Japan-Netherlands Tokyo Conference
In Commemoration of 400 Years of Dutch-Japanese Relationship
Adaptation to Climate Change through Water
— Attempts by Japan and the Netherlands -
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Japan-Netherlands Tokyo Conference
In Commemoration of 400 Years of Dutch-Japanese Relationship
Adaptation to Climate Change through Water
— Attempts by Japan and the Netherlands —
(25th June 2009 9:30am~12:30pm : JIIA Conference Room, Tokyo)

Organized by the Japan Institute of International Affairs

Supported by Embassy of the Kingdom of the Netherlands, Cabinet Office, Ministry of
Foreign Affairs, Ministry of Land, Infrastructure, Transport and Tourism, and Japan
Water Forum

Moderator: Amb. Mutsuyoshi Nishimura (Special Advisor to the Cabinet / Senior Fellow, JITA)

9:30am~9:45am
Welcome Remark: Amb. Yoshiji Nogami (President, JITA)
Congratulatory Speech: Prof. Masuo Aizawa
(Executive Member, Council for Science and Technology Policy, Cabinet Office)
Congratulatory Speech: H.E. Mr. Philip de Heer
(Ambassador of the Netherlands in Japan)
9:45am~10:05am
Opening Presentation by Mr. Bert Toussaint
(Senior Historian, Ministry of Transport, Public Works and Water Management)
“ Japan-Netherlands Relationship Nurtured by Water— Actions by Dutch Experts:
Van Doorn, De Rijke, Escher and others”
10:05am~10:10am Q&A

|Discussion1 “Adaptation to Climate Change through Water”

10:10am~10:15am Chairperson: Prof. Nobuo Mimura (Professor, Ibaraki University)
10:15am~11:30am

Presentations by Japanese and Dutch experts (15 mins per person):

O Japan : Role of Water in Building a Society Adapted to Climate Change — a
Technical Perspective- (Mr. Kenzo Hiroki / Counselor-Director, Science
and Technology Bureau, Cabinet Office)

O Netherland : New Delta Plan to Adapt to Climate Change — Backgrounds,

Plan and Perspectives (Mr. Jos van Alphen /Senior Advisor Flood Risk
Management, Ministry of Transport, Public Works and Water
Management)

O Japan : New Challenges for Integrated Flood Management Adapting to
Climate Change (Mr. Toshio Okazumi / Director for International
Water Management Coordination, River Bureau, MLIT)

O Netherland : Assisting Developing Countries Adapt to Climate Change
(Mr. Sjef IJzermans / Former Netherlands Ambassador to Bangladesh,
Senior Advisor Water Resource Management)

O Japan : Wise Adaptation to Climate Change —Domestic Policy and
International Contributions — (Prof. Taikan Oki / Professor, Tokyo
University)

11:30am~11:45am Coffee Break
11:45am~12:27pm Panel Discussion and Q&A
12:27pm~12:30pm Closing
12:32pm~12:40pm Gift Presentation
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June 25,2009

Japan-Netherlands Tokyo Conference
In Commemoration of 400 Years of Dutch-Japanese Relationship
Adaptation to Climate Change through Water

Attempts by Japan and the Netherlands —
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“Japan-Netherlands Relationship Nurtured by Water: Actions by Dutch Experts”

. EEAK 3= “Role of Water in Building a Society Adapted to Climate Change”

IR Ty TIT7 2 “New Delta Plan to Adapt to Climate Change”

. [WfE  #ufE “New Challenges for Integrated Flood Management Adapting to Climate Change”
. v 7 s A BN~ A “Assisting Developing Countries Adapt to Climate Change”
. Ph KE¢  “Wise Adaptation Measures for Climate Change in the Water Sector”
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_ Ministerie van Verkeer en Waterstaat

Japan-Netherlands
Relationship Nurtured by
Water: Actions by Dutch
Experts

Japan-Netherlands Tokyo Conference In
Commemoration of 400 years of Dutch-
Japanese Relationship

Mr. Bert Toussaint
Senior Historian

Ministry of Transport, Public Works and Water
Management

25 juni 2009

Japanese water management in the Tokugawa and Meiji
Era

Evolution of complex irrigation
networks

Flood control and embankment
schemes

Meiji Era: modernization and
Western experts

Modern engineering schools
River management: teisui koji
until 1885

Regularization to facilitate
navigation

Kdzui koji after 1885: flood
control

Harbor developments

Ministerie van Verkeer en Waterstaat

25 juni 2009




e 1872: Van Doorn and Lindo

= 1873-1879: De Rijke, Escher,

= Rouwenhorst Mulder, Thissen,
Van Gendt, Kalis, Van Mastrigt,
Arnst, Westerwiel

= Lindo: levelling measurements

= Tonegawa and Yodogawa river
regulation

* Research and flow
measurements

= Introduction of fascines as river
channel regulation and
embankment strenghtening tool

Ministerie van Verkeer en Waterstaat
3 25 juni 2009

Mikuni harbor scheme

e Escher in 1876 instructed to
make Mikuni harbor scheme

= Breakwater in estuary

e Spur dikes and fascines

= Estuary narrowed with groynes LY
= Special equipment designs [
= De Rijke finished the project
= River training works effective T R : X
- Harbor: growing importance . e

1

i
5 L g
] )i
Ministerie van Verkeer en Waterstaat
4 25 juni 2009




Asaka irrigation project

= Resettlement scheme for former
samurai

= Van Doorn designs irrigation
master plan

= Irrigation canal from Inawashiro
Lake to Asaka plain

= Complex irrigation network and
control works

= Good performance of irrigation

system

Ministerie van Verkeer en Waterstaat
25 juni 2009

Projects by Rouwenhorst Mulder

= After 1885 and 1889 floods

kdzui-kdji approach adopted
= Mulder: new Tonegawa plan
< Comprehensive scheme

= Japanese flood-control scheme
preferred

= Mulder’s plan for Tone-canal
accepted: 1890 finished

= Discharge and navigation
function |

« Misumi harbor:
innovative quay walls

Ministerie van Verkeer en Waterstaat

25 juni 2009



De Rijke’s Kisogawa scheme

e Confluence of Ibigawa,
Nagaragawa, Kisogawa

« Silting impeded navigation

= Irrigation system malfunctioned

= De Rijke’s scheme: separation

< Nagaragawa from Kisogawa

= Closing of bypasses

< Widening of river beds and
embankments

= Irrigation network
= Anti-erosion measures
e Executed: 1887-1912

Ministerie van Verkeer en Waterstaat

25 juni 2009

De Rijke’s Osaka harbor scheme

= Harbor scheme De Rijke
connects Yodogawa
improvement with harbor

development
= In Yodogawa single channel
< In harbor: breakwaters
= Thorough research

