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1. Present conditions in

Japan is vulnerable to climate change. e

Topography of the Kanto Plains from a viewpoint of flood control
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(i) Land: A north-south stretch of land extending over a length of 2000 km
(ii) Four main islands: Four main islands are separated from one another by
straits. There are also numerous small islands.

(iif) Backbone mountain range: Mountains run at the middle of the land.

(iv) Tectonic lines: Median and Itoigawa-Shizuoka Tectonic Lines run from
north to south. . } i
(v) Plains: Narrow plains are located along shorelines. HBI2, TRWARS A s () ERALE,
(vi) Weak soils: Most large cities are located on weak soils. — — ; ' MRRTLL, TRIDARI0 [MRRR), BRALE.
(vii) Earthquakes: About 10% of world's earthquakes occur in Japan.

(viii) Heavy rains: Japan is on the eastern edge of Monsoon Asian and is faced

with the threats of heavy rains and typhoons. Rivers flow on steep slopes. About 50% of popu lation and about 75% of

Source: Geographical Survey Institute data of July 2006

(ix) Snow cover: Sixty percent of land is located in snowy and cold areas. property on about 10% Of Iand |OW€f than
water levels in rivers during flooding



Flood damage occurs frequently in Japan and other countries

1. Present conditions in
Japan and flood damage

in other countries

China (summer of 2007)

Floods induced by heavy rains
and other water-related disasters
left more than 1,300 people killed
or missing throughout China.

United Kingdom (July 2007)

The heaviest rains in recorded
history caused flooding in the
central and western areas of the
country inundating 350,000 homes
in water.

Heavy rains of July (July 2006)

-Total rainfall exceeded
1,200 mm.

-Sendai, Komenotsu
and other rivers
overflowed.

-More than 5,000
houses were damaged.

Sendai River in Kagoshima Prefecture

Typhoon No. 23

breached in the

rains induced by
Typhoon No. 23.

wounded.

-Embankments were
Maruyama and lzushi

Rivers due to heavy

-Forty-three people
— were killed and 157

(September 2004)

Maruyama River in Hyogo Prefecture
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New Orleans, US (August 2005)

Hurricane Katrina, then a Category 4
storm, made landfall in the southern
coastal area of US and killed more than
1,200 people.

Germany, Czech and Austria (August 2002)

A tropical cyclone moving from the North Sea

triggered heavy rains. Two-hundred and twenty
thousand people were evacuated and 15 killed
in Czech. The damage cost three billion euros.

India (July and August 2005)

Monsoon-induced heavy rains caused
flooding and sediment damage. The
event left more than 1,000 people
dead or missing.

Dominica and Haiti (May 2004)

Heavy rains caused flood and sediment
damage. About 2,000 people were killed.

Bangladesh (November 200

Cyclone Sidr made landfall in
southern Bangladesh killing or
leaving missing more than 4,000
people. More than eight million
people suffered damage.

North Korea (August 2008)

Heavy rains continued for a week
leaving more than 600 people dead or
missing.




Climate change due to emerging global warming:

The Intergovernmental Panel on Climate Change Fourth Assessment Report (IPPC AR4 Report)

2. Outline of the IPPC
AR4 Report

Item 4 Options for adaptation and mitigation

—— Item 1 Results of monitoring of climate change and its impacts N\ 7 —

-Rises of global average air and ocean temperatures and of average global —Molre ef;e_lc?ttlvt(e a:j_apttam:]n measures than at present are required for reducing the

. . vulnerability to climate change.
sea level attest to the warming of climate system. g

-Global average surface temperature rose by 0.74 in the last 100 ) ) —

ears Category Optlonsa%r;(:)ts;:iaot:gles (e Basic policy framework Malo(;pr;;glf:igzz god
years.

-Sea level rose in synch with global warming. Increase of rainwater intake,

development of water storage Domestic water resources policy, Financial, manpower and physical
Wat and conservation techniques, integrated management of water barriers, integrated water
ater recycling of water, desalination resources and control of water- resources management, synergy
\, J and increase of efficiency of related disasters with other sectors
water use and irrigation
— Item 2 Cause of climate change e
g Reinforcement of embankments, Considerations of climate Financial and technical barriers
. . . Infrastructure jetties against high tides and change and criteria and ossibility of using space for !

