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Recent change on Climate in Japan
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2. 2. StationarityStationarity  is Deadis Dead1)
 we are in troublewe are in trouble

☹☹

 
Under changing and uncertain climateUnder changing and uncertain climate


 

Climate is changingClimate is changing
Return period (ex. 100 years flood or 10 years drought) Return period (ex. 100 years flood or 10 years drought) 

is never foundation of planningis never foundation of planning


 
Prediction possible, but with uncertaintyPrediction possible, but with uncertainty

☺Conventional Method of Water Planning
Assumption: fluctuate within an unchanging envelope of 
variability

New Designing methods of water infrastructures 
are needed

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

Furthermore……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. 
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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 






 

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

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




 

Conventional philosophy is abandoned.Conventional philosophy is abandoned.
““Long liner bank system along river from Long liner bank system along river from 
river mouth to mountainriver mouth to mountain””


 

Proposed philosophyProposed philosophy
““MultiMulti--layered measures in river basinlayered measures in river basin””
1) Step 1: Strategic area protect by structures1) Step 1: Strategic area protect by structures
2) Step 2: Urban planning and land use 2) Step 2: Urban planning and land use 

regulation for risk areasregulation for risk areas
3) Step 3: CBDM3) Step 3: CBDM

2. 2. SStationaritytationarity  is Dead is Dead 
Flood Control Philosophy is Dead as WellFlood Control Philosophy is Dead as Well..



2. 2. SStationaritytationarity is Dead is Dead 
Sustainable society resilient to changesSustainable society resilient to changes

1.1.
 

to respond continuously changing climateto respond continuously changing climate
2.2.

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

3.3.
 

to change systems of water management to change systems of water management 
according to developing technology for according to developing technology for 
prediction and adaptation of climate change prediction and adaptation of climate change 

プレゼンター
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We have to make resilient society 

We have to address to continuously changing climate

To plan 

  



3. JICA3. JICA’’s new initiatives new initiative



Target setting
1) Strategic Area Protection by Structural Measures

2) Land Use Regulation
3) Community-based Ri sk Management

＜conventional project> ＜Climate Change Adaptation Project＞

Run-off Analysis

Target setting
To decide target floods scale 
based on probability analysis

Historical hydro-
metrological data

Structural 
Measures
（such as 

river bank, 
and dam）

Non-structural 
Measures （such as 

flood early 
warning）

Historical hydro-
metrological data

probability analysis 
on target floods

Runoff and 
Inundation analysis

Climate Change 
Prediction

Evaluation on Impact 
on Extreme Events by 

Climate Change
Coping Mechanism 

Analysis

River Basin Governance

Structural 
Measures

Non-structural 
Measures 

（early warning,
Evacuation）

Monitoring Poverty Alleviation, 
Vulnerability Consideration

CBDM

Urban, 
Regional 
Planning
（ land use 

regulation）

Objective: to mitigate human 
and economic losses

Objective: to minimize human loss

<Project> ＜Project＞



Pahang

Muar

Climate change predictionClimate change prediction 
ensemble of GCMensemble of GCM
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Pahan River basin Malaysia

General Circulation Model  models used in IPCC 4th report





Climate change Climate change 
adaptation measuresadaptation measures


 

Governance at river basin levelGovernance at river basin level


 
various sectors, organizations, stakeholders are various sectors, organizations, stakeholders are 
involvedinvolved



 
Need for consensus building and responsibility Need for consensus building and responsibility 
sharingsharing


 

Structure measuresStructure measures


 
NonNon--structural measures, early warning and structural measures, early warning and 
evacuation evacuation 


 

Land useLand use
 

regulationregulation


 
CBDMCBDM


 

Capacity DevelopmentCapacity Development


 
MonitoringMonitoring


 

Poverty alleviation and consideration on Poverty alleviation and consideration on 
vulnerability group vulnerability group 
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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. Case study 



44--1 1 TagaloanTagaloan
 

River Basin, the PhilippinesRiver Basin, the Philippines

50
 

yrs flood 
→ 25yr

 
flood

 
in

 
2050

100
 

yrs flood 
→ 25-50yr

 
flood

 
in

 
2100



Increase 
rate of 
rainfall 

intensity
(%)

Design rainfall 
(mm)

Probable Flood 
Discharge 

(m3/s)
Scenario

Return 
period 
(year)

5yr 10yr 25yr 50yr 100yr 25yr 50yr

Status quo - 125 142 164 181 198 4190 4770
A1F1 2050 11 150 170 197 217 237 4780 5720

2100 14 161 183 211 233 255 5400 6150
B1 2050 20 138 157 182 200 219 4650 5290

2100 29 142 162 187 206 225 5030 5430

TagaloanTagaloan
 

River Basin, the PhilippinesRiver Basin, the Philippines



PlanningPlanning

Original MP Revised MP

TagaloanTagaloan
 

River Basin, the PhilippinesRiver Basin, the Philippines





44--22．．Metro Manila Suburb, Philippines : 
Cavite Area

River BasinRiver Basin Catchments Area Catchments Area 
(km2)(km2)

River Length River Length 
(km)(km)

ImusImus 115.5115.5 45.045.0
San JuanSan Juan 147.76147.76 43.443.4
CanasCanas 112.32112.32 42.042.0
ResidualResidual 32.8432.84 --
TotalTotal 407.4407.4

0

200

400

600

800

1000

1200

1400

0 6 12 18 24 30 36 42 48

Time (Hour)

D
is

ch
ar

ge
 (m

3 /s
) Qp = 880m3/s

States Quo

Qp = 1,090 m3/s
Year 2050 under Secenario B1

Qp=1,300m3/s
Year 2050 under Secenario A1FI

Fig. 1 General Map of Study Area
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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. 





