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1. Statistics of Flood Disasters (1)

Average numbers of people affected
by natural disasters (1973-2002)
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Average Numbers of People Alfected by Natural Disasters (1973 - 2002)

Source: International Federation of Red Cross and Red Cross Societies




Statistics ofi Flood Disasters (2)

World’s natural disaster (1995-2004)

Floods Tida| waves!  Giparg Floods
LEsunami

20% o o 33%

Earihquakes
- 16% :

Rainstorms
aw

' Rainstorms
LR 5o

Total Economic Loss:

Source: EM-DAT, CRED (about 49 billion. US$)
Death Toll
¢ lidal waves/Tsunami 499%
» Eloods 20%) (rarg et ieraive)

¢ Earthquakes 16%



2. System Outline

1. Objective

o faclitate the USe o i FEW
2. SystemiConcept

collanoeration beiween:

) as rainiall data provider

1)) as system|developer, rainiallfanalyzer,
Infermation: previder

1) as transmission‘network

\Y%)

In charge of floed forecasting and warning



Scheme of GFAS
Space Agencies ’

. . Heavy rainfall around
Observation Satellites SRR ed o basin

o

o)

Data Download —=’

¥

Data processing <:'
4 Hydrological Service

Mapping, Email

River Authorities

Flood Forecasting and Warning
using GFAS Information etc.

5?

IENet Homepage
2. Email of Heavy Rain

to IENet members in charge of Fleod
Forecasting and Warning




Outline o the lENet

The establishment of IFNet was declared on, thefleod day
at the 3rd \World\Water Eenum. in Kyeto, March 2003

1. Ohjectives

=e0d Drsasiel RECUEH oI by netwerk activities _
stchias informationrdisseminating and sharnng. s . s s S

2. Membership

o Participation i IENetis epenrie all Wihe assent to/the oljectives.

» A tetal el 240/ reom; 75 countries has Been registered.
(@s ofil Jan. 2006)

3. Eleld of Activities
& Policy Promotion, Raising Awareness :

¢ Information Dissemination, Sharing and Exchange s d 18
¢ Flood Early Warning l ! g



GlohalrRrecipitationtivieasurement(GRIv)

Current Observation-System:
TRMM and ether Satelliies onbiting the earth,andis Stationan/ Satellites

Core Satellite N N 8 Constellation
Dual Frequency Radar @ w / ' : Sate"ites

Multi Frequency Radiometer >

- % Satellites with Micro-wave

<>Observation of rainfall with more eaha T

accurate and higher resolution

+Adjustment of data from <More frequent Observation

constellation satellites , ;
JAXA (Japan) o 2 am Cooperation :

NOAA(US),NASA(US),ESA(EUV),
Dual frequency Radar, Rocket China, Korea and others
NASA(US)

Satellite Bus, Micro-wave
gauging rement

—Earth heating. Phenomena

—Study of Climate Change *Elood Forecasting

| L Global Observation —-——
—Improvement o U
foregasting system every 3 hours productivity.



L.

Characteristics of Satellite:Data

(Cunrent ehservatien system-has stamed 1mn 2002.)

Features

¢ 3-aimensienal analysis;oi ramnfall structure.

o Noinfiuence of the'topegraphic features.

2. Datal Delivery

@hsenvation! Isimade EVEn STHoLS (e heuiiy) for each
giid.

Observation gridi sizels alneut 600km2 (S0 By 20K
rectangle).

Data delivery is neai-real-tne basis (several hours after
observation).



Challenges for Flood Forecasting

Flood forecasting requires.real-time accurate-hydrological
data transmission;andiun-eiranalysis. Challenges are:

& lelemetny System

BUGgEel constraint for maimtenance, spane parts, other secial
flactors etc.

& lrans-hoeundan Rivers
Difficulty In data transSmissIon across erders.

& Accurate Ferecasting fier Elash Eloed inr Small/Medium
SUVEES
Detection ofi localized rainfall, short-term rainfall prediction, etc.



EXxpectations for Satellite Rainfall

= F = ..
=2 65 k
e B = . d . -

& Early warning has much possibility to reduce
humanless:inlange rivers:



ChallengesforEleed Ferecasting 1
edium Urban Rivers,

Area (Sep. 2000)

ol

Floediin Eukueka City: (Jun. 1999) Elood in iokai

Elashifiood disasters are aggiavated by the absence of accurate fioed
forecasting in urban middle/ small rivers

¢ [0 establishiaccurate flood forecasting with enhanced
accuracy.