-The rise of global average surface temperature since the mid-20th century e sand dunes, land acquisition regulations on which design is B O o e O e
. . ) ; ) habitation and construction of lakes and based, Ia_nd use policy, and rgané\gemZnt, synergypwithy
is highly likely to be attributable to the increase of man-made greenhouse marshes to moderate sea level | - construction codes and sustainable development goals

rises and floodwater entries insurance
gases.
\ ) | -Increases of global greenhouse gas emissions will be offset or reduced for the next
L decades through the implementation of adequate mitigation measures. y
— Item 3 Expected climate change and its potential impacts — .

-A growth-oriented scenario highly dependent upon fossil energy sources will " N & LG SR BEEEEC NG N
resultin a rise of 4 in global average surface temperature and a rise of The fi ; H dering climate ch hat dentified in h
0.26 to 0.59 m in sea level at the end of the 21st century according to the - I1e Tive reasons for concern when considering climate change that were identified in the
best available predictions IPCC Third Assessment Report are increasingly stronger.
= ; hp o highly likel ) . . (i) Increasing levels of risks to unique and threatened systems such as polar

- requgncv o (?avv LR .|q .V ' e.v to contlnue Increasing. and high mountain communities and ecosystems

-Intensity of tropical cyclones is highly likely to increase. _ (ii) Increasing levels of risks of extreme meteorological events such as

-Increases of frequencies and intensities of extraordinary meteorological droughts, heatwaves and floods
phenomena, and the rise of sea level are expected to have adverse (iii) Greater impacts and vulnerabilities for the regional and social groups
impacts on the nature and human system. vulnerable to climate change

(iv) Benefits from global warming are expected to peak at lower temperature,
i and damage will be higher as global warming progresses. The costs of

Asia

-Possibility of using freshwater will be reduced by 2050 in central, |r|npacts of g||°ba|| W?”,n'kng a;rellexptectﬁd to mcre:;]\se with tllme.l , g
southern, eastern and south-eastern Asia, in large river basins in (v) Increasing levels of risks of climate change such as sea level rise an

ticul accelerated reduction of ice sheets

w , . . ) -Neither adaptation nor mitigation alone is sufficient. They can, however,

-Risk of inundation b\_/ floodwaters from rivers and the sea_W|II increase in significantly reduce the risks of climate change by complementing each other.
the megadelta areas in southern, eastern and south-eastern Asia. -Sea level rise due to global warming is inevitable.

L J \_ J




. . . 2. Outli f the IPPC
Mechanism of global warming and climate change (impacts on water-related disasters)

Large volumes of greenhouse gas emissions cause CO, concentration in the air to rise and increase heat
absorption, resulting in temperature rise. Thus, global warming occurs.
World's average temperature is projected to rise by 1.8to 4.0 by 2100.

—_— —_—

< L 4 L 4 L 4 L

Melting of glaciers, ice caps and Thermal expansion Change in Change in snow
ice sheets of sea water evapotranspiration accumulation condition
Sea level rise
(Maximum rise: 59 cm)
More intense typhoons Increase of More frequent heavy Earlier snow melt
precipitation by a rains and droughts anddzggﬁgloen of
factor of 1.1 to 1.3* | | g
I H
Increase of river flow rate Change in water use
‘ pattern
v v l l
More frequent high tides and coastal

erosions floods

More frequent ‘ More serious debris flow Higher risk of drought

*Calculated by the Ministry of Land, Infrastructure and Transport based on the predictions of precipitation made by various research institutions



Rises of temperature and sea level
-

2. Outline of the IPPC
AR4 Report
-Temperature is expected to rise by about 0.2 per decade in the next 20 years.

-Global average surface temperature is expected to rise by 1.8t0 4.0  in 100 years' time from now.

-Global average sea level is expected to rise by 18 to 59 cm in 100 years' time from now.

-Global warming and sea level rise will continue over several centuries even if green house gas emissions
kare controlled.

Average temperature Average sea level
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Year Al: High growth oriented society Society achieving both Society achieving high

Source:

A1FI: Dependent on fossil energy sources
AL1T: Dependent on non-fossil energy sources
A1B: Emphasis on the balance among various
energy sources
A2: Multipolarized society
B1: Sustainable growth oriented society
B2: Emphasis on regional initiatives

IPCC AR4 WG1 (Working Group 1) Summary for Policymakers (Japan Meteorological Agency)

-Solid lines indicate rises of global average surface temperature in each scenario identified using multiple models.

