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Outline of ICHARM Activities

Akira TERAKAWA

Deputy Director, ICHARM
Public Works Research Institute (PWRI)
Tsukuba, Japan

nternational Centre for
Water -azard and
Isk Vlanagement

(ICHARM)

under the auspices of UNESCO




Background: Birth of ICHARM

IDNDR 1990-1999 & ISDR 2000-, MDGs,
WSSD, Hyogo Framework of Action 2005
etc.

ICHARM was proposed by the Japanese

Government and approved at UNESCO 33"
General Conference, October 2005

Agreements sighed by UNESCO, G of
Japan & PWRI on March 3, 2006
ICHARM was established on March 6, 2006

— A UNESCO Category Il Global Center hosted by
Public Works Research Institute (PWRI),
Tsukuba, Japan

UNESCO
(United Nations Educational,
cientific and Cultural ©Organization)

One of the special organizations of the United
Nations established in 1946 (Japan became a
member in 1951)

Aims to

“That since wars begin in the minds of men, itis in
the minds of men that the defenses of peace must
be constructed” (Preamble of the Constitution of
the UNESCO)




IHP

(International Hydrological Programme)

» A platform for activities on water sciences

* Promotes scientific studies on water cycle,
studies and proposals on sustainable
management of water resources and
education in developing countries

o Seventh-term Program (2008 to 2013)

1) Adapting to the impacts of global changes on river basins
and aquifer systems

2) Strengthening water governance for sustainability

3) Ecohydrology for sustainability

4) Water and life support systems

5) Water education for sustainable development

List of existing IHP UNESCO centers

Centre Abbreviation Location (Country)
Internaupnal Re_search and Training Centre on Erosion IRTCES Beijing (China)
and Sedimentation
International Research and Training Centre on Urban Belgrade

A IRTCUD A

Drainage (Serbia and Montenegro)
Water Centr_e for the Humid Tropics of Latin America CATHALAC Panama (Panama)
and the Caribbean
Regional Humid Tropics Hydrology and Water .
Resources Centre HTC Kuala Lumpur (Malaysia)
Regional Centre for Training and Water Studies of Arid .
and Semiarid Zones LGNS Cairo (EgypY)
Regional Centre on Urban Water Management RCUWM Tehran (Iran)
UNESCO-IHE Institute for Water Education UNESCO-IHE Delft (Netherlands)
International Centre on Qanats and Historic Hydraulic
Structures ICQHS Yadz (Iran)
IHP-HELP Centre for Water Law, Policy and Science Dundee (UK)
Regional Water Centre for Arid and Semi-arid Zones of .
Latin America and the Caribbean P LS La Serena (Chile)
European Regional Centre for Ecohydrology Lodz (Poland)
Regional Centre for the Management of Shared RCSARM Tripoli (Libya)
Groundwater Resources




Missions of ICHARM

The mission of ICHARM is to function
as an international center for providing
and assisting the implementation of the
most practicable strategies to prevent
and mitigate water related disasters
(floods, droughts, sediment-related
disasters, tsunamis, storm surges,
water contamination, etc.) in the world.

2 Focus on flood related disasters at the initial stage

. Staff: 489 (mc uding 345 researchers)
» 12research groups with 34 research teams
« Budget (FY 2008): 13 bil. JPY (Iéo m|I USD)




8 Research Groups with 20 teams
(in Tsukuba)

e Construction Technology

» Material and Geotechnical Engineering
 Water Environment

» Hydraulic Engineering

e Erosion and Sediment Control

 Road Technology

» Water-related Disaster Prevention

» Bridge and Structure

ICHARM members
I | , - 2>

(2009. 5)




Emergency
Flood fighting
Information sharing
Evacuation order
Rescue operation

Evacuatior%

Mitigation
Flood hazard map
Flood forecasting/warning
Flood insurance

Disaster prevention drill
ater proofing of buildings

Prevention Recovery

River improvement Recovery operation
Strengthening of levee Prevention of epidemics
Storage facility Reconstruction of buildings
Land use regulatién Investigation of cause
embankment Drawing lessons

Integrated risk management considering the total
is important

ICHARM'’s Challenge: Localism

Delivering best available knowledge to local practices

Flood | ) Working as a

Preparedness Local Practices Knowledge Hub

Indicators/$tandard Supported by ADB
e )

L The 2%
WWAP (S %
55 1st Phase %O:‘%O Sentinel Asia
WWF, APWF| S ocus: 2\ | IFNet/GFAS

Flood-related

Master Course Risk Integrated

Hazard Mapping Management Flood

Course Analysis

Rive Capacity Development Advanced Technology [FAS)
Supported by Flood risk assessment
JICA under climate change

Supported by
MEXT




Research

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

» Disaster (Flood) Preparedness Indices
Flood Alert System using satellite information
(with JAXA, IFNet/GFAS/IFAS etc.)
Risk analysis and adaptation measures to
global warming
- JMA/MRI GCM (20km mesh) >

» 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 various conditions

Capacity Building

Training courses
— Flood hazard mapping course 2004-2008
(is to be renewed from 2009)
— River and Dam engineering course
started in 1969
Follow up program for ex-trainees

