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D FEDEBORREEWZLELTITREZRL EITFE We thank you for your interest in the “Tokyo Metropolitan
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ies (TOMACS)" project, which is detailed herein. | would like
to give you all a word of greeting as a representative of the
National Research Institute for Earth Science and Disaster
Prevention (NIED), which is responsible for achieving this re-
search project mission. The aim of the project is to challenge
extreme weather phenomena, such as torrential rainfall in
urban areas, with a team consisting of scientists, engineers,
and sociologist, to mitigate urban disasters. The tasks of the
present project are not only to understand the mechanisms
of extreme weather but also to develop a practical monitoring
and prediction system for extreme weather, and to implement
the system in society through social experiments, which is one
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Weather Resilient Cities (TOMACS)” is one of the research pro-
jects of the “Social System Reformation Program for Adaption
to Climate Change” under the “Special Coordination Funds
for Promoting Science and Technology” of MEXT. The back-
ground, mission, research topics, and organization of TOMACS
are described herein.

The present research project aims to understand the process-
es and mechanisms of extreme weather, using dense mete-
orological observation networks designed in the Tokyo Metro-
politan Area, to develop an extreme phenomena monitoring
and prediction system, and to implement social experiments
on extreme weather resilient cities in collaboration with relat-

EHEHEICHEIREUBZERL TRIFQROEETOE R, ed government institutions, local governments, private com-
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Theme 1: Studies on extreme weather with dense meteoro-
logical observations

Theme 2: Development of the extreme weather early detec-
tion and prediction system

_ - . o e Theme 3: Social experiments on extreme weather resilient
ZOT7OITISIRODIDDORRT —NH OB SN TULE
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project developed a new earthquake early warning system, RER More than 25 organizations and over 100 people participate
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il A - - in the present research projects. NIED is the representative
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research institute. Meteorological Research Institute(MRI),
NIED, and Toyo University are responsible for research themes

_ " o n — " N 1, 2, and 3, respectively. Liaison council, steering committee,
COTOY T ITIFE 25 Z MR SIHAMB. KF, #5A and working groups are set up in the project to discuss the

HEME, REEXE 100 AZ#R SHAE - RBEENSML research plans and research results of each topic, and to share
TWET, EMERMMADIREBE L TERZED R information so as to achieve the project purpose efficiently
EHFET, ART—< 1. HRT—V2. ART—I3DEFE and in a coordinated manner.
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[ICHENDBREEIBOOSNTZEEDS T L. BHDY— 2006, and to citizens via TV and radio from September 2007.
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What is TOMACS ? — Background and Mission
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Background

In 2010, JST launched a new program named “Social System
Reformation Program for Adaption to Climate Change” un-
der the "Strategic Funds for the Promotion of Science and
Technology"* of MEXT. The program aims to develop the el-
ementary technologies which are required for not only the
reduction of greenhouse gases, but also the adaptation of
new societies to future global warming impacts that cannot
be avoided by such reductions. This brochure describes the
research project “Tokyo Metropolitan Area Convection Study
for Extreme Weather Resilient Cities (TOMACS)” which is one
of four research projects adopted by the JST.

* Previously, “Special Coordination Funds for Promoting Science and Tech-
nology”

Mission

It is recognized that large cities with populations of several
million people are inherently vulnerable to severe weather,
such as torrential rainfall, lightning, and tornados. An increase
in the occurrence of torrential rainfall and giant typhoons,
which may be due to global warming, can cause extensive
damages to large cities. Thus, the development of extreme
weather early detection and prediction system is urgent.

The present research project aims to understand the process-
es and mechanisms of extreme weather, using dense mete-
orological observation networks designed in the Tokyo Metro-
politan Area, to develop a monitoring and prediction system
of extreme phenomena (MPSEP), and to implement social
experiments on extreme weather resilient cities in collabora-
tion with related government institutions, local governments,
private companies, and residents.

BEHEICHSVCRMIAR PRk ES I SECTROWIRICERZEH D
AFRBCHUEY SRREHNETR. RETEHICAS RO ERORVIRIEELET.

Targeting deep convections causing local heavy rainfall and flash flooding in urban areas.
Many types of deep convection are generated in the warm season in the Tokyo Metropolitan Area, which is located in a coastal
environment.