-Shaded areas indicate the range of standard deviations of average annual temperature for each model.

global environmental
protection and
economic development

economic growth
dependent on fossil
energy sources

Temperature rise

About 1.8
(from1.1 t029 )

About 4.0
(from24 t06.4 )

Sea level rise

Sea level rise

Source: IPCC AR4 WG1 Report



Impacts of sea level rise:

Increase of areas below sea level, and of risks of inundation due to high tides

3. Impacts of
sea level rise

4 Increase of risks of inundation due to high tides
*At present, it is not clear whether the increase of inundation risk is
Frequency (times) attributable to global warming or not but there may be a possibility.
| . . . 120 -
-St. Mark's Square in Venice was flooded with 100 About 100 times |
water less than ten times a year at the beginning 80 I /-’
of the 20th century. Ground settlement and 60 About 40 times
climate change later caused the frequency to 40 | oes than .
increase to abOUt 40 times ayear by 1990 and to 22 tenwel\s\ﬂ-\m-\7\.\T\.\7\-\7\-\_\_\\-\7\-\7\.\7\-\_\_\\.H—\-\:-\:_\.\T\.\-\_\\.\-\—\-\-\T\.\—\-\_\ ] I 111 |
as many as 100 times a year in 1996. S o S = o o S o _.---g T g =
-There is also a report of 250 times of inundation a & 3 3 3 3 S ST 3 3 3.7 &
q Annual frequency of inundation of St. Mark's Square in Venice, Italy (Graph prepared based on the Economics of Climate Change by Stern Review.)
year in 2006.
25 === ot
The corridor of Itsukushima Shrine in Hiroshima was inundated i: I )
in water less than five times a year in the 1990s. It was flooded 1o ERLE i Annual frequency of inundation of
H H the corridor of Itsukushima Shrine in
about ten times a year in the 2000s. The frequency was 22 3 ) 3 |-| Hiroshima (Graph prepared by the
times a year in 2006 and is still increasing. olm 0 mafloo o mamo MM chugok Regona bevelopment
292 3 ¥ 2T L LI TS YL T LS Bureau based on a diary of
D OO O OO OHoO Hd O OO OO O O © © © O Itsukushima Shrine.)
\ i i i i - - - - - - - N N N N N ~N ~N )
4 Increases of below-sea-level areas in three large bay areas (Tokyo Bay, Ise Bay and Osaka Bay) )

Ashiya City to Osaka City Kawagoemachi to Tohkai City

Areas with flood risks due to
high tides will increase.

Yokohoma City to Chiba City

*Prepared by the River Bureau
based on the national land-use
digital information.

*Shown are the areas at
elevations lower than sea level
shown in a three-dimensional
mesh (1 km x 1 km). Total
area and population are based
on three-dimensional data.

o . p *No areas of surfaces of rivers
L ; ‘. =¥ B or lakes are included.
e ! v 55 g {-' *A premium of 60% is applied to
After sea level rise Rate of -’ ~ % 3 the potential flood risk area
increase - # . 5 N and to the population
- - . .
] , vulnerable to flood risk in the
2 s L2vds N .
Area (km?) Y& 879 Osaka Bay o Ise Bay &L Tokyo Bay case with a one-meter rise of
Population (in tens of sea level.
thousands of people) 404 593
J




Impacts of sea level rise: Retreat or loss of beaches

Present

Retreat of
the beach
due to sea
level rise

Further
retreat of
the beach
due to sea
level rise - Coastal erosion in the Majuro Atoll of the Marshall Islands
= (Masaaki Nakajima, May 2001)
Sea level rise (m) 03 0.65 1 Source: Japan Center for Climate Change Actions
Average distance 4 N

30.55 65.4 101.04 With sea level rise, the beach tries to achieve a stable gradient,

so the shoreline retreats by a margin larger than the sea level
56.6 81.7 90.3 rse.

With a one-meter rise of sea level, beach retreats by about 100
Prepared by the River Bureau based on the "Assessment of impacts of sea level rise on sandy beaches” m. About 90% of beaches in Japan are vulnerable to erosion.

of beach retreat

Percentage of
eroded area




- . AT . 4. Impacts of
Intense heavy rain: Increase of daily precipitation Increase of heavy raining days

4 ' Increase of maximum daily precipitation

Change of maximum daily precipitation

(Yearly average 2081-2100) (Yearly average 1981 2000
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Japan Meteorological Agency, 2005 March

Maximum daily precipitation tends to increase

nationwide by about 1 to 1.5 times

~

4 Increase of rainfall amount in summer | \

Year-by-year predictions of number of
days of heavy rains in summer
(daily precipitation of more than 100 mm)

Number 12 4
of days

10 4

g 4 /
©

1900 1920 1940 1960 1980 2000 2020 2040 2060 2080 2100

Source: Press report of September 16, 2004 by a joint research team including the University of Tokyo.

