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Overview

e The field campaign EULINOX
e Synoptic setting of 21 July 1998

e Observation areas

e Life cycle of the supercell
e Lightning activity
e Relation to hydrometeor fields

e Relation to temperature levels

e Summary

e Conclusions
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Synoptic situation of 21 July 1998
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Life cycle of the supercell storm
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Life cycle of the supercell storm
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Life cycle of the supercell storm
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Life cycle of the supercell storm

s__nlv|________________________ TTTT T T T T T I T T T I T I T ITT[TTTT]
12F : 3
9 _ & «W&Jﬁ, |.
xq\ J }, ]

6 I Ml _‘%V \f 7
BN 0T ]

w*\Q @@ AN~ =
OJ.........W...\... ...b\., o b b b beea

-50-40-30-20-10 O

10 20 30 40 50 60

MAX_CAPPI
VA
POLDI RAD
18:09 UTC
21 Jul 98

-50-40-30-20-10 O

X

ONERA

10 20 30 40 50 60

in km

_nlvo LI LU LI L L

@wu )

0 6 9 1215

z in km

18:09 UTC

Supercell begins to decay

DLR




Deutsches Zentrum fiir Luft- und Raumfahrt e.V.

Life cycle of the supercell storm
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Flash frequency on 21 July 1998
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= Divide flash rate by 4 to obtain unit flashes per minute
= ITF sensor with higher detection efficiency than LPATS, especially for IC

= On average only 15 % of all flashes were CG, i.e. IC/CG ~ 7
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Flash frequency on 21 July 1998
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Reflectivity PPI
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Reflectivity RHI
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Flash correlation with hail mass
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Flash correlation with snow mass
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Flash correlation with graupel mass
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Flash signatures in VHF-band

Low-level VHF maximum at 3.5 km.

Example: cloud to ground lightning
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Flash signatures in VHF-band

Secondary VHF maximum at 6.5 km.

Example:
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Summary

Supercell of 21 July 1998 showed the following characteristics

flash rate between 10 and 50 min—! for 4 min averaging,
up to 80 min—! for 1 min averaging

high IC/ CG ratio of about 7
highest spatial correlation of flashes with graupel mass
weaker correlation exists for hail and snow mass

distribution of VHF sources with reflectivity is strongly skewed and
peaks at ever higher reflectivity as the storm decays: near 32 dBZ at
17:45 UTC and around 45 dBZ from 18:21 dBZ on

distinct peak levels of VHF activity near the freezing level and the
-15°C level (approx. 4 km and 7 km AGL)
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Conclusions

1. EULINOX database not only valuable to quantify LINOx production, but
also from a cloud-microphysical view

2. Radar and ITF data help to get a 3D picture of the in—cloud processes
that lead to lightning discharges

3. The ITF has a higher detection efficiency and greater reliability than 2D
systems like LPATS in determining the flash type (CG, IC, polarity) as well
as the flash rate

4. Analysis can aid in developing/improving lightning parameterizations
for atmospheric models

5. As 21 July 1998 was a special case, other EULINOX days have to be com-
pared with it to verify and further evaluate these preliminary results
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