= Executed by Japanese engineers
1897-1929

Ministerie van Verkeer en Waterstaat

25 juni 2009




20t contributions

Conclusions

Mulder’s plan for Kojima Bay
rediscovered

Polder Ogata-Mura by Ph.
Jansen

Dutch sustainable techniques
revalued

Dutch heritage: scientific
approach
Lindo: basis of geodetic system

Research and quantitative data
collection

Comprehensive schemes
Anti-erosion programs

Ministerie van Verkeer en Waterstaat

25 juni 2009



Role of water in building a society
adapted to climate change

- From Interim Report for Science and Technology
Policy on Adaptation to Climate Change-

Kenzo HIROKI

Director for Infrastructure and Exploration, Bureau of
Science and Technology, Cabinet Office, Japan

(Council for Science and Technology Policy (CSTFl’))

Climate change in the past and
present




Rising temperature & sea level

v'Global average surface temperature rises 0.74 degrees
Celsius/100yrs

v'Global average sea level rises 17cm/100yrs

v'Faster increase of the both in recent years

Changes in temperature and sea level

L (a) Global average surface temperature

Temperature (°C)

T
(b) Global average sea level
50

Difference from 1961-1990

Source: IPCC SR4

Events number of heavy downpours (>50 mm / hour)

239 events
ave. 1998 to 2008

177 events
160 events 1 ave. 1987 to 1997
ave. 1976 to 1986

980 1982 1984 1986 1988 1900 1092 1994 1906 1996 2000 2002 2004 2006 2008
Year

Source: report of Japan Meteorological Agency ,




Heavy rains have increased across US

Observed Increases in Very Heavy Precipitation (1958 to 2007)
Source: Report by US Global Change Research Program (June, 2009)

Percentage Change in Very Heavy Precipitation

O CO0 B3 = = =

0-10% 10-20% 20-30% 30-40% 40-50% >60%

Projection of climate change
and its impact
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“Mitigation only” is not enough

v'Even the most stringent mitigation efforts cannot avoid further impacts of
climate change in the next few decades
v'Adaptation is necessary to address impacts resulting from the warming

which is already happening

Scenarios for GHG emissions from 2000 to 2100 and projections of surface temperatures
Source: IPCC SR4

post-SRES (max)

o w o o @
<) o o o o

_k
=)

Global GHG emissions (GICO2-eq/ yr)
Global surface warming (°C)

post-SRES (min)

2000

Year

post-SRES range (80%)
— B1
— AT
B2
m—— A1B
— AD
m— A1FI

== Year 2000 constant
concentrations

— 20" century

No snowman

Snowfall will dramatically decrease

in the northern regions.

Changes in annual snowfall

(avg. of 2081-2100) - (avg. of 1981-2000)

30"

50

50

100

150
200
-250
300

as0

In a 100 years’ time,

the upstream catchments of the Tone River
will have considerably less snow depth.

Snow depth (cm)
300

Present: Avg. of 1992-2006
| — Future: Predictions for 100 yrs. hence

N

200

150 N
100 /"/ \

Converted equivalent rainfall (mm)

50
Y\

o A o
Oct. Nov. Dec. Jan. Feb. Mar.

Snow depth changes

Source: Global warming projection vol. 6 (JMA)

Apr. May

expected 100 years hence (Fujiwara)
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Prolonged droughts are expected
due to climate change

Irrigation period
pattern

Drought periods
at present state around 2050

River Dam
Basin
(days/10yrs) (days/10yrs)
Ishikari Advanced by 0-10 About 60 days .ut 30-70 days
days

Chubetsu Advanced by 0-10 bout ys About 130-180 days
days

Tone 8 dams Advanced
days

Deferred by 0-60 days | About 30 days

Drought periods at

About 100-110 days

About 90-120 days

Chikugo | Matsubara/ About 70 days

Shimouke

Deferred

Advanced by 0-5 days | About 50 days

About 50

About 70-80 days

Droughts exacerbated

Projected impacts by climate change by sector

Phenomenon and
direction of trend

Warmer and more
frequent hot days
& nights (Certain)

Warm spells / heat
WEVES

(Very likely)

Heavy
precipitation
events (Very likely)

Area affected by
drought increases

(Likely)

Intense tropical
cyclone activity
increases (Likely)

Increased incidence
of extreme high sea
level (Likely)

Agriculture,
forestry and
ecosystems

Decreased

yields in warmer

environments

Reduced yields
in warmer
regions

Damage to
crops; soil
erosion
Land

degradation,
lower yields

Damage to
crops

Salinisation of
irrigation

Water resources

Effects on water
resources relying
on snow melt

Increased water
demand; water
quality problems

Contamination of
water supply

More widespread
water stress

Disruption of
public water
supply
Decreased
freshwater
availability

Human health

Reduced
human
mortality

Increased risk
of heat-related
mortality

Infectious
respiratory &
skin disease

Increased risk
of water-borne
diseases

Increased risk
of water-borne
diseases

Increased risk
of water-borne
diseases

Industry,
settlements and
society

Declining air quality

Reduction in quality
of life; impacts on
elderly, very young
& poor

Disruption of
societies due to
flooding

Water shortages;
reduced
hydropower

Disruption by flood;
potential for
migrations

Costs coastal
protection




How should we adapt?

- Recommendation by CSTP Interim Report -

Key questions on climate change adaptation

v What are major issues/targets in addressing
adaptation?

v How can we combine mitigation measures with
adaptive ones?

v In what ways can we make adaptation happen?

v Where can we expect breakthrough?

¥

CSTP Interim Report
for Science and Technology Policy
on Adaptation to Climate Change




Major issues/targets in addressing

mitigation and adaptation

“Mitigation” —reducing the “Adaptation” —improving our
amount of climate change, e.g., ability to cope with harmful
by reducing heat-trapping impacts (& taking advantage) of
emissions or increasing their climate change
removal from the atmosphere

-

OMitifation targets ‘Adatation targets
@ Society with minimum - =

carbon emission @ Safeguarding land, cities and nature
@ Life style enabling low

® g%r_kéirsteé?]':;';nhuman @ Enhancing people’s health and livelihoods
activities with nature ) ) ) )
@ Creating solidarity for adaptation

Creation of safe and lively society

Target 1 in addressing adaptation

Safeguarding land, cities and nature

To change land use, city structure and social system in order to
protect land from disasters, mitigate heat-island and other
effects to cities and conserve forests and ecosystems

Ways to make it happen

v'Creating land adaptive to climate change by combining structural
and non-structural measures

v'Redesigning cities to embed mitigation and adaptation in society
v'Conserving forests and ecosystems as social assets

Heat-island phenomena in Kanto-area

10" Typhoon, 2004

Source: Ministry of the Environment, Japan

Source: Japan Meteorological Agency




Target 2 in addressing adaptation_ _
Enhancing people’s health and livelihoods

To transform economy, health and social security systems into
adaptive ones in order to protect people, esp. vulnerable, from
health threats and enhance livelihoods by galvanizing
agriculture, improving public transportation, etc.

