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Extreme Weather Database -MP radar precipitation image information-
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Ku-band radar observation of cumulonimbi on August 11, 2011
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Formation of localized torrential rainfall associated with a cumulonimbus cloud devel-
oped over mountains
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Short-term flood prediction for Ciliwung river basin using C-band Doppler radar and dis-
tributed hydrological model
Short-term flood prediction for Ciliwung river basin using C-band Doppler radar and dis-
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In order to mitigate flood disasters occurring frequently in Jabodetabek (Jakarta, Bogor, Depok, Tangerang, and Bekasi) are
application of the weather radar technology to an early warning system against extreme weather is needed strongly and urgent
In this study, both observation and model calculation are done using a radar installed in Jabodetabek area.

First, rainfall data have been derived from observations with a C-band Doppler radar (CDR) during the intensive observationa
period of HARIMAU2010 (14 January to 15 February 2010). Analyzing these data, we have found two types of rainfall propaga-
tion patterns: zonal (from west to east) and meridional (from south to north, or from north to south). The latter is more important
to cause floods over the major (Ciliwung) river basin in the Jabodetabek area, which is related with convective clouds migrating
in the meridional direction with a diurnal cycle.

Next, the data for typical heavy rainfall cases were used to simulate runoff in the Ciliwung river basin by using a distributed
hydrological model (the CDRMV3 model). From the radar rainfall data over the Ciliwung river basin, generated runoff has
been calculated for each cell of the model. Discharge hydrograph obtained by this runoff simulation has been verified with
the discharge observational data. Simulations for the cases of meridional propagation patterns with diurnal cycle provide larg
discharges as observed actually. Therefore, this approach could provide a useful system for short-term flood prediction in Jz
bodetabek area.
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Retrieval of Water Vapor Anisotropy using the Japanese Nationwide GPS Array
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Basic research of now-casting system for severe storms by using a dense GPS network
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Formation Mechanisms of the Extreme High Surface Air Temperature of 40.90C Ob-

served in the Tokyo Metroplitan Area
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A record-breaking high surface air temperature in Japan of 40.90C was observed on 16 August 2007 in Kumagaya, located €
km northwest of central Tokyo. In this study, the formation mechanisms of this extreme high temperature event are statistically
and numerically investigated using observational data and the Weather Research and Forecasting (WRF) model. The extrer
event is caused by a combination of two particular factors: 1) Persistent sunshine and a lack of precipitation during the seve
consecutive days preceding 16 August 2007 were seen in Kumagaya. This was the 12th-longest stretch of clear-sky days in Ju
and August from 1998 up to 2008. Persistent clear-sky days allow the ground surface to dry out, which produces an increase |
sensible heat flux from the ground surface. This contributes to the extreme event, and its mechanism is qualitatively supporte
by the results of sensitivity experiments of soil moisture on surface air temperature. 2) A foehnlike wind (Fig.1) appears in the
numerical simulation, which is caused by diabatic heating with subgrid-scale turbulent diffusion and sensible heat flux from the
ground surface when this airflow passes in the mixed layer over the Chubu Mountains and the inland of the Tokyo metropolitar
area. Backward trajectory analysis and Lagrangian energy budget analysis show that the foehnlike wind plays a more importau
role in the extreme event than the adiabatic dynamic foehn pointed out by previous studies.
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Composite Map of X-band Polarimetric Radar Parameters and Rainfall Amounts in the
Tokyo Metropolitan Area
Composite Map of X-band Polarimetric Radar Parameters and Rainfall Amounts in the
Tokyo Metropolitan Area
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Due to severe rainfall attenuation, all the X-band radars in the network suffered a loss of received signal power. In severe
cases, signal extinction occurred in the area behind a strong precipitation area; signal extinction area being defined herein as
area where the backscattered signal is below the receiver noise level. The present study examines the accuracy of composite |
larimetric parameters (£, Zpr, and Kpr) and rainrate (RR) from an X-band polarimetric radar network situated in the Tokyo
Metropolitan area.

The case analyzed is one of localized convective precipitation that was observed on 28 Sep. 2010 by 4 X-band polarimetri
radars (EBN, KSR, SAT, and SYK), a 2-dimensional video disdrometer (2DVD), a Joss-Waldvogel type disdrometer, and a sur-
face rain gauge network. When the precipitation system passed over the disdrometer sites, a peak rain rate of 88¥@asm h
observed. Four X-band radars which compose the radar network successfully compensated each other for the signal extincti
and provided composite maps of the polarimetric radar parameters and the rain rate. Validations of the polarimetric parametel
and rain rate of the composite map were done by inter-comparisons of four X-band radars. Validations were also made by con
paring radar parameters with those calculated from disdrometers. The results of the inter-comparisons show reasonably go
agreement. The results of the validations of composjie Zp i, and Kpr and RR with disdrometers show good agreement;
the normalized biases (correlation) of those parameters were 3.9 % (0.92), 21.3 % (0.82), -2.18 % (0.94), and 1.35 % (0.90
respectively.

