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[Purpose and Background of the Research]

Social vulnerability has become a major
concern in recent years for the modern highly
sophisticated society, particularly in terms of
natural disaster. In order to prevent the
meteorological disaster, the radar system has
been widely used and the most effective tool,
because the system can remotely sense the
meteorological targets over the wide area in a
short time. Most conventional radars for both
operation and research are S-, C-, and X-band
radars covering 100—450 km in radius with a
range resolution of more than 100 m and a time
resolution of 5 min roughly, which are
appropriate for the precipitation system of
macro- or mesoscale. On the other hand, it is
difficult for conventional radars to detect smaller
scale weather phenomena such as localized
scattered thunderstorms, tornadoes, and
microbursts, which often damage our lives
seriously. In addition to these, while the radar
system can detect the motion of the hydrometors,
it is not possible to detect the electrical signature
of thunderstorms. In this project, using the
recently developed small radar systems and
lightning location system, the life cycle of the
thunderstorm and lightning activity are
observed with high resolution, and the way to
predict the meteorological disaster will be
developed.

[Research Methods]

In this research project, based on the
developments of the 3 dimensional lightning
mapping system and the broad band radar
system, we are going to 1) develop the radar
network and assess its effectiveness, 2)
construct the data processing and distribution
system, 3) analyze the thunderstorm behavior
using both the broad band radar data and
lightning location data from the digital broad
band interferometer, and 4) develop the
prediction model for meteorological disaster.

[Expected Research Achievements and
Scientific Significance]
The two main instrument used in this
research project, the broad band radar and the
broad band digital interferometer, have been

both developed in Osaka University. The
Ku-band broadband radar (BBR), with fast
scanning  capability  for  meteorological
application can accurately measure the radar
reflectivity factor with a range resolution of
several meters and a time resolution of 55 s per
volume scan from the nearest range of 50 m to
15 km for 10-W power using pulse compression.
On the other hand, the broad band digital
interferometer is a system to locate sources of
VHF impulses based on the digital
interferometric technique. The basic idea of the
technique is to estimate the phase differences
between the EM pulses received by a pair of
spatially separated broadband antennas at
various frequencies. By doing so, the location of
the VHF sources emitted by lightning is
determined and the 3 dimensional structure of
lightning progression is reconstructed with at
least 2 sites. Using these instruments, the
electrical and dynamical nature of storms are
observed and analyzed to predict the natural
disasters.
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