Ways to make it happen
v'Presenting blue prints of low carbon communities suitable to
individual local conditions
v'Creating sustainable local industry and economy
v'Protecting people from infectious disease, etc
v'Providing houses and buildings adapted to climate change

Green factory Advanced transportation system
Insulating glass 5 " olbe

Source: Japan Construction o : ]
Source: Transfer Association of Material & Housing Equipment Source: Mayor Suzuki, Toyota city
Green Factory Industries Federation

Target 3 in addressing adaptation
Creating solidarity for adaptation

O To build solidarity network to facilitate collaboration for
adaptation among communities, cities and nations.

O To create enabling environment for people’s participation
through, e.g., education, awareness raising, and
community approach.

Ways to make it happen

v'Building systems to share the knowledge and information related to
effects of climate change and adaptation to it

v'"Promoting people’s actions by providing with educational programs,
information tools, training programs for community leaders, etc.

Drought

N '_ Y ) a2 Source: JICA (2001) 16
Source: University Corporation L wn . Annual Evaluation Report
for Atmospheric Research

i Es [,
Reduction of Polar Ice Cap area Source:ICIA, 2004



Water to help achieving
breakthrough for adaptation

Integrated earth monitoring system from
space to deep sea

vation Satellites

e

Ground & surface )
sensors 7 5 S|
. . / ] Integration of database on
_— / 7 water, air and land




Addressing adaptation to climate and social
change through IWRM

Addressing climate Policy Framework to ensure adaptation
change to climate change through IWRM

J Integrating management of water
demand and supply
J Integrating water facility planning,
designing and operation

Addressing
Social needs

Coordinated use of water
resources
Ensuring safe water supply Information sharing and stakeholders’
and sanitation participation

Water Supply Management

Dam A

® Basin-wide integrated reservoir
Operatlon Water use
® Linking reservoirs by structures Flood
(tunnels, etc.) Reorganization of Dams
® Developing/Redeveloping
water infrastructure
® Sewage recycling system
® Water risk management
® New technology

Mobile desalination unit




Artificial showfall and rainfall

Simulation on seeding with silver iodide

DSMQT (z°= 20m)
. 0

>4 :?\_?&‘?; ;

Formation of ice crystals
with silver iodide

Z5 (surfica)

Increase snow fall in
catchment area

= With seeding
— Without seeding

Reservoir

By Dr. Masataka Murakami et al.
Using Special Coordination Funds for
Promoting Science and Technology o

08/13/1 07/1/1 03/2/1 03/3/1 Q11 074571 07/6/1

Nanotechnoloqy for water su

Source: Shannon, et al.
University of lllinois
'."l;

Spinoffs from NN .
space technology . s

Magnified picture of membrane il

y

Nanotechnology enables water supply and
recycling at low-cost, low-energy consumption

Mobile desalination unit




IT-based risk management of meqga-disaster

v _ti i Weather
Monitoring Real-time risk MP Radar i
assessment Observation system g

CCTV Camera

14: 40 KEE=0: 33m - 14:60 Kf:1. 01m

Warning |
system

Alarm e-mails on
mobile phones

Automatic W_ater  pa— : Disaster news on 23
gate operation s &= digital wave TV

conservin forests and natural ecosystem

(1)Genetic engineering,
(2)Forestation technology, and
(3)Desalination technology

Forestation

rce: Shinohara, o, -
Forestry and Forest Products
Research Institute, Japan

Conserving water by conserving forests

Maximizing carbon absorption by forest/watershed management




Satellite water picture will help detecting cholera outbreak

v'"Number of cholera cases is significantly correlated with sea
water temperature and its intrusion into fresh water as sea
planktons are host to the cholera bacteria.

v'Outbreak of cholera can be predicted by monitoring sea water

temperature and height from satellites. SeaWiFS-derived chiorophyll

v'More accurate prediction may become concentiz
possible as remote sensing data of

plankton (chlorophyll) are available by

launch of SeaWiFsS.

Cholera bacillus

Source: NASA Goddard
Space Flight Center

Water contributing to low-carbon ener eneration

Energy withdrawal from effluent Groundwater as source of heat
Heat source Power generation by heat pumps

Snow melting & antifreeze system |

s
mRIUr

Micro-hydropower generation
Source: Kanden Engineering Co.

Source: Ministry of Land, Infrastructure, Transport and Tourism, Japan



A few suggestions

for next steps

What the North should urgently
do for themselves to adapt to

climate change

m Create policy framework to adapt to climate
change

m Accelerate development of science and
technology to achieve breakthrough

m Strengthen global & regional collaboration
for monitoring, data-sharing, and joint-
research




What the North should urgently
do to help the South adapting to
climate change

® Provide tools to help the South to take
practical actions for adaptation

m Discuss regional coordination mechanism
to ensure concerted efforts for adaptation

m Discuss technical transfer and investment
mechanism to help the South adapt to
climate change

Thank you




“A land that lives builds for its future”
3 w Advice of the
B, Second Delta

_ - Committee on

Adaptation to
Climate Change

Jos van Alphen

Ministry of Transport, Public
Works and Water Management

25 June 2009

DELTALCOMMISSIE 1

1 The Netherlands as river-delta

L X » About 550 km of mgjor rivers
: ¢ International catchment
* About 350 km coastline

* About 9 million inhabitants
below flood level

e |nvested value 1800 10° euro,
65% of GNP

o Safety level: 1:10.000 — 1:1250

+ 3500 km of flood defences,
hundreds of locks, duices,
pumping stations

nnnnnnnn

4 -u X
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5 m. below flood levdl...

-'i_m.w:u e e ..by drainage and
oo | subsidence,
3 / and embankments
E. ' /

Food prone and densely populated

waterdiepte na oven:trom ing

f

L

=5
=
-
-
= T L
-
-
-
-
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.. and a changing climate

{}

More/intense M or e summer
__rainfa _drought

Dei:nv:rllrg intrusion Suzdice discharge
DELTALCOMMISSIE 5

2. Committee on Sustainable Coastal
Development

DELTALCOMMISSIE 6

 Advice on protecting
the coast and the entire
low lying part of the
Netherlands against the
consequences of climate
change on atime scale
of 2100 —2200

» Wider scope than only
safety, multifunctional
approach




2.1 What future to anticipate on?

: Sealeve rise:
e e 2050: +04m
P8 fF % R, 2100:4065- 1.30m
[ = KNMI 2006 scenar io's e 2200:+2-4m
DELTALCOMMISSIE :

River discharge

Summer:
1700 m3/s >
700 m3/sin 2100

Winter:
16.000 m3/s =
18.000 m3/sin 2100

DELTALCOMMISSIE .




