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1. Backgrouna(l)
Suiffer-great losses by flood disaster

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

Source: International Federation of Red Cross and Red Cross Societies




1. Background(2)
Suffer great losses by flood disaster

World’s natural disaster (1995-2004) : Death Toll
P ¢ dal\waves

= /istnami 49%

Earihauakes

e /[ ¢ Earthguakes 16%

Rainstarms

oA

Death Toll: Economic Loss:
about 4|70,ooo Source: EM-DAT, CRED about 49 billion. US$
people

o Needs for  Effective Early Warning System

Support Fleod fierecasting
especially in Developing Countries



2. System Outline of GEAS

(1). Objectives

-Sli0 facilitate the Use of I EEWW system
(2). System Concept

cellaboeration amoeng:

) as rainiall data provider

1) as system developer, analyzer ofi rainfail,
Infermation| previder

1) as transmission tool

\)

In charge of floed forecasting and warning




(3) Outline off 1FNet

Objectives

FloeclfBszisiar Haciction 9y, reiwerc sieivites
suUch asiiniermatien disseminating| and shanng;

Viemibership

& OpPen o2l Whe assent to the ehjeclives.

o A itetal ei 240 rem 7.5 countries has been registered.
(@s el 1L Jan.. 2006)

ACHIVITIes

1 RAISING AWEIERESS) ofi leed ISSUes

- Eleod risks; peverty, uncentrellanie urbanization, eic.
%, Fafsglinle) el PlEtiorn fomisiforileitiein) Seelfrle)

- Good practices and lessons learned; etc.
3. Supporting Floed Eary Warning




(4) Scheme of GEAS

Space Agencies ’

_— . Heavy rainfall around
Observation Satellites In the XX river basin

IDI-Japan Y
L2
Data Download Bl
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 Flood
Forecasting and Warning




(5)" GlohallPrecipitationiVieasurenment (GRM)

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

Core Satellite o 8 Constellation
Dual Frequency Radar I .' .. Sate"ites

Multi Frequency Radiometer S . :

: : : oY mr7 s vy Satellites with Micro-wave
<Observation of rainfall with more AT . N * Radiometers
accurate and higher resolution B & ™ '

. . <More frequent Observation
<Adjustment of data from Yy 4 : t
constellation satellites —

JAXA (Japan) N S\ Cooperation :
= p o~ NOAA(US),NASA(US),ESA(EUV),
Dual frequency Radar, Rocket q . 114y RSN P
NASA(US) - : '

Satellite Bus, Micro-wave
__ gauging measurement
. O SRR TR
A e

B oo AR . Al

—Earth heatingw Phenomena

—Study of Climate Change el T e —r— *Flood Forecasting
—|improvement of *Forecasting of crop
forecasting system every 3 hours productivity



(6)Characteristics of Satellite Data

(Cunrent ehservatien system-has stamed mn 2002.)

AL Eeattres
¢ 3-adimensienal analysis; ol ramifall structure.

o Notiniilenced by tepographic conditien.

5. Data Deliveny.

o Obsenvatoniisimade for each gnd.

e Olservation grd size s aneut 600km2 (
iectangle).

e [Data delivery is para pasis (several

nours after observation).



(7) Issues of Flood Forecasting

Flood-forecasting requires real-time accurate-hydrological
data transmission’and ruR=-efianalys|s.

ISSUES are:

& Vantenancer ot ielemetn/ Sysiem

BUGgel constrant for maintenance, spare parts, other secial
flalctors etc.

¢ Daia’ transmission I ians-leelnean/ RIVERS
Difficulty i data transmissIon acloss eLAers.

& Accuraie Eerecastingrior ElashEloed inrSmall/Medium
RIVErsS
Detection of localized rainfall, shont-term rainfall prediction, etc.



(8)EXpectation for Flood Forecasting
using Satellite Rainfall
0t B

LY

& Early warning has much possibility to reduce
Auman.less:in.lange:rivers:



(9) Issues of Flood Forecasting in
Small/Medium: Urban Rivers

Flood " Fukuoka Clty (Jun 1999) Flood " Tokal Area (Sep. 2000)

Even'in Japan, disasters were aggravated by flashifloed and albsence
ofi accurate flood forecasting in urban, middle/ smalll rivers

& Accurate flood ferecasting IS pressing matters



(T'O)' EXpectations for application of
Satellite Rainfalll Observationito,GFAS

Preferable. Conditions:

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

o WitnigLrt sy telaneify sysiann)s

& anshoUndan RIVErS WHEre prompl datal transmission
BEtWeen| countries;is difficult.

