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Abstract I

target is to improve the accuracy of numerical weather forecast for severe weather phenomena such as localized
heavy rainstorms in urban areas through data assimilation. In this method, we estimate water vapor near a ground
surface from the propagation delay of digital terrestrial broadcasting waves. Developing a system that monitors

water vapor near the ground surface would improve the accuracy of the numerical weather forecast of localized
severe weather phenomena.

A method of estimating water vapor using digital terrestrial broadcasting waves is developed. Our
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Principles for Estimating Water Vapor local oscillators at radio towers and receivers are major

error factors, two configurations are proposed to
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Above figures show an example of observed results using
reflected waves at NICT. Red, green, and blue lines are

correspond to the results in areas 1, 2, and 3, respectively. Present status of observation network in Tokyo Metropolitan Area.
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Abstract SAR transmits radio waves to the ground surface and receives the backscattered echoes. SAR can take surface images
independently of the time of the day or the atmospheric conditions because SAR uses microwaves. Pi-SAR X2 can also estimate surface
elevations by interferometric observation. SAR uses the relative motion between the antenna and the target region to obtain finer spatial
resolution than conventional real aperture radar. Backscattered echoes received successively and coherently at different antenna positions
are stored and post-processed to realize high resolution. The spatial resolution in Pi-SAR X2 is 30cm.

Range direction
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The lower figure shows the airplane equipped Pi- Azimuth direction
SAR X2 device and the antenna pods.

Left figure shows Sendai Airport observed by Pi-SAR2 on March
12, 2011. Right figure shows landslide observed by Pi-SAR2 on
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The top antenna is for cross-track ~ The top antenna is a V polarization Sendai Airport. The black color shows the

interferometory, and the bottom  slotted waveguide antenna. The flooded areas. The rubble can be seen
one is for along-track ~ bottom one is an H polarization there. Tsunami reached about 5.5km inland
interferometory. slotted waveguide antenna. from coastline.

i 3D image Mar. 11, 2011
COIO rimage Pi-SAR2 can observe a ground or sea surface J The lower figure shows 3D image :

by using vertically and horizontally polarized waves. The lower-right around Mt. Shinmoe. This image is created from the
figure shows the color composite image around Tokyo Sky-tree. elevation data and color composite SAR image.

This image shows landslides that occurred
after a huge earthquake. The red circle
shows landslide area.
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Abstract
4 The lower figures shows the physical process until guerilla heavy rain occurs and NICT sensor network to measure
water vapor, cloud, rain and wind. NICT aims to contribute to society such as early detection of disasters using the sensor network.
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New weather radar I Observation results I

Gasedjapavineatiofiaday DGAIN The lower figures show the time series of the local heavy rain caused by solitary
(New weather radar) (Conventional weather radar) . .
cumulonimbus clouds observed with the new weather radar. Look at the three-
»\\\ dimensional structure of rainfall near the Kyotanabe-shi in the southern part of Kyoto
d/<.;/ Prefecture from the northeast direction (lattice spacing 100 m).

Planar antenna (128 element waveguide slot

Antenna Type Parabolic antenna (diameter 2.2 m)

antenna)
Transmitter Semiconductor device Klystron* or Semiconductor device?
Power 430w 100kW! or 200W2
Observation range 60km 80km
Polarized wave Horizontally polarized wave Horizontally and vertically polarized wave
Observation time 30s (100 elevation angle) 300s(15 elevation angle)

Radar Reflection Factor, Doppler Speed,
Observation items Radar Reflection Factor, Doppler Speed Polarization wave radar reflection factor ratio ,

Observation area I

| New radar systems
| were installed at
Osaka area. Radar 1
was installed on the
top of the building at
Osaka Univ.. Radar 2
was installed on the
top of the tower at
NICT Kansai branch.
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