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Recent change on Climate in Japan

Daily rainfall over 200mm is significantly increasing

Incidence of daily rainfall over 200mm per year

> 1978~2007

= 1901~1930 Avgrage

g Aver'age 5.1 days

o . days

=

2}

§ Source: JMA
(@)

o

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

Incidence of hourly rainfall over 100mm per year
1998~2008

1976~1986 1987 ~1997 = Average

Average 7 Average - days
- days 5 = days

> 4 4
2 2 2 2 = )( 20 _____
1- -1- ] EEE Nl TRER]
0 0 Source: JMA

o

92UspIoul 1O Jaguwnpn

1980 1985 1990 1995 2000 ;r)



Projection of future Climate

after 100years is projected
to increase

Increase In

Future rainfall projected as a I
median value in each region

Aver ' ' -
Average rainfall in 1979-1998

The maximum daily precipitation
GCMZ20 (A1B scenario).

Increasing rainfall intensity make flood
safety level significantly lower than present




Basic concept for managing increasing risks

- Multiple measures in flood management -
Future (100years later)

avel deteriorate

—

significantly oy
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- Multiple measures in flood management -


2. Stationarity Is dead



2. Stationarity is Dead"
we are in trouble

© Conventional Method of Water Planning

Assumption: fluctuate within an unchanging envelope of
variability

» Under changing and uncertain climate
v Climate is changing

Return period (ex. 100 ¥ears flood or 10 years drought)
IS never foundation of planning

v Prediction possible, but with uncertainty

New Designing methods of water infrastructures

are needed
River bank heights, dam reserve capacity, bridge heights etc.

1) Milly P. C. D, J. Betancourt, M. Falkenmark, R. M. Hirsch, Z. W. Kundzewics, D. P. Lettenmaier,
R. J. Stouffer (2008), Stationarity is Dead: Whither Water Management, Science. 319, p. 573-574. F U rth e rm O re ......
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The conventional method assume rainfall patterns fluctuate with in an unchanging envelope of variability. Historical hydro-metrological records have provided a basis for the planning. 

We are familiar with return period idea. In yodogawa river, dams and dykes have been constructed to protect us from 200yrs return period floods. Dams has been constructed to provide water even in once 10 yrs drought.

Under an uncertain and changing climate, the conventional systems of planning methods in flood management can not be directly applied. We need 




2. Stationarity is Dead
Is flood Control Philosophy Dead, also?

m Can we continue to construct higher dykes
according to increasing flood scale?




2. Stationarity is Dead
Flood Control Philosophy is Dead as Well.

m Conventional philosophy is abandoned.

“Long liner bank system along river from
river mouth to mountain”

= Proposed philosophy

“Multi-layered measures in river basin”
1) Step 1: Strategic area protect by structures

2) Step 2: Urban planning and land use
regulation for risk areas

3) Step 3: CBDM



2. Stationarity Is Dead

Sustainable society resilient to changes

to respond continuously changing climate

to plan and implement infrastructure projects
through predicting future impacts with
uncertainty

to change systems of water management
according to developing technology for
prediction and adaptation of climate change
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We have to make resilient society 

We have to address to continuously changing climate

To plan 

  


3. JICA's new initiative



< conventional project>

|

Obijective: to mitigate human J]
and economic losses

Historical hydro-
metrological data

metrological data

Target setting
To decide target floods scale

based on probability analysis

Run-off Analysis

<Project>

Non-structural
Structural M easures (such as

M easures ﬂOOd eal’ly

(such as warning)

river bank,
and dam)

< Climate Change Adaptation Project >

.

Objective: to minimize human loss ]]

Historical hydro-

Climate Change

Preicti on

probability analysis
on target floods

Evaluation on Impact
on Extreme Events by

Climate Change

[
Runoff and ’

Inundation analysis

Coping Mechanism
Analysis

* Target settin

1) Strategic Area Protection by Structural Measures
2) Land Use Regulation
3) Community-based Risk Management

< Project >
Jl River Basin Governance

Rlé rFoannél Non-structural
Structural Pla?nnin Measures CBDM
Measures 9 (early warning,

(land use Evacuation)

regulation)
Monitorin Poverty Alleviation,
g Vulnerability Consideration




Climate change prediction
ensemble of GCM

ESF0-0. Garman
CC AN WP TR, G
FPEL-CM4. Fr

Incremenial raton of FesHCM-PM was obtamed by ralytme matio of the 1984-1993 resul and 2041-
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Pahan River basin Malaysia