What is TOMACS ? — Research Themes
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Project Structure
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Theme1 : Studies on Extreme Weather with
Dense Meteorological Observations
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[New insights for the mechanism of extreme weather]

(1) Development of new technologies
(MRI*NICT*Osaka University * Toshiba Co.)

(2) Field campaign in the Tokyo area
(MRI*NIED *ENRI* University of Yamanashi* Hokkaido University
Chuo University * NDA * CRIEPI * JWA)

(3) Statistical analysis (MRI)

V'
P IS A L8R )
TF—5 WERT—5 DEXR
Real time observation Demand on data
data IvRI—Y—
v

FRRE2 [ EIRRIRODER « TR AT LD

Theme2 : Development of Extreme Weather
Early Detection & Prediction System
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(2) Monitoring and Prediction Systems of Extreme Weather(MPSEP)
(NIED *JWA *DPRI)
(3) Extreme weather data base (NIED)
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Research Themes

TOMACS consists of three research themes: “Studies on ex-
treme weather with dense meteorological observations”, “De-
velopment of extreme weather early detection and prediction
system’, and “Social experiments on extreme weather resilient
cities".

HEMERINZER
HERBRESS
Council for Science and Technology Policy
Social Experiments Strategy Committee

/ Cabinet Office

mFERRE WIFREE
Principal investigator Representative
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End user needs
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Theme3 : Social Experiments on
Extreme Weather Resilient Cities
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[Collaborative developments with end users] g .
(1) Extreme weather nowcasting and forecasting e =]
(NIED * MRI*NILIM * ENRI) MPSEP outputs [Evaluation and adaptation of MPSEP]

(1) Social experiments in four fields
(NIED * Toyo University * JWA * TMRIEP)
@ Rescue Services (Tokyo Fire Dept.)
@ Risk Managements (Local governments)
@ Infrastructure (JR East * JR Central * Obayashi Co.)
@ Education (High school)
(2) Analysis of experiments
(Toyo University *Nihon University)
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What is TOMACS ? - Organization
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A total of 25 organizations and over 100 people participate in
the present research projects, which consists of three research
themes: 1) Studies on extreme weather with dense meteoro-
logical observations, 2) Development of extreme weather ear-
ly detection and prediction system, and 3) Social experiments
on extreme weather resilient cities.

NIED acts as the core research organization for the whole pro-
ject, with responsibility for its planning and accomplishment.
MRI is responsible for the first research theme, in which a total
of 12 research institutes and universities are involved. NIED is
responsible for the second research theme, involving a total
of 10 research institutes and universities. Toyo University is
responsible for the third research theme, where a total of 11
research institutes, universities, and national and local gov-
ernment organizations participate.

The steering committee for the project is set up under the
president of NIED. The committee, which consists of promi-
nent figures in various fields related to the present project,
advises participants on the planning and accomplishment
of observational and numerical studies of extreme weather,
development of the early detection and prediction system,
and the execution of social experiments. The committee also
discusses the results of social experiments and summarize a
proposal for the establishment of extreme weather resilient
cities, which proposal will be submitted to the Social Experi-
ments Strategy Committee of the Cabinet Office.

Because the project covers many different fields, such as re-
mote sensing, meteorology, hydrology, and sociology, and
involves a large number of participants, the liaison council
is setup under the principal investigator of the project. The
council, which consists of delegates of each participating or-
ganization, discusses the research plans and research results
of each topic, and share information so as to achieve the pro-
ject purpose efficiently and in a coordinated manner. The rel-
evant working groups for dense meteorological observations,
extreme weather early detection and prediction, and social
experiments hold discussions on each research topic, and cre-
ate appropriate and detailed research plans.

Studies on Extreme Weather with Dense Meteorological Observations
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Mission and Participants

To understand the initiation, development, and dissipation
processes of convective precipitation, and to clarify the mech-
anism of localized heavy rainfall, which are potential causes of
natural disasters such as flooding and landslides, a variety of
cumulus activities are studied by dense research and opera-
tional meteorological observation networks in the Tokyo Met-
ropolitan Area, numerical experiments, and statistical analysis
of environmental conditions preferable for extreme weather.