The number of days of heavy rains with a daily
precipitation of more than 100 mm is expected to
increase from about three at present to a
maximum of about ten per annum.

\_




How to study adaptation measures

Resolution of climate change prediction
Ve models has been enhanced year by
year.

Predicting climate
change

Predicting the increases
of disaster risks

IPCC First Assessment Report
(1990): Horizontal resolution of about
500 km

IPCC Second Assessment Report
(1996): Horizontal resolution of abou
250 km

»Predicting the increases
of floods in each basin

»Evaluating safety "
reduction in each basin /

&
g

Re-defining the goal

IPCC Third Assessment Report
(2001): Horizontal resolution of about
180 km

(2007): Horizontal resolution of abo
110 km

GCM20 and RCM20: Horizontal
resolution of about 20 km

Prepared by the River Bureau

IPCC Fourth Assessment Report I
ut

Mesh sizes are simply indicated regardless of actual mesh locations.




4. Impacts of

Areas with increased rainfall amount neqvy rains

Future rainfall amounts were predicted as a\
median value of

Average rainfall in 2080-2099 period
Average rainfall in 1979-1998 period

The above equation was obtained based on
the maximum daily precipitation in the year

at each survey point identified in GCM20 F)
wlB scenario). / e
g

Hokkaido 1.24
Tohoku 1.22
Kanto 1.11
Hokuriku 1.14 %
Chubu 1.06 Legend
Kinki 1.07 . Vi
Southern Kii 1.13 & e R e
San-in 1.11 c{!*‘“:‘%ﬁ? kfjg\?i;;ﬂl:
Setouchi 1.10 _3%“
Southern Shikoku 1.11 Vr_;,.;?'
Kyushu 1.07 -




Degrading flood safety level due to increasing precipitation in the future

) Future Flood Safety Level (Annual probability of exceedance) De rad | n ﬂ OOd Safet |eve| d ue tO InCI’eaSI n
Region inprecipiaion | 1/200 curencren 17150 curertpn_T11/100 curer Plan_ J gprecipitatio% in the future |
River Basin River Basin River Basin 200
Hokkaido 1.24 1/51 2 1/35 8 E 200 1.25
Tonoku | 1.22 1/37] 5[ 1/30] 8| [2p | e B PO
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o
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Cyubu 1.06 1/111 2| 1/89| 4 1/64| 3 g% 100 | s
<
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souh ki | 113 /57 1 1/30] 1 82 ., |
Sanin 1.11 1/83| 1] 1/51| 5| 8% . | 105 2
Setouchi 1.10 1/100 1 1/84| 3| 1/50| 3] |3 . .
D
South Shikoku 111 1/56 1 1/45 3 Plan Kanto Cyubu Kinki Setouchi
Kyusyu 1.07 1/95 4, 1/66| 14
82 River Basins calculated flood safety level
Degrading flood safety level due to increasing Degrading flood safety level due to increasing
precipitation in the future precipitation in the future
150 100
’J; 150 F 125 ’j; 100 F 125
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Plan  Hokkaido Tohoku Kamto  Hokurku Cyubu SouthKii Samin  Setouchi SOUM  kyusyu Plan  Hokkaido Tohoku Kanto Hokuriku Cyubu SouthKii Sanin  Setouchi Sif’;’;:u Kyusyu




. . - T 5. Impacts of
Frequent and more serious droughts: Increased range of variation of precipitation

(With the increase of rainfall amount, the range of variation also increases. The number of\

days with no rainfall also increases.
-The possibility of great floods also increases, and the possibility of droughts increases.
-Reduction of snow cover and earlier snow melt have impacts on social activities including
krice cropping.

J

Predictions of changes in average rainfall amount during summer (June through August) in Japan

"|2 | I | I | I I
11 - -
a- L

mm/day 8: l IIII I "-( i
(N III IIIIII IIIHIIIII I §

1900 1920 1940 1960 1980 2000 2020 2040 2060 2080 2100

Year

Source: Papers submitted by Masahide Kimoto to "World Day of Water -Water-related problems induced by climate change", a water resources symposium



Frequent and more serious droughts: Deterioration of safety against droughts

/-There has been a smaller rainfall amount in recent years and the range of variation has been lower than\
in the late 1940s through the late 1960s when dams and other facilities were constructed.
mASs a result, stable water supply using dams has been decreasing.
Example in the Kiso River system
In recent years (in 1979 through 1998): Reduction of water supply below the design level by
about 40%
Worst drought in recent years (1994): Reduction of water supply below the design level by