Master course on Flood Disaster

Management with National Graduate
Institute for Policy Studies (GRIPS) started
in 2007




Water-related Risk Management Course
A master’s degree program
by GRIPS* and ICHARM/PWRI

Objective :

to develop trainee’s capacity to practically manage the problems and issues
concerning water-ralated disasters

Duration : 1yr from October to September
Language : in English
Course Program :

Lectures

Disaster Management Policy, Basic Subjects (Hydrology, Hydraulics),
Integrated Flood Risk Management, Hazard mapping and Evacuation
Planning, Sustainable Reservoir Development and Management, Control
Measures for Landslide and Debris Flow, Introduction to International
Cooperation

Hands-on Training session
Individual study

*GRIPS : Graduate Research Institute for Policy Studies (www.grips.ac.jp)

Following up Seminar of FHM training course
(Jan. 30-Feb. 1, 2008 Guanzou, China)




Cooperation with related
organizations and programs

e Participating in international activities as a secretariat and a player,
such as WWAP, IFI, the UN Joint Monitoring Programme for Water
Supply and Sanitation, and Asia Water Forum

* Promoting joint projects in cooperation with existing UNESCO
centres

* Maintaining and strengthening mutually cooperative partnerships
with affiliate research institutes by exchanging personnel and
conducting joint researches

< Building a close collaboration and appropriately sharing
responsibilities with diverse related international programmes such
as IF-Net, JWF and the Network of Asian River Basin Organizations
(NARBO) to achieve synergy among the respective activities

¢ Planning and implementing research and training projects in
cooperation with funding organizations such as the Japan
International Cooperation Agency (JICA), Asia Development Bank
(ADB) and World Bank (WB)

International Flood Initiative (IFI)
http://www.ifi-home.info

Mission
Promote an integrated approach to flood
management
by reducing the risk of social, environmental
and economic effects that result in and from
floods and increasing the benefits from floods
and the use of flood plains

Implementation
UNESCO, WMO, UNU, UN-ISDR, IAHS, IAHR - - -

Secretariat : ICHARM @@




Asia-Pacific Water Forum (APWF)

http://www.apwf.org

B Launched during the WWF4 in Mexico
W to contribute to sustainable water management in
order to achieve the targets of the MDGs in Asia-
Pacific region
W 1st Asia Pacific Water Summit was held in Beppu,
Japan on December 3 — 4, 2007
B 3 Priority themes
B Water Financing
B Water-related Disaster Management
B Water for Development and Ecosystem

B ICHARM served as the leading agency for the theme
of water related disaster management

Function of ICHARM
as a APWF Knowledge Hub

http://www.apwf-knowledgehubs.net

* Providing training courses mainly for practical
engineers in charge of flood risk management

— Flood Hazard Mapping Training Course (5 weeks, total 16 trainees
from 8 countries)

— Disaster Management Policy Program - Water related risk
management course (lyear, master course, 10 students)
* Following up activities for ex-trainees
— Follow up seminars
— Help desk site
» Conducting Joint research projects for collaboratively
finding solution to local challenges and capacity
building
— Personal exchange with related organizations
— International recruitment of fixed term researchers




Network of Asian River Basin Organizations
(NARBO)

http://www.narbo.|p

Established in February 2004 based on the
agreement at the 379 World Water Forum in 2003

To help achieve Integrated Water Resources
management (IWRM) in river basins throughout Asia

Secretariat : Japan Water Agency (JWA) and Asian
Development Bank (ADB)

65 organizations from 12 countries (Bangladesh,
Cambodia, India, Indonesia, Japan, Korea, Lao,
Malaysia, Philippines, Sli Lanka, Thailand, Vietnam)
are participating as of February 2008

ICHARM joined as an international knowledge partner
in the field of water related disaster management

END

Thank you for your attention

http://www.icharm.pwri.go.jp




GFAS/IFAS

GFAS-Rainfall
GFAS-Streamflow (IFAS)

Tomonobu SUGIURA

Senior Researcher
International Centre for Water Hazard and Risk Management (ICHARM)

0‘ » ICHARM

Background
of development of GFAS

0‘ » ICHARM



Current trend of water-related disasters

600 - ' 1 ' ' ' 1 ' . ' ' ' ' ' ' | ' '
1 i h H 1 H H H | | h | 1 1 | 1
= Flond =Y indstorm ! ! [
=== Drought =il Slite b
500 T  —i—Wave/Surge i aai Bt el
i 1 I i 1 1 1
1 1 1 1 1 1 1
1 1 1 1 1 1 1
$ a00f--p--t-o-do-d s . -
-— 1 1 1 1 1 1 1
1 1 1 1] 1 1 1
§ 1 1 1 1 1 1 1
3 Lo L
e 300 -k ——d—— 4--—
(=] ] 1 I 1 1 1
P 1 1 1 ] ] ]
2 I A i
§ mop-cbdd bl
= 1 1 '
1 1 :
1 1 1
100 i S e it -l il sl ol il sl st = Lo EET
1
1

Made by ICHARM based on CRED EM-DAT

I io‘:il ("_\IICHARM

Necessity of satellite-based rainfall data

= In the countries where river improvements are not sufficient, smooth evacuation
from flooding is important for decreasing loss of life and properties.

