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I.INTRODUCTION

Cell regeneration and storm splitting are mechagism
that are of crucial importance for storm developmand
propagation. The cell regeneration is observedantfof the
storm. It is associated with the updraft over dusit head
induced by low-level convergence ahead of the frosi-:
This mechanism occurs periodically in time. The hatsm
of cell regeneration is simulated successfully by and 3-

D versions of cloud-resolving mesoscale models @timl.,
1998;Curi¢ et al., 2003).

The other mechanism mentioned above is associated
by storm development under strong low-level dii
wind-shear. At first a counter-rotating vortex paiformed
at the storm flanks (Toutenhoofd and Klemp, 19&3ter
the storm splitting into cyclonic (right-moving) @n
anticyclonic (left-moving) storms is observed. Témitting
time depends essentially on precipitation intengtg. hail)
as it is documented by Van den Heever and Cottoo4R
Differences in development of splitting storms are
significant and tend to be more expressed undesepre of
orography Curi¢ et al., 2007a).

Despite the fact that both mechanisms are caused by
totally different factors they can interact. Thélience of
one mechanism to another one is not yet investigaitbe
stated goal of present paper is therefore to déterrthe
mutual interaction between them. The essential Iprob
considered in present paper is to answer whethercét
regeneration mechanism may suppress the storntirgplit
and enlarged the storm horizontal area, whichrim, iead to
changed regime in precipitation. As a tool for aeiig our
goal we use the cloud-resolving mesoscale modedldped
by Curi¢ et al. (2003).

I1. PRESENTATION OF RESEARCH

A cloud-resolving mesoscale model has been used to
simulate the storm development. The model develdped
Curi¢ et al. (2003) numerically integrates the time-
dependent, nonhydrostatic and fully compressibleaggns.
For investigation presented in this paper, the mhods
configured with the domaiil15km x115km x18kn with a

600 m grid-spacing in horizontal and 300 m in \eatti The
simulations were terminated at 180 min. Long arattstime
steps are 3s and 0.5s respectively. The wave-iagliat
condition is applied for lateral boundaries. Thepep
boundary with the Rayleigh spongy layer is usedienthe
lower boundary is free slip.

Model microphysics treats two categories of non-
precipitating (cloud water and cloud ice) and three
categories of precipitating elements (rain, haitl @mow).
Two moment microphysical scheme as described ¢
and Janc (2007b) is used.

The reference state is homogeneous in the horizonta
using a single sounding giving the values of terapee,
humidity, pressure, wind velocity and direction.eTimodel

storm is initiated by introducing an ellipsoidal nwabubble
with 1.5 K amplitude in its center having a horiradius
of 10 km and a vertical radius of 1.5 km. The eowimental
conditions are as follows: the wind veered sharply
(about 180 from southeast to northwest above 750 m. The

wind speed varies from 7 m/s near the ground tauahd
m/s at 9 km height. Large moisture content is awzliuntil
3 km height. Dew-point depression approaches ne2iy
at p=900mb.

I11.RESULTSAND CONCLUSIONS

After being initialized, the simulated cloud is
propagated roughly by northwestern wind. The vatltic
velocity maximum attains 42 m/s after t=20 min of
simulated time. Further in the text t means alwdys
simulated time. Later on, it decreases successtee?d) m/s
until t=70 min. The maximum cloud top height at&it.5

km. After t=45 min, the new cell is formed in front sidf
the storm. Reflectivity field (Z20dBZ) as viewed from
above at t=54 min is presented in Fig. 1. As ndkednew

cell is well expressed. It starts to develop andireles
enlarged horizontal area in time.
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FIG. 1: Reflectivity field as viewed from abovetab4 min.

The vortex-pair is formed at the storm flanks after
t=45 min. The cyclonic (to the right) and anticyulo (to the
left) cells tend to split. In agreement with obsdions and
theory, the new cell propagates more to the righttive to
mid-tropospheric wind. After t=86 min the new cédl
merged at first by the right flank of the stormasated by
cyclonic vortex. After next 10 min it is merged @By the
left storm flank associated by anticyclonic vortéx.time,
the unified meso-complex instead of two distinabrisis
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with divergent tracks is observed as it is showfrim 2. It

is evident that the new cell suppressed the stqpfittisg
through merging mechanism with storm flanks. Such
mechanism seems to be important from the poinies \of
storm development, propagation and enlarged ptatigm
area.
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Fig. 2: As in Fig. 1 but for t=100 min.

All this finding achieved by cloud-resolving
mesoscale model can be used in improved forecastingh
is much better than the simple linear extrapolatibourrent
conditions.
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