EXxpectations fior Satellite Rainfall

Preferable. Conditions:

& Lagevervasiis where even daily and less dense data could
PE Infermatve

I CN R ACI EIEWASYSIENS

& ERSHHpLREERRIVERS WhEre: prompt datal transmission
BEtWeen counties;is difficult:

@ther Possihilities:

¢ [0 Improve accuracy. ofi the current floed forecasting system
Using greund station and radar ram-gauge



3. I°*Phase TriallRun in 2006

Purpose: Satellite Daia, Veniication for Flood Forecasting (Cemparison

Withrgreund rain-gage data)
Data seurce: NASA (SB42RT)
Quasi Real-lime: of Every 3 Hours
Obsenved by TRMM and ethers
Outputs: A Dzl Readnarell Weio ziniel Rairfzll Deitel i) te
(025 deg. gridin the hand 0-360 deg. Iongittide, 60-60 N-SHlatittde)

2., Progz1olfteve B\ el ffel
(A/5, 1/10 return’ perieds)

9 nieliesiilop\of Flesivy Rellp) Afeel
(area of over a cerntamnrprehability)

47 E-malrDehvern/oirEeavisRanialiiNeuce en REFUES]

Delivery: Early March 2006 through IFNet Website/e-mail



Dany Raimtall®Viaprand=rrext Ramifall"Data

Dany: Ramiall Map
0.25 deg. gridiinithe band 0-360
deol longitude; 60-60 N-S latitude,
withi glelal and regienal enlarged
\View,

Tiext Daily: RamfallrData

0.25 deg. grid'in the bamd 0-360
deg. longitude, 60-60 N-S latitude




Probability Rainfall

Note:
This is a sample map
showing 5 year return

period rainfall of 40-40 N-S,
but the real map will show in
the band of 60-60 N-S.

Map shoewing S yearand 10year retuirn
period of daily precipitation

Accumulated data for calculation: TRMM 3B42(1998-2001) , 3B42RT (2002 —2004)



Indication ofi Heavy Rain Area

Note:

This is a sample map
showing areas exceeding
5 year return period rainfall
Was observed.

Rainfall Areas

N Areas exceeding 1/5
return period Rainfall

Viap showing areas exceeding 5 year and

10 year return period daily precipitation

Accumulated data for calculation: TRMM 3B42(1998-2001) , 3B42RT (2002 —2004)
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Enlarged maps for 9 Regions —— Eeaas

Europe& North Africa
Middle East
SouthrAfirica
SouthiAsia

Southeast Asia

East Asia

North America
SeuUthrAmEerica
@ceania

Regienal Map Sample (SeuthrAfirica)



E-maill Delivery of IHeavy Rainfall.Noetice
0N REqUESE

Sending notice e-mails te registered agencies
Whena rainiallfever certaintiresheldiis olhsernved.

E-mail SAMPLE:
¥ Heavy rain information to ZZ basin.
'ﬂ Mean basin precipitation* of YY mm/day, which
ST exceeds 5 iod rai b d
@ year return period rain, was observed.
Please check it on IFNet website !
NEEP 2 //XXXXXXXXXEXXXXXXXXXXXXX

Agencies hoping to receive Email:
RID; Thaiand
Department of Hydrelegy and River \Werks, Cambodia
MCTPC, MAE, Laoc PDR

* Currently, we can calculate the “mean basin precipitation” in typical 60 basins.



Optimization off GEAS during Trial RuUn

1. of.Satellite Rainfall

\/erification o
¢  Saiellive Ramiall by comparng with ground rain-gage
¢ Ramiall RetwrmPened of l/5; 1/10by adding mere daia

¢ Mere enlarged maps o singlerverhasin
& Other ranfallfpenod than daily.
(halizday, 2 days, 3 days|€eic.)

¢ Other returnperiod tham:1/5; 1/10
(2 years, 30 years etc.)

& Other criteria for sending| e-mail
(number and place of grid exceeding certain probability, ete.)




Visions for the Future

1. Run-ofift Model

[Daia: satelliterand existngeramiall elhsenvaion, glehal mapping

PuUrpose: Elepdlferecasting, Water ieseurces planning/management

2, Enlanced Applicanmity of Satellite Ramiall

(Expectations fier Space Agencies)

Smaller mesh, fieguent data renewal for middle/small river basins



\/isions ok the Future.(2)

-‘.\nﬂ‘___._,/

Global Digital Map

A runoff calculation is performed
using data through GPM after
runoff model based on global

w, mapping data is developed. This
: ) I - calculation will make it possible
' - to forecast not only discharge
and water level but also
inundating state of flood at
representative spots.

The forecasting result obtained through
runoff calculation will be use to flood alert Water Resources Management
system as well as various water
managements such as flood control and
water resources management.

Flood Forecasting and Warning
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|ENet Secretariat

c/onirestruciurerDeveiepmentinstiuer(1DI)=Japan
5-6-28 KojIimachl, Chiyeda-ku; 102-0085H0ky/6); JAPAIN
Tell +£81-3 3263/ 7986) Fax: +81-3 3230 4030
Info@internationaliflecdnetwork.org

WWW. Internationalfioodnetwork.org



Present Approach te Satellite Rainfall

& SUIVEY en the possibility of the satellite: ramiallin rver
management

¢ Venicanonersatellite ramiallin compansen: Witk
greund raingage data

& iaihin off GEAS (Glehall Eloed Alert System by D=
Japan)iniermaton
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Tro0l1S Tor Thformation dissemination EEaEs

[EPTL R TE T L PP )

WWebsites

Newsletters Materials for
(e-mail) Distribution



Measures to Reduce Human LLoss

¢ Structural VMeasures:

lLevee, Eleod Contiel Dam, Eloed Way:
Retarding Basin, etc.

¢ Noen-structural Vleasures:
1 IntEmergency: (Eary \Waming System)

- Floge] Foraczisiifle

- Eleod Waming

- Evacuation Advice/Order
2:1In Nermal Time

- Flood Hazard Map

- Flood Fighting Drill;
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