MRI is the core research institute to accomplish the research
mission. The following organizations are participating in this
research theme: X-NET group (NIED, Chuo University, National
Defense Academy(NDA), University of Yamanashi, Central
Research Institute of Electric Power Industry(CRIEPI), JWA),
Toshiba Corporation, Hokkaido University, National Institute
of Information and Communications Technology(NICT), and
Osaka University.
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Outline of TOMACS

TOMACS, in the summers of 2011 to 2013, with a dense observation network from MRI, NIED, and other groups as a test-bed

for deep convection.
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Studies on Extreme Weather with Dense Meteorological Observations
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Dense Meteorological Observations

The field campaign in the Tokyo Metropolitan Area, using re-
search instruments and operational meteorological networks
is planned by MRI and other groups in the summers of 2011-
2013 to target the tropospheric environment, boundary layer,
initiation of convections and lifecycle of thunderstorms. The
dense meteorological observations in the Tokyo Metropolitan
Area is being considered as an international test-bed for deep

Y,

TOMACS THWON SRR
Meteorological Facilities used in TOMACS

convection study.
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Radio sonde observations in TOMACS
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Environmental Observations

Radio sonde soundings are carried out at several sites in the Tokyo
Metropolitan Area to capture the atmospheric environment for
heavy rainfall. Because the observations are planned in a highly ur-
banized area, risk assessment utilizing sonde trajectory simulation
are required before sonde launch. UHF wind profilers are operated
by JMA to measure wind profiles every 10 minutes.

GPS Meteorology is fully adapted for the experiment to obtain in-
formation on atmospheric water vapor, which is a primary source of
convections. JMA has operated the GPS analysis to obtain measure-
ments of precipitable water vapor (PWV) and has assimilated GPS
derived PWV to the mesoscale model using the GPS earth obser-
vation network (GEONET) of the Geospatial Information Authority
of Japan(GSI). In the experiment, to increase the resolution of GPS,
5 receiver sets have been installed in the eastern area of the Tokyo
Metropolitan Area.
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KNAN: : i ;
Tokyo University of Marine Urayasu
Science & Technology 'y .

. KHJM
Oaota Incineration Plai

- FiIRB0PS % H%E
< BIEEDZEDZEL A MK TBRA Y S VINE

< BIFTZD TIIARBEM/SXIIC LD BEEBFEA
- Five new GPS sites are installed in addition to GEONET O Other Organi-
- Online data acquisition at four stations except for UMHT zations

- Solar -powered energy supply at UMHT

O TOMACS GPS
@ GSI GEONET

One of the keys to the experiment is measurement of the
atmospheric boundary layer. The relationship between sen-
sible/latent heat flux from the surface and the height of the
boundary layer and initiation of cumulus clouds is studied
using scintillometer, radio sonde soundings, temperature pro-
filers, wind profilers and rapid-scan satellite images. Numeri-
cal models, which can simulate the effect of urban areas on

the atmospheric boundary structure, are also

FBEETIIEBVWTESHIC
LExd,

Use of UAV for atmospheric observation

used. Observations with an UAV are planned in
selected areas in the Tokyo Metropolitan Area
to measure environmental conditions prior to
convection initiation.




Research Theme 1 MBI REVAIC L DB

Fiy—

Uit XV

ROA DX L\RFHR

Studies on Extreme Weather with Dense Meteorological Observations
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Dense AWS network

Legend:  Weather Transmitter WXT520 - x 12 ((Surface weather data) .
Laser-based optical disdrometer - x 6 (DSD, Rain fall intensity)

A network of twelve Automated Weather Stations (AWS), with
high spatiotemporal resolution, was set up in the western part
of radar observation area. The observation intervals are 1 sec-
ond for wind direction and wind speed, and 10 seconds for
temperature, humidity, and pressure. Six laser-based optical
disdrometers were mounted on each six stations to measure
drop size distribution and rainfall intensity during the interval
of 10 seconds. These surface data are used to study a detailed
structure of extreme weather and to validate radar QPE and
QPF algorithms.

Thunderstorm Observations

One of the unique features of the experiments is that a vari-
ety of advanced remote sensing techniques are employed to
detect the initiation of convections and to observe the com-
plete lifecycle of thunderstorms. In the experiment, two re-
search Doppler lidars (NICT and Hokkaido University), as well
as two operational Doppler lidars (JMA) at Narita and Haneda
airports, are operated to make observations of the behavior
of sea breeze fronts and air flow in the atmospheric boundary
layer prior to initiation of convection.