It is concluded that a network of radars is essential when X-band polarimetric radar is used for heavy rainfall observations
Composite polarimetric radar parameters can provide useful information, not only for hydrology applications but also for micro-
physical studies. However, the radar composite 10 minute rainfall amounts obtained were about 22 % smaller than surface ra
gauge data. The possible reasons are discussed.
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Analysis of convective precipitations using one-minute rainfall rate dataset by X-band MP
radar network in MLIT, Japan
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The convective precipitation which comprised of several convective cells develops very rapidly and sometimes it concentrate:
in a small area and, as a result, causes urban flooding. A humber of radar observation studies have reported that individual co
vective cells have average lifetimes of about 30 minutes. To investigate the three-dimensional structure of precipitation cell an
system, volume scan radar data can provide useful dataset, but it takes about 5-10 minutes at the least. This time-consuming v
ume scan could not trace a violent change of convective precipitation entirely. Therefore, to understand convective precipitatior
high spatiotemporal observations are essential.

Recently, National Research Institute for Earth Science and Disaster Prevention (NIED) developed an operational data prc
cessing system, which estimates the rainfall intensity from the radar data, and which creates regional composite data every ol
minute, under a Ministry of Land, Infrastructure, Transport and Tourism (MLIT) in Japan. This system provides a very high
temporal resolution rainfall intensity data in the large area, which is useful to study violent convective precipitation. The purpose
of present study is to clarify statistical characteristics of spatiotemporal structure of convective precipitation using X-band multi-
parameter (MP) radar data.

The present study uses one minute rainfall intensity data obtained by X-band MP radar network situated in the Tokyo
Metropolitan area from July to September 2010. The data has the spatial resolution of longitudinal 45/4” and latitudinal 30/4”
(250 m, approximately). In the analysis, 1) rainfall duration, 2) number of peak in each rainfall duration, 3) accumulated rainfall
amount, 4) rainrate intensity of each rainfall peak, etc are calculated based on time change of rainfall rate at each grid point, an
spatial patterns of 6) rainfall area and 7) distribution of rainfall peak are also analyzed.

Results of analysis of one peak continuous precipitation which has one peak during the rainfall period show the average life
time is less than 30 minutes, the maximum rainrate is 20-70 mh the accumulated rainfall amount is less than 10 mm and
the rainfall area is 8-9 ki The statistical analysis of two or more peak continuous precipitation (multi-peak continuous precip-
itation cell) is undergoing and the results will be presented at the conference.

0O 0000 : X-band MP radar, Convective precipitations, One-minute rainfall rate dataset
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Severe Weather Occurrence on the State of Sao Paulo caused by Upper Levels Cyclor
Vortices: A Case Study
Severe Weather Occurrence on the State of Sao Paulo caused by Upper Levels Cyclor
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This work presents a case study on Upper Levels Cyclonic Vortices (ULCV) that act on the May 4th 2009 causing major
impacts in the metropolitan region of Sao Paulo and in the Vale do Paraiba, Brazil. The interest of this case was the fact the
only few papers about ULCV in the subtropical latitudes of South America were published and due to the occurrence of a sever
hailstorm on cities of the state of Sao Paulo, used to evaluate the numerical model ETA20 to identify these extreme events. TF
synoptic analysis fields of wind, vertical velocity (omega) and geopotential height were carried out, also a simple evaluation of
the numerical model ETA20 predictions. The results showed that the cyclonic vorticity is slightly increased during the morning
until dawn and follows eastwards as a dipole shape with a wide range of trough and the rear edge. The severe weather obsen
in the most of the State of Sao Paulo was associated with the behavior of the atmosphere in the middle and upper troposphe
specifically with the presence of anomalous cold air at these levels. There were a maximum gradient of zonal and meridiong
wind and intense upward movements in the eastern cone of the State of Sao Paulo with rainfall and hail mainly in the Vale dc
Paraiba. The thermodynamic analysis indicated the presence of a very moist mass and unstable air over much of the State of S
Paulo. The numerical model ETA20 identified the favorable area to the occurrence of storms with 18 hours in advance.

00000 : ULy, instability index, weather forecast
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Projected regional-scale changes in environmental stability for summertime convective

rain in Tokyo under global warming
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