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Introduction

FASTEX (Fronts and Atlantic Storm Track Experiment) took place in January and February
of 1997. The main purpose of the experiment was to observe in detail the evolution of
weather systems crossing the Atlantic using airborne Doppler radar and dropsonde
observations as well as an enhanced coverage of conventional and ship observations (Joly et
al., 1997)

HIRLAM Simulations

The selected storm is the intensive observation period (I0P16) on thel7 February 1997. The
storm isafast moving and rapidly deepening cyclone and has been used for several model
intercomparisons. HIRLAM 4.9.0 has been run from UKMO analysis and boundary files for
a 12 hour forecast. The 0.21deg resolution run covers the whole Atlantic on arotated grid of
162x109 with 45 vertical levels. The 0.105deg resolution ssimulation is anested run on a
rotated grid of 152x150 and 45 vertical levels covering the area of development of the cloud
head associated with the secondary low. The simulations are performed with DFI, CBR and
the Lagrange advection scheme.

Simulation Results

The depth of the secondary low at the end of the ssmulation at 12Z is somewhat lower in the
KFRK (Kain and Fritsch, 1990 and Rasch and Kristjansson, 1998) simulations than in the
STRACO simulations. The differenceis smaller in the low resolution runs than in the high
resolution runs (Table 1).

12Z MSLP  STRACO KFRK
24Kkm 966.5 966.3
12km 967.2 965.5
Table 1: Depth of secondary low after 12hours simulation with STRACO and KFRK for low
and high resolution simulation.

The Mesosat IR images show the evolution of the secondary low and the cloud head
associated with it. At 6Z the cloud head emerges from underneath the polar frontal cloud
band (PFCB) and isfully developed at 12Z. Figure 1 shows the Meteosat IR image at 12
with the fully devel oped cloud head as to the north west of the polar frontal cloud. The
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location of the aircraft deploying dropsondes is marked through the cloud head.

Cloud top temperature from the model simulations is compared to the IR satellite images.
Figure 2 shows the KFRK and STRACO simulations. The STRACO simulations show
overal too high cloud top temperatures and therefore too much cloud water compared to the
satelliteimages. The KFRK simulations show a more distinguished cloud head. STRACO
shows little structure in the PFCB whereas KFRK compares better to the satellite images.
The high resolution simulation of KFRK shows a sharper edge of the cloud head and larger
cloud free areas than the low resolution (not shown). In contrast the high resolution
STRACO simulation shows slightly more cloudiness than the low resolution.

The location of the low shown by MSLP (Figure 2) issimilar for the low resolution
simulation whereas for the high resolution KFRK is dlightly further south than the STRACO
simulation. The trough extends further southwest in the STRACO simulation in both
resolutions.

The accumulated precipitation over the 12 hour period shows two main rain bands. One
associated with the secondary low and another further south associated with atrough. The
separation of the rain bands is larger for STRACO than KFRK. For the low resolution
simulation the maximain the main rain band are similar whereas in the high resolution
simulation KFRK has significant higher maxima.

The cross frontal circulation which produces the cloud head is shown in the developmental
stage at 6Z (Figure 3). There are no direct measurements of vertical velocity but analysis
indicates there are two cross frontal circulations producing alayer cloud head (Forbes et al.,
2000). The KFRK shows a stronger slantwise ascent than STRACO. The increased
downdraft in STRACO is most likely due to the empirical parameterisation of the
sublimation process.
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Figure 1: Meteosat IR image at 12Z. Outer rectangle marks the low resolution grid and inner
rectangle marks high resolution grid. Location of the cross section shown across cloud head.
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Figure 2: Simulation of cloud top temperature and MSLP (top KFRK and STRACO bottom)
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Figure 3: Cross section of vertical velocity at 6Z (top KFRK, bottom STRAC) across the
front and through the cloud head marked in Figure 1.
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