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Abstract. Here we present a concise and efficient algorithm to mimic the
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growth and sedimentation of Nitric Acid Trihydate (NAT) particles in the
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polar vortex in a state-of-the-art 3D chemistry transport model. The Lightning characteristics
o particle growth and sedimentation are calculated using the microphysical observed by a VLF/LF
Subscription ; - ;
f lati fC I I. (2002). O f d. NAT icl lightning detection network
ormulation of Carslaw et al. ( ). Once formed, particles are (LINET) in Brazil, Australia,
P transported in the model as tracers in the form of size-segregated Africa and Germany

quantities or size bins. Two different approaches were adopted for this
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the other assuming a discrete set of particle diameter values ("FixedRad"). species in four major cities of
China: nitrate formation in
an ammonia-deficient

purpose: one assuming a fixed particle number density ("FixedDens") and

Simulations were performed for three separate 10-day periods during the
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1999-2000 Arctic winter and compared to the results of an existing atmosphere
n Lagrangian model study, which uses similar microphysics in a
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PORTICO computationally more expensive method for the simulation of NAT particle A~,Inode| study of the

growth. The resulting particle sizes for both our approaches compare January 2006 low total ozone
) . 3 . episode over Western Europe

favourably at 430K with those obtained from this previous model study, and comparison with ozone

and also in-situ observations related to the size of large NAT particles. The
particle growth is faster for "FixedDens" resulting in a difference in (de)
nitrification by a factor of ~2 for all three simulation periods. Comparisons
were made with a standard equilibrium approach and the differences in the
redistribution of HNO, were found to be substantial. For both approaches
the performance of the algorithm is rather insensitive to both the number
of size bins and the shape of the size distribution, and show a weak
dependence on the prescribed total particle number density during the
coldest period. This results in an increase of 7% for the "FixedRad"
approach and 17% for the "FixedDens" approach when increasing the total
particle number density by a factor of 2.5.
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