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A field campaign project for study of thunderstorm-induced heavy local rainstorms in the

Tokyo Metropolitan Area
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Introduction of Korean GRL activities for international cooperation field experiments be-
tween Korea, Japan and Taiwan
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Environmental atmospheric research such as heavy rainfall and aerosol particles are occurred with severe weather phenome
and transported to Korean peninsula, Japan, Taiwan and China. Natural disasters are concentrated in summer monsoon seasc
each country and their damages are also increased every year.

Global Research Laboratory of PKNU-HyYARC Observation Network for East China Sea (GRL-PHONE) was established on
June 1, 20086, for the purpose of reduction and prediction of natural disaster caused by severe weather and understanding of me
anism of heavy precipitation system in the East China Sea. And joint observation research of SOWMEX/TIMREX (Southwest
Monsoon Experiment/Terrain-influenced Monsoon Rainfall Experiment) in Taiwan was accom-plished to improve the QPE/QPF
during monsoon season and we had an intensive field experi-ment to understand physical process associated with the terra
influenced heavy precipitation systems near Tokyo metropolitan city. Aerosol particles were observed on the tower of leodc
ocean research station located in 150km southern area from Jejudo to know the fluctuation of oceanic aerosols with horizont:
and vertical wind fields.

For these research projects, we continuously plan international field experiments to obtain various data using meteorologic:
instruments such as dual polarimetric radar, AWS, radiosonde, UVW anemometer, rain gauge, LPC aerosol counter, and di
drometers (POSS, Parsivel, JWD and 2DVD).

00000 : GRL-PHONE, SOWMEX/TIMREX, Terrain-influenced heavy precipitation, Aerosol
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Development of the Phased Array Radar for Meteorological Application
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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 under developing has the unique capability of scanning the whole sky with 100m and 10 secol
resolution up to 30 km in a cost effective manner. To achieve this goal, the system adopts the digital beam forming techniqu
for elevation scanning and mechanically rotates the array antenna in azimuth direction within 10 seconds. The radar transmi
a broad beam of several degrees with 24 elements and receives the back scattered signal with 128 elements digitizing at ec
elements. Then by digitally forming the beam in signal processor, the fast scanning is realized. In this presentation, concept c
the project, current status of the radar development, and some results of the signal processing will be presented.

gooobo:booo,0boon
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Statistical features of cumulonimbus first echoes generated in the Tokyo Metropolitan Re

gion on mid-summer days
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Extreme Weather - From a Sociological Perspective
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Approach on research of heavy rainfall with water disasters using X-MP radar of Univer-

sity of Yamanashi
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Behavior of cold outflow and gust front during a torrential rain occurred in central Tokyo

on August 5, 2008

0o0oooo',0ooooY4LooootYLoooooo?2o00003,0000¢4
Hideo Takahashi, Hiroaki Yamatd, Shogo Shimizt, Sayuri Okubd, Kazuyuki Takahasfj Hiroto Suzukt

lopopooo,?0000000000,30000000000,49R000
1Tokyo Metropolitan University’NARCT, 3Tokyo Met. Res. Ins. Env. PrdtJR EAST

20080 80 50000000 O0U0COUCOOOUOOUOOOOOODUOODOOCODOODODOOOOODOOOOOO0 109 mm/hour
gooOoOoOoOoOoOOOOOOOOODOOOODODOODODOOOD 400000000 20mm/IOMNIOO00O0O0O00O00
goooooOoUoUooooooooooOoOCOOOoOoOoOOoOooooooooooOOOOOOOOOOOOg 3misd
booooobobobooooooooboboobooooooobooboboooooooboobOobooooooon
00000 7m/sOO0000000000DO0OO0OO0OOOOOO0O0O0OO00OO0O0O0O0O0O0O000O0O0O0O0OOOO0O0
goooboooboooooobooooboooboobobooobooooboooobooboboobOobobOobOoboooDboon
obooooooobOobobooboooooooboobobooooooobooboboobooobooboboobooooon
boooooooboboboooooooboboooooooboobobOoboooboooboOobOobOobooooooon
gboboobobooobobooboobooboooobooboooobobooooobooooboOobooboobOoooon

gooobo:oboog,bbobo,oobbb,0oobbobo,ooboboboo
Keywords: torrential rain, central Tokyo, cold outflow, gust front, urban canopy



Japan Geoscience Union Meeting 2011 d
(May 22-27 2011 at Makuhari, Chiba, Japan) J

©2011. Japan Geoscience Union. All Rights Reserved. apan
Geoscience
JU““’“
u022-10 00 :304 og:50 220 17:20-17:35

LETKFO O OO 20080 70 280 0 000000000000
Data assimilation experiments of intense rainfall event over western Japan on 28 Jul