\ about 70% /

Annual mS /s
:)r;lerﬁi/?'gztri)on Tre‘nd ‘ ‘ 1 20
- Average g Do endother
3.000 [ AA - 1001- faciltes |
2,500 —Hv g HDJ}DHK 80 Reduction by about 40% Reduction by about 70%
(270 S S | R S S
2,000 [ 38
40}----- Sy s I Bt P
1,500 | D7) D S SR 52 | B0
A Year of drought m3 /s 236/3
m
1’000 e e 0 Design water supply Possible stable supply Worst drought in recent years

1946 1951 1956 1961 1966 1971 1976 1981 1986 1991 1996 2001 (February 20) (1994)



More frequent and serious droughts: Change in river flow rate due to global warming

/Water falling to the earth's \
surface, or the sum of snowfall
and rainfall in the March-June
period, that impacts river flow
rate will decrease in 100

Q/ears' time in numerous areasj

Reduction of river flow rate in
the periods requiring irrigation
water e.g. during the surface
soil puddling in paddy fields
may be detrimental to water use.
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5. Impacts of
droughts

Present conditions in Class A rivers (1979 to 1998) and
water falling on the surface in the future (2080 to 2099)
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Spring (March through June)

Source: Water Resources in Japan 2007, Land and Water Bureau, Ministry of Land, Infrastructure and Transport



i in ri : 5. Impacts of
Frequent and more serious droughts: Change in river flow rate due to global warming dTopfghfso

( _ )
In the upper Tone River, snow cover QVith global warming,

Is likely to be reduced considerably. (i) earlier snow melt and (ii) reduction of snowfall
That will accompany the reduction of induce changes in river flow rate, and
river flow rate in the snow melt (i) earlier surface soil puddling in paddy fields is
\season or in early spring. P expected to cause the annual water demand pattern
to change and to have serious impacts on water use.
. . - G _/
Change in snow cover in 100 years' time due
to further global warming (Fujiwara , : —— . ;
g g (Fuj ) (i) Reduction of river 4= (i) Earlier discharge due tp earlier
300 flow rate due to I . snow tnelt !
=Average redyiction of the amount; ! !
o B0 of spowfall ' : : !
5 20 . I = Reductloh of river flow rate ciurlng the
§ 150 § s surface spil puddling in padqy fields
2 100 & = I
2 E n | :
50 2 i i
0 _ § Future :\ Present;
*Prepared by Water Resources Department, Water and Land Bureau, Ministry of E : : E o
Land, Infrastru_cture aqd _Transport based on Regional Climatic Modgl (RCM) 20, o : t |
a global warming prediction model, developed by Japan Meteorological Agency. : (III) Insufficient r|v¢r flow rate even wHen the
' surface puddling starts earlier (requmpg large
' amounts of |rr|gat|on water) !
. .
January April  surface soil July October

) puddling period . . .
Release of reservoir water not contributing to effective water use

Source: Water Resources in Japan 2007, Land and Water Bureau, Ministry of Land, Infrastructure and Transport Where the reservoir is fU”, released water is not used effectively.



Climate change adaptation measures (against water-related disasters)

Climate change due to global warming is expected to induce the following phenomena in coastal and low-lying areas.
-More frequent heavy rains and more intense typhoons
Frequent and serious flood and sediment disasters
-Sea level rise and more intense typhoons
I::> Frequent and serious high tides and coastal erosions
-Wider range of variation of rainfall intensity and change of river flow regime

Frequent and serious droughts

Combining CO, reduction measures (mitigation measures) with global warming control measures (adaptation measures)
Is important to further reduction of the risks of climate change.

U

( )

o Basic direction of climate change adaptation measures

1. Adaptation measures to achieve "zero victims" should be considered because providing full protection from disasters is
difficult.

2. In a nerve center like the Tokyo metropolitan area, intensive efforts should be made such as preventing the central
government from ceasing functioning to minimize the damage.

- J

U

oTo provide protection from frequent floods expected to be caused by climate change due to global warming, flood
control policy should shift from the conventional approach for ensuring safety only in rivers to the addition of measures
in the basin such as the one allowing inundation.




