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Application of a smoke-integral multi-dimensional multi-box model
for atmospheric environmental capacity assessment
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Abstract: Accurate estimation of atmospheric environmental capacity is essential for optimizing industrial
structure and assessing the development potential of industrial parks; however, single models often lack predictive
accuracy. To address this issue, this study develops a smoke-integral multi-dimensional multi-box model based on
site-specific environmental parameters and applies it to an industrial park in Chongqing. Results indicate that the
calculated atmospheric environmental capacity exceeds current pollutant emissions, confirming potential for
further development under existing emission controls. Comparison with the modified A4-value method

demonstrates minimal discrepancies, revealing the reliability and accuracy of the proposed model. Furthermore,
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by combining model results with current emission characteristics, targeted optimization strategies for industrial
park planning and development are proposed.

Keywords: air pollution; industrial park; multi-box model; smoke-integral model; environmental capacity
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Fig.1 Flowchart of atmospheric impact prediction
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Table 1 Distribution of air pollutant emissions by industry in the industrial park t/a
¥ 11lk 45 Bk SO, NO, 3 O ) 242 VOCs
1 A4 ) 10 R RN s S AN b 1 165.49 598.02 279.74 127.15
2 4 Ja il vl 21.04 45.34 9.88 5.20
3 TR TR A S A i e 3.74 116.87 32.50 74.83
4 A2 SR A 2 it 7 47.40 116.33 18.94 —
5 1 I 4% i 3l 1.15 17.85 1.09 0.37
6 JEE B 22 A o 2 7.13 1.57 6.86 3.88
7 A4 Py il ol 0.53 3.22 — 221
8 B3N ZE Mk & — — — 3.80
9 AR B ol 0.07 0.17 0.19 —
10 i i 3l 1.91 6.70 0.81 —
it 1248.46 906.07 350.01 217.44
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Table 2 Calculation results of smoke-integral multi-dimensional multi-box model t/a
el SO, PM10 VOCs B R HCI
A 2 045.27 903.35 2492.67 1469.08 284.05
B 1 656.44 756.49 1 944.59 1183.88 234.89
C 936.68 414.48 1184.41 586.63 132.57
it 4 638.39 2074.32 5621.67 3239.59 651.51
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Table 3 Calculation results of A-value method t/a
15 4L )
s
S0, PM10 VOCs R HCI
A AR 3728.62 1720.46 4692.18 2557.24 547.42
IR B R 977.53 430.11 97.75 1173.04 639.31
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Table 4 Calculated results of the modified 4-value method t/a

bR 2] HE B Tk &2 AAR {352 <87
SO, 1257.48 152843 1251.70 1197.01 5234.62 137237
PM10 665.43 672.50 550.74 526.68 241537 603.84
VOCs 1814.81 1834.11 1502.04 1 436.40 6587.37 137.23
LIPS 989.07 999.59 818.61 782.83 3590.11 1 646.84
HCI 211.72 213.98 175.23 167.58 768.52 897.53
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Table 5 Current emissions and environmental capacity t/a

—_ R Ty ﬁ'éééﬁ%fffﬁ@ AR T3 {%FﬁAﬁii fﬁm‘
TG LR EAE R4S PR 22 /%

SO, 1249.31 1357.89 e 4 638.39 5234.62 11.39
PM10 1002.33 1320.84 fig 2074.32 2415.37 14.12
HCI1 259.24 487.85 fie 651.51 768.52 15.23
VOCs — — — 5621.67 6 587.37 14.66
SRS — — — 3239.59 3590.11 9.76
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