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Abstract: Based on the results of the air quality model and the O~ 1 integer programming algorithm, the multi-scenario rapid

response decision model of emission factors and pollutants’ environmental concentration was established, which realized the

rapid decision of the adjustment plan of air pollutant emission sources under the air pollution control target. The model was

applied to the high-speed enclosed area of Cangzhou, Hebei. Based on the AERMOD simulation results of atmospheric primary

PM,, in 2018, the contribution of each emission source to the national controlled point pollution in the enclosed area was

analyzed, and the optimal source group control solution was obtained when the total contribution concentration value was

adjusted. The results showed that among the particulate matter emission sources in Cangzhou expressway enclosed area, the

contribution of road sources to national controlled points pollution was the highest, followed by non-road mobile sources. In

addition, it was optimal to control the source groups of provincial road in Xinhua Distric and soil dust in Yunhe District under

the goal of minimizing the total emission in the confined area and reducing the contribution concentration of national control

points ( Municipal Environmental Protection Bureau Station, Cangxian Urban Construction Bureau Station and TV Transmission

Station) by at least 1.5 wg/m’, the total emission of source groups was 791.30 t/a, with a decrease of 15.66 /a; the

average annual contribution concentration of each control point was 7. 80 wg/m’, 10.09 pg/m’ and 7. 87 pg/m’, decreased

by 1.75 wg/m’, 2.00 wg/m’ and 1. 52 pg/m’, respectively. This research method realized the rapid effect evaluation under

the given air pollution source adjustment plan, and gave the optimal emission reduction plan.

Keywords: air pollution control; decision support tool; 0~ 1 integer programming; source contribution analysis

0 31 &
23R R A R ST TAE A BT
PREGHLAI BRI R R A PR M 0 AR

L B R R AR AR R bR
BT SRR AT S G R A R S
PEgmiil b, BRETE A % #H I8 T 28 50 o 455 5 4 B
P FT, 055 50 T Y I R T IK R KA T5 Y ol
AL B e o T 5 AR f S T KRR TS Y B
BB RHA IR LR, AT 5 E 3 e H i X
“24267 T AE 2035 AF A bR BOR T A e CHE A S, o
AL TUCHE T 2 2 5488 . (R B R B 5T 2R
X 5k 25 A5 HE B L (CMAQ 45 ) | 22 48 rh 7E 47 M 5 3k
[ 3 TR R P D U -3 N S K
AMABIESE, T BB B Al B TE AR NS R AL
HME L2 38 TR A PR T 40 B AR 1 Ak o 3R 5 %6

— B Pk, A A B A R A S PR R BT A B M O
A EATE LT R BR . 1) T 3615 55 8 2 | iz 5 i [A]
K2) Wt i a2, R T A TE
SRS, 55 BEAE B B Al T8 I A5 /N TR A
TGS Al 2R 0 f Ak pe 35 3) AU RT i &k A B
AR b7 B T Ve A AT RS IS, 2
A DX B B BRI BIF 5 R RO T i R R
PO AR L AL LT AP IR S HT
N 2 ol NP T £ 7 N i N/ VU B e
L[

EEXE LR R B ARBF ST 0~ 1 3 B0 R 3k

4 s AU B RIS A5 R A T 20 SR PR S
JORAAY  SEALIE AT 1 s AU AL A4 L 1D
A ARATA [ PR 05 A BEAR 5 A [ HE TR A Dl A R 5
T 58 3E T E TG Y R AR 5 K = IO 2 B L AL
1 S5 SE B 1) A 3 2o 5 4 5% 45 HE IR, P A 1 R 4
PR J7 %8 . ARBEFTLL 2018 4R i JH T i G [ XA B
FEX G, o0 AT T BURHE NS 5 UL HE RO ST Aol
Jo A2 ) U HE DG A DR SR T 58, DT 8 38 A 2 2R
PSR E Y

1 #MBEFE

1.1 EHAX &

BRI R 2 A 2R B Rl L e 3 o 0 T
AR N RO S AR TR BER A 7 1 s e M
HRF 2 B AMIAL 2 — 2 0~ 1 BB R 2 R AR
AR T 0 B 1 ok 7 Her R ) — FPRR IR 1 TE |, AT
AL AR B L A A OT S Ok S g R S AR
W ICR LR KA, FA R 5 N B4
SRR S A A T N T e b A R L R B
B ARV L) A U AR T AT
YWy HERCIR 2 04 HE T B A TS Gt ok e K a2
0~ 1 BB Tk, L 2 AR RT, HEk U5 40 0
SR A 2217 St PR S PR AT AT AN 9 R
23 B AR R A e D B R PR T AT AT —
Fift 2 TR AR s A AL 1 ORI A 14 4% DR 4 oT R vk
JEHCHE | BRIV A) AT — PR 4 B SR E AT PR T 2 HE



204 B T & %40 5
AT 0~ 1 % BOH ) B 3 AT 4% 5 Yk B ®1 BREWANELE
éﬂl}%%ﬁ’%%fﬁ% ,?’Jﬂi%ﬁ:& E*ﬂ—iﬁlﬁm‘ﬁ( 1H—(3): Table 1 Summary of model input data
S RO 4%
maxz = D ax, (L) o O mmeBom it BOMBERL F R MK F 6 A7 2 B it 20 U0
e o A e K AOFRR 45 5045 W 2 % 4% 52 P PR R A
0, i MNIRAxXH, L2 (2) ﬁ>¢i@%ﬁftmrg§m -
x‘ = . L = . ’... ’n N S
1, i MNRATE, FERCH F15 BoCHE a5 ey HERCE AL ) R I 8
S b <o BRI B0 S0P 45 B0 4 B v . B A A B 15 8, L A
iflf\ 1 70 BBl 3 A b 2 AR R
Y box, <c 2 ARG
st. ‘ (3)

z bax, < ¢,
x, =031
Ko, WA i(i=1,2,-,n) BIEHEE—K PM,,
HECE 6 b, RIRAL i(i= 1,2, ,n) XFEEL (=
1,2, m) B STHRVR L, pg/m” 5 o, PSR | IRUAH
0B 1y e, Ry E AT STRRYREE  pg/m’ . FEAEHE K
Sz BRI BAR SR SR AR XS A [ 42 4500 4 5T
BRHERE FREIRE =1.5 we/m’ I 1 5 20 8 4% fe A0 1
1.2 et

AT 22 1 e P B PR SR AR R 1Y) HE A T T
5 2L [ HE il o - DTk B Y G R, B 1 LY
3 K g FH W BIF 5 A

| |
oy

| l
| |
| |
| |
| SR R |
! l
| I
! |
| |
| |

S S
R IR A S e

| i
| R B P |
| B0~ 1 R |
' |
| HeRRA |
I U E Y |

- |

B BRI S

Figure 1 ~ Research process of fast response decision making model
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Figure 2 Diagram of research area
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Table 2 Model input parameters
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Table 3 PM,, emissions in the research area 1/a
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Figure 3 The contribution proportion of each source’ s concentration
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Table 4 Ranking of contribution of emission source groups at the national controlled points
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Figure 4  Contribution ratio to concentration of Cangxian Urban

Construction Bureau of each source group in road source group
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