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A new phased array radar system for meteorological application has been developed by Toshiba Corporation and Osaka Ur
versity under the grant of NICT. It is now well known that the rapidly evolving severe weather phenomena (e.g., microbursts,
severe thunderstorms, tornadoes) is a threat to our lives particularly in densely populated area and the number of the phenome
tends to increase as the result of the global warming. Over the past decade, mechanically rotating radar systems at C-band
S-band have been proved to be effective for weather surveillance especially in wide area more than 100 km in rage. Howeve
the rapidly evolving weather phenomena has the temporal and spatial scales comparable to the resolution limit (-10 min. an
-500m) of the S-band or C-band radar systems, and cannot be fully resolved with these radar systems. In order to understand t
fundamental process and dynamics of such fast changing weather phenomena, volumetric observation with both high tempor
and spatial resolution are required.

The phased array radar system developed has the unique capability of scanning the whole sky with 1200m and 10 or 30 seco!
resolution up to 60 km in a cost effective manner. The system adopts the digital beam forming technique for elevation scannin
and mechanically rotates the array antenna in azimuth direction within 10 or 30 seconds. The radar transmits a broad beam
several degrees with 24 elements and receives the back scattered signal with 128 elements digitizing at each elements. Then
digitally forming the beam in signal processor, the fast scanning is realized.

The system was installed at the top of the building in Osaka University in May 2012, and has been operated continuously sinc
then. In this presentation, the system and the initial observation results will be talked.
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Relationship between rainfall distribution and surface wind during heavy rainfall occurred
in central Tokyo in summer
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Formation of Heavy Rainfall over Mountain Slopes Surrounding an Inner Basin Associ-

ated with the Passage of a Typhoon

0000 ™ 0002,00008350000¢0
Tetsuya Sanly, Satoru OisHi, Kengo Sunadi Tadashi Suetsubi

0000000000 0000000000,2000000000000000,3%30000
lnternational Research Center for River Basin Environment, University of Yamad&ssearch Center for Urban Safety and
Security, Kobe UniversityUniversity of Yamanashi

Heavy rainfall over mountainous regions is often associated with a typhoon (e.g. Misumi 1996 and Yu and Cheng 2008). How-
ever, the formation process of such heavy rainfall has not been known enough. On 21 September 2011, heavy rainfall occurre
over the inner mountain slopes surrounding Kofu Basin with the passage of Typhoon Roke (2011) (hereafter, T1115), which wa
observed by the X-band multi-parameter radar installed in Kofu Campus of University of Yamanashi on Kofu Basin (hereatter,
the UYR). In the present study, from a case study of the particular event, we investigated the formation process of heavy rainfal
over the inner mountain slopes associated with the passage of a typhoon.

T1115 moving toward northeast made landfall near Hamamatsu about 100 km southwest of Kofu Basin at 1400 LST (Local
Standard Time = UTC + 9 hours). The center of T1115 moved to Kofu Basin from 1400 LST to 1600 LST; it passed on the south
part of Kofu Basin from 1600 LST to 1800 LST.

When the center of T1115 was approaching to Kofu Basin from 1400 LST to 1600 LST, rainfall amount, derived by the UYR
observation at 1.5 km above the mean sea level, was large over the inner slopes of Mts. Koma. Many precipitating cells (hereafte
cells) existed continuously over the slope of Mts. Koma on the west side of Kofu Basin. The heights of cells were lower than
the altitude of the melting layer in the stratiformed precipitating system associated with T1115. On Kofu Basin, positive Doppler
velocity (DV) appeared at the lower elevation angle with surface wind toward Mts. Koma, namely toward the center of T1115. At
that time, surface equivalent potential temperature at Kofu was high with east-northeasterly wind. We consider that the air with
high equivalent potential temperature transported by the lower wind toward the center of T1115 and was lifted over the slope o
Mts. Koma.

Then, rainfall amount was largest over Mts. Misaka on the south side of Kofu Basin when the center of T1115 was passing of
the south part of Kofu Basin from 1600 LST to 1800 LST. The heights of cells were also lower than the altitude of the melting
layer. On Kofu Basin, DV increasing from northwest to southeast appeared at the lower elevation angles with surface wind towar
Mts. Misaka, namely toward the center of T1115. At that time, surface equivalent potential temperature at Kofu decreased witt
northwesterly wind. We consider that the air with high equivalent potential temperature over the slope was lifted when the lower
wind with the air with low equivalent potential temperature arrived at the slope of Mts. Misaka.

The appearance distribution of the cells was varied with the variation of the surface wind associated with the pass of T1115
which contributed to the distribution shift of the heavy rainfall. It is mentioned that the appearance and development of precipi-
tating cells over the mountain slopes controlled by the lower wind blowing to the center of T1115 contributed to the formation
of the heavy rainfall.

