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I.INTRODUCTION

Present high resolution NWP models are capable
of generating detailed precipitation fields. Howevéhe
observed and forecasted precipitation amounts lystiéfler
in their positions, intensities and time evolutiohsccurate
initial conditions, which result in inappropriatéggering of
convective processes, belong to the reasons ofseim
forecasts.

The improvement of the initial conditions can be
performed by the assimilation of suitable data amming
information on the development of precipitationqasses in
the atmosphere into a NWP model. In this contrdoutihe
assimilation of radar reflectivity data is used imdtialize
convective processes in the model with a high ootz
resolution.

I1. PRESENTATION OF RESEARCH

Several methods of the radar reflectivity
assimilation into the NWP model with a high horitn
resolution are presented and their impact on tearacy of
precipitation forecast is evaluated. The data ssnalated
into the non-hydrostatic NWP model COSMO (Doms and
Schaettler, 1999), which is integrated with theizuntal
resolution of 2.8 km. The model uses explicit expren of
cloud and rain processes and the parameterizatictheo
precipitation processes includes water vapour,cchemater,
rain, ice, snow and graupels.

The radar reflectivity is measured by two Czech
radars, Skalky and Brdy, and reflectivity values ai
vertical levels (CAPPI 1000, 1500, ..., 14000 m g.svith
the horizontal resolution of 1 km are available rgv&0
minutes.

The considered assimilation methods are based on
the correction of the model water vapour mixingiorat
(WVC) which depends on the difference between thdeho
precipitation and observed precipitation deriveahfrradar
data (Falkovich et al., 2000; Sokol and Rezacov&6R0
The applied methods differ in the radar data thmatused.
They use either standard 2-dimensional precipitafields
(WVC 2D) derived from radar reflectivity or 3-dimeosal
precipitation data (WVC 3D), which include vertigabfiles
of radar-derived precipitation. The latent heat ging
method (LHN; Macpherson, 2001), which is the optain
the COSMO model and which uses 2-dimensional
precipitation field serves as the reference method.

The assimilation methods are tested for cases with
heavy convective precipitation, which produced Idtash
floods. All selected cases were observed in the ICzec
territory because this area is well covered bylakbé data.
The assessment of the methods is focused on ashery
range forecast of precipitation. The evaluatiopésformed
subjectively “by eye” and also by more objectivpragaches
that belong to so called “fuzzy” methods (Ebert020
Rezacova and Sokol, 2007).

I11. RESULTS AND CONCLUSIONS

The results confirm that the assimilation of radar
reflectivity data significantly improves the forastaf heavy
convective precipitation. In case when the foreedttout
assimilation is good then the assimilation improtbs
locations of the storms and precipitation amouitftshe
model without assimilation does not forecast cotivec
precipitation then the assimilation of radar datantaining
first indications of a future storm, usually triggethe
development of the storm and consequently imprdates
precipitation forecast.

The results show that the LHN and CWV methods
yield comparable results when the forecast of tradeh
without the assimilation is good. If the model domst
forecast precipitation and observed precipitationrg) the
assimilation period is small then the LHN has peofd to
develop storms and significantly  underestimates
precipitation. An example when CWYV yields signifitign
better forecast than LHN is shown in Fig. 1. loat®nfirms
that the assimilation can significantly improve theginal
forecast by the model without the assimilation.
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FIG. 1: An example of the forecasts by the modeheuit the
assimilation (COSMO) and by the LHN, WVC 2D and W\8D

assimilation methods. The forecast is focused enstbrm located
in the indicated square and 3-h accumulated ptetipn on 13 July
2002 1700 UTC is shown.

Preliminary results show that the inclusion of
vertical reflectivity profiles can improve the pigitation
forecast in comparison with the forecast obtaingdthe
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assimilation of 2-dimensional data.
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