Case Case 
No.No. Scenario of Climate ChangeScenario of Climate Change Urbanized Urbanized 

RatioRatio

Probable Flood Inundation Area (kmProbable Flood Inundation Area (km22)) Number of Houses/Buildings Number of Houses/Buildings 
Inundated (thousandInundated (thousand houses) houses) 

Flood Depth Flood Depth 
below 1mbelow 1m

Depth Depth 
above 1mabove 1m TotalTotal

Flood Flood 
Depth Depth 

below 1mbelow 1m

Flood Flood 
Depth Depth 

above 1mabove 1m
TotalTotal

11 Status QuoStatus Quo 26%*26%* 31.5131.51 1.051.05 32.5632.56 20.120.1 1.71.7 21.821.8
22 States QuoStates Quo

43%**43%**

35.8235.82 1.501.50 37.3237.32 31.431.4 2.92.9 34.434.4
33 In 2050 under B1 ScenarioIn 2050 under B1 Scenario 41.1041.10 2.522.52 43.6243.62 35.535.5 4.44.4 39.939.9
44 In 2050 under A1FI In 2050 under A1FI 

ScenarioScenario 44.6444.64 3.543.54 48.1848.18 38.438.4 5.95.9 44.344.3
55 States QuoStates Quo

65%***65%***

41.0541.05 2.452.45 43.5043.50 56.456.4 7.27.2 63.663.6
66 In 2050 under B1 ScenarioIn 2050 under B1 Scenario 43.9243.92 2.972.97 46.8946.89 60.160.1 8.58.5 68.668.6
77 In 2050 under A1FI In 2050 under A1FI 

ScenarioScenario 47.2747.27 3.983.98 51.2551.25 63.063.0 11.211.2 74.274.2

×32008
21,800 houses

2050
74,200 houses

危険地域の家屋数危険地域の家屋数
 Houses at risk areaHouses at risk area



気候変動
Climate Change

都市化
 

Urbanization

海面上昇
Sea Level

雨
Rain

表面流
Surface flow

洪水
Floods volume

危険地域の家屋
Houses at risk area

危険地域
Risk area

multiplication of CC and Urbanizationmultiplication of CC and Urbanization
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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



遊水地計画を将来拡張する可能性
→都市計画に開発抑制地域として線引き

適応策検討適応策検討
 

ClimateClimate
 

Change AdaptationChange Adaptation

Off-site Flood Retarding Basin
Partial River Improvement Section
Off-site Flood Retarding Basin
Partial River Improvement Section

１．河川工事・遊水地
River improvement works

2.土地利用規制
Land Use Control

3. 調整池Retarding 
Basin in Urban area



Fig. 22 Land Zoning in the Lower Reaches of Study AreaDescriptionDescription Peak River Discharge Peak River Discharge 
before Retardingbefore Retarding

Peak River Discharge Peak River Discharge 
after Retardingafter Retarding

Reduction of Peak Reduction of Peak 
DischargeDischarge

Storage Storage 
VolumeVolume AreaArea

Proposed in the Proposed in the 
StudyStudy 430 m430 m33/s/s 245 m245 m33/s/s 185 m185 m33/s/s 1.87 (101.87 (1066mm33)) 45ha45ha

Required in 2050 Required in 2050 
B1 ScenarioB1 Scenario 550 m550 m33/s/s 245 m245 m33/s/s 305 m305 m33/s/s 3.01 (103.01 (1066mm33)) 75ha75ha

Required in 2050 Required in 2050 
A1FI scenarioA1FI scenario 690 m690 m33/s/s 245 m245 m33/s/s 445 m445 m33/s/s 4.06 (104.06 (1066mm33)) 100ha100ha

適応策 Climate Change Adaptation
土地利用規制

 
Land Use Control



On-site Flood 
Regulation Pond

(3% of Sub-Division)

Dry Type

Wet Type
• Offset increment of peak 

runoff discharge 

• Control sediment runoff 

New Sub-Division

Creek

気候変動適応
 

Climate Change Adaptation
宅地での調整池

 
On-site Regulation ponds



For Evacuation

For Warning

簡易観測

River Water Level Indicator for Flood 
Warning and Evacuation

適応策
 

Climate Change Adaptation
ソフト対策

 
Software measures

ハザードマップ



適応策
 

Climate Change Adaptation
コミュニティ防災

 
Community based disaster management



適応策
 

Climate Change Adaptation
コミュニティ防災

 
Community based disaster management



5. conclusion5. conclusion


 

Climate is changing in Japan, and new policy is Climate is changing in Japan, and new policy is 
reported. reported. 


 

StartionarityStartionarity
 

is dead, flood control philosophy is dead, flood control philosophy 
either?either?


 

JICAJICA’’ss
 

Handbook for Climate Change Handbook for Climate Change 
Adaptation in WaterAdaptation in Water


 

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



JICA handbookJICA handbook

Ver.0Ver.0
 

was producedwas produced

Ver.1 will be issued at the end of FY2010Ver.1 will be issued at the end of FY2010
Comments are welcomedComments are welcomed

Ishiwatari.mikio@jica.go.jpIshiwatari.mikio@jica.go.jp
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Trial version
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