International Symposium on the Hazardous Winds
Associated with Severe Storms
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Hazardous wind research in the United States
Prof. Howard B. Bluestein
(The University of Oklahoma)
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The nature of severe convective storms in the central portion of the United States,
where tornadoes are most frequently observed and strong straight-line winds are
prevalent, will be discussed. Research in the U. S. has involved direct and remote
observations, numerical simulations, and laboratory modeling, as well as purely
theoretical studies. Since tornadoes and their parent storms are relatively short lived
and cover a very small surface area, it is necessary to “chase” them in mobile vehicles
in order to collect high-resolution data at the right place and at the right time, so that
the “captured” events may be studied. The use of mobile instrumentation such as
Doppler radars and in situ instruments that measure temperature, pressure, wind, etc.,
to document and study severe storms, will be detailed. Photographs and radar imagery
will be used to show examples of tornado formation, tornado structure, and what
damage tornadoes can inflict. Observations are needed so that controlled experiments
using numerical models can be devised and verified. The challenges we face in using
improved instrumentation and numerical cloud models will also be addressed.
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Hazardous wind research in the Europe
Dr. Nikolai Dotzek
(DLR - Institute of Atmospheric Physics)
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Severe thunderstorms are one major weather hazard in Europe, with estimated total
damage of 5-8 billion EUR each year. Even though the trend in damage points
upward due to increases in vulnerability and possibly also due to climate change
impacts, a pan-European database of severe thunderstorm reports had not existed until
a few years ago. The development of this European Severe Weather Database
(ESWD) provided the impetus for the establishment of the European Severe Storms
Laboratory (ESSL) as a non-profit research organisation in 2006.

The main goal of the ESWD is to gather detailed and quality-controlled
information on severe weather events (e.g. tornadoes, straight-line winds, hail, heavy
precipitation) all over Europe in a uniform data format and a web-based user-interface
(www.eswd.eu) where both the public and collaborating national weather services
(NMHS) can contribute and retrieve observations. Involving the public helps to raise
completeness of the ESWD data significantly. By now, there are three NMHS
partners: DWD, INM and ZAMG. Extending both the NMHS collaboration and the
range of covered phenomena are further objectives.



The presentation will first review the research efforts in various European countries
to better quantify their tornado hazard. These have led to much progress, but national-
level activities have their limits when a homogeneous perspective across countries is
desired. The added value of the ESWD and the experiences gained during two years
of its operational availability will form the second part of the talk, also outlining
opportunities for collaboration for various user groups from research and NMHS. The
ESWD database already contributes to research projects, like RegioEXAKT
(www.regioexakt.de) in Germany, which focuses on adaptation to the future severe
thunderstorm hazard.
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Figure: All 12888 reports in the ESWD (as of 3 September 2007): Tornadoes (red), damaging winds (yellow), hail (green), heavy
precipitation (blue), funnel clouds (white).
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Although most of wind hazard in Japan is caused by typhoons and extratropical
cyclones, | will focus on research on small-scale atmospheric phenomena that cause
localized severe wind hazard. These include tornadoes, downbursts and small-scale
disturbances in a typhoon.

About 20.5 tornadoes occur in Japan per year, and 0.5 fatalities on average per year.
During 1990s, Doppler radars for research purpose started to observe classical and
mini supercells to document their characteristics. Numerical simulations of supercells
and tornadoes became popular in 2000s. After 12 persons were killed by two
tornadoes in 2006, 11 operational radars of Japan Meteorological Agency are being
dopplerized and are hoped to contribute to understanding tornadic storms in Japan.

According to Ohno et al. (1996), 75 downbursts associated with 25 events occurred
in Japan between June 1981 and September 1994. No airplane accident due to a
downburst has occurred, although at least two incidents are reported. At least two
persons were killed by the strong surface wind due to downbursts and serious damage
to houses has been reported. Most of the downbursts in Japan are wet ones, although
occurrences of dry microbursts in winter are noted recently. Ohno et al. found that
downbursts accompanied by hail tend to have a stronger wind and a smaller
horizontal scale.

During the 19th typhoon in 1991, a number of localized wind damage to cedar trees
occurred in Ooita Prefecture. These may be due to boundary layer rolls and are being
numerically studied by a large eddy simulation model.



One year project on severe local wind hazard supported by Special Coordination
Funds for Promoting Science and Technology by the MEXT started in April 2007. It
is hoped that a close cooperation between scientists of engineering and meteorology
will contribute to future mitigation of wind hazard.
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Reflectivity as observed by JMA Haneda Airport Radar at 1737 JST (Japan Standard

Time) on 11 December 1990 (upper left), closed-up view of the supercell (lower left)

and the funnel cloud of the Mobara tornado illuminated by lightning (upper right)

(Suzuki and Niino, 1991).
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In the last 3 years, hazardous severe storms, such as tornadoes in Nobeoka city,
Miyazaki prefecture and in Saroma town, Hokkaido in 2006, and a severe wind event
in Sakata city, Yamagata prefecture in 2005, occurred, and they killed 14 persons.
Under the circumstances, Japan Meteorological Agency (JMA) has been intensively
developing both the observation system and the prediction system for such severe
storms, although average annual number of tornado occurrences are 20 at most and
seldom people died for them before the recent years. With 11 operational Doppler
radars deployment, which enables the detection range to cover most of Japan, and on
the basis of results of the investigation using tornado-related atmospheric indices,
JMA starts issuing tornado-related “Hazardous Wind Watch” in March 2008. JMA
also plans to issue detailed hazardous wind forecasts up to one hour ahead, namely
“Severe Weather Forecast (tentative name),” from 2010.

Hazardous Wind Watches are new bulletins issued when hazardous winds are
likely to occur in an area of about 7,000 km? In addition, existing weather
information bulletins and advisories, which are issued in advance, are being improved
by including messages on the possibility of severe winds urging people to watch out
for tornadoes and other hazardous winds.

Severe Weather Forecast is more detailed information showing areas where
hazardous winds are likely to occur in one hour with the resolution of 10km grid. This
information will be issued every 10 minutes in GPV format.

Tornado paths are very narrow and not long, several kilometers at most in Japan,
and their life-times are generally short. For these reasons and a few occurrences in
Japan, it is pretty difficult to forecast hazardous winds with high accuracy on time and
space. Japanese people are not accustomed to the performances of the information,
the nature of hazardous winds, and how to self-defend to those winds. JMA therefore
makes every effort for people to understand hazardous wind phenomena and the
information.
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