2008 using LETKF system
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Wind gust phenomena observed by the X-NET (X-band weather radar network)
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Nowcast of high winds by using X-band doppler radar network
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X-band Polarimetric Doppler Radar Network in the Tokyo Metropolitan Area (X-NET)
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Data processing of MLIT X-band MP radar
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Correction of Radar Reflectivity and Differential Reflectivity for Rain Attenuation at X-

band
Correction of Radar Reflectivity and Differential Reflectivity for Rain Attenuation at X-

band

Dong-Soon Kim*, Masayuki Makl, Dong-In Leé&, Shingo Shimizti, Maesaka TakeshiKoyuru Iwanami
Dong-Soon Kim*, Masayuki Makl, Dong-In Leé€, Shingo Shimizti, Maesaka TakeshiKoyuru Iwanami
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INIED, Japan?PKNU, Korea

Rain attenuation correction is very important to obtain accurate radar reflectjyignd differential reflectivity % g, particu-
larly with the X-band wavelength radar. In the case of a dual-polarized ragaand Z, z can easily be corrected by differential
propagation phase measuremeng(Kor PHIpp), because phase measurements are not affected by attenuation or calibration
errors. In the self-consistent method with constraints proposed by Bringi et al. (2001), an optimal value (alpha) for the specific
coefficient between K p and specific attenuation at h-polarizatiopy AA 7 = alphaK pp) is determined by employing a mini-
mization process for each beam of the radar. However, the specific coefficient alpha can vary widely, mainly as a result of nature
variations in DSD, temperature, and drop shape in a precipitation system.

The shifted self-consistent (SSC) algorithm based on the self-consistent method for rain-attenuation correction of reflectivity
Zy and differential reflectivity 4 r are presented for X-band polarimetric radar. This SSC algorithm calculates the optimum
coefficients for the relation A-K pp, every 1 km along a slant range. The advantage of this method is that the natural distribution
of DSD along the range of radar can be represented by the optimum alpha distribution. The attenuation-cosrgde@lZu-
lated from reflectivity at horizontal polarization and from reflectivity at vertical polarization after attenuation correction. The SSC
algorithm is applied to RHI (range-height indicator) scans as well as PPI (plan position indicator) volume scan data observer
by X-band wavelength (MP-X) radar, as operated by the National Research Institute for Earth Science and Disaster Preventic
(NIED) in Japan. The correctedZand Z, i values are in good agreement with those calculated from the drop size distribution
(DSD) measured by disdrometers. The developed attenuation correction algorithm can be applied to various situations observ
by the NIED MP-X radar.

O 0O 0O O O: Rain attenuation correction, X-band Polarimetric radar, Reflectivity, Differential reflectivity, Specific attenuation,
Differential propagation phase
Keywords: Rain attenuation correction, X-band Polarimetric radar, Reflectivity, Differential reflectivity, Specific attenuation,
Differential propagation phase
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Wind field disturbances in the boundary layer over Tokyo suburban area observed witt

NICT coherent Doppoler lidar

o000 ™ooooYhooootlt,ooootoooothoooot
Yasuhiro Murayamét, Hironori Iwai', Ryoko Oda, Shoken Ishii, Kohei Mizutant, Shin’ya Sekizawh

lggoooood
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Coherent Doppler lidar is capable of detecting radial wind velocity with error of 0.1-0.2 m/s which is comparable to wind
profiler radar errors, by using aerosols in the boundary layer as scsatterer or laser beam'’s target. Laser beam scan enables u
monitor temporal evolution of disturbed wind fields in the height range from the ground surface to several kilometers. In this
study we have analyzed radial wind velocity fluctuation components at the 0-2 km heights, extracted from the Doppler lidar
observation on 2 February 2009. Beam scan was carried out in the vertical plane in the north-east direction.

Time series of the height-range cross-section of radial wind speed show that a structure with the 800-m depth standing up fror
the ground moved toward the lidar with the speed similar to the background wind of 2-3 m/s. The structure may be a therma
or plume flown by the back ground wind field. Associated wind velocity fluctuations are larger around the height of 0.8-1.2 km,
where the background wind (radial component) has larger wind shear in the beam scan azimuth direction.

Further analysis is planned to clarify wind disturbance inhomogeneity and/or anisotropy, which may cause significant bias
error in wind profiling or VAD technique and dual-beam method of momentum flux estimation used in wind profiler radar and
Doppler lidar observations.

oooobo:0b00,000000000,booo,bono
Keywords: boundary layer, Doppler lidar, thermal, turbulence
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Structure of nocturnal turbulent mixing in Tokyo
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Mitigation effect of small paddy fields in urban area on summer temperature
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Case study on the evolution of a severe thunderstorm observed in the south of Saitan

Prefecture on 29 June, 2010
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Namiko Sakurdi*, shingo shimizdi, Koyuru lwanami, Takeshi MaesakaRyohei Misumt, Atsushi Katd, Shin-ichi Suzuki,
Kaori Kiedg?, Masayuki Maki
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The evolution and structure of the convective system that caused widespread power outages and heavy rainfall in the south
Saitama Prefecture, Kanto, Japan on 29 June 2010 were investigated using two X-band polarimetric radars, a C-band Doppl
radar, and dataset of cloud-to-ground (CG) lightning strike locations.

