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Change of atmospheric nitrogen-compound cycle associated with increased SOx emission and the resulting
secondary environmental acidification were investigated by field observation in the Acid Deposition Monitoring
Network in East Asia (EANET ) system and by our numerical model MSSP (Regional Eulerian Model System for
Soluble Particles).

The EANET monitoring data analysis evidenced that semi-volatile air pollutants such as NOs  and CI" in aerosols
are expelled by SO,* into gas phase as SO,* concentration increases. This effect was firstly detected as a result of
volcanic SO, plumes [Satsumabayashi et al., 2004; Kajino et al., 2005] and it has now been shown to occur in general
air pollution. Results indicate that as SO,* concentration increases, gas-aerosol partitioning of nitric acid shifts to the
gas phase, increasing the HNO; gas concentration. The dry and wet deposition rates of HNO; gas are two to four
orders faster than those in aerosol phase, consequently accelerating the deposition even when the emission of NOy
remains unchanged. In western Japan, this effect is most influential from autumn to the next spring, when the Asian
continental outflow carries sulfate-rich contaminated air masses, but is not pronounced in the air masses containing
abundant sea-salt particles and related cation components in aerosols. In areas with low surface resistances, such as
forests or farmlands, dry deposition of nitric acid is more pronounced than wet deposition as the dry deposition
velocity of HNO; gas is high. The deposition of other semi-volatile components such as hydrochloric acid and
ammonia can be altered and induce such a secondary acidification.

Regional impacts of secondary acidification in East Asia were estimated by the numerical model for the year of
2030 ( FW emission scenario ). When both SOx and NOx emissions increase by 2.4 times, the nitrate deposition
downwind of large emission source areas is predicted to increase to 5.0 times. Even when emission of SOx only
increases by 2.4 times, remaining NOx emission unchanged, nitrate deposition will increase to 10 to 50% and the gas
to aerosol ratio will increase 5-15%.




