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Method of rapid estimation of emission intensity of
air pollution in heavily polluted weather

LUO Yang', LIU Yuanhai’, ZHENG Tong', WANG Peng'

(1. School of Environment, Harbin Institute of Technology, Harbin 150090, China;
2. Heilongjiang Environmental Monitoring Center Station , Harbin 150056, China)

Abstract: The emission factor method is often used to estimate the atmospheric pollution intensity in the past, in
which exists a few defects such as the lack of emission source category, the complex computing and the suspicious
atmospheric emission data sources on account of social enterprises’ stealing pollutant emission. This study
established the simple and rapid-computing atmospheric pollution emission intensity estimation model by using all
urban areas’ air quality data under high levels of pollution weather. Tyson polygon is adopted to define the regional
characteristic length and air box model estimation method is used to determine the source of emissions of pollutants
at a high rate of computing speed in this study. Simulation results indicated that the estimated emission intensity of
NO,,S0, and CO in the study area is 436.33,154. 82 and 8 566. 82 t/d. According to the model accuracy test,
the relative error of intermediate value is below 30% which indicates that the atmospheric emission intensity
Algorithm can be used in simulation and prediction of regional atmospheric pollutants emission.

Keywords: high levels of pollution weather; Thiessen polygons; pollution emission intensity estimation model;
heating period; relative error of intermediate value
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Fig.1 Tyson polygon sets in Harbin research area
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Tab.1 Result of Harbin urban area’s regional area weights by

Thiessen polygons method
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Fig.2  Changing curve of AQI between September and
December in 2016
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Fig.3  Changing curve of AQI and temperature during heavy
pollution period in November 2016
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Tab.2 Results of pollution emission intensity of 11 monitoring

station areas on November 4, 2016 10 %t -m™>-d ™"
He B
e 4 &
NO, S0, co
1 [IS]4 0.05 45.25 7.74 625.80
2 (| A5 0.09 41.11 23.86 596. 68
3 BT 25 7 0.29 10.61 6.88 228.79
4 KFEEMAR 0.10 24.41 12.36 438.74
5 EAMORIETYE 0.02 74.51 14.54 712.11
6  FHYUAMAE 0.11 43.91 11.62 501.55
7 SRR 0.01 50.63 6.52 1225.15
8 ERAEE  0.02 45.22 13.13 581.04
9 FHEARRRT 010 32.75 11.52 600. 57
10 22 )il % 0.17 11.30 5.05 643.33
11 B AR 0.04 27.06 7.93  1128.38

2.2 FEHERKXHEIE
2.2.1 ERAECE RS A

AL A B, AR 1. 2.2 J7 3k, op ol e B 11 1
10 H. 11 413 .11 17 H.12 A 11 B 12 A



- 80 - moR IR

Tk R o R

5 50 &

17 H B 53 B oy R AR AL I
ARG R 0 G A0 0l e B AU DL R 5 2=
B B R B et B 11 4 H TS A IR AL A
y, G HAL S ANEE I5 e R T AR A PR R A

yl’,yzlsy3,,y4(ays,Xd‘zlgﬁgﬁ’fﬁ%:*ﬁﬁﬂ:ﬁ?ﬂ%ﬁﬁg*ﬁ
o, o ARYE 1.2.3 355 % 11 H 10 B .11 7 13
HI1lA17HJI2 A 11 Hf12 A 17 HWRSE
EREVG N 212.3 ~445.2 m, WNFE 3 FiR.

%3 I¥dtX NO,.SO,#1 CO R [E B B HE AR 58 FhEIR 211 5 (2016—2017 )
Tab.3 Relative error of intermediate value of NO_,SO, and CO’ s pollution emission intensity in different period in Lingbei district
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Tab.4 Relative error of intermediate value of NO, and SO, s pollution emission intensity in different period in Lingbei district
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Tab.5 Results of uncertainty analysis of NO, and SO, s pollution emission intensity in Lingbei district(2016 —2017)
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