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WRF Chem Slmulatlons of/ the Impacts of Uncertalmy in VOCs Emlssmns on

Ozoné Formation and Control Strategg_es

WANG Feng WANG Jian-wei' | YANG Ning”, ZHAI Jing’ , HOU Can’

(1. Anhui'Tnstitute of Environmental Science and Technology Co., Lid., Hefei 230031, China; 2. Coordinated Law Enforcement Branch of Xuanzhou Ecology and Environment
District Bureau, Xuanchen 242000, China; 3. Anhui Institute of Meteorological Science, Hefei 230031, China)

Abstract; This study utilized the WRF-Chem model, with modified chemical modules that were added as diagnostic variables. This facilitated the evaluation of the impacts of

uncertainty in VOC emissions on ozone formation and control strategies that few studies have investigated in China. The performance metrics of WREF-Chem meteorology
simulations and O, and NO, simulations were evaluated. The results indicated that some metrics were far superior to those from previous studies. We used the bottom-up VOC
emission inventories of intercontinental chemical transport experiment-phase B (INTEX-B) for anthropogenic sources, the fire inventory from NCAR version 1 ( FINNv1) for
biomass burning sources,, and the model of emissions of gases and aerosols from nature (MEGAN) for hiogenic sources. We evaluated the changes in the ozone production rate
[P(0,)], ozone concentration, and the indicator of Ln/() while the emission inventories were improved by the satellite ohservation data as a constraint. It produced 13% -
82% increases in the P(0, ) peaks in Beijing and resulted in a 42% (22.5 x 107 h™") enhancement in the P(0,) monthly average, with 68% increases in AVOC
emissions. The predominant contribution to P(0, ) was the reaction of HO, + NO, which accounted for 68% in Beijing. A 68% increase in AVOC emissions reduced the
reaction to 65%. Under the improvement source, P(0,) generally increased to 2 x 10 7°-4 x 107 h™". The areas with large seasonal increases in O were mainly
concentrated in the Beijing-Tianjin-Hebei, Yangtze River Delta, and Pearl River Delta central cities and surrounding areas and large cities in China. The conclusion that these
areas are basically VOC-sensitive areas is consistent with those of previous studies. Overall, after the source of VOCs is improved, the increase in O, concentration in NO, -
sensitive areas is minor, not exceeding 4 x 10 = , whereas the increase in some VOC-sensitive areas exceeds 20 x 10 =, Changes in the source strength of VOCs will affect the
determination of NO_-and VOC-sensitive areas during the formation of O;. In particular, a significant underestimation of the source strength of VOCs will exaggerate the range
of VOC-sensitive areas, thereby reducing the effectiveness of O control strategies.

Key words: volatile organic compounds(VOCs) ; uncertainty in VOCs emissions; ozone( 0, ) ; WRF-Chem model; control strategies
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Table 1 ~ Physical and chemical options used in the WRF-Chem model
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Table 3 Performance metrics of WRF-Chem meteorology simulations in August, 2007
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