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Abstract: Research on atmospheric environmental capacity accounting method based on specific meteorological conditions,
especially during heavy pollution episodes has become a hot topic in recent years. An accounting method was proposed in this paper,
which studied the classification of annual meteorological conditions to explore the migration and transformation coefficients under
different meteorological conditions. The relationship among emission amount, meteorological conditions and constraints of multiple
pollutants concentrations was established, and the permitted-emission amount for primary PM, s, PM;o, SO, and NO, were measured,
under the premise that the way and layout of emission was not variable. This method was applied to quantify the atmospheric
environmental capacity under 7 typical meteorological conditions in the city of Cangzhou. The results showed that, taken 2018 as the
basic year, the proportion of emission reduction for primary PM,s, PM;, NO, and SO, under most adverse meteorological
conditions were at least 82.62%, 81.17%, 75.05% and 74.54%, respectively. It was obvious that the environmental capacity under
adverse meteorological conditions was far less than that under the normal diffusion conditions. Therefore, greater efforts should be
made to reduce pollutants emission under adverse meteorological conditions, in order to prevent heavy pollution episodes.
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Fig.1 Technical route of atmospheric environmental capacity
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Table 1 Contributions of main sources to PM, 5
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A TTHR 44.25
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Table 3 Pollution characteristics under 7 typical 2.4.1 PM,s. PM;o. NO, 5 SO, (3=l E &
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(ng/m?®)  (ug/m?®)  (pug/m?) PMio /NO, /80 EE’ EE %@J\]‘Iﬁiﬂ(\xé PM2.5 éﬂﬁ%&%&%%%{#%ﬂ
1 4725 2825 1800 053 016 023 G5 RG T R R AR NOs M SO47 Y b, KA
2 70.38 50.44 21.27 0.55 0.11 0.23 N _ P
3 100.63 5533  26.40 0.58 0.17 0.25 KA 1~TNO; I SO~ WLy LUAE 39.3%~67.3%
4 14388 65.14 3439 063 027 028 Z N ARBE3) (4),384F 7 FRA AR NO,. SO,
5 209.42 71.88 33.96 0.61 0.34 0.35 N S
vagas| v gl
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Table 4 Migration and diffusion coefficients under 7typical

meteorological conditions

RAFA Fom,, Lon Fo, Fo,
1 0.07 0.14 0.27 0.12
2 0.12 0.21 0.32 0.22
3 0.17 0.31 0.39 0.24
4 0.26 0.44 0.51 0.28
5 0.38 0.64 0.50 0.31
6 0.53 0.78 0.48 0.35
7 0.77 1.13 0.83 0.45
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FARM PMas PM,, NO, SO,

1 35.00 70.00 25.23 16.08

2 35.00 70.00 33.98 16.99

3 35.00 70.00 31.66 15.83

4 35.00 70.00 28.45 14.23

5 35.00 70.00 23.94 11.97

6 35.00 70.00 19.50 9.75

7 35.00 70.00 17.37 8.68
2.4.2 KRR 1~7 I HIRE HAR N RvrHE
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YL ) ARVFHEBCR B IR AR 1R PR R
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Table 6 Reduction percentages of main pollutants under 7 typical meteorological conditions
S PM,s atfHE PMy R NO, faiHk SO AuiFHE  PMasidHELL  PMyo ik NOidHELL SO, dELL
L =N Doty L RN e L

o TR (t/d) TR (t/d) JRE(Yd) JRE(Yd) (%) (%) Bil(%) (%)
1 273.36 486.25 237.05 73.27 0 0 0 0

2 159.34 326.47 173.83 66.41 0 0.53 25.09 1.46
3 146.64 228.33 155.42 50.62 6.43 30.43 33.02 24.89
4 49.48 159.68 165.46 35.64 68.43 51.35 28.70 47.12
5 42.90 109.71 124.45 32.00 72.63 66.57 46.37 52.52
6 39.40 89.70 79.04 32.45 74.86 72.67 65.94 51.85
7 27.23 61.82 57.89 17.16 82.62 81.17 75.05 74.54
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