Verification of the forecasts of heavy convective rainfalls produced by
COSMO model in a high temporal resolution
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1. INTRODUCTION M

The contribution is focused on verification of few convect
events occurred between 23 June and 5 July 2009 on the territory of the Czech
Republic (CR) and produced heavy rainfalls. Radar reflectivities measured by
Czech radar network CZRAD (radar Brdy and Skalky; Fig 1.) every 5 minutes
were converted into rainfall intensities using standard Z-R relationship and
integrated in time every 15 minutes. The adjustment coefficient that was
applied during every time step was obtained by comparing integrated 15min
rainfall estimates within 1 hour with hourly adjusted radar-derived rainfall
estimates (see )

The 15min precipitation totals were predicted by non-hydros
NWP model COSMO, which is integrated with a horizontal resolution of 2.8 km.
The radar reflectivity was assimilated into the model run. The extrapolated
radar reflectivity was assimilated into the model as well and the extrapolation
method is based on the COTREC algorithm. The verification was performed for
the first three hours of forecasting and the ends of the assimilation window
were in 12-16 UTC.

On the whole, 40 forecasts
from 8 days of convective
precipitation were evaluated for
each hour. The evaluation
included subjective verification
and the objective verification
scores Fractions Skill Score and
SAL. The aim of our study is to:
(i) prepare the gauge-adjusted

The example of adjustment procedure from 2 July 2009, 12-13 UTC. Pictures in the first row represent ji 15 min radar ir intensitie
Adjusted 1 hour radar rainfall totals are shown in the second row and pictures in the third row depict adjusted 15 min radar rainfall totals.

15min radar precipitation totals,

Fig. 1 Postion (A )“’a";g,a"ge (G GIGIas) (ii) assess how accurately the IV. METHODS OF VERIFICATION

osthenmdars By snd Stalkywititio) 1 fModel s able {o simulate the 1)Fraction Skill Score (FSS) - neighbourhood method

,‘;ﬂ"iﬁﬁﬁyﬁ‘;n ;eav - Dashedeciangle depies min totats. - FSS compares the fractional coverage of observed events (o) to the fractional coverage of forecasted events (f) in
windows (elementary areas EA) surrounding the grids in the verification domain.

Il. COSMO NWP MODEL VER. 4.11 Assimjlation Forecast - Event is defined as a grid precipitation larger than a certain threshold (P > P,)

- For the FSS definition see the formula rights - N is the number of elementary areas over the domain.
- The FSS has a range [0,1]; FSS=0 for a complete forecast mismatch
FSS=1 for a perfect forecast

= The model was integrated over the area
shown in Fig. 1, which is comprised of
281 by 211 grid points with a horizontal

resolution of 2.8 km, 50 vertical levels - The FSS increases with the scale (the size of the elementary area) (o )
and time step of 30 s. - Random forecast: FSS,,n40m = fo, Where f, is the fraction of observed N 2
= The initial and lateral boundary events over the whole domain FSS=1-
conditions are interpolated from the 09 12 15 18 UTC - Uniform forecast (forecast fraction equal f,in each window of the domain): - 2 2 f2
prognostic fields of the COSMO-EU Fig. 3: Time axis showing the organisation of FSS,=0.5+1/2; N = = J
model, which is operated by German Ui RN ez, DG - FSS, is considered as a reference value for a useful forecast.
Weather Service and its horizontal marks the assimilation of extrapolated data. O ) ] A .
o S " - The window size for which the FSS > FSS,, can be considered as a useful
resolution is approximately 7 km. scale given the threshold P,

m The verification area covers the CR and consists of 186 by 116 grid points 2) SAL —feature-based method

(Fig. 1). S (Structure) : [-2, 2] — x-axis L (Location) : [0, 2] — colour
= The parameterisation of deep convection was not used and the positive values - precipitation objects tend to be too large and/or too flat difference of mass centres + mean
parameterisation of shallow convection was included. negative values — precipitation objects tend to be too small and/or too peaked  distance between total mass centre and
= The model use 2-moment microphysics parametrization (itype_gscp = 2483 — | | A (Amplitude) : [-2, 2] — y-axis individual objects
low CCN .continental’). normalized difference of the QPF from observations, independent on threshold
= The assimilation utilises a water vapour correction (WVC) method. positive values - overestimation (too heavy rainfall forecast) 0 mass centre well matched
= Agraphical view of the organisation of the assimilation and forecasting is negative values - underestimation (too weak rainfall forecast) 2 mass centre mismatched

shown in Fig. 3
Perfect QPF is characterized by zero values for all SAL components.
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Fig. 6: SAL verification for 15 min and 1 hour model outputs. The thresholds for 15 min (0.5, 1, 2.5, 5 mm, 95% quantile of radar-derived rainfall totals (R1)) and 1 hour (2, 4, 10, 20 mm,
95% quantile of radar-derived rainfall totals (R1)) are compared in each picture. The rows in each panel represent the lead time.

2962000 14 UTC 2062009 15 UTC. 2962009 16 UTC
- LR

VI. CONCLUSIONS AND OUTLOOK

= The 15 min adjusted radar-derived rainfall totals were
successfully prepared using 5 min radar data and 1h gauge
adjusted data

m A comparison of 15 min and 1 hour model forecasts
shown relatively similar features in terms of neighbourhood
(FSS) and feature-based (SAL) verifications.

m Greater differences were observed (FSS only) when
longer period of forecast and higher thresholds were
considered; in this cases 15 min model outputs were
generally more accurate.

Fig. 4: Percentage of forecasts with FSS exceeding FSS useful (FSSu) in
dependence on the size of Elementary Area. The thresholds for 15 min (0.1, 0.5, 1,
2, 5 mm and 95% quantile of radar-derived rainfall totals) and 1 hour (0.4, 2, 4, 8,
20 mm and 95% quantile of radar-derived rainfall totals) are compared in each
picture. The rows represent the lead time (1-3h).

m Such finding allow to reliably perform verifications of 15
min model forecasts in the future.
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/ ATREE Fig. 6: The example of heavy convective rainfalls occurred on 29 June 2009, at 14 (1st column),
Geography and Geoecology, Faculty of Science, Charles University in 15 (2nd column) and16 (3rd column) UTC over the CR. The 1st row of pictures shows hourly

Prague. Authors thank to Dr. Sokol for model data preparation. adjusted radar rainfall totals, the 2nd and 3rd row depicts forecasts of model COSMO for 1 hour

and 15 min outputs,