@ther Possipilities:

¢ |0 Impreve accuracy. el the cuirent flood ferecasting system
USing ground station and radar raim-gauge



3. 1°t'Phase Catunchig off GEAS 1T 2006

Objective: Satellite DaianVeErficalion for Flood Forecasting

(compansen With greundirain-gage data)
Data seurce: NASA (SB42RAT)
QuasiiReal-lime of Eveny 3 Hours
Observed by TRMM and others

Ouipuis: A Dzl Rednfell Weo cinie) Ralrrfzl] Deitel i) te
(025 deg. gridin the hand 0-860 deg. longitide, 60-60 N-SHlatittde)

2. Progzgility . Be) e Rzel rfel]
(455, /10 returniperoeds)

9 lpieliczitlogiof Flesiyy Felln) Areel
(area of over a certain probhability)

47 E-mallfDeliverR/eiriieavy RanialiINeuceron ReFUeEST

Delivery: Early 2006 by IFNet Website/e-mail



(1) Present. Approach to SatelliterRaintall

& SUVEV eRImEReSSIIn of the satellite ramifalliin rver
management

& Vel aceliEey el satellite: raimiiall i compansen Witk
gieund rain- gage daia

¢ al el GEAS Infermation By DI Japan



(2) Dany Raimtalifviaprand“rext Ramfalli"Data

Danly: Ramiall Map
0.25 deg; gridinithe band 0-360
degl longitude; 60-60'N-S lattude,
withi glelal and regional enlarged
\View,

Daily: Raifall Datarin text

0.25 deg. gridiin the bamnd 0-360
deg. longitude, 60-60 N-S latitude




(3) Probable 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.

Miap showing S Vyearand 10year retuirn
period of daily Rainfall

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



Europe& North Africa
Middle East
SouthrAfirca

Seuth Asia

Seutheast Asia

East Asia

North America
SouthrAmerica
@ceania

Regienal Map Sample (SeuthrAfirica)



(5) Heavy Rainfall 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)



(6)" E-mail"Delivery of Heavy Rairtall N ot Cotae
the-Request from IENEL memlaers

Sending notice e-mails o registered agencies
wheni a rainfallfever certain threshold Is olhserved:

E-mail SAMPLE:
¥ Heavy rain information to ZZ basin.
"1 Mean basin precipitation* of YY mm/day, which
I exceeds 5 iod rai bserved
ES year return period rain, was observed.
Please check it on IFNet website !
NEEP 2 //XXXXXXXXXXXXXXXXXXXXXX

Agencies heping to receive Email:
RID; Thaiand
Department of Hydrelogy and River Woerks, Cambodia
MCTPC, MAE, Lao PDR

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



(7) Optimization of GEAS afiter delivery.

1. Verify Satellite Raimnfall

\/erification of
¢  Saiellive Ramiall vy comparng with greund rain-gage
¢ Rainiall RetwmiPered of l/5; 1/10 by adding more data

2. Response teruser’s Needs

& Iore enlanged maps: fiora single rversasin

& Other ranfallfpenod than daily.
(halirday;, 2 days, 3 daysielc.)

¢ Other return period than:1/5; 1/10
(2 years, 30 years etc.)

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



4, \/isions for the Future

1. Establisihiment oifan ©peration Center

Muluptrpese: utilizatien eif GEAS nfermation for aining;
[eseanch and seron

2. RUn-61i Analysis

Prediction ol Whenand-hew: muchi ol peak floed dischange will be

(transiormatoninte Water lever, inundatien: area By fieeding
amalysis)

3. Improvead Applicaniiity fior Middle/Small’ Rivers

Smaller mesh, frequent data less than every 3 hours

(Expectations for Space Agencies)



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

4, Visions forRthe Suture(2)

b‘ e | .
g ' Glebal Digital Map

A runoff calculation is performed
using data through GPM after
runoff model based on global
mapping data is developed. This
calculation will make it possible
to forecast not only discharge
and water level but also
inundating state of flood at
representative spots.

Water Resources Management

Flood Forecasting and Warning
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|ENet Secretariat
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Tiel: £81-3 3263179861 Fax: +81-313230 4030
Info@internationaliflecdnetwork.org

WWW. Internationalfloodnetwork.org



