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Number of disasters

Disasters are increasing regardless of CC
Global trend of water-related disasters by type of hazard, 1960-2004

Percentage of Killed People by

800 Water-related Disasters (1980-2006)
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Increase of flood damage potential

The main agenda are economic losses and infrastructure costs.

Flood damage density: damage cost [ hectare
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= Private property damage by flood is the sum of direct
damage plus loss due to interruption of business.
™ Density of private property damage by flood is
calculated by dividing the private property damage by M LIT
the area of inundated residential area.



ICHARM ODbjective

International Centre for Water Hazard and Risk Management

e To be the global Center of Excellence to
provide and assist implementation of the
best practicable strategies to localities,
nations, regions and the world to manage
the risk of water related hazards including
floods, droughts, land slides, debris flows
and water contamination.

* At the first stage, the priority is flood-related
disasters



= OCtOb 2005
" ICHARM [T 'i_. eﬁ !

p United Nations
Educational, Scientificand |

Cultural Organization

|ICHARM

International Centre for
Water Hazard and Risk
Management
under the auspices of UNESCO
hosted by PWRI, Tsukuba

6 March, 2006
at Tsukuba

Te-

(|| e




UN WWDR Il (2006)

Data

Information
networking

* Creation of a worldwide and inter-disciplinary net-
work of practitioners, researchers and course gradu-
ates in the field of integrated water risk management

e Collection, analysis and dissemination of information
and experiences regarding water-related disasters
worldwide

* Timely organization of investigation teams when
catastrophic water hazards occur

* Organizing and sponsoring workshops and sympo-
sia

Research

Results

Participation

Knowledge

Network

Curriculum

* Flood risk analyses in diverse localities in developing countries

* Development of flood warning systems that use satellite observations and other advanced technology

* Development of flood hazard mapping procedures able to meet various environmental and social conditions

¢ Development of community water hazards risk aversion systems with advanced flood warning and flood hazard
maps as available means

* Promotion of basic research on hydrological measurement, analysis, and forecast to support ICHARM activities

* Participation in international research programs such as World Water Assessment Programme, International
Flood Initiative, Group of Earth Observations and Predictions in Ungaged Basins

Flood Hazard Mapping Training

Training

* Training courses on practical risk reduction systems
incorporating existing social diversities, for public offi-
cers and decision makers

* Human resources development for integrated flood
risk management in cooperation with universities and
related institutes worldwide

* Training courses of flood hazard mapping and river
and dam engineering for researchers and engineers

* Providing follow-up activities for course graduates in
their home countries




Research (examples)

Local studies (Identification of the real needs of
the people In diverse localities) -> Diagnosis &
Prescription

» Disaster (Flood) Preparedness Indices & ISO
Satellite & High-tech-based Flood Alert System
(with JAXA, IFNet/GFAS/IFAS etc.)

Floods & global warming: risk estimates and
counter measures (MEXT fund for 2007-2012)

« JMA/MRI GCM (20km mesh) -
» Development of risk indices,
» Drawing a Global flood risk map,
» Estimating Adaptation cost (structural & non-structural)
Flood Hazard Mapping:
* methodologies to map in remote localities with poor data
» effective and beneficial use of HMs in real local situation



Flood disaster mitigation

with flood forecasting and warning systems
Typical situations in developing countries)

1.Monitoring of meteorological & hydrological conditions
><Low density of gauging stations, low sustainability of maintenance of
observatories, etc.

2.Flood forecasting

> Lack of real-time hydrologic data, therefore difficult to construct and run
forecasting & warning system

3.Analysis of forecasts and judging risks

><Lack of historical hydrologic & statistical data on flood events and damage,
therefore difficult to judge risks compared with real-time information and/or
simulations.

4.Dissemination of warning

><Lack of disaster-management community and communication network,
Incompatibility of flood information with local society and needs, etc.

5.Crisis management flood fighting, evacuation, etc.
><|mproper governance, insufficient institutional cooperation, etc.
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Development of
Integrated Flood Analysis System (IFAS)

A computer software package specifically for flood

runoff analyses with GUI using ground-based and
satellite-based rainfall data

at ICHARM/PWRI,

Infrastructure Development Institute (IDI/IF-Net),
and nine major civil-engineering consulting companies .-~
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Runoff analysis

Being developed by a joint research (FY2005-2007%
7

Satellite rainfall

Global GIS data



Automatic Estimate of Parameters

as a first approximation
by use of globally available GIS datasets




Modeling (altitude display screen In a traget area
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Modeling (river channel display screen )
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i3 IFAS {(Project:toneZkm? - [Edit Parameter]

Modeling (surface parameter display screen

o ] 4|
B5. Filel) ToolD) Help(H) =18 x|
Zaomtin I ZGEi’TiDu‘{’IZGGmHESBt'I’An’eE‘ZﬁGi‘ﬁ*I*””’ = e = e s = = —— s e Display
;I iew | Data | Trans
— -1 Basin Boundary 0%
¥ Pzeud. Drainaee 0% =]
v Siwfare Parameter [
Move Top | Move Up | Move Down