Population

Spatial developments
Technology

Energy

Governance
7?

DELTALCOMMISSIE 0

2.2 Basic elements

We stay in the (floodprone) part of the Netherlands,

Safety against flooding based on risk management,
including casualties, damage and disruption;

Solidarity among inhabitants and generations

Work together with natural processes (“building with
nature’), watersystem approach

Flexible strategy (“No regret”, framework, no
blueprint)
Multifunctional design of measures

DELTALCOMMISSIE 10




“Safety first”

New standards and levels of flood protection to be based
on:

» Basiclevel of safety for every citizen (“individual risk)
» Avoid large numbers of casualties (“group risk”);

» Potential damage, including damage to landscape,
nature and cultural values, disruption and reputation.

Japan: “zero casualties’, superlevees (“Deltadikes’)

DELTAZ ;

2.3 How to deal with uncertain future?

“tipping points’ in watersystems
— Unaffordabl e (costs)

— Unacceptable (society)

— Impossible (technical)

Develop measures,

Evaluation (cost-effectiveness, flexibility,
multifunctionality

- most robust solution

DELTAZ ;




“tipping point” Maeslantkering
1/10 >

+ 75cm: 1
+150cm: 10
+ 300 cm: 100

- Increasing
coincidence
with river
floods

DELTALCOMMISSIE ;

Rijnmond

— i

» Protection by a*“ring of floodgates’

* New perspectives for nature restoration, outside the
dikes

» Development of urban waterfronts

DELTALCOMMISSIE y




2.4 M easures

@ Kuswitbreiding ® Scheepyaart past zich aan lage afvoer aan, @
langs kribben
@ Doorbraakbestendige dijken / ) )
afsluitbaar open Rijnmond (@ Meer lokale berging, besparing en 0]
aanpassing aan frequente droogte ®©
@ ‘Waterberging
A Deoorbraakbestendige digken
@  Peilstiiging 1.5 meter, na extra spuicapaciteit
=== Zoute kwel
@ Markermeer
B lsselmeer -~ va
@ Flevopolder . & _ Dalende grondwaterstand +
lagere rivierafvoer
@ Deleadijken + rivierverruiming

. I - Peilopzer grondwater
(@  Uiterwaardem vergraven

(B) Dijkverlegging of retentie

i Haogere zeespiegelstijging, rivierstand of

meerpeil

@
[

@

Kust I ZW-delta | Droog- I ||sselmeer I Bovenrivieren | Hage gronden
Benedenrivieren makerijen
Rijnmand

DELTALCOMMISSIE -

2.5 Costs

< 2050:
1,2 tot 1,6 billion euro /yr

2050 — 2100:
0,9 tot 1,5 hillion euro /yr

Beach nourishment for coasta
land reclamation: 0.1 —0.3
billion eurol/yr

i (GNP = 550 hillion eurolyr)

DELTALCOMMISSIE ;




2.6. Prerequisites for future-proof

Implementation
Ministeria steering committee, chaired by PM
Delta Director, supervising adequate execution

Regiona administrator, responsible for implementation
and execution

Deltafund, supplied by natura gas revenues and long-
term loans

Delta Act, anchoring Delta-director, programme and
fund

DELTAZ ;

3. “Working together with water”

The Netherlands remains a safe and good place
te live the next centuries, even under “worst-
case” climate change scenario’s.

(structural) adaptation costs about 0.5% of
GNP

Flexible approach, start now with “no
regret” (reservation of space, sand and money)

Guarantee implementation - Delta-Act 2009!

DELTAZ ;




Working with water

Cabinet:
« OK,

* Adviceincluded in draft
National Water Plan

June 2009:

* Fund of 1 bln euro/yr > 2020
* Programmein preparation

» Draft Act

DELTALCOMMISSIE 19

Domo arigato

www.deltacommissie.com

DELTALCOMMISSIE 2




Japan- Netherlands Tokyo Conference
In commemoration of 400 Years of Dutch-Japanese Relationship
Adaptation to Climate Change through Water

New Challenges for Integrated Flood
Management Adapting to Climate Change

June 25, 2009

Toshio Okazumi
Director for International Water Management Coordination,
River Bureau,
Ministry of Land, Infrastructure, Transport and Tourism - Japan

C BLRES

Contents of presentation =

1. Recent changes on climate in Japan
2. Projection of future climate change

3. Configuration of counter-measures for climate
change

4. New challenges in flood management based on risk
assessment

5. International cooperation in flood management
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1 .Recent changes on climate in Japan

Recent trends in observation (temp. and rain) Y Bixiad

Observations in Hokkaido area, relatively low precipitation area, show following
tends in past 30 years.

1. Annual average temperature rise up to 1.2°C.

2. Annual maximum daily rainfall increases up to 70 mm

Annual maximum daily rainfall

_ (Sorachi river basin: Kanayama dam)

©
S
S

~
o
=]

Annual average temperature

Deviation from normal (Uryu river basin: Uryu dam)

N
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S

I ——

== n
o v o
T

Annual Maximum rainfall per day (mm)
=
8
| -

—— 7;2_/
1980 1985 1990 1995 2000 2005 2010
J 1.2C year

(Ikushunbetsu river basin: Katsurazawa dam)

|
e e o
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Recent changes in observation (rain) © @1rxiE®

H Daily rainfall over 200 mm is increasing H

Incidence of daily rainfall over 200mm per year
1978~2007

Y 1901~1930 Average

12 Average

B Source: JMA

( ®oUBpIOUI JO JIBQUINN )
5

o N & O

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010 (year )

Hourly rainfall over 100 mm is significantly increasing

Incidence of hourly rainfall over 100mm per year

10 1998~2008 'y
1976~1986 1987~1997
Average Average
- days - days

( ®9UBpIdUI JO JBqUINN )

5
............ Source: IMA
0 4
1980 1985 1990 1995 2000 2005 (year )
Recent trends in observation (sea level) © B1xEE

Observation of sea level rise up to about 20cm in past 30 years. Trend clearly shows
further increase of sea level in Japan.

Observation points

Sea level from normal (cm)
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Heavy rain over 1,000 mm occurred every year.

2004

(ERLS L sRmROAR]

«10 typhoons made landfall (three times of average).
«Total amount of rainfall over 1,000mm in Tokushima .

