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Flood management
or Flood control

Governing
Politics

Words by a famous local lord - 16t Century
“Those who govern its sovereign wisely
govern water wisely.”



Meteorology and climate

Precipitation is twice as Typhoons hit Japan in
much as that in western summer. This year, already
large cities. It concentrates 18 typhoons were born
from June to October. near Japan, 7 of which
landed and hit the country.




Topography

- Mostly mountainous,

Niigata region

- Dense concentration of (Sanjo, Tochio,
) Nakanoshima)

population and property

In the relatively small

alluvial plains.

Tokai region

- Flash floods occur soon |, |
after intense rainfalls.

Kanto region (Tokyo:

Tone river basin)



Generally, rivers in Japan are

called as “Falls” or “Sprinters”:

very short and steep, bringing
about high concentration of
floodwaters.

Characteristics of rivers

Ratio of flood duration to flood discharge per unit area of calchment
discharge. (m*/sec/km’)
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Land use

Population Area Property
100%

80% 67%

Forest and

wilderness
60%

40%

20%

Floodplain

0%

High proportion of population (50%) and property
(75%) is concentrated in relatively small (10%)
and vulnerable flood plains.




Flood management before

modernization (~ 1850’s)

- Floods had been a long serious concern due to its natural
and social conditions.

- Thus indigenous technologies & adaptive lifestyles were
developed earlier and still effective even today.
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Traditional groin to Riverside forest to

encounter against flood decelerate flood Adaptive lifestyle:
and strengthen bank and prevent mud elevated houses and

with soil and sediment flow intrusion evacuation boats




Today’s flood management

» MLIT is primarily responsible for

' Class A Rivers (109 systems
dominating 70% of national land).

» Flood control works conducted by
MLIT under the River Law.

» Flood Fighting Law: prescribing
“Flood Fighting Brigades”, flood
warning & hazard mapping.

Flood info via Web/ mobile



O Socio-economic damage due to
\\\ ¥ -] water disasters: floods & high tides

Death and missing Damage / GNP

100.0020

High tide by Ise

Flood by Typhoon Bay Typhoon (1959)
Kathleen (1947)

K Damage / GNP=1.0% J
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1902 1922 19442 1962 1982 2002
e

Average 1902-1942 | 1946-1959 1960-2002
Death & missing 276 1509 177
Damage (US$ billion) 1.3 11.0 6.3
Damage/ GDP 0.92% 4.43% 0.38%




Long-term investment on
flood control works

Owing to long-term and continuous investment, the impacts
of floods seem to decrease recently, but still recurrent flood
disasters are occurring in many parts of Japan.
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About PWRI



Public Wor ks Resear ch | nstitute
(PWRI)

 History 1927: Established
1979: Relocated to Tsukuba
2001: Re-organized into two
institutes (PWRI and NILIM) PWRI @Tikuba

o Staff : 219 (including 151 researchers)

« Land area: about 560,000m2

 Number of research topics. 200

 Budget (FY 2004): 6 bil. JPY (55 mil. US$)




PWRI’s organizational structure
Agua Restoration

Numerous water-related research & Resear ch Center

development projects being undertaken

and others...

Hydrologic & hydraulic research
Dam engineering

Sabo and sediment contr ol
Water quality and environment
River restoration

L arge-Scale
L aboratories




PWRI’s achievementsin hydrology (1)
Developing radar rainfall gauging system

of radar wave effected by rain fall Image composition
particle cluster

e evaluation of varioustypesmodel e optimizing method of On the Web

e evaluation of decreased Image Online
radio-magnetic wave by ComPOS'“Ot” —>| calibration
rainfall equiprmen system

e study of
correcting
ground
rainfal
value

Transmitted

\évl%i | . Sere e evaluation of
tUbe and recel ved processing various types
equipment equipment '
of rainfall
ANT control

for ecast model

equipment

e study of run-

e Optimization method of Radar number B, b =
off prediction

e clearing method of ground clatter




PWRI’s achievementsin hydrology (2)
Study on infiltration facilities for urban

r unoff reduction

Detention ponds were popular in
urbanized areas

Rainwater infiltration trenches
proposed by PWRI engineers

Extensive research for evaluating
Infiltration ability in relation to
soil types, configuration,
clogging, etc.

