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Introduction

® FMI, SMHI and DMI have been running daily high-resolution
AROME/ALADIN models.

® The quality of results have been monitored by using monthly
verification statistics.

—> As good as other models (e.g. HIRLAM).

® Where do we expect to get the added value? Precipitation?
Winds?

— How does the AROME perform in convective conditions?
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* AROME at FMI is based on CY30T1.

* 2.5 km horizontal resolution, 40 vertical levels.
* Time step = 60 s.

* 24 hour forecast, twice a day (00 and 12 UTC).

* Controlled by SMS.

* No deep convection parameterization. No data assimilation.

HIRLAM - RCR ALADIN AROME
16.5 km I 11 km I 2.5 km
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Case studies

1. Meso-scale convective systems (MCS) and frontal
rain band, 10 July 2006.

2. Small-scale convection with little meso-scale
organisation, 26 August 2006

— Both qualitative and quantitative evaluation.

* Comparison with radar reflectivity!

3D prognostic: Radar simulator
RAIN > Radar reflectivity

SNOW
GRAUPEL

(dBZ) from the model

COMPARISON WITH
OBSERVED dBZ!




AROME 10JUL2006 00 UTC Forecast. Radar reflectivity [dBZ]
10JUL2006 09:00 UTC (ARD,2.5km).
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Radars:VAN,IKA,ANJ,KOR,KUO VIM
Antenna=0.6°

AROME +9h

Observed radar reflectivity [dBZ].
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6 09:00 UTC
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Radars:VAN,IKA,ANJ,KOR,KUD VIM
Antenna=0.6°

Max:
56,0277

OBSERVATIONS |
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10 July 2006 — Qualitative evaluation

AROME 10JUL2006 00 UTC Forecast. Radar reflectivity [dBZ] Observed radar reflectivity [dBZ]
10JUL2006 10:00 UTC (ARD,2.5km). 6 10:00 UTC

i \.J'-' R b :

Max:
56.002

§ Max:
oF 45,1211

Radars:VAN,IKA,ANJ,KOR,KUO VIM Radars:VAN,IKA,ANJ,KOR,KUD VIM
Antenna=0.6° Antenna=0.6°

AROME +10h OBSERVATIONS




AROME 10JUL2006 00 UTC Forecast. Radar reflectivity [dBZ] Observed radar reflectivity [dBZ]
10JUL2006 11:00 UTC (ARD,2.5km). 10JULZ006 11:00 UTC.

O
"\\I Max: "\, Max:
/\Pf? ] 45,7129 /“”f ) 63.082
Radars:VAN,IKAANJ,KOR ,KUD,VIM Radars:VAN,IKA,ANJ,KOR,KUOD VI M
Antenna=0.6° Antenna=0.6°

AROME +11h OBSERVATIONS



AROME 10JUL2006 00 UTC Forecast. Radar reflectivity [dBZ] Observed radar reflectivity [dBZ].
10JUL2006 12:00 UTC (ARD,2.5km).

[
6 12:00 UTC.

ks

\I‘\. Max: \I\“\. Max:
of ¢ 49,459 of 61,7305

Radars:VAN,IKA,ANJ,KOR,KUO VIM Radars:VAN,IKA,ANJ,KOR,KUD VIM
Antenna=0.6° Antenna=0.6°

AROME +12h OBSERVATIONS |
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10 July 2006 — Qualitative evaluation

AROME 10JUL2006 00 UTC Forecast. Radar reflectivity [dBZ]
10JUL2006 13:00 UTC (ARO,2.5km).

'

Max:
48,9785

|
|

i

/\rf |

\

Radars:VAN,IKA,ANJ,KOR,KUO VIM
Antenna=0.6°

AROME +13h

Observed radar reflectivity [dBZ].
6 13:00 UTC.
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Radars:VAN,IKA,ANJ,KOR,KUD VIM
Antenna=0.6°

OBSERVATIONS |

Max:
58,4517
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10 July 2006 — Qualitative evaluation

High

AROME 10JUL2006 00 UTC Forecast. Radar reflectivity [dBZ] Observed radar reflectivity [dBZ]
6 13:00 UTC.

e,

Max: \ Max:

oF 3 48,9785 of 58,4517

Radars:VAN,IKA,ANJ,KOR,KUO VIM x Radars:VAN,IKA,ANJ,KOR,KUD VIM
Antenna=0.6° Antenna=0.6°

What kind of MCS structure we should expect?

