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Hydroxyl radicals (OH) are a key species in atmospheric photochemistry. In the lower atmosphere, up to ~30% of
the primary OH radical production is attributed to the photolysis of nitrous acid (HONO), and field observations
suggest a large missing source of HONO. The dominant sources of N(III) in soil, however, are biological
nitrification and denitrification processes, which produce nitrite ions from ammonium (by nitrifying microbes) as
well as from nitrate (by denitrifying microbes).

We show that soil nitrite can release HONO and explain the reported strength and diurnal variation of the
missing source. We also show that the soil-atmosphere exchange of N(III), though not considered in the N cycle,
might result in significant amount of reactive nitrogen emission (comparable to soil NO emissions). Fertilized soils
with low pH appear to be particularly strong sources of HONO and OH. Thus, agricultural activities and land-use
changes may strongly influence the oxidizing capacity of the atmosphere. Because of the widespread occurrence
of nitrite-producing microbes and increasing N and acid deposition, the release of HONO from soil may also be
important in natural environments, including forests and boreal regions. In view of the potentially large impact on
atmospheric chemistry and global environmental change, we recommend further studies of HONO release from
soil nitrite and related processes in the biogeochemical cycling of N in both agricultural and natural environments.
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