= Dissemination of risk by hazard maps, etc. and direction of evacuation by issuing
flood forecasts and alerts are necessary.

= However, in reality, development of a flood warning system in these countries has
not advanced properly because of financial difficulty, lack of rainfall data, etc.

' MLack of reai-tine hydrologic data
GEUEUECE gy eoiation of an observation faciity takes a largs amaunt
of expense and time:

Lack of hydrologica and hysical data far modeling
Lack of landuse and geology data for estinating

ﬂ paramster
Z

iy

mDigplay function is required o o

WDevelop: of a soft ' tahes a large armount o g
. . . ““No data of river disch

Technical issues for flood forecasting 0I ia a.‘;vierllscq“wal ICHARM




GFAS !Glogal Flooa Alert System; concept

GFAS =rainfall alert + flood alert
ﬁ@ using satellite-based rainfall information
% ©

K

Satellite Observations
Rainfall information

/ F It is heavy rain in the upstream of XXX River
[ S There is a possibility to occur a flood in X
hour. Please evacuate to safe places
"l O 1 P -
|

. ol e — 5 W
stations =% i
Real Time Processin :
C I

Rainfall analysis
Stream flow analysis

E-mail It
Ground &7

. VSR e |7
Rainfall Alert
Flood Alert

T4,

Satellite-based rainfall information

0‘ » ICHARM



Rainfall data

= Ground-based rainfall data
A large amount of expense and time for implementation of rain gauges «m

Lack of historical and statistical hydrologic data
Lack of data in a upstream area (in case of an international river) 4’}

Satellite-based rainfall data (NASA-3B42RT)
Global coverage including oceans: between 50N-50S latitude

Rainfall station

||t;mu- fi’ 1- ﬁ )

p © Raintall statinn
o,

Fainlall station

Mesh size: 0.25 degrees of latitude and longitude (about 25km)
Data delivery: every 3 hour (10 hours time lag)
Accumulation of the past data: since 2002

Provided by NASA through the Inter-Net HP for free

Satellite-based rainfall data (GSMaP)

Global coverage including oceans: between 60N-60S latitude
Mesh size: 0.1 degrees of latitude and longitude (about 10km) .

Data delivery: every 1 hour (4 hours time lag)

Accumulation of the past data: from 2003 to 2006, 2008-

JAXA HP

Provided by JST/CREST, OPU,JAXA etc. through the Inter-Net HP for free

22 3B42RT
36 1
£
B 30 1
=
o
= 24 -
a
=3 .
S 18 |
5 .
i -
£ 124 N .
@ R
® B e e
6—._%_ o .
.
oh*"‘ X . ! . ,
00 60 120 180 240 300 360

Gauged Precipitation (mm/h)

420

N @
IS <3
o o

GSMaP4.8+(MVK) Precipitation (mm/h)
2
b
o

12.0

( ICHARM

Accuracy of satellite-based rainfall Data (1)

GSMaP4.8+(MVK)

0.0 6.0 12.0 18.0 24.0 30.0 36.0 420

Gauged Precipitation (mm/h)

(A=16,840km2)

Y1 2004.07.29 00:00 2004.08.05 12:00

Y2 2004.08.15 12:00 2004.08.24 00:00

Yoshino River basin Y3 2004.08.27 00:00 2004.09.02 18:00
(A=3,750km2) Y4 2004.09.03 18:00 2004.09.16 12:00

Y5 2004.09.25 15:00 2004.09.30 12:00

Y6 2004.10.17 00:00 2004.10.21 18:00

_ . T1 2004.10.01 18:00 2004.10.05 18:00

TG (RYED [ERsiin T2 2004.10.07 12:00 2004.10.14 18:00

( ICHARM

o‘ :

T3

2004.10.18 18:00

2004.10.21 18:00




(mm3~24h)

GSMaP_data

(mm/h) || —® Ground-basedrainfall data (mm/h) | [ —#— Ground-based rainfall data
—e— Satelite-based rainfall data 40 | | —®— Satelite-based rainfall data
30
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Comparison with satellite-based (3B42RT)
and ground-based rainfall of Sameura dam basin (A=472km2) in JAPAN

II."II ii ICHARM

L
Average error ratio ,* = Average error ratio ,*
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Correction method of satellite-based rainfall (2)

’ underestimation ‘

The movement of rainfall area is moving slowly

I io‘gii ("_\IICHARM

GFAS - Rainfall

‘ GFAS

I io‘gii ("_\IICHARM



Schematic figure of GFAS

Space Agencies C::;
| NASA Homepage (3B42RT) | , 3

Heavy réinfal around
Observation Satellites In the XX river basin

i

o i1 A
IDI-Japan @‘
Data Dﬁvnload River

- | System Development |

Data Processing

Mapping, Email Hydrological Service River Authorities

Flood Forecasting and Warning
= using GFAS Information etc.