Flood in Yuragawa

2006

+Total amount of rainfall over 1,200mm was recorded in the
Kyushu.

O00000000000000
ERBEAOT -
0 1,1220m .

southern Kyushu.

gooooooooooooooo
RS
RHATAE 870mm

R b
ERSERT
EBRAVOT
U0 1,307mm 322

50 100200 400 600

Flood

~ (Miyaz

(Kyoto) . 'iU‘a) uW ZjW rr_\'mw_-._a:
2005 2007

= Total amount of rainfall over 1,000mm was recorded in

aki)

+Total amount of rainfall over 1,000mm by Typhoon No.14
was recorded.

07/20170000000000
R BRATOM IR B2 BT
ZTD RI(357)
1,105mm(1.34%) 1.068mm(2.34%)

BHRERE
RRE(YT L)
936mm(1.64%)

R B AR ET
Hit(n

1,018mm(2.74%)
00200300

R 1B
ANATHT)

929mm(2.14%)
0 600 800 1,000

Floods occurred in various places by localized heavy rain

U EtxEs

Localized torrential rain, hourly rainfall over 100mm, suffered in nationwide, and the flood damage

occurred in various places in 2008

July, Flood in Asanogawa, Ishikawa
and Nanto city, Toyama

July, Flood in Togagawa, Hyogo

| August, Flood in Okazaki, Aichi

Hourly rainfall 132mm in Nanto city,
Hourly rainfall 114mm in Kanazawa city

Asanogawa

(Kanazawacity)|

e R
R e R
« Debris. Flow,
Nannto city)
500 houses were flooded above floor level
1,476 houses were flooded up to the
floorboards
20 houses were destroyed by debris flow.

ten minutes.

The rainfall 2Imm in ten minutes and the
rainfall 17mm in ten minutes were recorded
in Togagawa in Kobe City

Five people including three children were
killed by flush flood, water raising of 134cm in 7

The rainfall 146.5mm

Hourly rainfall 1220mm in Ichinomiya City.

e g

Flood situation of Okazaki City

620 houses were flooded above floor level

705 houses were flooded up to the

Rapid rising of Toga river A Jed
floorboards in Okazaki City.
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2. Projection of future climate change

Projection of future climate © B1xiEy

®Rainfall after 100years is projected to
increase 10 to 30% (max. 50%)

®Increasing rate in northern area is bigger.

Future rainfall amounts were projected as a
median value in each region of
Average rainfall in 1979-1998 period

The maximum daily precipitation in the year
GCM20 (A1B scenario).

[9A87 A18jes pool

1:15~1.20
del0 el h

v
]
3 A B
2

Increasing rainfall intensity will make the flood
safety level significantly lower than present




i & 7534
Impacts of sea level rise Y BixEd

Below sea level areas increase in three large bay ]]
(Tokyo Bay, Ise Bay and Osaka Bay)

N S U
Lewt e

Ise Bay

o ,_A____rw’“'" . ]
OsakaBay (-

Tokyo Bay

Areas with flood risks due

to high tides will increase SI{E{101M After sea level rise r:]i::;;e
Area (km?) 861 1.5
Population (Million) 5.76 1.5 10
. . . . \2) 2R
Damage estimation in future climate = BLxEE

Future flood damage estimation based on projected rainfall

> 20% bigger rainfall is projected in Tohoku area by 100years later.

> Peak flood discharge increases 30%

»Flood area increases 40%. Number of casualties increases 50%.
Damage cost increases 110%

Future (

Present

Depth of water
exposure

o
0.50 1.0
1.00 2.0
2.00 5.0
5.00

11
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3. Configuration of counter-measures for
climate change

12

Configuration of counter-measures for climate change © Bt%&%

—p Mitigation Measures

e N
‘ Multiple measures

. Effective& Efficient
—p Adaptation Measures ;-5 iaion Programme

- Integrated Flood Management\-\\ - Risk Assessment -

~—

Facility

Ex) Dike, Dam, Discharge, Infiltration trench, ...
Regional Development

Ex) Land use regulation, Building restriction, Circle levee, ...
Crisis Management

Ex) Flood Hazard Map, Real-time information, TEC-Force, ...

Monitoring

Ex) River Information, Planning, Revision of plan, ...

13




Adaptation by using structures

Constructing new structures; Dams, Levees, Flood regulation channel H

Flood control (Dam) Super Levee

. e b EEr

Adaptation by using structures

Facilities for rainwater storage, infiltration and run-off regulation in river basin H

|

Storage facilities J

Infiltration trench and inlet

........

15




Adaptation in coping with local community development- B+%%

Flood Management in coping with land use regulation and guidance in community level H

Shift to land use or ways of living that minimize damage J

: e it {:f’ D P

Conceptual
i
Maps

House lot
raising
1
l‘l\y L g .- )
il ‘; +# Configuration of counter-measures for Piloti t buildi
Cost and time are necessary ‘%"" climate change lloti type building
WAL n A
4” Land use regulation: designation of disaster hazard areas (DHA) “7
v e —w
Building code in DHA - House, hospitl
el Timber :?ﬁmo  faiien pronited
Article 39 A local government can, in an Gl | pommien | T e na

floor level is above
5.5m from NP

ordinance, designate an area prone to tsunami,
storm surge, and flood as disaster hazard area.

Tiving room | [+
orye| should be 2 °©
e miE| R R 1T L st foel

second floor “level

NP mELE | Zi, Eirst floer|  Public building

2
level | prohibited

Living room | o
o ims shouldbe |
oo | 2 T S

second floor leve

2 Necessary conditions, such as prohibition of
building houses or other restrictions in DHA
should be specified under the previous item.

ERE- S [ERScHERES
s ) T

Hazard map in costal area, Nagoya city = Example of building code, NagoyaiL ©

Adaptation on crisis management © BrxEE

River Information in real-time and advance H

Flood information for preparedness %—{ Share real-time information }—\

Locations and

Information @ 757D R~
dissemination == names of
channel shelters

= EBE—N

Points of contact

Underground

space organizations

et Medical

AW
S, eam | E=E Liine systems
B o-consfloms - TEAN P management
—X angun
[=_ " BS54 WRAM organizations
/

Hints on escape || ceeriamieion | Samiple of a flood
- hazard map

Flood Embankment Shelter

el (4] [&]

Flood universal signs

TV Internet
AN J
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4. New challenges in flood management

based on risk assessment

18

New challenges in flood management

3
=

Bx

BE

Risk Assessment b

/—‘

Explore the
optimum program

Setting program
and road map

Examine various measures,
and combine effectively and
‘ efficiently

Vulnerability

Assess by various flood
incl. increased rainfall

] L

Structure Measures
>levee

factors linked to risk

Considering cost and
time factors, efficient
measures are
selected in fast
stages for
implementation, and
setting program and

| LY . : road map
Number of / ' »retarding basin [$
: op priarity| »dams and channels {}
casualties e )
| | v >storage facilities in basin Setti
Number of /mt >infiltration trench in basin eting
Stranded people Non-structure measures program and
- : | | »>flood hazard map road map
Direct economicl_rigrft > early warning 0
damage >land use regulation
Important /’/v >building code Implementation of
- priorjt program
facility damage

A g

Revising adaptation program based

=

on latest monitoring on climate

| S
change and social condition Evaluation and monitoring

19




New challenges on flood management Y EixEd

Risk Map: Considering the climate change, flood analysis is carried out by various
maghnitudes that may occur in future.