Reflected on technical guidelines
and manuals

Infiltration facilities are now very
popular on-site runoff regulator.




PWRI’s achievementsin hydrology (3)
Global Warming I mpact on Precipitation
- series of downscaling of global changeto

regional scaleand river basin scale -

| nter pretation of
GCM outputsto
regional scale

| mpact on basin
scale water uses e

M esoscale atmospheric model in
consider ation of heterogeneity in
surface hydrology

Changein flow regime and
water shortage by
precipitation change scenarios

|RSHAM with fully-coupled
boundary layer model

KavwvasM.L., Chen, Z.-Q., Tan,L., Soong, S.-T., Terakawa A, Y oshitani J., and
Fukami K (1998): A regional-scale land surface parameterization based on
areally-averaged hydrological conservation eguations, Hydrological Sciences
Journal, 43(4), pp.611-631, August 1998

Water distribution
model as decision
support




PWRI’s Partnership

» Joint resear ch, worksnhops and per sonnel exchanges

through arrangements with:

-  Koreainstitutes (KICT & KOWACO/KIWE)

- Chinalnstitute of Water Resour ces
and Hydropower Research

-  Mekong River Commission

- USA Bureau of Reclamation

- Univerdity of California, Davis
and others...
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Trend of water-related disasters,
especially floods



Natural disaster s of theworld

Percentage of numbers of natural disasters ~ P€rcentage of numbers of people affected

Total: 2,730 (1992-2001) by natqrgl disasters
Total: 20 billion (1992-2001)

Others (2.3%)

Others
Drought

(20.1%) (22.3%)
Drought
(9.3%)

Flood, etc
’ Flood, etc
(70.7%) (75.4%)
NOTE: Flood and etc include storm and landslide. Source: World Disaster Report 2002

Other disasters includes earthquake, volcanic eruption, etc. ..
(Red Cross /Red Crescent Societies)

Water-related disasters such as flood &

drought are most serious in the world




Number of natural disasters
by region

Europe 392

Asia 1,057

ST S e
Asia is most flood-prone in the world.




Floodsin Asia
L

“'__.._; Philippines 'I

Already so many flood
disasters have occurred

== & |this year in Asia.

— -



And changing environment...

Over population and urbanization in Asia. > Popylatlon g_rOV\_/th’
. = & T ARG » Rapid urbanization,
Gy P P e A S
» Overexploitation,
» Degrading environment
(such as deforestation),
» Poverty aggravation,
O 5 milion and oversince 1950 & Impact of climate change

® 5 million and over since 2000
@ 5 million and over in 2015 {projected)

1880 1800 15620



Japan I1s no exception...

Tokal heavy rain (2000) Niigata-Fukushima heavy rain (2004)

Before flood |

TEEECL O S

During flood



2 heavy rains occurred
in 1896 & 1926

il

1896 1916 1935 1955 1975 1995

It was catastrophic & 15 deaths were reported (mostly over 60
but other heavy rains occurred in 1896, 1926 & 1961.
- Repeated occurrences of heavy rains should be recognized




Water-related disasters
asa maj or challenge

The water-related disasterswill be ..

» aggravated by population growth, rapid urbanization, and
concentration of human settlements and assetsin flood ar eas;

» hampering sustainable development on a global basis.

L !

» Mitigating water-related disastersisvital for
poverty alleviation and sustainable development.

> Immediate actions ar e needed.




Trend of theworld

2nd WWF (The Hague)
- “Managing Risk” as one of
the 7 major challenges E
2002 WSSD (Johannesbur g) a ;?l
—> Necessity to develop programsfor . a
mitigating the effects of extreme water-related events
2003 39 WWF (Kyoto, Shiga & Osaka)
- Water hazards as one of the 37 main themes
Need to Improve risk management measures and
technologies & to promote capacity building on water -
related disasters.

PWRI plansto contributeto this challenging
area by establishing a new centrein thisfield.