7 IFNet

IFNet Homepage
Email of Heavy Rain

to IFNet members in charge of Flood
Forecasting and Warning

N

( ICHARM

PrOdUCt Of GFAS http://gfas.internationalfloodnetwork.org/gfas-web/

O 0 5 ¢ x o o § 3 [ ey e
IFJ“flt GLOBAL FLOOD ALERT SYSTEM (GFAS)
“ Trial Yarsion

Aren World

Real-time estimation of rainfall areas
Exceeding 10- (or 5-) Year Return Period

Pre-analyzed rainfall distribution
exceeding 5 or 10-year return period

0‘ » ( ICHARM




GFAS-Streamflow
IFAS (Integrated Flood Analysis System)

IFAS

I i."il ("_\IICHARM

IFAS concept

= Integration of Satellite-based rainfall for flood analysis
= Multi run-off analysis engines

= Automatic data downloads and model operation

= Automatic correction for GSMaP

= User friendly and Visualized Interface

= Easy, but high-level analysis tools

= Free distribution (Download on ICHARM HP)

Main structure of IFAS

3
2 Satellite-based rainfall data
Rainfall data Ground-based rainfall data r:';:\\
=t <
Modeli Creation of a river channel [
odeling Estimation of parameters % .
- il G —
Runoff analysis PWRI Distributed model L i
VSIS BTOP model . : —s

Display of results i " Ny ICHARM




Schematic figure of IFAS

Satellite-based rainfall

P \ et Geological data Geophysical data
. . L 4 T Nl i ; . .
Rainfall observation N L Elhamt‘_e' creation foerar:meterSes_ltltrnatlon
by satellite ) ‘ @\. ,( eYa ion) (Land use, Soil type)
: T Se
. o :
T L’ o g —
@.‘
IS5

Download via Internet
for free

Delivered on Internet

| . |FAS (Integrated Flood Analysis Sy )
i - - | Interface of satellite-based rainfall
1 = Model creation, parameter estimation
= @ - o Run-off analysis engine
— Visualization of results
Smooth evacuation ﬁf‘f Runoff analysis and flood forecas;
= ~ User friendly interface 1

Technical issues

Lack of hydrological and geophysical data
Lack of runoff analysis engine
Difficulty of using flood forecasting system

=

IFAS copes these

( ICHARM

|
Data input function

Satellite-based rainfall data
TMPA-3B42RT (NASA)
QMORPH/CMORPH (NOAA)

GSMaP (JST/CREST, OPU,JAXA etc.)
Global coverage : between 60N-60S latitude

uoneibau) (g

Automatic Data Extraction for area of interest
Provided by NASA, NOAA, JAXA and |IENet-GEAS through the Internet for free

urey Jo uonoal1I0D)




L
Modeling function

[ Intake of digital elevation data I [ Create a basin boundary ]

automaticall

@automatically

Create ariver channel network ]

IFAS creates a basin boundary and a river channel
network use of digital elevation data.

by i
B o = -
2 “agar . Tand Cover Clnssmcuunn GLcC, TFAS Classification
P ) - Urban and Built-Up Land [ Urbanarea |
- : Drviand G IEarSiPetors

irrigated Cropland and Pasture Wetland

B30 rvianariicigated Croplans and pasire i
'—Cropland/Grassland Mosaic __{
Landuse data 3 PR E— automatlcally

G rassland Grassland

St
GLCC (USGS HP) TS e s Tasang [ Set parameter |
St
s o e et
Biclaiss Resaaner cores
e oadlnst Eara: e
Evinrvmtsdisos Forer
e o
D YIS
Herbacoss ioedans sl
s
s
e
S escen Tunare Grassand
e hes ranre
Earer roudstiics
Snow or Ice Water Bodies

IFAS estimates parameter based on the classification

that we set ui beforehand. Ii il l ICHARM

|
Multi-model Approach

PWRI-Distributed Hydrological Model YHyM/BTOP Model Ver. 1.4

Ver. 2.0

Ramfall
Upper tank ﬂ Surface flow Weso-scaa Cero “BTOPMC .
(surface tank) ilh-sﬂ)‘"v‘—
= e E Rapid intrrmediate Qow
inflow !:L liu—a..l Lh-8,0/(5.-5,,)
_f' Usireground inklirakion.
Lower tank hef(h=8,)/(S,e -3,
({groundwater tank)
Usneonfined grovsdwates flow alectace
A ('I 5 r‘ ‘model ‘model
wilow E .
Couficed grovasbrate flow Core module and Multi-Module
[ &:bh

i S ST S
‘Ll LL LL TL

tank

e Q L

« Easy parameter calibration

« Developed and tested at many basins in JAPAN +» Applied well more than 100 river basins

I i."il ("_\IICHARM
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Display function