Ry TIS—SA5DHNER
Doppler lidar

J[RFTOFEIREE (MTSAT) OSEYRIAFvUTEE S
BICEBGT —IDMEONET. DT —F FEELEDMEBOR M ZE
RARNBDICBRAIBERTT, MTSAT DoFONSITREDIZHRE
GEONET »SB85SNSHRKEDERZBVTHADIRED EZ
DEOFEEBRZHALET, [IRTICLDSEY RAF+ VD
BREAIL 2010 FQEICHABSNE L. 2011 FOEHLSE 5
NEBICHRBEGEFRABGNREHSNTVET, SEYRIFPY
B&EIAEDONEORFEEDBIZZRSHNCT S ODE L THRF
SNTVET,

Rapid scans from the JMA Geostationary Satellite MTSAT, performed
every 5 minutes, are used to provide useful information on the initia-
tion of thunderstorms. The convective cloud information observed by
MTSAT, and information on precipitable water distribution given by
GEONET, will be used to study the initiation of convections and the
ensuing processes that develop. Test operations of JMA Geostationary

JMA BERUREE (MTSAT)
JMA Geostationary Satelite (MTSAT)
[RTEHLESIREEE VS —
JMA Meteorological Satellite Center

MTSAT SEw R2F+ Vi
MTSAT Rapid Scan Area

Satellite (MTSAT; Himawari) rapid scans began in the summer of 2010. Since the summer of 2011, visible and IR images have been
provided to the experiment every 5 minutes. The rapid scan images are expected to elucidate rapid changes in convection initia-

tion.

KuNYBEFMF+—T MP L—%3RRAF EERELIC
KORESNTZL—FTT COL—F DRSEHFHISEY
R+ VO AL ETY, REBE. Py TS5—RE,
RREL—FINSA=5D 3 RTnthe 1 ~2 3B THET
BT ENTEFY, ZEHMEEFHK 10m T, COL—F
[C&D. BEEOFMLEBE CFEBIRDPFSHICED EH
FSNTLET,

EEBICEZ<OMTERL—Y EREL—IHERESNTL
F9., BRI RAMMATERT. ARKZE. BHEAZR. BEASR
K= URKZE, BEHHRARFAOATHE X NV RL—
By NT—ITIHRAUIE X-NET &&f[tFonizL—4
RV RT—T, KEARFFCNAYRRREL—4. B8
BOREBXNYEMP L—4, SRTORER C/N\VE
RwFS—L—4EETY,

KuNnNyEDSEY RAFv v L—4
Ku-band rapid scan radar

Low-Loss
Luneberg Lens

Receiver

A Ku-band FM-Chirp fast scan MP radar, which was devel-
oped by Osaka University and Sumitomo Electric Industries,
is used in the field experiment. This radar makes full volume
scans each 1 to 2 minutes, and observes reflectivity, Doppler
velocity and polarimetric parameters at approximately 10 m-
intervals. It is expected that thunderstorm structure will be il-
lustrated in very high temporal-spatial resolutions.

Research radars and operational radars are concentrated in
the Tokyo Metropolitan Area: X-NET (5 X-band polarimetric
radars and 3 Doppler radars), two Ministry of Land, Infrastruc-
ture, Transport and Tourism(MLIT) X-band polarimetric radars,
an MRI C-band polarimetric radar and three JMA C-band op-
erational Doppler radars.

MARBIOBRERL —I RV DT

Research and operational radar network

MRI C- band MP radar

JMA Kashiwa C- band  [S55
Doppler radar

JMA Narita
Airport C- band
Doppler radar

JMA Haneda
Airport C- band
Doppler radar
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Outline of Research Theme

Mission and Participants

The aim of the second research theme is to establish a “Moni-
toring and Prediction System of Extreme Phenomena " which
can process real-time data from dense meteorological ob-
servation networks and predict localized heavy rainfalls and
strong winds. Information from the MPSEP will be utilized in
the social experiments described in the third theme. The re-
search theme also aims to establish an extreme weather data-
base, which will be useful for planning disaster countermeas-
ures.

