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1 Introduction

The next generation of mesoscale NWP models will - at least to some extent - resolve deep
convection, e.g. squall lines. Most of the modeling systems currently under development
aim at a grid resolution of 2-4 km. At DWD the first convection-resolving version of LM,
called Lokal-Modell-Kiirzestfrist? (LMK), will have a horizontal resolution of approximately
2.8 km. Other examples of convection-resolving NWP models are the WRF model, which
was successfully applied at 4 km resolution to resolve squall lines and mesoscale convective
systems in the continental U.S., the AROME project of MeteoFrance and the high-resolution
version of the UK MetOffice Unified Model.

Although all these models may describe deep moist convection explicitly by the model equa-
tion system, shallow convection can currently only be considered as a sub-scale process.
Therefore the important impact of shallow convection on the vertical transport of energy
and water vapor has to be included by applying a special parameterization scheme. For
LMK a simple shallow convection scheme based on the cumulus parameterization of Tiedtke
(1989) was suggested by Doms and Forstner (2004).

In the following we will give an overview of the Tiedtke-Doms shallow convection scheme,
present some case studies and verification as well as some ideas for potential improvements.

2 The Tiedtke-Doms shallow convection scheme

The Tiedtke scheme, which is operationally applied in the 7 km version of LM to parameterize
cumulus convection, distinguishes between 3 cloud types: deep convection, mid-level con-
vection and shallow convection. It is therefore rather straightforward to reduce the scheme
to shallow convection only as suggested by Doms and Foérstner (2004). Here we will just
summarize the basic assumptions of this approach:

1. The momentum fluxes are neglected, only temperature and moisture are affected di-
rectly by shallow convection.

2. Shallow convection is non-precipitating, i.e. rain formation is neglected completely and
no evaporation of rain below cloud base occurs.

3. Shallow convection does not induce convective downdrafts.
4. The moisture convergence mass flux closure is applied (Eq. 19 of Tiedtke, 1989)

5. Organized entrainment is neglected. For turbulent entrainment/detrainment
€u = 0y =3 x 107* m~! is used as in Tiedtke (1989).

ZKiirzestfrist (German) = shortest-range
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