Hydro-graph

00000

Experimental application to actual basins
Sendaigawa river Basin (Japan) L=137km A=1,600km2
4,000 W‘W’ — ’- /qu_ﬁ
\ U-' o Measured discharge il
3,500 .
—— Calculated discharge(ground)
——Calculated discharge(3B42RT) r2
3,000
o ——Calculated discharge(GMaP_N) [
Calculated discharge(GSViaP_T1)
2,500 P =
——Ground-based rainfall 40 E
@ — Satellite-based rainfall(3B42RT) g
2 2000 v . Lo £
g o — Satellite-based rainfall(GViaP_N) 8
g Satellite-based rainfall(GViaP_T1) | 60 ?
3 1 S
70
- 80
- 90
100
96 U7 98 date(GVT) 99 910 911
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Experimental application to actual basins

Mambermo River Basin in Republic of Indoneﬁf\ ﬂ{aSig River Basin \

. in Republic of the Philippines

Rainfall(mm)

A=78,992km2
Un-gauged basin |

12/4 1300

mash River Basm |n Eth|op|a

1800
1600
1400

T 1w

&
E 1,000

&
2 w0

CSatolttn-based RaifalGSK aP ¥ ®n/h)

M oasured D Scharge!
L Cubunted dbchasie IBART 03/5)
—+Cakulted discharge GSH aP N @3/s)

‘ ISatellits-based Rah I 3B42RT @ /n)

600

40

200

9/19 92

3-8 Oct, 2008 JAPAN

Purpose of the training course

= To build capacities to undertake hydrological prediction/forecasting in relatlvely
ungauged basins using satellite-based rainfall.

Participants
= Ethiopia, Zambia, Cuba, Argentina, Bangladesh, Guatemala, Nepal
(7countries)

Program
= Remote Sensing of Precipitation from Space (JAXA)

= Historical evolution of flood management system in Japan
= Introduction of Global Flood Alert System

= Operating procedures for IFAS

= Validation method of satellite-based rainfall
Current conditions and problems in each country




Local ownership

w45 Flood forecasting system (IFAS)

Lecture, Training

ICHARM LOCAL USER

Development of IFAS Observation, data collection
Improvement of IFA Implementation of flood forecasting system

Flood forecasting and alert

w0

- Reduce flood damage
Validation,

Localdata L
Application results ggm

I i."il ("_\IICHARM

More info

Thank you for your kind attention.

IFNet : http://www.internationalfloodnetwork.org/index.html
GFAS : http://gfas.internationalfloodnetwork.org/gfas-web/
IFAS : http://lwww.icharm.pwri.go.jp/html/research/ifas/index.html

Hydrologic Engineering Research Team,

International Centre for Water Hazard and Risk Management (ICHARM),
Public Works Research Institute (PWRI)

E-mail: suimon@pwri.go.jp

I i."il ("_\IICHARM




Assessment of the impact of climate change on flood
disaster risk and its reduction measures over the globe
and specific vulnerable areas :

Hydrological
.—Simulation

10-40 km mesh
global stream path

MRI 20km global
meteorological simulation

Integraied Flooa

[FAS = o

E g\lnundation
'gl |/ Simulation

&, A

Innovative Program of a5 : ‘--".;_:*;"' 1 §_1 i
© / Climate Change Projection o =

for the 21st Century @ 2 ¥
Global Flood Vulnerable Risk Map

KAKUSHIN
Project Period: 2007 Apr. — 2012 Mar.

GCMZ20 Data provided by Meteorological
Research Institute (MRI), Japan

Period Data Item Range Temporal  Spatial
Resolution  Resolution
Present 1979 Jan. temperature, Latitude:- Hourly 0.1875 deg
~2004 Dec. precipitation 90— 90 (20km)
Show water Longitude: Daily

. €equivalent, 0 - 360
Near 2015 Jan. specific humidity,

Future 2036 Dec.  atmospheric

Future ~ 2075Jan.  Pressure wind
~2100 Feb. hé

direction
®Only surface data is provided.
®SRES A1B scenario is adopted for greenhouse gas emission.
®Observed SST data is input to AGCM for the simulation of present climate condition.
®The trend of SST for near future and future climate projection is provided by the multi model ensemble of
AOGCMs adopted in IPCC AR4.
OThe spatial resolution of MRI-AGCM is 20 km. There is no other model which spatial
resolution is finer than this model in the world.
OBecause of this fine resolution, MRI-AGCM shows advantage in simulating typhoons.
Olt is planed that ICHARM will receive updated MRI-AGCM data from FY2009.




Example of comparison (Yoshino River Basin, Japan)

Sl 1 Yoshino River Basin (Japan)
Basin Area: 3,750 km2

ONumber of Rainfall Stations: 51 stations (73.5
km2/sta)

_ ONumber of Grid of AGCM: 29
OAnnual Precipitation: 1,800 mm — 2,000 mm

GCM20: Underestimation

Yoshino River Basin Average (1979-1999) ‘Yoshino Rjyer8FSTnRvarage (1979-1989)
100 R 77 T - <
= ’ o
£ ’ M)
o5 -] 1 200 |4 o \
E c .
£ z s | .t \
5 & E ,-r !
o &0 E 150 \ j 1
g 5 8 \ 7
2 = o 7
= B 40 g 100 \\ ’
H ] 2 S~
- 8 20 &0
o
Observanon
AGCM
o L | | o | |
12345678 910112 0 50 100 150 200 250 Q S0 100 150 200 250
Manth Precipitation {mmid) AGCM Present {mmid)
Monthly Precipitation Probability of Non Exceedance Quantile-Quantile Plot
(Daily Precipitation) (Daily Precipitation)
OAGCM underestimates observation for heavy precipitation.
Olt is necessary to apply a correction method on AGCM precipitation data for flood analysis.