NIED is the core research institute for the accomplishment
of the research mission. The following organizations are par-
ticipanting in this research theme: MRI, National Institute for
Land and Infrastructure Management(NILIM), Kyoto Universi-
ty, CRIEPI, JWA, Electronic Navigation Research Institute(ENRI),
and JMA.

Theme 1 Theme 2
o . END USERS
Improvement of Forecast Tech- Monitoring and Prediction System P —
g s (NIED, JWA, NILIM, ENRI) ST
(MRI, NIED, JMA, JWA, | i
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)
RBNEED
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Rescue Services

)
EHEE
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Risk Managements

LYR]=Vair

Local
Governments

Theme 3

Database of Extreme Phenomena ®
e ]
For

Social Infrastructure

TRl - EEy
Railroad and
Construction
Companies

AR e o @
dANY L s
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A Education

e

HEE - %
Students
and Teachers
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Test bed. Numbers show population in millions

Test-Bed and X-NET

The project test-bed is the Tokyo Metropolitan Area, which is defined
in the present study as the 50km area surrounding the headquarters
of theTokyo Metropolitan Government.The Tokyo Metropolitan Area
is the world’s most populous metropolitan area: the total population
in these cities is approximately 30 million, which corresponds to the
entire population of Canada. About 10 million people use some kind
of public transportation every morning to commute to their schools
and offices. The area contains most of Tokyo, Kanagawa, and Saita-
ma prefectures and a part of Chiba prefecture. Five mega-cities are
within the area; the 23 wards of Tokyo (8.5 million), Yokohama City
(3.6 million), Kawasaki City (1.3 million), Saitama City (1.2 million),
and Chiba City (0.9 million). The networked radar setup in the Tokyo
Metropolitan Area is one of the unique features of the present study.

X-NET is an advanced X-band research radar network that has been
implemented by NIED and several universities and research insti-
tutes to mitigate urban disasters caused by severe storms. The figure
shows the locations of the research radars which compose the X-
NET; the network consists of three NIED polarimetric radars, a Chuo
University Doppler radar, an NDA Doppler radar, and a JWA Doppler
radar. All the research radars are X-band wavelength. The EBN radar
in Kanagawa has been in operation since 2003. All data from the
connected radars are sent to NIED in Tsukuba via an optical com-
munications system. The NIED MKA polarimetric radar in Tochigi,
first set up from June to October, 2009, is transportable. The CRIEPI
and University of Yamanashi X-band polarimetric radars have been
incorporated into X-NET since 2011. The X-NET observation area is
approximately 200200 km. The basic antenna scan mode is volume
scan, with a 5-minute repetition time. Horizontal resolution, which is
dependent on the characteristics of the individual radar system, is
100-200 m in range direction and about 1.3° in azimuth angle.

X-NET Zz#gpd L —4 & BRIEEE
X-NET Radars and Observation Area
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X-NET Products

X-NET Products

X-NET data is classified from level 0 to 4 according to the level
of processing managed.

Level 0 data is raw radar data, which is usually recorded in the
original format used by each radar manufacturer. Level 1 data
is raw data after format conversion to NetCDF.

Level 1.5 data refers to radar data after fundamental correc-
tions such as attenuation correction and unfolding of Doppler
velocity data. The accuracy of the correction scheme of this
level has a large impact on higher level data, such as those for
rainfall rate and wind speed. The data format used for levels 1
to 4 is NetCDF.

Level 2 data is essentially real-time data which refers to “basic”
meteorological products calculated from Level 1.5 data. Level
2 data can be classified as two dimensional or three dimen-
sional, which are denoted as “2p”and “2v’, respectively.

Level 3 data are “advanced” meteorological data calculated
from Level 2 or Level 1.5 data, examples being distributions
of the area of rainfall (AR) within a drainage area, cumulative
rainfall (CR), effective rainfall (ER), and vertically integrated
liquid water content (VIL). Objectively analyzed wind field ad-
justed with a numerical model is also categorized into the Lev-
el 3 products. Additional examples include echo top height,
kinematic parameters, and wind gust data.

Level 4 data are “forecasted” products. While the X-NET prod-
ucts are basically retrieved from research radar data, some
X-NET products depend on numerical forecasting data and
operational weather information (supplemental data).

