32 Bk B BEkIR 4 KT AR 7 AR A Tl i s A

55 SO, KPR, 3k NO, ByHE L =22k F e BRFEIR A TTHR, & LIk 46.7%, Bk . A il S5
B RABE 2377 A K 1 NO,. sl NO, 19 BTk Z (K T [ #R B, 7 NO, EHEi & 1Y 29.7%.
B S SR Rk B E A S AT L R AL O AR/ INEIRI & 2, IR B RS B TR ST EOR A
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HiPrHLAIZ AR ML, 2020 4F R S IRHL3h 4844 B 50.2 T8, b 2019 AR5 K 7.5% ), B 3h 450G 1) 20w 1
TR R A5 YR H R 3 i 15 2R 2 — il o s ) 4R O i | o) % B ) 5 9 o DA
e B BRI A SR AR AT (A D HE

10 BRI R HE RS #L ()

Table 10  Air pollutant emission inventory of Jincheng

HERCIR Emission source SO, NO, Cco VOCs PM;, PM, s
ARk [ bR 34892.31 25436.25 188526.66 8875.14 10519.79 7726.07
T AR 8041.03 12325.22 266108.56 9357.71 15034.83 8586.42
2T 657.28 16194.97 34276.66 11240.55 1596.49 1502.38
peasiilkouaEhl 3426.34
E77EN] 17340.44 4858.79
A W) BRSPS IR 145.62 565.66 6055.20 1837.02 1666.27 1546.24
ftfFz i 943.25
JE S AL B 83.55
HoAth 5 148.81 118.10 94.48
js8an 43736.24 54522.10 494967.08 3591237 46275.92 24314.39

B2 A SR SR O
Fig.2 Emission contribution of various sources in Jincheng city

R AT T CO PN TEHER T2k At A SRR e A T2 i i 1 A8, 4390 STk CO B HEL
Y 38.1% A1 53.8%. o, B FBABE R Bk A 7= i T ad 2 1 5T kI8 21 34.1% M1 26.4%. Ak i sh A1
S A R AR I 240, X 6 7 55 A Ab B AT R 2 — SRR, 7E 2020 4F, B AR VR 4 Fi A 1T AR A 2]
175.9 T2 BP0, ZEuRAE 01 2 AR HS A1 i) BE 4 HI R B be , sX PR IA B 803 1 Ak i )y =X 30 i HE s A
T, P A R F A BE X CO HIER Y i Bk . i 25 7KOF (A R, B4 i 18 oMb 7 I 4800 oaod 7 o
HEAE Y —ER A1 CO AR DRI, RE I A RB IR TR 2%, Sy A P58 15 L.

VOCs 1E R 4SURL ) F Oy 1Y B ZERTIAY), & BT KA R fl B xR, 2ok A T4
FEVR . RS AL A BORHR B, 23 51 BTk VOCs B HERCE 1Y 31.3%. 26.1% £ 24.7%. T. 2 i FE I
VOCs FZRIE TR IR . A4k LR A Tl A7k RFHARE . /NBIYRIh 5 2 FZ B AL & VOCs HE
R EZETTERIE. b T TR AR PRI 2 AR — R, BLTR T R B AR R E K, HAT TR
VOC HERCE U K )k J, 30008 R IR A 5 B3k 4 T VOCs HECR 19 9.5%.

R UR R PM, IR R BTBR I, 20 A 35 1k 37.5%. #%1k 3] 2020 4E, 5 52\ B% 5L A2 15 5] 9652 km™),
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T P A 3 A e TR R A WL B B R A AR T, I 4 20X PM B TR = T AR,
T FRIR SR PM 058 K BTk IR, 5 HE 32.5%, 20k A MR . 858 pess TF . K X HE
Tkl . f T3 A 5 A AR A HE T 22 AR, BT PML, 5 A9 BT ERAR AR, AR 20.0%, Tolk il
1 AR AT R BEXT PM, 5 [ BTk AR =, 2051 R 35.3% Fl1 31.8%.
2.3 T HER TR