The convective system developed from 1930 LT in the southwestern part of Saitama Prefecture and migrated eastward slow
at a speed of about 2.5 m/s. The system matured during 2030 and 2100 LT and caused heavy rainfall (62.5 mm/hr from 2020 t
2120LT) at Tokorozawa. The system decayed after 2100 JST, when its migration speed was accelerated than that in mature sta

Three dimensional wind fields of the system in the mature stage were investigated by triple Doppler radar analysis. Northerly
and easterly winds were dominant in the northern side of the system, and southerly wind dominated in the southern side of th
system. These different winds converged around the center of the system, and caused updrafts to the south of the converget
region. In contrast, downdrafts were dominant in the northern side of the convergence region. Consequently, the system he
suitable structure for maintaining the system for long time since updraft region and downdraft one were separated. After 210(
LT, the area of northerly wind associated with the downdraft was expanded and southerly wind became weaker, thereby causir
the decay of the system.

Associated with the heavy rainfall around Tokorozawa, 1,068 CG lightning were observed during 2009 and 2209 LT. Most
of the lightning had negative charge. The peak time of the number of the negative lightning (the positive lightning) was around
2040 LT (2035 LT), corresponding to the mature stage of the system and widespread power outages. The lightning was mainl
observed in the north-side region of radar reflectivity core of the system where the downdraft was dominated.

This study provided preliminary results of the structure and evolution of the convective system observed in the southern par
of Saitama Prefecture on 29 June, 2010 using triple Doppler radar analysis and CG lightning dataset. Utilizing these radar dat
the relationship of CG lightning strikes to polarimetric radar parameters or the stages of updraft/downdraft evolution will be
investigated.

goooo:oboboodog,bo
Keywords: thunderstorm, lightning
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Doppler lidar and wind profiler observation of a localized heavy rainfall event on 5 July

2010
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Behavior of precipitation cores in the 5 July 2010 torrential rainfall system in northern
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Short-range forecast using MPradar network and 3DVAR assimilation for the heavy rain-

fall in north Tokyo on July 5th 2010
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Title : Short-range forecast using MP-radar network and 3DVAR assimilation for the heavy rainfall in north Tokyo on July 5th
2010

National Research Institute for Earth Science and Disaster Prevention, Japan (NIED) designed a real-time radar networ
(X-NET) consisting of MP radars and Doppler radars over Kanto Plain, Japan. We developed a real-time 3DVAR assimilation
system using radial velocity of radar and GPS precipitable water (PWV) for a short-range (up to 1-3 hours) forecast of severe
weather. The 3DVAR assimilation procedure was developed in hon-hydrostatic cloud-resolving storm simulation (CReSS) model
A thunderstorm observed in 5th July 2010 was simulated with radial velocity and precipitable water vapor derived from GPS
assimilation.

The thunderstorm provided heavy rainfall (107 mm/hr) at Itabashi city from 19:30 to 20:30 Japan Standard Time (JST). The
thunderstorm rapidly developed from 17:00 to 19:00 JST. We tried to forecast the heavy rainfall between 19:00 and 20:00 JS
using initial condition obtained at 18:00 JST. From 18:00 to 18:30 JST, the thunderstorm was gradually dissipated, but it soor
developed again after 18:30 JST. Therefore, short-range forecast around 18:00 JST such as a nowcasting that assumes the ¢
servation of rainfall area and constant migration speed would be difficult for such thunderstorms with large temporal variation
of rainfall. 3DVAR assimilation is one of most suitable method for the short-range forecast of such non-steady thunderstorms ir
terms of calculation cost.

Optimization for our 3DVAR was implemented by Limited-memory quasi-Newton method (L-BFGS), which provides optical
state quickly with small iterations. It takes only a few minutes to obtain optical initial condition. CReSS users can optionally
use Semi-Lagragian advection scheme to utilize large time-step for reducing calculation times for real-time forecasting. As &
result, it takes 10-15 minutes for the forecast up to 4 hours with 3DVAR initialization. GPS-PWYV dataset is available after about
one-hour. Therefore, GPS-PWV-3DVAR provides forecast starting from 1 hour and a few tens of minutes to 4 hours.

Figure 1 shows radar observation (Fig. 1a), control run (no assimilation experiment: Fig. 1b), 3DVAR forecast (Fig. 1¢) and
increment of vapor by GPS-PWV 3DVAR (Fig. 1d) at 19:20 JST. The increment of vapor around Itabashi city (Fig. 1d) and wind
convergence at lower level (not shown) improved the forecasted location of severe thunderstorm rather than CNTL (Fig 1b an
1c). Further improvements (e.g., assimilation of radar reflectivity) should be made for accurate forecast of severe thunderstorm

3888 z882¢8%8

NORTH of EBINA RADAR(km)

-

Lot&ifuoe
Fig.1 (a): observed radar reflectivity at 19:20 JST ata height of 500 m
(b): simulated radar reflectivity incontrol run, (c): simulated radar
reflectivity in GPS-PWV and WIND 3DVAR, and (d) increment of vapor
at 166m at 18:00 JST in GPS-PWV 3DVAR
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