Data Level Description Format (Coordinate) Example
= System dependent T,Z,V, W (for conv. radar)
Level 0 £L—57 =% / Raw radar data (usually polar) Z . phv, @, K (for pol. radar)
Level 1 41 —47—% / Rawradar data NetCDF (polar) [E_E / Ditto
O BE A5 TH —
MEEERDEL—HT—% . — .
Level 1.5 Raw radar data after quality control NetCDF (geographic) L / Ditto
5 N — = DAY
P 2,/\7,;0)%?!&%%@79]&9 J NetCDF (geographic) R, M, (u, v, w)
Ll Two dimensional “basic” meteorol products
eve
2v SRTOERIRTOS Y — . = .
Three dimensional “basic” meteorol products AL / Ditto M.t / Ditto
SR Ve = * /7 W\
| 2REOREEFIRIOISY [t / bitto AR, CR, ER, VIL, HT, DSD, (u)
Level 3 Two dimensional “advanced” meteorol products
evel
3v SARTOBEEFIRTIOITY - )
Three dimensional “advanced” meteorol products BLE / Ditto HT.DSD, (u, v, W)a
== = ¥y
| 2REOFHIRTOTSY Bt / Ditto R, M, AR, CR, ER, VIL, SW
L Two dimensional “forecasted” meteorol products
eve — 5
v SRTDFHIRIOT 9 [E_L / Ditto R, M, (u, v, w)
Three dimensional “forecasted” meteorol. products e
CReSS ERGIFNZET VOHERR BLE / Ditto [RFM/NSA—F
Suppl | Outputs from Cloud Resolving Storm Simulator Meteorological parameters
upplementa N
s | SRFORSIER BLE / Ditto L—%), ZE@ERH, MSN
Operational weather information from JMA Radar, Objective Analysis, MSN

R: rain rate, M: rain water content, (u, v, w): wind vector, (u, v, w),: assimilated wind vector, AR: area rainfall
CR: cumulative rainfall, ER: effective rainfall, VIL: vertically integrated liquid water, HT: hydrometeor type

DSD: drop size distribution, SW: strong wind area

QPE

(& X-NET DEERNREKEHTE (QPE) DRNH T, T —
YREEEOSE— (I T I— BT - 2EHELTI—
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DEtEIL QPE DR EHRDED T ITDRLME. T+
W=DV D, REBMEED . DL Y IMHIDHEHS
Kop DSROBENZFT,

X-NET OEENFREHE (QPE)
X-NET QPE

EEMRKEHTE

Quantitative Precipitation Estimate

™ = T

1st Quality Control

v
2727
v oy v
EAttenuation Correction Calculation of K,
v v v
Zy ZogmZy/Zy Kop
[ 2nd Quality Control

Signal Extinction Area

Quantitative Precipitation Estimate (QPE)

The figure below shows a flowchart of the X-NET radar QPE
procedure. In the first data quality control procedure, non-
precipitation echoes, such as ground clutter, anomaly echoes,
and multiple scattering echoes, are removed. Corrections for
topographic partial blocking of Z, and Z _ are also done at this
stage. Calculation of K, is one of the key procedures of the
QPE. In this part, procedures such as unfolding, filtering, and
range derivation of the differential phase shift ®_, are done
before the calculation of K,
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Classification of Forecasting Methods

Quantitative Precipitation Forcast (QPF)

Three types of forecasting method are employed; early detec-
tion of precipitation based on three-dimensional precipitation
structure, 1-hour precipitation forecasts (nowcasting) based
on the extrapolation method, and 4-hour forecasts based on a
numerical model . The latter method forecasts meteorological
parameters such as temperature, air pressure, wind speed and
direction, and water vapor.

The early detection method utilizes information on precipita-
tion development in the upper atmosphere for 5 minute fore-
casts. Examples are the vertical integrated liquid water con-
tent (VIL) and the formation of precipitation cores.

The extrapolation method used in nowcasting predicts future
locations of precipitation areas with the use of motion vectors,
which are obtained by the correlation analysis of consecutive
radar images. The accuracy of this method depends on the
accuracy of the input rainfall information. We are examining
how the MP radar QPE improves the nowcasting accuracy. The
other nowcasting error source is assumption of steady states
of precipitation systems; thus, the accuracy of nowcasting is
not high for rapidly developing or decaying systems.