Case examples where adaptation measures were taken in an overseas country ° fjiﬁ%;{jiﬂgﬂ;i

|| In several overseas countries, countermeasures against global warming have already been taken from the viewpoint of national land conservation. ||

United Kingdom

The Netherland

e ?/ b
Interim Defences during the construction of the Thames Barrier
A~ - el oy

i

Maeslant Storm Surge Barrier)

OConventional storm surge protection facilities have been designed and
constructed in consideration of the disaster in 1953 as well as in expectation of
the sea level rising (15cm over the period of 50 years, which represents the
useful life of those facilities; this value is based on the assumption made around
1953 that sea level would rise by 30cm over 100 years).

Protection against storm surges along the Thames is provided in such a manner as to provide a OFacilities that will be newly constructed and renovated in the future are

degree of safety ensuring protection against storm surges of a scale that would occur once per

millennium. However, it is estimated that the degree of safety will become inadequate for SUppoﬁEd to bei_)geSIQned :? e)l(\ﬁECt?t'onSc’f thessea Ieéel I’_ISInﬁ 25 t0|50 (ir_n
protecting against storm surges of a scale that would occur once per century. Accordingly, a over the next 50 years. (For Maeslant Storm Surge Barrier, the sea level is
plan for coping with storm surges is currently being developed, which will be implemented by the expected to rise 50 cm.)

end of October, 2009.

(Source) DAVID RAMSBOTTOM(HR Wallingford Ltd ), SARAH LAVERY (Environment Agency ). 2007.
PAUL SAYERS(HR Wallingford), BEN GOULDBY (HR Wallingford), OWEN TARRENT(Environment Agency ). 2007
Environment Agency. 2005.

(Source) Ministry of Transport, Public Works and Water Management



Basic direction of adaptation measures: Zero victims

Directions of adaptation measures

o Define how to deal with increasing external forces using facilities.
Facilities-based adaptation measures will be taken such as the improvement of
reliability, effective use or prolonging of lives of existing facilities and the construction

of new facilities.

o Set the level of protection according to the magnitude of the external force
beyond the capacity of facilities.

© Determine adaptation measures accordingly to minimize damage.

1) Adaptation measures based on regional development through actions including
the restrictions on and review of land use, such as a review of land use and ways of
living and guidance in planning of inundation-resistant communities.

2) Adaptation measures based on risk management such as the development of a
wide-area support system during a disaster, and studies of escape, relief and salvation,
and restoration and rehabilitation activities.




Limitations of adaptation measures

Red figures indicate present degree of Blue figures indicate future

safety against flood. degree of safety against flood.
A Ty T

1/150=>EC " B --os-mmmmmmgpmmmmmmmo oo S +1/150

Degree of
safety against
flood
presently egree of safety against !
aimed at lood presently aimed at

(iif) Adaptation measures mainly
using facilities

ould deteriorate wit
future increase of
precipitation.

1/70

Degree of
safety against
flood
presently enthy aimed at i
secured 100 years' time

Deterioration of the
degree of safety against

flood currently secured ture flood control measures

(i) Adaptation measures based on regional development
through such actions as restrictions on and review of land use
(i) Adaptation measures centering around risk management



Faclilities-based adaptation measures ot

‘ Development of new facilities including the construction of new embankments, widening of river channels and construction of flood-

regulating dams; and maximum use of existing facilities

| Development of new facilities |||

; L % ~a

Development of a d , Lo L r.* PP
river channel o S TN P T

= e '_ .. -‘- - w2l

| Effective use or prolonging of the life of an existing facility
(removal of sediment from an existing reservoir)

Construction of a flood-regulating dam




Facilities-based adaptation measures et

to climate change

Improvement of reliability, effective use, use for multiple purposes and prolonging of lives of existing facilities

—" Improving the reliability of an existing facility (a coastal facility) H

Before improvement

-
* A [

Revetment with deteriorated concrete

e L

—

Revetment with increased thickness

5

Effective use of existing facilities (flexible use of reservoirs) "7

/'/'l‘\‘\ AN SN ** ll ll ***
4 s
Large basin normally with (i) Enable the use of Small basin with a great
small rainfall amounts the same volume of discharge owing to snow melt
water with a smaller
After shift capacit
_ C Existing plan ) 210 pecy ‘o flexibl
t reservirs | Existing plan o eoe
s

use of

reservoirs
LN
Flood control
I

Flood control =

4 ! Water
15 I « -y, =l use
{1 Water use
k.

Water use

v weq

to flexible use A
A
g L of reseryqirs S

(i) Cancel planned T
\ “\ construction of

\ dams because
-~~~ created capacity
will be available.

