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I.INTRODUCTION

A F4-tornado has produced severe damages in the
North of France, during the late afternoon of tH& &
August, 2008 (FIG. 1). This severe convective evas not
been explicitly forecasted in the basic fields lnd suite of
Météo-France nested models, neither with the hyadltios
ALADIN LAM (9.5 km) nor the AROME meso-scale and
non-hydrostatic LAM (2.5 km).
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FIG. 1. The F4 event occurred between 20h25 and 21h GIbGe
to the Haumont town in the North of France, andeltm Belgium.

Trajectory of the Haumont (F4) II

The aim of the Forecast Laboratory is to test new
ideas, new products. Among the available outputstte
ALADIN model, there already exist the CAPE, the 8tor
Relative Helicity and a _“Composite Map which
corresponds to an attempt to draw altogether @iffer
indices measuring the “availability in severe cartign”,
with either enhancement or inhibition charactersstsuch as
“@'w>14°C” and moisture convergence at 925 hRaand
Q.G. forcing within 400-500 hPa ; Saturation-defici.

Differently to this set of moisture and dynamical
properties, the approaches followed in the U.Sgk. the
tracking of severe thunderstorms and tornados pi@rtice
use of special “Convective Parameters

These Convective Parameters are all based on a
CAPE information (either the Most Unstable, the Mean
Level or the Surface Based one). They also inclutiero
terms, added as product terms to the (MU, ML or SB)
CAPE, like the Helicity, the vertical shear, theftinig
Condensation Level height or the MLCIN.

As an example, theEHI” is theEnergy (SBCAPE)
and Storm Relativelelicity (SRH) Index. It is defined by:
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The two terms SBCAPE and SRH are normalized in
the EHI formula (Davies, 1993) with some relevaalues,
set to 1000 J/kg and 160 m2/s2, respectively. Timeisato
provide an index varying from 0 to some units, legdo a
possible increasing scale of risk for Super-cell$arnado:
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FIG. 2: The EHI scale of risk for Super-cells or Tornado.

The other Convective Parameters (see for instance
Thomson et al,, 2003) are: the BRN (Bulk Richarson
Number) ; the SCP (Super-cell Composite Parametet) an
the STP (Significant Tornado Parameter).

I1. PRESENTATION OF RESEARCH

The motivation for this study is to compute witle th
ALADIN (9.5 km) and the AROME (2.5 km) models alkth
normalized USA Convective Parameters (BRN, EHI, SCP,
STP). The aim is to determine the regions with aigfisk of
severe convection, for the now-casting or shorgean
forecast purposes, i.e. where the indexes reachggor
beyond) the appropriate levels in each of the &scdlrisk”
(like > 4 for EHI and for F4 tornados on FIG. 2).

In the present preliminary study, we have used the
same thresholds and “scale of risk” than the oe¢srohined
in the USA from the climatology of RS over the Great
Plains. These values will have to be confirmedrétuned)
to be adapted to the conditions prevailing ovenéea

I1.RESULTS

Since the Meso-scale model AROME start to resolve
the convective scale, the CAPE computed from AROME
outputs can be logically small (even equal to zénojhe
simulated convective cores. But the CAPE is a common
factor of all the Convective Parameters and it colodd
interesting to apply some spatial filtering to tetputs of
AROME, in order to catch (may be) more relevant emvi
mental values into the CAPE computations (with undeal
or recomputed cores).

The “Filtered EHI” is thus computed with the
environment based on 100 km — Filtered data, |gptin

| F-EHI with F-SBCAPE ; F-SRH (3km-30dg) |

FIG. 3: The EHI computed

with AROME (2h forecast
from the 18 UTC analysis)

Note that the significant
values for the EHI are only
located close to the region ¢
Haumont, i.e. with small )
level of False Alarms.
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It results the following EHI maps, shown in FIGSakd 4.
They are based on a 18 UTC analysis, from 1 to 3shou

The F-EHI signal appearing in FIG. 4 is almost well
localized and with the right timing. Only the ing#y - from
FIG. 3 - is smaller than the expected value F-EHI fwith
possible dark purple colours).
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FIG. 4: The “movies” of the F-EHI for the F4 event, amslated
by the AROME (2.5 km) NH model / Zoom of FIG. 3.rEocast
from the 18 UTC analysis: 1 h and 19 UTC (left)h 2nd 20 UTC
(center) ; 3 h and 21 UTC (right).

The SCP and F-SCP are defined as follow, with the
associated “scale of risk” (Marginal Super-Cells Nen-
Tornadic SC -> Weak Tornadic-SC -> Significant Tolinad
SC).

SCP= ;\IL'C-lPEm?:,PH - SRHEA% - 0.5 (S/wnr!z(i?-soo,n)
1000 kg 160m~s™~ 7

| F-SCP with F-MUCAPE ; F-SRH (3km-30dg) ; F-Shear’ I
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FIG. 5: The formula and the “scale of risk” for the SGRADIN)
and the F-SCP (AROME).

For ALADIN — on the left in FIGS. 6 and 7 - the
SCP signal clearly exhibits a narrow maximum, bwo t
North-West from the region of Haumont. The F-SCRiesl
as seen by AROME (on the right) are more realiptissing
through the region of Haumont. The SCP and F-SCResalu
are smaller than the expected ones (for both ALARH
AROME): from the FIG. 5 they should be above 104unit
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FIG. 6: The SCP for ALADIN (left) and the F-SCP for AROME
(right), for 2 h forecast from the 18 UTC analy&8 UTC).
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FIG.7: As on FIG. 6, but for 3 h forecast (21 UTC).
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The “STP” and the associated “scale of risk” are

STP = MLCAPE,y,, ~ SRH,,  Shear, 10, 2000~ MLLCL
10007 kg™~ 20m°s™? 20ms™! 1500m
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FIG. 8 The formula and the “scale of risk” for the STTROME).

Like for the SCP values, the STP ones seen by
AROME are realistic, with clear and narrow maxima
passing through the region of Haumont. The STPeglu
almost reach the relevant ones for AROME (0.8 toréd®
spot at 21 UTC), whereas from the FIG. 8 they shoedath
1 unit, or more.
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FIG. 9: The STP for AROME. Forecast from the 18 UTC asialy
2 hand 20 UTC (left) ; 3 h and 21 UTC (right).

1V. CONCLUSIONS

It seems that the USA Convective Parameters could
provide additional and interesting outputs for &leADIN
(9.5 Km) and AROME (2.5 km) hydrostatic and non-
hydrostatic Météo-France models, respectively.

For the special case of this F4 tornado in theoregi
of Haumont, the EHI, SCP and STP maps do not generat
False Alarm over France, even if False Alarms amah-N
Detections have been more frequent on the 20098dAad.

As a future development, it could be interesting to
analyse the behaviour of the prognostic turbuleinetic
energy (with indeed a strong signal in the ALADINda
AROME models for this Haumont's case / not shown).

It could be also interesting to modify these
Convective Parameters, in order to avoid the caatéatl of
the index as soon as any of the (SB/ML/MU)-CAPEs are
equal to 0.

An attempt will be made to transform the
Composite Map, developed at the Météo-France Fdrecas

Laboratory, into the frame of the USA “Composite
Parameter” and with the associated thresholds to be
determined.
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