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INTRODUCTION

Severe storms in Southeast Brazil frequently cause enormous damage
to agriculture, urban areas, industries,-as well as loss of many lives,
due to strong winds (relatively frequent microbursts and occasional
tornadoes), hailstones, intense lightning and flash floods, resulting in
many millions of US Dollar damage annually;

[PMet’s efforts had mostly been concentrated on i1dentifying specific
signatures during severe storm events from radar observations, which
could be used as indicators of storm severity, as well as to develop
algorithms for short-term predictions;

However, it Is of equal importance to develop an effective alert system
for the occurrence of such severe events, ranging from a couple of
days (based on model outputs) to 30 min to three hours ahead
(nowcasting, using model outputs and radar information);

The objective of this study Is, to test the capabilities of the Meso-Eta
model for an early alert system in Southeast Brazil,

And ultimately, to provide a better Alerting System (up to 48 hours)
for the State of Sao Paulo .



OBJECTIVES

This paper presents characteristics of supercell storms, using
TITAN (Thunderstorm Identification, Tracking, Analysis and
Nowcasting) to determine cell tracks and storm severity
parameters, together with lightning data (CG strokes) from the
Brazilian Lightning Detection Network BrasilDat (only
available from 1999 onwards).

This study is still in progress.
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CAS DY: 17 October 1999
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TITAN Time History: Track 501/628 (12:22 — 15:22 LT)

Track 501-6Z28
Wil Mass P 1w Area Vo

__ﬂﬂ—hpaéﬂg___hh‘L:;Tg Finis beprr e

Track 5H01-628
'u'j.l"il'l'l HHa%,S F:u:-:h FIII:'LE

/ gt S o &
;Hfﬂhkbﬁﬂmaahh 3 :
"'-J\

. .
s \\. s
— =
+

=

3

| ! T
+ + 4 \i-
4:20,893 Cat /\E\_\

UCT LEod 1630 1700 1730 1200
| | | | |

LUCT LE00 1630 1700 1730 1200

Max dbz Track 501628 HE Cheras

Max dBZ: 60-72 —» 76 dBZ
Tops (40): (9-10) 11-13 km
Speed: (50-55) 60-70 km.h
VIL: (25-30) — 370 kg.m 2|y

UL LY " .
POH:  (0,7-0,8) — 1,0 = Ca
FOKR: 3+4 ‘

1
SEEET 2 ) fopshaze

— £ centr
UCT  1e0d 1630 1700 1730 1800 max 2
| | | | | |




BrasilDat: Cloud-Ground (CG) strokes on 17/10/1999
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CAS DY: 21/22 May 2004

2004-05-21 21123102 Composite Tracks to 2004-05-21 21:23:02 Tz 40 Past 0,2 (hrd il
21/22 M "1
pazt

WOTURORANGH




TITAN Time Hi

Track 1-33

Wil Mas= P 1u Area
kegemz ktons m3es kemni2

—

ory: Track 01/33 (22:30 — 00:08 LT)

POH: 0,8-1,0
FOKR: 3

Track 1-33

uiﬁm
kegemz

Max_dBZ: <65 dBZ
Tops (40 dBZ): 11-12 km
Speed: 55-60 km.h-t
VIL: 55-70 kg.m 2

5:192?+52|Eat

LCT o215
|




BrasilDat: Cloud-Ground (CG) strokes on 21-22/5/05/2004
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CASE STUDY: 25 May 2004

Several storms, associated with areas of strong
convective activity created by the passage of a
baroclinic system with strong convective instability and
vertical wind shear;

1 Supercell storm (40 dBZ track for 8,5 hours);

2 Tornadoes (F2-F3; F2);

Damage to sugar plantations, but 2 persons killed and
>50 severely injured.
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TITAN Time History: Supercell Cl
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TITAN/CIDD: Ground Flashes (CG) per Volume Scan
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CASE STUDY: 24 May 2005

Synoptic situation similar to 25 May 2004;
Severe wind storm (F2 like; 40 dBZ trac
Tornado (F3; 40 dBZ track for 3,2 hours);

Damage ca USD 42 million; one person killed.

5 h);
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BrasilDat: Cloud-Ground (CG) strokes (14:00 — 19:00 LT)
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CASE STUDY: 24 July 2007 (Hail Wath)
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BrasilDat: Cloud-Ground (CG) strokes on 24/07/2007
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ESTUDY: 29 July 2009
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BrasilDat: Cloud-Ground (CG) strokes on 29/07/2009
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CONCLUSION

From 18 years of radar observations, seven cases have so far
been analyzed when one or more supercells occurred;

All cases occurred during the transitional seasons or in winter
and were provoked by strong baroclinic syngptic situations
(cold fronts approaching from south-west), creating extremely
strong convective instability and vertical wind shear;

At least four of these supercells spawned a tornado, while
another two produced an extensive hail swath;

Their duration ranged from 3,5 to 8,5 hours and they occurred
any time of the day;

Using TITAN, the following typical Storm Severity signatures
were noted: cell displacement >50 km.h-*with the most
common direction from WNW to ESE, but other directions had
also been observed; Max_dBZ >60 dBZ, VIL >70 kg.m2, as well
as rotational shear of up to -5,0x10%st in the cases of the
tornadoes;



CONCLUSION (continued)

Intensive lightning activity (CG strokes) of the cells prior to
the tornado touch-down, dropped to wvery low stroke
frequencies during the mature tornado stage, after which it
Increased again. In contrast, the supercell storms, which did
not spawn a tornado, had relatively constant flash rates;

Although many more case studies will be needed, these severe

storm signatures are being gradually implemented
operationally for Nowcasting and severe weather alerts in the
State of Sao Paulo.






