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Observations of snow clouds with Ka-band radar in seeding experiments
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In some populated areas of central and western Japan, they have recently had a potential problem of water shortage. MRI a
10 other research organizations have launched the five-year research project (2006-2011) 'Japanese Cloud Seeding Experime
for Precipitation Augmentation (JCSEPA)’ (Principal Investigator: Dr. Masataka Murakami of MRI) to aim drought mitigation
and water resource management. This project is made of four sub-programs; (1) analytical study by using past data, (2) remo
sensing study by using multi-wavelength active and passive sensors, (3) airborne and ground-based in-situ measurements, &
(4) meteorological and hydrological numerical modeling study and cloud chamber experiments.

When seeding experiments from the aircraft carried out in the winter season in FY2007, we operated a Ka-band radar &
Hodaigi, Gunma prefecture during December 2-20 to monitor seeding effects. The Ka-band radar operates at a frequency «
34.75 GHz. The radar has a steerable 2-m parabolic antenna and a 100-kW peak output power, with a range resolution of 12
m, and sufficient performance to detect scattered echoes from cloud droplets. We used a combination of PPl (Plan Positic
Indicator), CAPPI (Constant Altitude PPI) and RHI (Range-Height Indicator) antenna scanning modes.

Figure shows temporal variations of RHI echoes in the azimuth of 305 degrees in December 17, 2007. The seeding was carrie
out at the altitude of 3.3 km twice of 16:07:03-16:10:26 and 16:14:29-16:17:40. Wind direction and speed at that altitude were
297 degrees and 18 m/s, respectively. The seeding was carried out in the perpendicular direction to the wind. The echo due
the first seeding appears at the range of 23 km in the height of 2 km at 16:16. (Please note that the sea level of the radar is 1 kn
It moves to the radar and reaches just above the radar at 16:38. The echo due to the second seeding was weaker than the first
but was detected from 16:27 to 16:47. (Figure shows until 16:31.)
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