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Abstract: CO, emissions from industrial parks account for about 31% of the total national CO, emissions, and the low-carbon develop-
ment of parks plays an important role in mitigating climate change. In this paper, the key information of single and multiple CO, emis-
sion sources in industrial parks is inverted and studied by taking an industrial zone in Hubei Province as an example. A forward
model of CO,diffusion in the industrial park is established based on the AERMOD system to obtain the data set required for inver-
sion. The BP neural network optimized by particle swarm optimization (PSO), whale optimization algorithm (WOA) and pelican
optimization algorithm (POA) is used to calculate the inversion of CO, emission source location and emission intensity in the
industrial park. The results show that the POA-BP inversion model has an R2 of 0. 965 for single source coordinates and an R’ of
0. 938 for emission intensity, and an R’ of 0. 97 for multiple source coordinates and an R’ of 0. 988 for emission intensity, which has a
higher inversion accuracy and stability than other models, and it can achieve a more accurate location of CO, sources in the industrial
park and provide a better solution for the industrial park. It can realize more accurate positioning and provide decision support for
industrial parks to cope with climate change and promote green transformation.
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Table 1 Setting of urban surface parameters
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Tab. 2 Calculation results of monitoring point concentrations with smgle emission source
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HERCIR A2 br/m HERC )/ (kg-h ™) Hi ' I 5 AL A/ A e  REEls  SGAfhe
1 (-256.82,75. 55) 221.08 159. 89 203.22
2 (-183. 86,-355. 44) 251. 81 198. 65 248.27
3 (~146.02,289. 41) 146. 62 132.03 219. 09
4 (121.52,-474. 54) 114.71 109. 10 153. 67

(0.76,2.14) 3500
5 (197.96,405. 36) 115. 19 96. 48 99.71
6 (433.72,-205.31) 194. 66 113.17 112. 96
7 (567.71,297. 14) 271.25 120. 99 139. 60
8 (424.71,9. 84) 179. 68 167.30 245.76
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Tab. 3 Calculation results of concentrations at monitoring points with multiple emission sources

HEHCRAS b/ BRI s W A b B AT (g
(kgeh™) & AtEa A&AMD | A%k

1 (1597.27,802.89) 147. 67 140.73 133. 54
2 (766. 41,-223.81) 251.52 249. 06 245. 82
(725.37,894.76) 5000 3 (-198. 33,336.32) 377.94 370. 02 349.72
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9 (—1425.09,-1760.2) 414. 38 401. 19 392. 41
10 (=745.16,-1970. 88) 185. 48 182.91 179. 94

11 (=2 520.59,-2597.73) 222. 88 222.36 222.01
12 (=2 505.76,-2968.05) 269. 33 268.97 268.92
(=1103.56,-2 756.85) 2 000 13 (=1113.42,-3319.72) 180. 86 180. 38 180. 00
14 (—1749. 43,-2837.59) 297.74 300. 12 301.53
15 (-1674.74,-3482.41) 173.94 173. 15 170.97
16 (-114. 46,-2430.2) 126. 41 124.97 124. 94
17 (-285.22,-3023.97) 175.15 173. 89 173. 24

(590.02,-2516.54) 1 000 18 (390. 18,-3397.51) 85.18 84. 86 84. 58

19 (1454. 02,-3403. 49) 63.24 63. 04 62. 81

20 (-152.86,-3788.92) 82.87 82.63 82.40
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Fig. 8 Mean square errors of different hidden layers trainings
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Tab. 4 Parameter settings of PSO.WOA and POA

28 it
PSOfH WOA i POA f&
IR 30 30 30
IR IR EL 50 50 50
AAEmEERCC, 1.494 45
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Fig. 9 Inversion results of single emission sources

M35 AT, DAk B9 3 Fh BP RS 0 46 ) R*E
¥ T, RMSEMEBE TR, UL/ % BP
25 X 45 o T 4 SR 1 15 22 B B R /N, Horp POA-
BP 1 22 [ 2% %) T 8 HE i YR A A B2 38 RMEL M 0. 965,
LT 1, RMSE{H M 0.035, 1E 4 Fh Sz i 4l vhoks
JE i s X T HE R B A R, H— BP AR ALY

0.167 BN IR E 1 4.5
0.147 1o e B AR 2
L : {14.0
0.14 b i3 0.134
0.12} =°
E {308
@010t 4
o 125K
= =
Z 0.08} =
z 1208
% 0,06} =
ol {8 0.051 115
0.041 0.93 lio
0.02f 105
o 008 |,
BP PSO-BP  WOA-BP  POA-BP
AFpAgET

10 HFRBBFERRLRPEINRE
Fig. 10 Relative error of single source inversion results for
various models

3000

* HETR
= I AR
20007 4 s —ppz s
1000k v PSO-BPJx i 45 1
+ WOA-BP R ifi 45 * |
<« POA-BP i 45 R 3
or 3
£ ; :
W -
-1 000 5 5
x =8
-2 000 ] 9 . 4
] 3 10 -
sk B s 6 "
- F [
; 12 9, 17 . »
15 13 = 18 19
-4 000 | 20
-3 000 -2 000 -1 000 0 1 000 2 000
XHEES /m
(d) HECIE3
900 1 —-1749
896 o (732214895.575)
£ (s37gou7s) L S0S
g gop| Wk swo
15 < > 25
£ mhmer R gl
e i S e
884 -1 755~ . L L . d
720 725 730 735 740 745 750 -1768 -1764 -1760
XI5 /m XHEES /m
(b) HERCIR (c) HEME2
. 3 -2516 P q
(-1079.843,-2752.672) =2 517 <
BRI 2049.23 (591.4,-2517.1
§ 2756.85) o (-1089.2641,-2758.53) ’E\EE72 518
1ol ALy 22 1m—2 519 (596.894,2519.436)
gi\ s & A 1030.63
-1091.938,-2764.83) A (-1086.67.-2764.38) -2520 v (35;;1]25;5;" 1263)
2 766 rawe. aonss e -2521 (600.6,-2521.49)
2
-2769 S 107356
-2522 =
-1 100 -1 080 590 594 598 602
XHF S /m XHEES/m

(d) HEE3 (e) HEIR4
B SHBRERESR

Fig. 11 Inversion results of multiple emission sources

WEE S RME M 0. 344, RMSE{H 4 0. 393, 1fif POA-
BP R J 3 1 R*ME 4 0. 938, LU HA AR A As 760 5 i



204 FEITRMEEA

919 %

g - N
5 5 %
e i3 2
2 g
= =
10 3 8

| '*HWW e, IR

| 1
B u a
QC"QXOQO Q%$OQO Q%$OQO Q%QXOQO

AFPHEIACIR T 4
E12 BRBZFERESRAOENRE

Fig. 12 Relative error of multi-source inversion results for each

model

%®5 PSO.WOA#IPOAS LB HMIEKEIRE
Tab. 5 Emission source inversion errors of PSO,WOA #1 POA
parameters
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Tab. 6 Inversion errors of multiple emission sources
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