Number of
_ Casualties

Economic
Damages

Important
Facilities

T 5.5‘!§ges_ rTsk

Number
assessment
of
| Rank A stranded
Rank B people

£, Rank C
e
I 050 m Rank E
— 0.E0m~-1.00m [
1.00r~2. 00
W 2.00m~5.00m

W5.00m—

Examination of measures to high risk area
*Reservoir development in upstream area
-Levee reinforcement in downstream area

New challenges on flood management © B1xER

Risk Map (Inundation inside the levee): A risk assessment for inundation inside the levee
are carried out by variety of rainfall scales and the drainage conditions in the various factors.

Maximum inundation depth ( Hourly rainfall
100mm)_No drain /
£ e

: e o
0.0 Casualties

~o.gim ,

0.50m~1.00m

1.00m~2.00m

[ 2.00m~-6.00m

W5.00m~

/I Imp:)rtant ‘
— Facilities

i )

Examination of measures to high risk area
-Rainwater storage
-Underground discharging channel




New Challenges on flood management

U BtxEs

» When structural measures are not enough to eliminate the damage,
we may emphasize non-structural measures in this block

Number of Casualties :R2

R3

5 stages risk
assessment

Rank B
Rank C
Rank D
Rank E

RS

R1

=]~

Damage amount R5

5 stages risk:
assessment

Rank B
Rank C
Rank D
Rank E

T "R ; . /
Determining concrete measures
by considering the types of
anticipated flooding

Determining concrete measures
by considering the
anticipated flooding

n

-

OEmergency navigation of resident

»preparation and distribution of
hazard maps

»Secure communication system
establishment

-

OMeasurement not to be cumulated
more

»preparation and distribution of
hazard maps

»Land use regulation

types of L

New Challenges on flood management

U @txEs

»Preparation of ROAD MAP

oun

Reservoir [
ol

5 stages risk
assessment

Rank B
Rank C
Rank D
Rank E

o

Reservoir

5 stages risk:
assessment

Rank B
Rank C
Rank D
Rank E

Risk map of Casualties

Risk map of bamage

. -_L Reinforcement of levee

Example of Road map

w Present After 30 years
S Structural Program Program Non structural
o] Measures ~ ~
2 lpeatn | pamageks (1~10years)  |(11~30years)  peath , Damages Measures
4 n 4
L
o o ] Hazard map
Q | R Land use
= New Reservoir I information
g revee =
8 Hazard map
~ | Rr2 New Reservoir Land use
New pump information
station
R3 New Reservoir
New Reservoir Hazard map
R4 New pump
station
Levee
RS New Reservoir "t“;znaﬂ;”:p
New Bridge information
R6 New Bridge
| New Reservoir
0] Hazard Map
= | L2 New Reservoir
o
% L3 New Reservoir Hazard map
= Land use
L4 New Reservoir Information

O :The zones requiring particular attention to non-structural measures

Ex. Hazard map, land use regulation, disaster information structure.
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Another Case Study

Stepl : Inundation analysis using increased design rainfall by 10% (average climate
change projection) and 20% (maximum climate change projection) in
consequence of climate change.

Inundation depth

’ 10% increased rainfall ‘ ’ 20% increased rainfall ‘ Cooum
- P— CU0-~020m
e T e T W0 20~040m
W 040--060m
W 0500 E0m
080~1.00m
100~120m
120~=1.480m
1A40~1.60m

§ Inundation areas

3 Calculation based on design river channel

Another Case Study

Step 2: Evaluation of Quantitative (structural) adaptation measures for flood control

Flood control is secured by 4 retarding reservoirs which are planned in upstream
for increasing storage capacity compared to the present plan

10% increase inrain
with increased reservoirs capacities

20% increase in rain
with increased reservoirs’ capacities

Inundation depth
CJuoum
o .
Moz im
B0A0~060m
W0 60~0Elm
0.80~1.00m
1.00--1 20m

p _z",”
MFlood control facilities effectively functioned in the case of 110% rain, but pla.hned reservoirs
alone cannot secure enough capacities for flood control in case of 120% rain

BWMeasures in floodplain area are necessary in order to cope with maximum climate change
projection, because river structural measures alone cannot cover increased rainfall




Another Case Study

Step3: Priority area to be protected based on risk management

B Major structural measures should prioritized in downstream and right bank side areas,
because of high concentration of population and assets

B Only small-scale structural and non-structural measures to be planed in upstream and left side
bank areas and allocate flood risk to these areas for the time being, because of low population

and assets
Low concentration of population Population i Low concentration of houses Number of houses

(concentration in riverside) - 0~ 20 -+ (concentration inriverside) - 0~ 10

o [ - 20~ 40 H = = : 10~ 20

R, e ] B 40~ 60 N 20~ 30

AR T 1 - 60~ 80 [ - 30~ 40
. 50~100 . 40~ 50
. 100 ~ N - 50 -

S '2
aal | >

Adaptation program with effective combination of structural and non-structural
measures, and crisis management will be established

Conclusion Y B1Z5EE

New Challenges for Integrated Flood Management
Adapting to Climate Change

1) Change flood control target from secure of necessary river flow
to disaster risk in basin for various size of possible floods

2) Introduction of flood risk assessment as basic procedure in flood
management program

3) Clear prioritizing each measures and risk allocation put into the
time-oriented road map

4) Strengthen non-structure measures for areas which still remains
problems

5) Monitoring, Regularly review, Adaptive response
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5. International cooperation in flood
management

28

International contribution for water-related disaster

The requests of dispatch of experts, and the design and implementation for climate change
adaptation are increasing.