N
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ffff e
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(Flexible use of reservoirs R

e Use the capacity for water use of the existing reservoir for controlling floods
@ Flexible use of combined capacity of existing and newly constructed

\_ reservolirs

Increase the effectiveness for flood control and safety against floods




Adaptation measures based on regional development through such actions as restrictions
to climate change

and review of land use

Response to floods that cannot be dealt with by facility-based measures, through land use or community development allowing inundation.
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. m River improvement for
River improvement by F——m—p_ <

: . protection of specified areas by
constructing continuous

using circle levees
embankments

Residential area

Designation of potential disaster hazard area

_" Restrictions on land use by designating potential disaster hazard areas |, _|| Shift to community planning resistant to inundation

|

e Sample ordinance restrictions (Nagoya City)
L s -l a:",‘ Ba %ﬁ Floor heigh of he 1t story Structural restriction lllustration

TG
Class 3 disaster |

“No buildings shall be constructed
ope — Areas designated by the

NP Scop
mayor the distance from which fo any
| shore line or riverbank line is not longer
5 Foor | than 50 meters.
. 4 neight of | Restriction - Any building having one
N-P (+) 4m Wooden structure is | 3 % ory' | habitable room ormore, hospital, welfare

rohibited. faciity for children, and the fike shall not
ormore p be constructed.
Any buiding of non-wooden construction
may be constructed, provided that the
height of the floor of any habitable room,
etc.is not less than N-P (+) 5.5m or more.

Class 1 zone
Urbanization promotion area

g elocated | N P “Restriction on public buildings
NP (+) Im al | 2 . (Classes 2 to 4 zones)
joor

v |58|  ormore 1 et | Scope - Schools, hospiial, assembly
8|5¢ 0 . hetst | halls, public offices, welfare facilies for
o 9 equipment. children, and other public buildings
> similar therefo.
e g NP
S8 Restriction -~ The floor height of the 1st
N1SS NP (+) 1m 2 story shall be N-P () 2m and any
G2 or more _— 1 Floor ?h\abmhah\’eNvopom ;}éal\ beh \acaled ata
2 height of P (4 2
4 H et | height of NP (+) 3.5m or higher.
3} story

: NP

= Any habitable room

8| N-P(+)1m shall be located on | 2 Fioor
s or more the second storyor | 1 height of
g higher. 0 Z ory

Map of disaster protection zones in the waterfront area of Nagoya o Adopting pilotis to prevent damage to buildings during a flood

Class 4 zone




6. Japan's response to

-

Adaptation measures centering around risk management climate change
Building of a wide-area disaster prevention network that connects Reinforcement of actions in the initial stages of a
embankments, roads on the dry river bed for emergency traffic and | disaster for minimizing damage and restoring B
elevated roads to wide-area disaster prevention bases. infrastructure early, and enhancement of an

. o organizational setup to achieve the goal
m B ‘:::;“';:m | ":‘nw“ eyl A, Technical Emergency Control Force (TEC-FORCE)
= | taly mammman wup (s 28, . i Oy
=B B P e R O im0 C R TEC-FORCE
l il -"'H':"H: : ¥ ! ._ o .!I '“T'IIT .
| ammone --v,_r,'i'- ~ ..un. :.iul‘-;'gﬁ’-;.:::' i ':.. 1 ﬁl,_‘ _:_. Organizational setup
| : : . ,/ " b . H{‘ A ﬁ,{ I { [Staﬁ of Regional Development Bureaus and Offices
g " ' £ W e AR { i Field support center

Engineers of National Institute for Land and
Infrastructure Management and Public Works Research

Wide-area infrastructure force L Institute J
(rivers, roads, sediment control, ( h
ports, etc.) Technical support group (engineers)

\ J
{

57 Private sector construction organizations

ol” Sewerage system force sarooment n org
(operators of equipment)
y
Building land force I} Coordination
| [ Staff of local public entities

y

Buildings force

3 b
river embankments|

Activities

. -Investigation of damage

. ) ) -Quick fix

-Prediction of degree of
damage risk

-Planning of control
measures

-High-level technical
guidance

-Assistance in
reconstruction

Inundation of Route 34 during
flood in July 1990

Image of road-embankment connection

Disaster control helicopter




Adaptation measures based on risk management

6. Japan's response to

climate change

Share preliminary information concerning the degree of flood risk

Water levels in built-up areas in the past floods are indicated on the hazard map.