Concept of bias correction method for GCM20
Hybrid Method

A) Extreme Value
=The samples in top 0.5% of prob. of
non exceedance are considered.

B) Other value

=They are divided into each month.

GCM20 Present

Probability of Non
Exceedance

(DThe samples in top 0.5% on probability of
non exceedance for observation, GCM20
Present and GCM20 Future are abstracted.

Observation

For ALL of the daily precipitation

Daily Precipitation
Abstraction of top 0.5%
daily precipitation

@The ration for each quantile (ag) between
observation (P_Obs,) and GCM20 Present
(GCM20_Pre) is estimated. @, is regarded as
a correction coefficient for each quantile and
multiplied to the value of GCM20 Future of
same quantile (GCM20_Fut,) and corrected
value (P_Fut,) is obtained.

P_Obs,
O A an Do Top 0.5% of
GCM ZO—Preq probability of non exceedance
P_Fut,=0,xGCM 20_Fut, Daily Precipitation

GCM20 Present
GCM20 Future Correction

Observation

Probability of Non
Exceedance
—~—

1
1




Concept of bias correction method for GCM20 (continue)
Hybrid Method

(@Samples except top 0.5% on observation, | ____ _~_ _____ __ -
GCM20 Present and Future are divided into g I Except
each month. Z o .
5 e I op
.§‘§ GCM20 Present : 0.5%
39 1
< Q 1
g I
a Observation :
For ALL of the daily preg:ipitation

Daily Precipitation
@The ratio between observation

Samples except
top 0.5% is divided

(P_Obsy, ;) and GCM20 Present 3 = into each month.
(GCM20_Pre, ) is estimated for each § 8
month and each quantile (&, o). @n 9 § @
< o
regarded as correction coefficient and i § §
multiplied to GCM20 Future of same S u b4
month and same quantile (GCM20_Fut,, ;) & = L%
and corrected value (P_Fut,, ;) is obtained. % = § orrection coefficient
© = z A .
~ P_Obsqu sl Janu ary g is esttrl]matsd forheach
Oy S~ on o o ————— S|/February% month and eac
- GCM20_Pre, q Daily Precipitati & % .. quantile.
y Daily Precipi § V December
[+ %

P_Fut, ,=o, ;<GCM20_Fut, ,

Daily Precipitation

Result of correction method (Japan, China, each 1 point)
Verification of present climate condition, Monthly Precipitation

Yoshino River| Corrected GCM20 8
71191 shows Agreement | «’ Y;gg%i”
Japan 71191 with observation China 56954
00 B Observaton| | ||| | B Observation | |

GCM20 Present
20 PlesentT

1hy

W GCM20 Present
s00 Ll GCM20 Plesent oF

ﬂﬂ‘lm
1 2 3 4 5 6 7 8 910112

Meonth

Average of 1980-2004 (25 Years)

orrection
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Meonth

Average of 1979-2000 (22 Years)

200 -
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Result of correction method (Japan, China, each 1 point)
Verification of present climate condition, Extreme value
Japan 71191 China 56954
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Takeuchi, Ao, Ishidaira, HSJ, 44(4), 1999
Takeuchi, Hapuarachchi, Zhou, Ishidaira,
Magome, HP, 22, 2008

Muskingum-Cunge
Madified Manning Eqg.

Takeuchi, Ishidaira, Sawada, Masumoto
(eds) Studies of the MRB, HP, 22(9), 2008




Development of Global Scale free Stream Network

20km

Based on
WWF/USGS
Hydro-SHED

High Resolution 3" (=90m original), 6", 9", 12", 15"

Middle Resolution 0.5" (= 1km), 1', 2’, 3,
90m-20km 11 kinds

Low Resolution 5’ (510km), 10"

Yangtze River Basin 5, 10, 20km mesh




Effect of the correction method
River Discharge Simulation (Preliminary Result)
for Ikeda station in Mun and Chi River Basin, Mekong

50000 T T

l‘) P Gaugle Observa_u::n)

Q (P : Present Condition)

Q (P : Corrected Present Condition)
Q@ (P : End of 21st Century)

40000 Q (P : Corrected End of 215t Century) T

30000 A‘:‘l

\

Q(mais)

20000

10000 }%’ \
i X

e— | et
0 1 I 1 1 1
0 50 100 150 200 250 300 350

The simulation results by corrected GCM20 precipitation data showed better
accuracy than simulation results by raw GCMZ20 precipitation data.

Year 2000 Flood inundation for the Mekong River Delta

—

Water depth
(m) :

200
160
120

g0 !