General Circulation Model  models used in IPCC 4th report




Climate change

adaptation measures

Governance at river basin level

m Vvarious sectors, organizations, stakeholders are
iInvolved

m  Need for consensus building and responsibility
sharing

Structure measures

Non-structural measures, early warning and
evacuation

Land use regulation
CBDM

Capacity Development
Monitoring

Poverty alleviation and consideration on
vulnerability group


プレゼンター
プレゼンテーションのノート
守るところと、守らないところ。

Science and tech are rapidly developing. Developing countries should  


4, Case study



4-1 Tagaloan River Basin, the Philippines

Fliood Dl s ciarpe
mas) increase of Fiood Feak In ine with Global \Warmming




Tagaloan River Basin, the Philippines

Increase

rate of
- rainfall
0] Return
period
(year)
Status quo -
Al1F1 2050 11
2100 14

Bl 2050 20
2100 29

oyr

125
150
161
138
142

Design rainfall
(mm)

10yr 25yr 50yr

142
170
183
157
162

164
197
211
182
187

181
217
233
200
206

100yr

198
237
255
219
225

Probable Flood

Discharge
(m3/s)
25yr 50yr
4190 4770
4780 5720
5400 6150
4650 5290
5030 5430



Tagaloan River Basin, the Philippines

Planning

Original MP
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Flood Protection Dike
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4-2. Metro Manila Suburb, Philippines :
Cavite Area

: Extremely Lowland
: Lowland Area

: Central Area

: Upland Area

: Basin Boundary

Vicinity Map

Metro
Manila ; ‘Manila
e

Fig. 1 General Map of Study Area

e ; Catchments Area
River Basin (km2)

Imus 115.5
San Juan 147.76
Canas 112.32
Residual 32.84
Total 407.4

Qp=1,300m3/s
Year 2050 under Secenario ALFI

Qp=1,090 m3fs
Year 2050 under Secenario Bl

States Quo

River Length
(km)

45.0
43.4
42.0
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マニラの南。都市化が進行している都市河川。流域面積は400km2．

IPCCシナリオのB1（楽観）、A1F1（最悪）で2-5割流出が増える。

10-year return period against the flood overflow would decline to 6-year return period in 2050 under B1 Scenario or 3-yaer return period under A1FI Scenario 

Peak flood volume was increased by 25% under B1, by 50% under A1F1. 
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Houses at risk area

Legend

Inundation Depth
Mo Fliaod

. poog, (1]
| | (k21,800 houses

- Mare than 2m

Number of Houses/Buildings

Probable Flood Inundation Area (km?) Inundated (thousand|._ houses)

Case Scenario of Climate Change Nbazee Flood Flood

N[} Ratio Flood Depth Depth

below 1m  above 1m Total Depth Depth Total

below 1m _ above 1m _

OO <iciils Qo 26%* 91 : gz |20 i 21,

2  States Quo 35.82 1.50 37.32 314 2.9 34.4

3 In 2050 under B1 Scenario 41.10 2.52 4362 355 4.4 39.9
43%**

4 In 2050 under AIlFI

Scenario 44.64 3.54 48.18 38.4 5.9 44.3

5 States Quo 41.05 2.45 4350 56.4 1.2 63.6

6 In 2050 under B1 Scenario 43.92 2.97 46.89 60.1 8.5 68.6
65%*** ; ; . ;

7 In 2050 under  ALF]

Seenario 4127 ¢ 3,99 : 51,



multiplication of CC and Urbanization

#imtit Urbanization

\

R DRE

Houses at risk area%

xZEL
Climate Change
£E EEER A
gD BELS
Surface flow Zl Sea Level
\
sk fElRhis DY
Floods volume Risk area

/////

//


プレゼンター
プレゼンテーションのノート
日本では人口は減っているが、途上国では人口増加と都市への人口集中により、災害がより深刻化。

1.CC? 2.Urbanizaion? 3.houses, 4. risk area, 5. floods volume 

In developing countries, urbanizations impact is still big, sometimes bigger that climate change impacts


Wtk ET Climate Change Adaptation
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&It 5k Climate Change Adaptation
THFIFAEEF Land Use Control
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A1FI scenario



KUEZHENS Climate Change Adaptation
On-site Requlation por_lg_:_l_sq
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On-site Flood
Regulation Pond

 Offset increment of peak (3% of Sub-Division)
runoff discharge

e Control sediment runoff




#ht5% Climate Change Adaptation
JIhxi%E Software measures
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#hs5 Climate Change Adaptation

Community based disaster management




@@ It-%k Climate Change Adaptation

a2 =74BFK Community based disaster management




5. conclusion

m Climate 1s changing in Japan, and new policy 1s
reported.

m Startionarity 1s dead, flood control philosophy
either?

m JICA's Handbook for Climate Change
Adaptation 1n Water

m Proposed method of CCA in flood risk
management is applied in the Philippines



JICA handbook

Ver.0 was produced

Ver.1 will be 1ssued at the end of FY2010

Comments are welcomed

[shiwatari.mikio(@jica.go.jp
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Trial version
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