NetFAM School and Workshop on
“Integrated Modelling of Meteorological and
Chemical Transport Processes / Impact of
Chemical Weather on Numerical Weather
Prediction and Climate Modelling”

POSTER PRESENTATION =

Nk AM:
Nordic Netwerk on Fine-scale Atmowpheric Modelling

P-06. Ayoe Buus Hansen: New accurate methods for modelling of the
continuity equation

Ayoe Buus Hansen !, Eigil Kaas *, Jesper H. Christensen 2

[1] University of Copenhagen, Juliane Maries Vej 30, DK-2100, Copenhagen E, Denmark — Danish Centre for Energy,
Environment, and Health, CEEH

(ayoebuusi@gfy.ku.dk)

[2] National Environmental Research Institute, University of Aarhus, Denmark

A new efficient and accurate numerical method for solving of the continuity equation is proposed. Aiming to fulfill two of
the ten desirable properties, namely local mass conservation and computational efficiency, by Rasch and Williamson
(1990) and Machenhauer et al. (2007). The new method is developed using cascade interpolation by Nair et al. and a
locally mass conserving modification of traditional semi-Lagrangian cubic interpolation scheme (LMCSL-scheme) by
Kaas (2008).

The cascade interpolation reduces the number of interpolative operations needed, thereby enabling a scheme with
higher computational efficiency.

However, the scheme requires more memory than the LMCSL scheme due to the intermediate step in the cascade
interpolation. The method has been tested on a slotted cylinder as described by e.g. Zerroukat et al. (2002) and we aim
to implement it in a full scale chemical transport model.

Locally mass conserving semi-Lagrangian transport based on cascade interpolation is especially efficient when more
(e.g. chemical) tracers are considered since they need not be recalculated for every specific tracer.
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