Sea level rise

Fhaitand.and Laos
-IEAS/G
Expectation for Japan
Experience of disasters and requests for technologies from foreign countries * Guideline based on Japanese
R experience, and technology is expected

on climate change adaptation.
-Japanese guidelines and knowledge hub

:The Knowledge
Hub In Asia Pacific | of network of ICHARM etc




Rainfall Alert and Flood Alert System using Satellite

Observation Products
-GFAS (Global Flood Alert System)/IFAS (Integrated Flood Analysis System) —
Supporting for poor gauged river basin in developing countries

Satel_lite GFAS-Rainfall GFAS-Streamflow
Observations since 2003 (IFAS)

Rainfall information 2R i -5 »
ERan A Alert Level

Ground
stations

Real Time Processing
Rainfall analysis
Stream flow simulation

Thank you for your, nd at




Annex Effect of Preparedness by Hazard Map

Flood in Koriyama City, Fukushima in October, 1998

People who knows hazard map can evacuate earlier than others

Percentage of evacuation
(%)
" 1 hour =
People who knows
hazard map 30
People who doesn't

know hazard map
20 |

Evacuation call Evacuation directive

Source; Katada Laboratory, Engineering Department,
Gunma University,
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Polders
and

dykes

Dutch envoyees
have always

travelled the world

In the golden age

trade promotion was

the main task

Nowadays
watermanagement
and environment
are part of

diplomatic domain
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In the framework of Official Development
Assistance, extensive Co-operation exists with 7

developing countries on water management:

Bangladesh, Benin, Egypt, Indonesia,

Yemen, Mozambique and Vietnam.




End poverty and Hunger
Universal Education
Gender equality

Child health

Maternal Health
Combat HIV/Aids

Environmental sustainability

0 N O g b~ W N P

Global Partnership

P

‘Ensure environmental sustainability’
Main water dimensions:

-’good management of water’ (target 9):
Netherlands supports IWRM sector in 7 partner
countries

-’provide access to drinking water and sanitation’
(target 10): Netherlands committed to help provide

safe drinking water and improved sanitation to

50 million people by 2015




(Global Water Partnership):

“Climate adaptation is water adaptation “

= Assess the risks; formulate criteria to avoid damage

= Design projects to mitigate effects

e Support implementation

Example: bilateral cooperation with Indonesia:
National adaptation strategy defined
National Action Plan: identification of hot spots

Specific assistance to priority projects: Flood prevention
Djakarta. Pilot approach by NL (2007-9); scaling up with
multilateral organisations (World Bank): 2010




Emphasis on:

Sectoral approach in multidonor context

Participatory approach involving stakeholders:
rights and duties; consulted in planning; title to

land; mobilisation of own resources

Maintenance of existing infrastructure
Strengthening of governing institutions; right skill
mix

Climate change adaptation: intensification of

collaboration with 5 vulnerable delta-countries

Emphasis on:
Sectoral approach in multidonor context
Participatory approach involving stakeholders:
rights and duties; consulted in planning; title to
land; mobilisation of own resources
Maintenance of existing infrastructure
Strengthening of governing institutions; right skill

mix




Sector Overview; quality of the sector strategy and

underlying analysis

Commitment and support to this strategy

Financial and human resource base

Actual deployment of human and financial resources
Institutional and organisational capacity
Governance and accountability

Achievement of sector results

Conclusions

Integrated River Basin Management
Integrated Coastal Zone Management
Natural Disaster Mitigation

General Sector Support /Technical Assistance.

Water supply and sanitation (since 2006.)




ONGOING AND PLANNED IN COMING YEARS

2nd Red River Basin (MARD/ADB/RNE) €9min

Upgrading training Coastal Engineering
(MARD/RNE/TU Delft) € 3 mIn

Flood management (Mekong RC/RNE/ADB) € 10 min

Natural Disaster Risk Management
(MARD/WB/RNE/AUSAID) € 7 min

National Target Programme Rural WSS € 20 min
PPP Water Utilities in HCMC and Da Nang € 5 miIn

TA for sector issues in multidonor context (Sea Dike

Research, water sector review etc.)

TOTAL € 56 min (13 miIn/Zyr)

Water-management (NL involved since 1975 in

polder development; river modeling; erosion

control.

Coastal zone management
Institutional Reform

Drinking water and sanitation

(direct poverty alleviation)




ONGOING AND PLANNED IN COMING YEARS
Participation of water users and interest groups
Support to Water Management Institutions

Continued capacity building of GoB actors (BWDB,

WARPO, LGED) on participatory approach, while

supporting investment programmes
Mitigation of the impacts of climate change

Integrated coastal zone management, and river

erosion management

Transboundary water management

(Bramaputra/Ganges diversions)

NL financing about € 15 min/yr

plirces Management




Coastal Resources

IRS P6 LISS III mosaic image, 2005

Cyclones — increased frequency Higher storm surges
and severity Higher wind speed

Heavier more erratic rainfall in Hiqher river flows
Ganges, Brahmaputra & Meghna == Drainage congestion
basins in the monsoon season Floading in rural /urban areas

Lower more errafic rainfall at Droughts and scarcity of drinking
ather times water

Higher river flows in short to
- medium term and then reduced
Melting of Himalayan glaciers I e e oread S

intrusion
Coastal embankments overtopped

Sea level rise == Saline intrusion into rivers and
groundwater

imate Change Impact

E

Warmer and more humid Increased prevalence of
weather disease and disease vectors




Cyclone

Some major cyclones
hitting Bangladesh coasts
in years

1876 1941 1948 1958 1960
1961 1963 1966 1970 1977
1983 1985 1986 1991 1997
1998 2007

Legend
Wermalion bourdery
1 baundary

I o s

Fisk.

"and Riske

» Cycane rack

— SIOR path

Coastal Flooding with Sea Level Rise<1m

Sea level rise
{inem)




River Bank Erosion

» Bank Erosion : 6,000 ha
* Displacement : 50,000 person

Legend
-—--Internationsl boundary
——- District boundary
Rivers
— W Riverbank Erosion

horror movie
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i : nd-Japan Symposium in Tokyo
TheJapan Institute of International Affairs, Tokyo, Japan, June 25, 2009

*http IIhydro.iis.u-tokyo.ac.jp/ 2 e Bk
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Impacts of climate change on freshwater resources

é Surface Air Temperaturewill increase:
# Snow melt runoff will be changed in timing and the peak volume
# water supplies stored in glaciersand snow cover are projected to decline
% Water quality and aquatic ecosystem could be deteriorated dueto rising
water temperature
é Sealevel will rise:
# Sea water intrusion to surface & ground water near coastal region

é Hydrological cyclewill be changed (“intensified”)

# 10-40% increase of available water resour ces at high latitudes and in
some wet tropical areas, and 10-30% decrease ov me dr)ﬁegions at
mid-latitudesand in the dry tropics N ' &

* Drought-affected areaswill likely increase in exten : .3

#% Heavy precipitation events, which arevery likely to mtreaseln .
frequency, will augment flood risk. ”

