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o

Abstract, [ recent years , summer ozone pollution in Lanzhou has become an inc reasingly prominent concern and a primary factor causing the air quality of the city to exceed
the ambient air quality standard of China. To achieve the city’s goal for improving the air quality in Lanzhou, well below the national standard, effective air quality mitigation
measures for the next decade must be taken to quantify the reduction in ozone precursor emissions, which would provide scientific support for the long-term outline of local
environmental management. Based on the 2015 emission levels issued by the local government, the emission amounts of major ozone precursors (NO_ and VOCs) were
predicted, and ozone concentration levels subject to three urban development and pollution control scenarios in Lanzhou in 2030 were simulated using a coupled WRF-Chem
weather and air quality model. The response and sensitivity of predicted ozone concentration to the changes in precursor emissions was quantified. The results were used to
determine the levels and magnitudes of precursor emission reductions in Lanzhou in the next decade and provide guidance for emission mitigation policy. Based on the economic
development and pollution control plan in Lanzhou, the emission range of NO, was 4. 57 x 10*-12. 14 x 10" t, and the emission range of VOCs was 5. 30 x 10*-7. 69 x 10*t,
under three modeling scenarios. Adjusting the energy structure, tightening up end-treatment, and restricting the vehicle emissions could more effectively reduce NO_
emissions, whereas the reduction in VOCs emissions would depend on synergistic emission reduction from industry, residential, and transportation sources, which requires a
long-term campaign. The modeling results showed that the ozone concentration in the urban area was higher than that in the suburbs. The urban ozone was formed mainly in a
VOCs-limited regime, and the suburban ozone was formed in an NO, -limited regime. If the emissions of NO_ and VOCs in Lanzhou were restricted below 6. 25 x 10* t and
5.81 x10* t in 2030, respectively, the 1 h average ozone concentration could be well below the secondary level of the national ambient air quality standard in summer. If
emissions of these two precursors were further reduced to 4. 57 x 10* t and 5.30 x 10* t, the summer daytime-ozone concentration could be further reduced by 9. 1%, which
would be conducive to ozone control in the urban area. By comparing the ozone pollution in different scenarios, the focus to reduce the air quality of the city below the national
standard should be on reducing VOCs in urhan Lanzhou and NO_ in the suburbs of the city. Additional attention should be paid to the sensitivity of ozone formation to the
changes in ozone precursor emissions so as lo help strengthen regional joint prevention and control for ozone pollution in Lanzhou.

Key words:; Lanzhou; atmospheric ozone; ozone precursor emissions; WRF-Chem; scenario simulation; emission reduction countermeasures
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Fig. 3 Comparison between simulated and observed hourly ozone concentrations at five national controlling sites in Lanzhou
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Fig. 5 Modeling the distribution of daytime ozone concentration at different times during the simulation period in summer of 2015
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