S
Planning to establish an

Inter national centre under the
auspices of UNESCO,

and 1ts planning activities
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Framework of the Centre

Proposed to establish within PWRI as a global center
under the auspices of UNESCO in autumn 2005

Mission theme: Water hazard and risk management
Activities.

Research, Training, and Information networking
Partnership with UNESCO-IHP
Networks, UN agencies& B
other key organizations
of theworld.




Pillar Activities

Data/
| nfor mation

Curriculum
OQOutcomes Participation
Antleege Training

& Capacity
Networ k building

| nfor mation
networking



Resear ch

Activities

Scientific & academic research in thefield of

water-related hazards & 1tsri

Sk management;

» Contributing to major global initiatives
(such asWWAP and UNESCO/WM QO joint I FI/P)

» Developing hydraulic/ hydrological prediction,
observation, modeling and analysis

» Promoting risk assessment and

risk management

technologies for water-related
Impacts of climate change

nazardsincluding the

and others
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Research Projects (1)
World Water Assessment Programme
(WWAP)

Serving as“ Umbrella” for coordinating UN

Initiatives on freshwater assessment & WE

linking to UN knowledge base since 2000. | __f‘l}'j.,
52

Secretariat based at UNESCO HQ, Paris
Phase 1: until March 2003 Water for People

: Water for Life
- WWDR published at the WWF3 R
- Technical input from Japan and Tokyo Case study
Phase 2: toward 2006, the Centre contributes through:
- Expansion of the Case Study & developing Indicator

- Input on Risk in cooperation with WMO & |SDR



Flood Indicator to assess policy effectiveness

Driving Force) Annual Rainfall

State: Population, urbanization

Response)

R
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Resear ch Projects (2)
| nter national Flood I nitiative/
Programme (1 FI/P)

Resolution adopted at 15" UNESO-IHP IGC in 2002

| ntegrating scientific, operational, formal and public
educational aspects of flood management in a holistic
Interdisciplinary fashion.

Proposed asjoint initiative of UNESCO and WM O:
UNU & AHS Interested in involvement.
Preparatory meeting held this

July in PWRI to discuss basic
direction & approach, summarizing
a draft concept paper for further

discussion.




Resear ch Projects (3)
Assessment study on
climate variability and change

» Contribution to WWF3in 2003 by establishing the
“Exploratory committee in East Asia” . developing
knowledge base and conducting case studies.

» Cooperating with global initiatives, the Centre plansto:

Promote dialogues between hydrologists and
climatologist to share knowledge & information and
to fill therecognition gap.

Progress assessment studies to mitigate impacts of
climate variability of today and of the future.

Enhancerisk communication with the general public
by delivering appropriate messages.



Example of research findings on
climate variability and change

Trend of frequency and intensity of heavy rains by
analyzing the long-term precipitation data (1961-2001)

Increasing

Increasing

Frequency of heavy rain / “ Intensity of heavy rain

(Source: Japan Meteorological Agency)




Resear ch Projects (4)
Other Key Research Activities

» Collaboration with [AHSto develop PUBSs
(Prediction for Un-gauged Basins)

> |Intensive case studies of international riverssuch as
the Mekong and the Changjiang (Yangtze) Rivers.

» Development of Global Flood Alert System (GFAS) In
collaboration with | FNet (International Flood Networ k)

» Research and development of hydrological models and
water resources systems



| llustrative fig
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, Organizations in Charge of Flood
Crarlcl Raw Forecasting and Disaster Prevention

Sitzlilons Data T

Global Rainfall Maps

Data Processing System

On-Line

Data for climate forecasts (real time/near real time data)
3-hour global precipitation map (real time/near real time data) T JaR




| nfor mation Networking

» Creating knowledge base & infor mation networ k

- Collecting, compiling and providing useful
Information and practicesrelevant to risk management

- Contacting UN-systems & any other international
resource orgs. in collaboration with IHP and WWAP

- Interacting with existing networks (I FNet, JWF, etc.)