Information
dissemination
channel
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Locations and
L. names of shelters

| Points of contact
-Administrative
organizations
-Medical
institutions

= -Lifeline systems

/ management

organizations

Toyooka City, Hyogo Prefecture

Flood Shelter (building)

Embankment

L
-

Hints on escape and
necessities

Potential inundation
areas and depths of
inundation

Image of a flood hazard map

Easily recognizable signs




Adaptation measures based on risk management

climate change

Share real-time information H

Provision of rainfall amounts and water levels real-time via cellular phone, the Internet or local disaster prevention radio
Flood forecasting through real-time simulation

; Radar observation station

Rainfall measurement station

@

Rainfall
measurement station

o e
! : Delivery of an image to a
Information provision via TV screen

o _ : cellular phone or personal
- Gauging i computer
—— e — station

aood
oood

) . Flood (water level)
1 River office  prediction system
(I

Meteorological
observatory




Global issues expected due to climate change "Simmiiogs

Expansion of drouqht areas Acceleration of desertification Reduction of available water due to reduction of mountain glaciers and snow cover

= oA ey 4 o ~""Muir Glacier in Alaska

2 v - s : ; Expansion of inundated areas due to sea level rise

' Before

Sahel, Africa inundation

Coral reef turning white or dying T

December 1996 /
; e, P | / \ o

inundation

Flood due to the breach of a glacial lake

IR Rs T

= [

Funafuti Island, Tuvalu
December 2004

May 1978 August 2004

~ i
Imja Tsho Glacial Lake in the Himalayas, Nepal

Maldives

Glacier AX010 in the Himalayas, Nepal

Sources: Website of Japan Center of Climate Change Actions (http://www.jccca.org/), Ministry of Environment of Japan, and IPCC AR4 WG1 Report (official version)



Outline of discussions at the First Asia-Pacific Water Summit

7. From Asia-Pacific Water
Summit to G8

( The Summit was held under the theme of Water Security: | eadership and Commitment. R
Ten sessions were held under three main themes: Water infrastructure and human
resources development, water-related disaster management and water for development
ana ecosystems.
L and ecosystems )
- I

'Message from Beppu", a summary of two-day discussions, was issued.

v'Top priority will be given to water and sanitation in economic, development and
political activities in each country in the Asia-Pacific region and assistance will be
enhanced.

v Effective actions will be taken promptly to prevent or reduce floods, droughts and
other water-related disasters and to save or assist victims on a timely basis.

v'Assistance will be provided urgently to island countries,which are vulnerable to the
impacts of climate change, to help them protect human lives and property.

v'Some countries have already been witnessing the impacts of climate change such

as the melting of snow caps and glaciers in the Himalayas, and sea level rise. The

Message suggests that the UN Conference on Climatic Change meeting in Bali put

the relationship between water and climate change on the agenda.

»>Leaders in the Asia-Pacific region had full-scale
discussions about the adaptation measures for
reducing the risk of climate change.

»Leaders in the Asia-Pacific region faced with

challenges in relation to water got together and

re-confirmed their understanding that solving
water-related problems is the top priority.

-

-

Address by Prime Minister Yasuo Fukuda of Japan (excerpts)

~N
-The Asia-Pacific Region, although enjoying prosperity, is faced -Building an international framework is an immediate task. | will

with various water-related issues. We are in a serious situation raise environmental and climate change issues as the main

as the majority of world's water-related issues are topic on the agenda at next year's G8 Hokkaido Toyako

concentrated in the region. Summit.
-Water-related disasters attributable to climate change have -The vigorous discussions at the Asia-Pacific Water Summit will

been increasing and are expected to have great impacts. We provide great momentum and wisdom to the G8 Summit.

need to take measures urgently to control water-related

disasters.
-Global climate change substantially impacts humankind

through water. Source: Website of Prime Minister's Office

Address by His Imperial Highness the Crown

K Prince of Japan (excerpts) N\

Water poses serious problems in relation to climate
change. There is the fear that global warming is likely to
have various adverse impacts on people's activities such
as sea level rise, frequent abnormal weather conditions,
more severe disasters and large-scale water shortages.
There have recently been more heavy rains throughout the
world and wider areas have been subjected to the impacts
of droughts. | feel great sorrow for the heavy damage
caused by water-related disasters that have been
occurring frequently in the Asia-Pacific region.
Water-related issues are intertwined. Water supply,
sanitation and flood control are not independent of one
another. To deal with the issues, it is important to
understand the diverse characteristics of water from the
widest viewpoint possible and to take step-by-step
approach suitable to the regional conditions based on a
comprehensive perspective and through the innovative and
Q)operative efforts of those concerned