B3 R T 3T A X B RS Y HE R TR W BRI A BN L BRI R S 4 B SO, M
NO, HECEE B 3 A~ X B, d 417 SO, Al NO, BHEIE ) 88.6% Fll 71.0%, 3 /™ IX LA fb A8k de 1|
R Tl A A B 4, Kl B 25 BE VR S 30 19 SO, A NO, i 4H,, 5 1915 Y vk JiE AR 1 4k
i DX 55 1 KA B AR, A 5y T8 ™ BB T Y i, 8 E N AR B 30 DX, 5 b g v oo A, I
NO, HE B =5 T oAl 5 AN H X, HER 320k AR sh IR, 302 i T3 X A8l 0% A 2 Ja s ki o7, 4%
T ZE Y NO, HEL F 48, M5 80w NO, MBI CO M HER 2ok FsEM L & P R X iy T 254
T, BEN | R I A A ., R RS S R R AR S AR R Y CO. AN, BN L T
BHIA AN B3 )11 ) [ 2 SR e IRt X CO HER A R BTk, 385 CO BHEt R 1Y) 85.6%; VOCs HEji 2242
PRI X . BN L R AR . Hodr, 3 IX A VOCs T8k 3 B IR B HLEh 4 R S HE B RS VOCs
KA T A BRI A AL T SR & S 7k, M A BHIR A VOCs NIk | T A A RHR B . T2
AR B SRS AR, BN RTIO KX VOCs 1Y STHRRIR BN 58, B2k A ah i B . =2
PM, o 198 B TTRR B X, STHR AR5 1 26.6% Fi1 25.5%, P X B 19 PM o HER QL4 AL, UG T2
SRR | 2 PR A& 2 BRI A, WX 2R TR X PM, o DMK 1 3k 62.6%, 3% 2 R SR T 0 32 3 i I 2%
£E, I8 A 3T K, TR RS R AR A4 R Al 58 i A 1t 5 BORY A B KR HE R, IR AR, BHIRL B 1AL K B
R TEXT PM, o B9 DT R 2R s RELIX PM, 5 FT5 SRR PM o AH—28, EEMN A% PM, 5 A 5T
B2 510 26.3% 1 29.9%, HEREAR A T 203 B2 | AL A BRRHER e A7 20 U 45, BH IR B )1 B4 fk A 0%
BHIRBEXT PM, 5 (O TTRRER i, SR IX A9 T 25 R 19 8 PML, s HERLIR, 2B TR 2.
2.4 5 Y Es (B4 AR FRAE

Kl 4R T 6 2 RAIGYWZS ) 0 A G 0. SO, 7EIRIX | &5~ EEM A EBAAL S . B AR ER . 0
IKZREETT A )2 W50 A, A = T RN 8 28 BRI T B — > 0 35 0 S (BT ey, E2 i $OA:
7R it LA A A 7 A R e R A HE G NO, 2 A3 A ZE SR X, PRI ALER . BH ISR R A
1o T 5 Tl 5 4 BB TR I AR A b X, HEBCER AN 58 1 S AN AR F T ) SRR R Y AR, L
BN ZEHERO o3 A AT 53 5, 6 XA e 22 B HE T T I I A ) S0 B A 43 A R REAE 5 CO I HEICS R
BERTA W BT BR bR | T B % B0 5t B IEAE OC, AR A RRAE 5 NO, 25 L, fH CO By 5 TR 43 4 TE Sy B I s
VOCs B HE L 52 M BH 3 . 58 M 75 S v o0 0 VA 4 St A7 1) DU ) e A 4K L 6 08 55 0 A 35 PM o AT
PM, 5 2 B AR 25 [E] 4 A R AIE, 523720 L AR & JE = i il 1 AR RHBRBE I 52 i, 346 b T30 L =5
TR R 190 %8 B it T R v ) b DX A R 43 Tl e DX

IR 2 4% TR 5 e ) B A T A AR 285—750 m RO TEIR L X, T E A bl 2 750—2200 m
{18 P e AR b DX, HECIR R Ry 43 LS A HE S A AE AT AR 7O A N7 A O )1 b HE O b, AT
F I G <500 m) B RGAR . H D155 15 DI RIS 4™ 8, B IX AL | I h &R 5 gk, T
T30 S e T AR b A 1) BT IGERSE T B T6 N R H BOBURE TR M Q3R 29 3000 m) 15 YL s, 15 G0 i e B
Bt 5 VP B N S T B A A A T BILAE R G T 2 N G R TS Y HE O B, 45 SRR SO, NO,,
CO. VOCs, PM,, Fl PM, s [ il 32 B4 o 1 224 M 2t mpr 0 B 5 A1 1% << P8 8 DX L Y] IR -3 56 X" —
RIS, DU, 2% b I AT Y P HE s 8 v 11 DX R34 4 b e AUV Al X, 17 7 25 b 300 2% o5 1
PR IX 75 G HE AR, 5 I A M 9 2 R] o3 A — 3K
2.5 HEHCE BN E Mo B

