LIS Images
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Fig.1 Lightning activity over western Japan during Baiu-Season

REFLECTIVITY (dBz) AT A CONSTANT HEIGHT

REFLECTIVITY (dBz) ACROSS THE TRACK

REFLECTIVITY (dBz) ALONG THE TRACK

0 5

10 15 20 25 30 35 40 45 50 55 60 65 70

Fig.2 Simultaneous observations of radar reflectivity and lightning activity
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Fig.3 Lightning Distribution over Japan Islands and Pacific Ocean
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LIS Images
Figure 1

Lightning activity over western Japan during a late Baiu-Season observed by the Lightning Imaging Sensor (LIS) on board on
the Tropical Rainfall Measuring Mission (TRMM). Thunderstorms from July 2 through 4, 2000, were quite active all over Japan.
Figure 1 presents the lightning activity captured by LIS as it passed over western Japan from 16:33 to 16:37 JST July 3. The active
cumulonimbus clouds and lightning flash locations are found to be coincident. The cumulonimbus clouds seemed to develop along
the Baiu front from Kyusyu district to the Kii Peninsula. An isolated thundercloud in Kanto area is also seen and lightning activity is
noticed there. LIS recorded 132 lightning flashes over 19 thunderclouds during these 4 minutes.

Figure 2

Comparison of Precipitation Radar (PR) and LIS. TRMM satellite observations give us the unique simultaneous observations of
radar reflectivity and lightning activity. Lightning activity captured by LIS is superimposed on the horizontal cross section at 2km
above sea level in Fig 2. The vertical cross sections at lightning flash locations are also given in Fig. 2. The lightning flashes
occurred in regions of strong convection. These results are expected to provide a comprehensive understanding of the mechanism
of lightning discharges. The world’s first 3D radar echo and lightning flash location without any time delay is presented in Fig. 2.
This suggests the necessity of continuous satellite observations for the future deeper understanding of lightning discharge
mechanisms.

Figure 3
Statistical lightning activity near Japan. The last two-year observations by LIS indicate that thunderstorms are active over land
during summer and active over the Pacific Ocean during winter. The lightning activity seems to migrate with the season, and this is
an interesting new result. Since it has been noticed that winter thunderstorms are active along the Hokuriku Coast and over the Sea
of Japan, Fig. 3 presents a new discovery.
(Courtesy of Osaka University's Kawasaki Lab. in cooperation with NASDA)