Acknowledgement: This study is supported by the Global COE Program of University of Yamanashi directed by MEXT, Social

System Reformation Program for Adaption to Climate Change of NIED under the Strategic Funds for the Promotion of Science
and Technology of JST/MEXT and Grants-in-Aid for Scientific Research of JSPS.
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Validation of Algorithm for the Identification and Tracking of Convective Cell (AITCC)
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Basic research of now-casting system for severe storms by using a dense GPS network
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Spatial analysis of GNSS tropospheric slant delays using a dense network of receivers
Spatial analysis of GNSS tropospheric slant delays using a dense network of receivers

Eugenio Realirti*, Toshitaka Tsuda Kazutoshi Sath Masanori Ohigaws Yuya Iwaki
Eugenio Realirti*, Toshitaka Tsuda Kazutoshi Sath Masanori Ohigaws Yuya Iwaki

'RISH, Kyoto University, Japan
'RISH, Kyoto University, Japan

Urban areas are facing increasing threats due to the sudden development of localized thunderstorms and torrential rain, whi
can cause floods, trigger landslides and damage crucial infrastructures. While such local heavy rain events are difficult to b
forecasted by current numerical weather prediction models, short-term predictions at local scales could potentially benefit fron
reliable measurements of the temporal and spatial variability of water vapor in the atmosphere. In order to support the nowcastin
and forecasting of these phenomena and to improve the resilience of local communities against rain-related threats, it is need
to improve the horizontal resolution of water vapor observation sites by deploying sufficiently dense networks of monitoring
stations.

Fixed receivers of known coordinates tracking GPS satellites can be used for water vapor monitoring, since the GPS signe
delay induced by tropospheric refractivity is related to the amount of water vapor along the slant path between each satellite an
the receiver antenna (GPS meteorology). Indeed each receiver-satellite pair can be seen as a device that scans the tropospl
along a continuously varying direction as the satellite moves with respect to the position of the receiver. The traditional approact
to GPS meteorology sees the averaging of all slant delays above low elevation thresholds, after having mapped them to tt
zenith direction. When using very dense networks of receivers, however, the averaging cones defined by low elevation thresholc
overlap significantly and produce a horizontal smoothing effect. It is thus necessary to select high elevation slant delays for eac
station in order to preserve the high resolution observation capability of a dense network of receivers.

GPS satellites alone do not provide continuous coverage at sufficiently high elevation angles (e.g. higher than 70 degrees
therefore the integration of GPS with other Global Navigation Satellite Systems (GNSS) is required. The fast development of
new GNSS constellations will soon provide the means to increase the number of receiver-satellite pairs, and consequently f
increase the capability of each receiver to continuously observe the troposphere along directions close to the zenith. In additio
the particular geometry of the Quasi-Zenith Satellite System (QZSS), once the constellation is completed, will provide a mean:
to monitor the amount of water vapor along slant paths continuously close to the zenith direction in Japan, without the need t
switch between different systems.

In this work we analyze the spatial distribution of GNSS tropospheric slant delays observed by a dense network of receiver
deployed near Kyoto, Japan. Slant delays estimated from QZSS observations by the first launched satellite are included in tt
analysis, comparing them with those estimated using high-elevation GPS satellites and analyzing their azimuthal dependenc
The current status of new GNSS constellations and their potential benefits for meteorology are also briefly discussed.

O 0000 : GNSS, troposphere, slant delays, water vapor
Keywords: GNSS, troposphere, slant delays, water vapor
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Localized water vapor signals detected by ALOS/PALSAR data in Japan
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Academic-Industrial collaboration study on the observational database for elucidation o

the localized katabatic wind
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Localized meteorological phenomena often cause severe disasters. The dynamics of these severe phenomena has not fully
cidated, because of their small temporal and spatial scale. This thesis focuses on localized katabatic wind called as Hira-Oros
seen in the region between Hira mountain range and Biwako lake on October-May. Conventional knowledge of the katabatit
wind is not enough to fully explain the mechanism of the narrow width and the rapid migration of the strong wind region.

Comprehensive observation for monitoring the horizontal structure of Hira-Oroshi is very useful to solve the puzzle of Hira-
Oroshi phenomena.

The Kyoto University started academic-industrial collaboration research for the elucidation of Hira-Oroshi phenomena through:
out the dense surface meteorological observation distributed in the whole of Hira-Oroshi area.

NTT DOCOMO environmental sensor network started surface weather observation at nineteen metrological stations from Oc
tober, 2012. Due to the regulation of observation height, the observed data included the effect of height variations. The exceller
cross-correlation coefficient among the neighboring data were confirmed. The wind velocity difference due to the difference of
observation height were compensated by using logarithmic raw of wind velocity in the frictional atmospheric boundary layer.
After the QC of the data, the comprehensive database of surface wind velocity in Hira-Oroshi area was successfully constructe

The availability of the database was clearly demonstrated by unveiling the detailed two-dimensional structure of four Hira-
Oroshi events occurred on October-December, 2012.

gogoob:oboo,bboboobood
Keywords: academic-industrial collaboration, the dense surface meteorological observation
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Numerical study of moving strong downslope wind Hira-oroshi in Japan
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Strong migrating downslope wind was elucidated using high-resolution non-hydrostatic numerical model. The strong downs-
lope wind appeared at the west side of Lake Biwa is called as Hira-Oroshi. In the Hira-Oroshi region, mountain range over 100(
m-altitude exists in the west side of the lake. The low altitude area exists over the north of mountain range. Hira-oroshi has quit:
unique characteristics that the strong (-50m/s) wind region with the narrow (-1 km) width migrates within 10 km width in every
case.

In authors knowledge, the dynamics of the migrating downslope wind has not been studied yet, although the researchel
researched the mechanism of downslope wind in the foot of mountain range through the observations and numerical foreca
model. The characteristics of Hira-Oroshi were successfully represented in the high-resolution non-hydrostatic forecast mode
in this research. The results strongly suggest the synergy effects of the breaking of mountain wave seen at 1 km height and tl
micro-scale patch of high potential temperature at the surface causes the formation of narrow downslope wind.

goooo:ogoo,bboooooobo
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