40 l
oD




Flood Disaster Risk Indicators
R=HxVgXE/C

Disaster Risk

. Human Damage: deaths/causalities, affected, displaced
. Economic Losses: direct, indirect

. Goods: house hold gods, commercial goods, production
goods, agricultural, energy, foods, cultural heritage
Properties: buildings, public infrastructure, landscapes
Livelihood: business continuity, traffic, lifeline services
Environmental damage: Environment, ecology , pollution
Duration, frequency, timing, spatial extent affected

Natural Hazard

° Magnitude, intensity, duration, frequency

. Timie and place of occurrence

. Human amplification activities: deforestation, slop
development

. Human mitigation activities: artificial rainfall

Societal Basic Vulnerability

. Poverty: GDP, Economic Vulnerability Index

. Governance: accountability, compliance, political stability,
administrative efficiency, discipline, legal preparedness,
bribe control

. Health, nutritious, handicapped, sick population

. Demographic composition: infants, maternity, elderly
population

. Education level: illiteracy, IT illiteracy

. Institutional arrangement for weak & vulnerable people,
squatters

. Social Capital, mutual help

Exposure

. Population, economic activities and their density in risk areas:
active faults, active volcanic areas, flood plain, high slopes,
landslide areas, zero meter areas, reclaimed areas

. Land use control: industrial area regulation, urban inundation
acceptance, regulation and incentives, tax reduction, subsidy

Coping Capacity

o Structural infrastructure: dams, dikes, diversions, sabo works,
urban storage & infiltration facilities, piloti houses,

. Nonstructural infrastructure as below:

° Preparedness: risk assessment, hazard maps, its use, drills

. Early warning: observation stations, data
transmission/processing, dissemination media, research

. Evacuation, shelter, relief &recovery supports, volunteers

. Institutional structure: central/local prevention/emergency
response structure, local community defense forces

. Finance: prevention, emergency, recovery, ODA, S/T Research
funds

e Culture, education, training: traditional/indigenous culture,
school disaster education, multi hazard drills.

Rapti River Basin, Banke, Nepal-Background Information

500 km? (at Nepal-India border,

Bike District
afs

Average annual rainfall=~1500mm

L=237km

Q (average)=100m¥/sec at Jalk&jndPS:l
v

Nepal Poverty Map
Poverty Incidence at the Ilaka Level

N
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Community based flood hazard mapping
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Importance and Meaning of flow
discharge measurement in
actual rivers

Atsuhiro, YOROZUYA, Ph.D.
Research Specialist
Hydrologic Engineering Research Team

International Centre for Water Hazard and Risk Management
(ICHARM) under the auspices of UNESCO, Public Works Research
Institute(PWRI), Japan

(Crchnry

One of example of runoff analysis

Aoetal. (1999) ~
‘ Runoff Generation ‘ Takeuchi et al., 2007

Topographic Model
(River Network)
73

- b vy O

Parameter Optimization

— Flow Routing

R (o flaon) Muskingum-Cunge y D,
|y, =ln| =

T

gy =na fla)la,

m

Xy
B

Mo

Need to train the system for determining parameter S IcHArRm
with water-discharge measurement; Q &z_/




System of flood forecasts and importance of
water-discharge measurement

WL

‘ ICHARM

Discharge measurement is
* indispensable for river planning

» necessary for training the system for runoff
analysis

* necessary for early warning

* necessary to obtain current situation before
climate changes

Discharge measurement is difficult, since
» water surface of river during flooding vibrates
 cross sectional area changes during flooding

(Crchnry




Water/sediment Discharge measurement project of MLIT (Ministry

of Land, Infrastructure, Transport and Tourism) with NILIM and
ICHARM

e,
__—bridge

Automatic observation is one of goal N
observing in highly accurate and with good precision

-> today’s discussion. How difficult it is. Need to share@m
Taiwanees.

Discharge measurements sometime
involve difficulties




Water/sediment Discharge measurement project of MLIT (Ministry
of Land, Infrastructure, Transport and Tourism) with NILIM and

ICHARM 2/2

UVem/s: 0 40 80 120 160 200 240 280 320 360 400

Acoustic Doppler
Current Profiler (ADCP)

’ After flood ‘ ’ Before

_ \ flood (

During flood V

Development of unmanned boat for
safety and reliable observation with
ADCP by ICHARM 1/3 (in field)

7 $§ﬁ Fig.3 Plan

view of
observation
site at Tone
River

0Q=49.91mis

a0 100 120 140 16
Data Number

Degree
°

Degree
B530omsal
0

[ £ «© & 10 12 40 180

L
Data Mumber

Fig.4 Time series of velocity and tilt angle measured by internal and MEMS sensor

Shoji Okada, Atsuhiro Yorozuya and Takashi Kitsuda, (2009) Effect
of Fluctuation of a Moving Boat Equipped with ADCP on Velocity-
Profiles and Water-Depth Measurements, 33 International
Association of Hydraulic Engineering & Research (IAHR) congress,
August 9-14, Vancouver, Canada, full paper in CD-ROM




Development of unmanned boat for safety
and reliable observation with ADCP by
ICHARM 2/3 (in experimental flume)

430 litter/seconds
width of ex-flume 90 cm
slope of ex-flume 1/100
wave length about 2 m
Model scale 1/3

n
| =
LT+ I
%
)
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LEd N 187.9cm/s i
2
"
1 AENEL 06 ||
o
a ) 2 a .