(IPCC AR4, WGII, SPM, 2007)
| A
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Changesin Annual River Discharge
---Ensemble M ean of 15 GCM resultsfor IPCC AR4 ---

S

o 4, Flooded area

5. Electricity for annual peak

produgtion discharge in
pu_lerlmal at Bangladesh
existing increases by

hydropower at least 25%
2. Streamilow decreases stations . with a global
such that present water . |decreases | temperature
demand could not be by more increase of 2°C

than 25% by

satisfied after 2020, and
the 2070s

loss of salmon habitat

1. Thickness of small
island freshwater lens

declines from 25 to 10 Al
3, Groundwater recharge mdue to 0.1 m sea
decreases by more than level rise by 2040-2080 |§
70% by the 2050s | sanitation - [
% infrastructure - /

T T T T
-50 -30 -20 -10 -5 O 5 10 20 30 50
Figure 3.8. lllustrative map of future climate change impacts on freshwater which are a threat to the sustainable development of the affected regions.
1: Bobba et al. (2000), 2: Bamnett et al. (2004), 3: Déll and Fiorke (2005), 4: Mirza et al. (2003) 5: Lehner et al. (2005a) 6: Kistemann et al. (2002).
Background map: Ensemble mean change of annual runoff, in percent, between present (1981 to 2000) and 2081 to 2100 for the SRES A1B

emissions scenario iafter Nohara et al., 2006).
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| mpact of human activities on freshwater
resour ces and their management, with climate
change being only one of multiple pressures

Emission of Cinat Terrestrial part of
greenhouse imate hydrological cycle
gases (water quantity and
Posulat quality, mean state
opulauocn, i=hili
a style, —————— lLanduse and vayiabiity) Water
economy, J resources
technology —— Food demand

/ management
Water use

f

Figure 3.1: Impact of human activities on freshwater resources and their management, with climate
change being only one of multiple pressures (modified after Oki (2003)).

(IPCC AR4, WGII, Chapter 3, “Freshwater Resources and their Management”, 2006)
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serious water

ﬁNumber of people under

Stress

6 (—’

o

.Rwéiin 2055 (A2) -

Population under high water stress (109)

A A, < 1000 (m%/y/capita)

A1l
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—e— B1
Arnell A1
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Al
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///
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-
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Rws: (W'S)/ Q

2000

Q: How can werealize B1 society?

2025 2050

2075 2000

2025

2050

2075

(Oki and Kanae, Science, 2006)




ern Thailand, June 2007

Mean Increase of the annual maximum daily rainfall

e — At most 1.2 times
onual masimum daily | @t theend of the 215 Century...

rainfall estimated by b : 4 -
GCM20(Alb scenario)
for 2080-2099

over 1979-1998

@ | Hokkaido 1.24

® | Tohoku 1.22

® | Kanto 1.1

@ | Hokuriku 1.14

® | Chubu 1.06

® | Kinki 1.07

@ | Kii-nanbu 1.13 y

San-in 1.1 % oo |Ri20~1.15
@ | Setouchi 1.10 & axEn mevers: | BOGEET
@® | S-Shikoku | 1.11 _

@ | Kyushu 1.07 oF

(by MLIT, Japan)
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Expected Annual Maximum Daily Rainfall in X year return period

100
o5 —0—20C
+21C //34.6
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> rain intensity |

S =3times morelf§
frequent stormsji

100 200 300 400 500 600

o
Grdponinen T Heavy Rainfall in X year return period

Grid point near Tokyo)
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Adaptation Options

éSupply-side
s Prospecting and extractlon of groundwater

#lncreasing storage capaC|ty by building
‘reservoirsand dams

5 Deeallnatlon of sea water
=g Expansuon of Lam -water storage
s \Water trgnsfer

@} 2
; ,fi ’lﬂ e ?
QY. e

(IPCC AR4, WGII Ch3, 2007) b
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Condition

R A
Climate Change
—

1/100

1/50 120

120 === 110

1/5

d

-
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Design Capacity
for 1/50 under
Climate Change

Climate
Change
Premium

Design
Capacity

for 1/50 under
Current Climate

The same safety
level will be assured
with the “Climate
Change Premium”

Current Capacity. No regret

policy,
Co-benefit

Magnitude of possible

Capacity of counter measure to

hazard (e.qg., flood level) mitigate disaster (e.g., dike height)

Adaptation Options

éDemand-side

# Improvement of water -use efficiency by recycling water

# Reduction in water demand for irrigation by changing the
cropping calendar, crop mix, irrigation method, and area

planted

% Promotion of indigenous practices for sustainable water use
# Expanded use of water marketsto reallocate water to highly

valued uses

# Expanded use of economic incentivesincluding metering
and pricing to encour age water conser vation

# Reduction in water demand for irrigation by importing
agricultural products, i.e., virtual water trade

(IPCC AR4, WGII Ch3, 2007)
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I ntegrated Study Project on Hydro-M eteor ological
Prediction and Adaptation to Climate Changein
Thailand (IMPAC-T)

Climate Change isthe major Human Activity isone of the major factors

security issue for human beings for threatening the sustainable development of the
both developing and developed world particularly by the demographic &
\countieﬁ ) economic growthsin Asia and Africa.

Earth observation considering ‘ Natur al-anthropogenic model for Hydrology
climate change and Water Resour ces Assessments

o l> Decision-making support system <;5

(DM SS) for adaptation in water -

P related areas under climate change

Developing the National Strategic Plan in Early warning system on the risks of water -
Water Sectorsfor the Adaptation Measures  related disasters by integrating observations
under Climate Change and models

i SOElSETY OF ToKYo)|

S& T Cooper ation with Developing
Countrieson Global I ssues

Diplomacy for Science and Technology

& Pioneering the monitoring of Asian monsoon variation

é Enhancing the advantages of Japan by developing the
Natural-anthropogenic model in the high risk region of
water-related disasters

= . .

Decision-making support system for the nationwide adaptation in
water-related areas under climate change by local governments and
organizations
Continuous monitoring of current and future climate changes

¢ Capacity development of R& D through inter national research projects

Science and Technology for Diplomacy
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é Concerned water scarce region in the future is
basically where problems exist now.

# More water stressin Mediterranean countries and Western
part of NA dueto climate change.

= Social change gives more pressure in  Middle East, West
Asia, and South Asia.

#Lack of social capacity in Sub-Saharan Africa and Latin
America are concerned to be vulnerable.

é Seriouschangesin extreme events are also concer ned.
é Coastal Mega Citiesare/will be vulnerable.

é Monitoring changes -> Projections of Social and
Climatic Changes = Impact Assessments = Examine
Adaptation Options = Decision Making = Actions

Dr. Rajendrak ;Y
Pachaurt;
Chair of 1




