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Research on optimizing air pollutant emission inventory based on electricity consumption data. ZHOU Wei-ging?, LI Peng?,
WU Hua-cheng', HE Xue-juan?, SUN Shi-da?, BO Yu?%®, HE Ke-bin®(1.Jibei Electric Power Research Institute, State Grid Jibei
Electric Power Co., Ltd., (North China Electric Power Research Institute Company Limited), Beijing 100045, China;2. Department
of Earth System Science, Ministry of Education Key Laboratory for Earth System Modeling, Institute for Global Change Studies,
Tsinghua University, Beijing 100084, China; 3.School of Environment, State Key Joint Laboratory of Environment Simulation and
Pollution Control, Tsinghua University, Beijing 100084, China)

Abstract: In order to improve the spatial and temporal resolution of the air pollutant emission inventory in the industrial sector, the
method of optimizing the time and spatial distribution in the industrial sector based on the electricity consumption data was proposed,
and taken Tangshan city, Hebei province as an example, the basic emission inventory and the optimized emission inventory were
input into the WRF-CMAQ model to verify its optimization effect. The results showed that the WRF-CMAQ model well simulated
the temporal variation and spatial distribution of pollutant concentrations in Tangshan in January, April, July and October 2019.
Compared with the basic emission inventory, the correlation between the annual average simulation value and the monitoring value
of PMz2s in the optimized emission inventory increased by 3.3%, with the best improvement effect on NO2. The improvement effect
was the most obvious in October, with the A R? of PM2s, PM1o and CO exceeded 1.4. The change of PM2s concentration in the
optimized emission inventory had more obvious regional characteristics, with high value areas of difference appeared in some areas,
such as Qianxi county and Zunhua city. The optimized emission inventory improved the accuracy of spatial simulation to a certain
extent, and can better reflect the changes of pollutant emissions in the industrial sector.

Key words: electricity consumption data; industrial sector; emission inventory; temporal profile; WRF-CMAQ
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Fig.1 Spatial distribution of Tangshan industrial enterprises in2019 before and after optimization
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Fig.3 Monthly temporal profile of key industries
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Fig.4 Monthly yield percentage trend chart of key industries
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Table 1  Statistical results of model simulation performance index

B PMgs IS AL T Vi B Y IR T SRR HEOR . 45
A, AL S I HEGE e — B R BRI TR
RN RDRE B 2, BE REAAREIL TR T TR A HETR AL

5% OBS(ug/m3)

SIM(pg/md)

R2

NMB(%)

NME(%)

Peterr  tRALE RE SRAEET fifiE RE fRfent EE RME iRt tRILE RE
PMs 58.3 688 703 15 061 064 003 18 20.7 2.7 336 341 05
PMuo 106 1252 1265 13 05 053 003 176 217 41 326 3653 2.7
S0, 19.9 272 288 16 032 034 002 348 496 148 635 782 147
NO, 51.7 384 388 0.4 063 062  -001 -256  -248  -0.8 286 281 -05
co 14 16 16 0.0 045 047 002 14 16.6 26 332 349 17
0s 94.6 104 1037 03 077 077 000 9.9 9.6 04 232 229 -03
KI5 L2019 1 Ay 4 H 7 H. 10 &5 560 H 2R B UME S5 I 000 E A =

Fig.5 Scatter plots of the simulated daily mean concentration of pollutants with the observed values in January, April, July and
October 2019 in Tangshan
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Fig.6 Comparison of simulated and monitored daily concentrations of pollutants in the basic emission inventory and the optimized
emission inventory for January, April, July and October 2019
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Fig.7 Spatial distribution of PM2s concentration simulated by CMAQ under different scenarios
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