5
L

B - KA R0 AR AR 106 [EE4 S8 520

Development of unmanned boat for safety and reliable
observation with ADCP by ICHARM 3/3 (in experimental flume )
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One of example of pitch/roll angles (‘" ICHARM




Thank you for paying attention
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mmmp Crainage

Effects of Establishing Heafthy
Hydrological & Material Cycles
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“»=Numerical simulation of groundwater/su

—

———

bsurface-water flows-to direct y reflect

topographical effects in runoff generation, thus cable of modeling infiltration excess,

on exce

VYV Precpiation |1y Shortvave |4} Longuave 1DOwrladFow _1DRiver Flow Qusidect == Fromivers )
Precipitation Evapotranspiration
- - e Srface runoff
‘Water Body Soil-Vegetation Impervious [ T E T a7 Irrigation Qapman
oo : pegiterd ] B |- ~
= Wi j e Transpiraiige A4

Interception T Transpiration el - Storage depth| Laml

neat o Plow Wirfiation 4 43 4 drai

Surface Depression fluxes [ layer e —
Runoff AR by, D - Lateral

- + — Top Soil Layer’ . . Lateral

= T Sole Underground pipe drain )
vaporation & £ tpsnuncﬂ'sangn\ fmfuuano andsoilLayer VO Tayer 1 S drainage

fe <7 sosallarr  y gup
f t Base
Recharge Transition Layer layer River
> Groundwater level Ditch
| Groundwater
— R ——— o ——— -
“=Verti inside a-grid cell __M‘ e "“Cou le-drain-medel
— Roaciiole A Fl Al = L A
— — o T——— I =

»> Evapotranspiration > Infiltration & Runoff > Subsurface flow

= Grid-averaged method : = Rain intensity <= Ks
Penman, Penman-Monteith
formulae

Unconfined aquifer

Richards equation

Surface temperature (Force-
restore method )

= Rain intensity> Ks

Green-Ampt Model

(RN -G)A+ p,C, /T,
w= NN T PIAT Loy Bl
A(A+y

Esv = Ei, + Ei, + Etr, + Etr, + Es

Ei=Veg-5-Ep
=Veg-(1—95)-Epy,

(RN — G)A + = ) e
A[A+y@+r,

Energy balance
RMN+Ae=IE+H+6G

—

e laer
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> Routings of Overland Flow and River Flow

= Overland Flow: Kinematic wave method

Kinematic wave

al
22

o-2rmg~

= River Flow: kinematic wave or dynamic wave

Kinematic wave

LN
e

Dynamic wave

L
a'a ™

%#*l‘;—&"":ﬂ':

Others:

Anthropogenic water use

- Irrigation, industrial, domestic and others

Artificial energy use/sources

Coupled pollutant/biogeochemical modules

i ————

= The nutrient movements were assumed to follow the surface runoff and

e

—
. ’l\mmudgg&s were estimated using concentrations and

mesh level

Frecpts Wmgion g Flack Uptake
e Wale r 3

— - -
- . "Nitsegen component
alance in .

Dissolved N [NO, ;-N, NH,-N]
Particulate N
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ﬁ?\-(ata' River Japan: Ebi River Korea: Cheonggye-cheon China: Heihe River
Watershed (166 km?) Watershed (29 km?) Watershed (51 km?) Basin(317,800 km?)
. . Y - —_— - - - T —-_—

T

tura tlize
and subsurface water qua o ol 3 o
data in Yata River Basin surplus fertilizer loading

-WEP.-model as a tool for ensuring healthy hydrologic and material cycles
S - in-rapidly-urba g ai g v

Mositoring stations map 3 Landusenmp

=" Land-use=Mainly agricultural (Farmlands
& paddy 50%), Semi-urbanized (urban
d ing
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Kejirahazama 7

o\ Saknimatsu
Xy it

" ]

kgha' day kg ha' day! log ba® day!

Fertilize N input ~ Fertilize N upnkc ipadd\-'l Fertilize N nlplnk Ifarml.mnl.’l

Estlmated spatlal distribution of fertilizer N input and plant uptake data in
n ands in Yata River Basin for simulated period

DN: Sim-Sakaimatsu
—=—DN: Obs-Sakaimatsu b DN: Sim-Kojirahazama.
— Q@ Sim-Sakaimatsu

Fal

1

|
|
|

——DN: Obd Kojirahazama
—— G Sim-Kojrahazama

Discharge {m’/s)
Discharge (m/s)

Fartitzar ¥ Ingut: 998 tyr
Othaes: 384 tiyr

Irrigation,
Yond: ;5,;.\ Denitrification: 18 %

Serface runolf: =38 %

—

=> The higher percent loadings of fertilizer N & P into
downstream Ushlku Lake imply ma]or pathways of N
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local fevel through its local study series Takasaki Bsin;-Chiba Pref,, Japan) and

K3

% ininternational level through various research collaborations

The International Centre forgW
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_ Hydrologic Engincering Research Team |3
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