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In this study we compare the performance of Lagrangian stochastic (LS) footprint
models that use parameterised flow field characteristics with results of a Lagrangian
trajectory model embedded in LES framework. The two Lagrangian models follow
the particles in forward and in backward in time while the trajectories in LES only
evolve in forward. We assess their performance in unstably stratified boundary layer
at observation levels covering the whole depth of the convective layer. The Lagrangian
stochastic model embedded in PALM was modified in order to consider even the in-
fluence of the non-resolved, parameterized subgrid-scale turbulence on particle move-
ment. This modification is of special importance nearby the surface, where the scalar
sources are located and where a huge amount of the turbulent kinetic energy in the
LES is contained in subgrid-scale eddies. The forward LS model used in comparison
was originally developed for surface layer flow conditions but was recently extended
to consider the convective layer flow as well. As the third model for comparison the
backward LS LPDM-B was used. We found out that for lowest observation heights
the results are comparable for all the three models. At higher levels the results are
similar at close distances from the measurement point, whereas at further distances
the differences grow considerably.