10
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10 July 2006:mrpeflectivity frequency distribution

3500 —

N 10JUL2006 00 UTC Observation s
10JUL2006 00 UTC Forecast. Radar reflectivity |
10JUL2006 11:00 UTC (ARO,2.5km). 5000 —|Forecast: 6h—15h AROME
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10 July 2006:mrpeflectivity frequency distribution
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26 August 2006 — Qualitative evaluation

AROME 26AUG2006 00 UTC Forecast. Radar reflectivity [dBZ]
26AUG2006 09:00 UTC (ARO,2.5km).
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Radars:VAN,IKA,ANJ,KOR,KUO VIM
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AROME +9h

Observed radar reflectivity [dBZ].
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26AUG2006 09:00 UTC.
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26 August 2066 — Qualitative evaluation

AROME 26AUG2006 00 UTC Forecast. Radar reflectivity [dBZ] Observed radar reflectivity [dBZ].
26AUG2006 12:00 UTC (ARO,2.5km). 26AUG2006 12:00 UTC.
fal, 56 \
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Antenna=0.6° Antenna=0.6°

Max:
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AROME +12h OBSERVATIONS |
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26 August 2066 — Qualitative evaluation

AROME 26AUG2006 00 UTC Forecast. Radar reflectivity [dBZ]
26AUG2006 15:00 UTC (ARO,2.5km).
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26 August 2006"‘:# reflectivity frequency distribution

5000 —
‘ I
2BAUG2006 00 UTC Forecast. Radar reflectivity 26AUG2006 00 UTC Observation
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Radar reflectivity [dBZ]
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26 August 2006; reflectivity frequency distribution

26AUG2006 00 UTC Forecast. Radar reflectivity

(

ARO,2.5km).
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mmm slightly overestimated
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Radar reflectivity [dBZ]
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26 August 2006: Timing of the precipitation

FREQUENCY BIAS INDEX

26AUG2006 00 UTC Forecast. Frequency bias
Threshold:16—70dBZ

— ARO,2.5km

Score

007 037 067 007 7 157 187 217 007
Irme 22
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26 August 2006: Timing of the precipitation

FREQUENCY BIAS INDEX

26AUG2006 00 UTC Forecast. Frequency bias
Threshold:16—70dBZ

— ARO,2.5km

Onset is delayed ~1 h <+<—»<«—> Catchingup ~2 h

Score

007 037 067 007 7 157 187 217 007
Irme
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26 August 2005? Timing of the precipitation

Score

FREQUENCY BIAS INDEX

26AUG2006 00 UTC Forecast. Frequency bias

Threshold:16—70dBZ
— ARO,2.5km

00/

24
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25 August 26(1)6 — Precipitation (mm/3h)

Helsinki Testbed observations

25. - 27.8 2006

Frequency distribution for 105 stations

Number of cases 1413 Number of classes
Forecast lengths used: 3 6 9 12 15 18 21 24

Bl oss B vsE B :ro

Precipitation - Lowest class scaled by 0.1! Period: 30000101-
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MAGICE B.17 aogaba - fim Thu Apr § 1228:20 3007

24

Observations
AROME - 2.5 km
HIRLAM -9 km
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" Conclusions

® Qualitatively, AROME is able to produce realistic MCS
structures and weakly forced convective cells.

- Some indication that strong reflectivities are overestimated.
- In the model, convection is forced to occur in too large scale.

® In the weakly forced case, the onset of convection is delayed ~ 1h.

® In case of the small scale convection, the km-scale AROME

produces better precipitation distribution than coarser resolution
HIRLAM (9km).
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