Data MName

Maodified Date
F [~

|

| 5. L. Par. |Tributar Mo & |

Surface T Aquifer T River Course
SKF [ HFM#D [ HFMND [«
1 0.0005] 01 0.m
2 0.00002 0.05 0.
3 0.00001 0.05 001 |—
4 0.000001 0.001 00005 -
‘| 3
Updatel Insert | Delete I Up I Do I Read |
Legend T Trbutary Basin
Parameter Mo. Land Use -
1112131415
5678910192021, 2223 o
E] 2341718 -
Set I Auto. Set I
Fow | Gol | Grid

il Parameter No.:l vI Set
i
Save | Cloze |
| 2008/04./09 [17:42




Satellite-based rainfall data

e The rain observed with an artificial satellite comes to hand via the

Internet. _
/ﬂfFAS)], E __
Satellite-based rainfall data L= Wh
\\f‘,ﬁ‘))»)))))“"

Ground stations, It opens to the public on HP.
15 ftp://trmmopen.gsfc.nasa.gov/pub/merged/mergelRMicro/
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Display of results (rainfall data)
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Run off analysis

rainfall

the model, parameter, and rainfall data which

Ralnfall

River channel tank

Surface tank
:> T %H % :> Display
Groundwater tank
L | % @
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Display of results (two or more item display)
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Display of results (figure of two or more
DoINts
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Real-Time
GSMaP

JAXA,
JST-CREST

(Prof. Ken’ichi OKAMOTO,

Osaka Pref. Univ. et al.)

ICHARM/PWRI

Global Rainfall Map

in Mear Keal lime |
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|
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We offer hourly global rainfall maps in near real time (about four hours after observation) using
the combined MW-IR algorithm with TRMM TML Agua AMSE-E, DMSP SSM/1 and GEO IR data.
This system was developed based on activitias of the JST-CREST GSMaP (Global Satallite

Mapping of Precipitation) project.

Description

Rainfall rate (mmhe)

Variable

Diamain Global (60N — B0S)

Grid resolution 0.1 degree lat/lon

Temporal resclution : 1 hour




GSMaP4.6(MVK) Precipitation (mm/h)

CMORPH Precipitation (mm/h)
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Future mission: Global
Precipitation Measurement (GPM)

Core Satellite Constellation
Dual-frequency Precipitation Radar Satellites

and microwave radiometer (-\ Each carrying microwave
Observation of rainfall with met€ : G) "~ ladiometers, provided by
iy "
T

accurate and higher resolutio international partners

Adjustment of data from g *i—-“\ More frequent Observation

constellation satellites

International Partners NOAA(US),
NASA(US), JAXA (Japan),

JAXA (Japan)
Dual-frequency Precipitation Radar

NASA(US) g e CNES/ISRO(France/India)
Satellite bus, microwave radiometer = . ' and others
(launch in 2013) ' (launch around 2013)

Global Observation every 3 hours

» Improve the accuracy of both long-term and short-term weather forecasts
» Improve water resource management in river control and irrigation systems
for agriculture
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How to read the map
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Satellite (ALOS)

Launch: 24 January, 2006.

Objectives:
Cartography
Regional observation

Disaster monitoring
Resource surveying

Data Relay Satellite
Communication Antenna

PALSAR (L-band SAR)
Cloud-free
Day-night observation

Optical sensors




Flooding simulation with satellite-based DEM
- Inundation depth -

Each grid have maximum value
for the calculation period

Absolute error of |
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SRTM3 in this area
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RMSE: 0.92m
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Training (examples)

e Training courses
* Flood hazard mapping course (2004-, JICA)
* River and Dam engineering course (1969-, JICA)
« Comprehensive Tsunami training (2008-, ISDR)

e Aftercare program for implementation in
trainees local communities (2006-, JICA)

KL, 2007; China, 2008

e Master Course on Water-related Risk

Management with National Graduate Institute for
Policy Studies (GRIPS) supported by JICA started in
October 2007

e With 11 students from Bangladesh, China, India, Nepal,
Japan & Philippines



Master Course on Disaster Management
Policy (water-related disasters)

e One year Master Course jointly established by GRIPS and
PWRI supported by JICA

e Offered to practitioners in public & private sectors mainly in
developing countries in Asia and Africa.

e Started in Oct 2007. The first year students are eleven from
China, India, Bangladesh, Nepal, Philippines & Japan.

e [oster practice and solution oriented engineers who can
plan and implement disaster management as part of
development and lead the local practices.

e Through lectures, exercises and filed studies.

e Master theses will be Feasibility Study of local project
proposals.

e Taught by univ profs & administrative practitioners



Information Networking
(examples)

e Collection of local site-specific information

 ICHARM Local Study Series
« Bangladesh, Philippines, Sri Lanka, (Nepal, ...)

e |CHARM Flood Year Book

e Monitoring of the improvement of flood
preparedness

e Analyses of global data sets collected

elsewhere - policy effective information

« Lead organization of WWDR Risk management chapter
(WWDR2 Chapt 10 Managing Risk)