FEIG BT A R v, E T IR 2% | T SR A RS R T R X2 e A T DR S B
I Tl 11 o 2 85 AT AR A 5 P, TR A Ak sk B A S P R Y R g o) 4 R v M 1 T B
5T R TR 45 11 B9 Monte Carlo #5248, i i Oracle Crystal Ball 24 %5 36k 75 b 2020 4F KA 05
W HE B AN A T AR AT
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B3 AL XS Qe HE

Fig.3 Emission contribution of Jincheng County

RS HE R TR A SR IS0 . A M oA A S 2 E(CV) AT 5%—20% il
N, 75 95% B {5 IX 18] P 138 BEAL I AR K EL 10000 ¥, SO,. NOx, CO, VOCs, PM,, fil PM, 5 6 Flii5 4L 4
HEBCE A EETE B R —14.76%—17.14%., —17.65%—18.56%. —15.59%—15.52%. —27.31%—
26.77%. —21.30%—21.52% F1-22.09%—23.22%. 0] LA & B, SO, NO, I CO My A & PERAR, B A ixX
3 FI5 Y i STk IR TR R, A AR PR AR A PR R | T e i A L A A B S
Fe o3, R R TRCRAR e S T, SR FH R 25 (0] 45 07 R, 580 e R4 ealn) G013 B B0k
THAEE, S THE ST L XHE IE LU S HERR B M L2 T, VOCs, PM, il PM, s BOHERUE 72 5 1)
ANHREYE, EEZ IR L A S A A A R s, b, v 0 TR R4 2 VR A 2E o3 L
2%, BTN TE R A E AT AR, T8 RS Sl R I AN B S 1 DU ph BSOS 38 ) HE s R AP A — E 1)
TR 221 AR . BRI B AE — SO e M, (Y5 e HE I 3 B S AR 8 (DR 22 85 /)N, Monte
Carlo 48173 H7 2 BHAS W S A ] 5 B i, W A 235 ik i 25 /<0 o d AR Dl HE 5 W e A B AR AS ] e
SR ETE NN
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B4 RATGHY = E oA E
Fig.4 Spatial distribution of air pollutants

3 4555 ¥ (Conclusion and prospect)

(1) 2020 4= F Ikl 6 B KI5 449 SO,. NOx, CO. VOCs, PM,, il PM, 5 45 HE O & 43 il -
43736.24. 54522.10. 494967.08. 35912.37, 46275.92, 24314.39 t.

(2) W5 YR STk KR, fA R 2 BB TR S SO, Al NOx By H5 K HE R BTk IR, [ A+, 18 % 3h
WHERCK I NOx, CO 1Y = HEBORAR A T 203 A8t A RHR e MRS i, VOCs 2k A B il
T2 IR, T2 i 2 2 W R4 (PM ) F1 PM, 5) STHRIE.

(3) BT KIS YWY 25 [RVRRAE R WY, KRAT5 YW A 40 A EZEHE RN | =P FHIS A
He 285—750 m AR . SR8 b X, T 7E 2 Ml 2% 750—2200 m fY B 1 RRI0 7K Hh i U b DX HE
JRCEE D, 3 R A i B N T L TR ™ XA R A AR AR L X, RS Y HE AR

(4) Monte Carlo fAUZE R i, CO MYANHA & P e /N A —15.59%—15.52%, VOCs [ AN 7 T e K
HF=27.31%—26.77%, %45 H 3R WA H A AR ] 5 BE 4

(5) BT A IS ShHER B RS I5 Ye Wk E 5 0 i OB T B A G, th T A b X 2 e 5
R e R, TR S R TR I ) g R [ B Sy 7 UR . FRATT N 4k X MY B 2 L KR AR R 2
{18 a2t 2 DX PR I, Oy 2 M T TS e B TR T AR SR AR 2 A, 0 LR e AR I Sy 32 2 1 R FH 2K
BRI TS TT. ek, AR5 b, WK 5 4 1) Bt 18] A [5] 4 (6] 0 A D [R5, AR THHE IO PR
(AR 20 E
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