Four hour QPF is based on a cloud-resolving numerical model
with a data assimilation technique. We are developing a real-
time three-dimensional data variational (Real-time 3DVAR)
analysis as the data assimilation technique. The calculation
time for 3 hour QPF is around 15 minutes. The forecasting area
is over the Kanto Plane, with a horizontal resolution of about
1km and 38 vertical layers.

Use of VIL (NIED)

SN il
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Social Experiments on Extreme Weather Resilient Cities
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Mission and Participants

The aim of the third research project is to validate the effects
of MPSEP on the prevention of disasters, and the reduction of
damage in those situations, through field tests of the MPSEP
in four different disciplines; rescue services, risk manage-
ments, infrastructure, and education. To make MPSEP suitable
for practical use, and before implementing any social experi-
ments, surveys are conducted for each experimental field on
what information is appropriate and on the effective means of
transmitting such information.

Toyo University is the core university for the accomplishment
of this research mission. The following organizations are par-
ticipating in this research theme: NIED, the Tokyo Metropoli-
tan Research Institute for Environmental Protection (TMRIEP),
Nihon University, Tokyo Fire Department (TFD), Edogawa in
Tokyo,Yokohama/Fujisawa/Minamiashigara in Kanagawa, East
Japan Railway Company (JR-East), Central Japan Railway Com-
pany (JR-Tokai), and Obayashi Corporation.

Social Experiments
- Evaluate and adapt the developed nowcast system —

1. Social experiments in rescue services, risk managements,
infrastructure, and education

2. Recommendations for extreme weather-resilient cities
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Social Experiments

Example 1: Tokyo Fire Department (TFD)

The fire stations can utilize the MP radar information website
which is specially prepared for the Tokyo Fire Department(TFD)
to obtain local heavy rainfall information and others. The web-
site is provided by NIED.
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Social Experiment in Yokohama City

Six children were killed by sudden increase of river water

Example 2: Yokohama City

Yokohama City is planning to utilize QPE and QPF information
from X-band radar network for improving flash flood warn-
ing systems in urban water parks. They set up and operate 20
warning systems at 18 water parks. They are examining the ef-
fectiveness to introduce QPE and QPF information into their
warning systems.
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Social Experiments

Example 3: JR-East, JR-Tokai, Obayashi
Corporation

The East Japan Railway Company and the Central
Japan Railway Company examine X-NET QPE and
QPF information for their computer-assisted traffic
control systems. Obayashi Corporation is examining
X-NET wind nowcasting for safety management at
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Social Experiments by JR-East, JR-Tokai, and Obayashi Corporation
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Obayashi Corporation examines X-NET wind nowcast for safety management at high construction sites

Nowcast of strong winds

JREARE JRFE : FIEETYRT LD X-NET QPE,QPF OFA

East Japan Railway Company and Central Japan Railway Company examine X-NET QPE and QPF informa-
tion for their computer-assisted traffic control system.

72 hour effective rain Transport operation control system

high construction sites.
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Example 4: Tokyo Metropolitan Research Insti-
tute for Environmental Protections

The Tokyo Metropolitan Research Institute for Environmental
Protection plans to set up surface meteorological instruments
and X-NET monitor displays in several high schools in the met-
ropolitan area to be used for science education and students
safety management.
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iren were Killed by sudden increase o i SEEERIR LIS B AE BT (T i E SRR _
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Tokyo Metropolitan Research Institute for Environmental Protection plans to set up surface -
meteorological instruments and X-NET monitor displays in several metropolitan high How'to meastire weather?

Yokohama city set up and operate 20 schools for science education and students safe management.
warning systems at 18 water parks Future System
. ) A Add X-NET products to the present system
Information Lead Time Evaluation + Rainfall amount / watershed

Raingauge (on site) No lead time for evacuation X - QPEand QPF -

Raingauge (near site) tS}c\)enn;tleead time if there is enough number of raingauges near 0O

River level (on site) No lead time for evacuation X

River level (upstream) Insufficient lead time due to short river channel X

. 60 minute lead time for nowcast (accuracy ?).
Information from JMA Warning accuracy or delay O
A cre R (1 under 3
X-NET products 5-15min with high accuracy e . .
X-NET Monitor Display

Atmospheric Measurements Doppler Radar (NIED)

17 18






