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ABSTRACT 

On 27 August 1989, an unusual mesoscale storm struck the area between Hamburg and Kiel in 
Germany. Locally, more than 100 mm of precipitation fell in 24 h, and mean winds exceeding 
25 m s - 1 were recorded. The operational models failed to predict both the development of 
the originally innocent-looking low, and its track. Successful simulations have been performed 
for this situation by introducing the Sundqvist scheme for parameterization of the hydrological 
cycle into the Norwegian operational limited area model. The simulations show that latent 
heat release is the main driving mechanism in the intensification of the low. Comparison 
between simulations with and without released latent heat taken into account shows significant 
differences in the development and also in track, and clearly demonstrates the role of released 
latent heat in generation and clustering of the PV, and its subsequent importance for spinning 
up the mesoscale vortex. 

1. Introduction 

A severe mesoscale storm hit the Schleswig­
Holstein area in Northern Germany from noon 27 
August 1989 until the next morning (see Figure lb 
for geographical names). More than 100 mm of 
precipitation during 24 hours were measured over 
the Kiel and Hamburg area (about 100 x 100 km), 
and wind gusts of more than 30 m s - 1 at the Baltic 
coast close to Kiel. As described by traditional 
synoptic surface weather maps the phenomenon 
might be characterized as a strengthening of the 
pressure gradient in the cold air of a weak low with 
a pronounced low-level warm temperature wave. 
This strengthening caused the low to follow a 
different track than was predicted. The storm was 
not at all captured by the operational numerical 
models and was not forecasted by the German 
weather service. 

It has earlier been demonstrated, e.g., by Krist­
jansson ( 1990 ), that similar mesoscale weather 
systems might be predicted with state-of-the-art 
high resolution numerical models (horizontal 
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grid length of 50 km or less). In this paper the 
Norwegian. limited area operational model has 
been used for simulations of the storm in order 
to investigate its mesoscale predictability and 
dynamical/thermodynamical ongm. A short 
description of the model and the set-up of our 
experiments are given in section two. 

The synoptic scale development takes place over 
land near the coast in an area with a relatively 
dense network of radiosonde stations, and high 
quality analyses might be expected. A short 
description of the synoptic evolution of the storm 
is given in section three. The evolution of the 
model storm in the best simulation is described in 
section four together with verification of the storm 
track, ·precipitation and surface wind. 

How can this unusual development be explained? 
What causes the development? Why did the 
low follow a different track than predicted? Such 
dynamical aspects are discussed in section five on 
the basis of potential vorticity thinking according 
to Hoskins et al. (1985) (HMR in the following), a 
concept which has been used by several authors to 
explain cyclogenesis of extra tropical cyclones (e.g., 
Davis and Emanuel, 1991 ). 
