» Information networking will generates synergiesto
research & training to enhanceintegration & coordination

- Resear ch outcomes will be widely disseminated, and
feedbacks from regionswill be sent back to research

- Trainees will develop linksin their own countries/
regions, and local needsfor training will be recognized




Synergic Linkson Water Hazard and :' “International/ Global i
Risk Management at global scale [ UNESCO, 1HP Network | |

and relevant
UN agencies (WM O,

Collaboration\ PWRI  PRONG )

Japanese Par tner ship

relevant Networ k
Or ganizations | nter national
/Initiatives Centre for

Resear ch
('\I'I':'-N'e'\t/" . water hazard and

/Groups Sk managernen
I nter national Finance

' | nstitutions
Capacity Bwldmg Training | nfor mation, Human Networ k

PI’aCtItI oners and expertsrom

<. developing countries ...

International / regional
Organization (MRC etc),
| nternational NGOs...

Governmental,
Regional Sector

I nstitutes, Univer sities "

Private Sectors

L
[
L
( Academic/ Research
:
\
(

Banks (WB, ADB...),




Training Activities
- PWRI’s experiences and plans -

» Longexperiencesfor over 35 years, including River &
dam engineering & Sabo engineering among others.

» Starting anew JICA training course on

“Flood Hazard Mapping” & improving the existing
coursesin responseto the mission of the Centre

> Long- & short-term trainingfor A" a°'f'°1’1
experts/ practitioner s (Students ‘
professionals <
exchange,
Inter nship)

— ' Total Number of
m Trainees/Countries

101/27 in FY 2003

Middle
East
32/7
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(2) Evacuation
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Started in the late 90sin
== 2L | Japan, already produced
= = 1=~ |in over 300 municipalities




Effectiveness of Flood Hazard M ap

Evacuation Ratio after 6 hours of Evacuation Announcement Evacuation Peak after Evacuation Announcement
(Kohriyama City, Fukushima Pref. August 1998) (Kohriyama City, Fukushima Pref. August 19398)

People who
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=
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People who Feople who ET ‘Iﬂ"'
didn't see saw Hazard Evacuation Evacuation

M
Hazard Map o Announcement  Order

Whether or not people saw the flood hazard map beforehand
makes big differences to the way they evacuate.
(Source: Assoc. Prof. Katada, Gunma University)




New training cour se on
Flood Hazard Mapping (1)

Objective

» Acquire professional knowledge necessary to produce
flood hazard maps

» Enhance understanding of its effectiveness

» Understand the way to apply in his’her own country

Framework

» Regionally focused on East & Southeast Asiafor 5
years (JFY 2004-2008) conducted by JICA and PWRI

» 16 traineesfrom 8 countries each year
>

Targeting technical managers or engineersengaged in
river/ flood management in the public sector

(experienced morethan 5 yearsand aged under 40)



New training cour se on
Flood Hazard M apping (2)

Planning

» Date: January 26 — February 18, 2005 (4 weeks)

» Place: Tsukuba, Japan (PWRI /JICA TSUKUBA)
» Curriculum: Lectures, Field study and Site visits

» Lecturers. Professionalsfrom MLIT, NILIM, IDI...
Procedure

» General Information (Gl) already sent to the JICA
regional offices, and application will start soon.

» Deadline of nomination to JICA and Embassy of Japan
by November 22, 2004 (N.F & Flood report reguired)

W e ar e welcoming active application!



Future milestones of
preparatory works

» Now communicating with UNESCO on the Agreement

and developing pilot projects, aswell as actively participating in
the international discussions as below.

» Already launched the \Website and just distributed the Newsletter

» November 2004. UNESCO-IHP RSC in Southeast Asia (Adelaide,
AUSTRALIA)

» December 2004: IWRM International Conf. (Tokyo, JAPAN)
& International Conf. on Water & Disasters (London, CANADA)
» January 2005: World Conf. on Disaster Reduction (Kobe, JAPAN)
» April 2005: UN CSD-13 (New York, USA)
& UNESCO Executive Board (Paris, FRANCE)
» Autumn 2005: UNESCO 339 General Conference
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Thank you very much

for your attention.

http://www.unesco.pwri.go.|p



