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Situation in Japan
Staitionarity is dead
JICA’'s new initiative

Case study
- Tagaloan River Basin in the Philippines -




Recent change on Climate in Japan
Daily rainfall over 200mm is significantly increasing

Incidence of daily rainfall over 200mm per year
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Hourly rainfall over 100mm is increasing

Incidence of hourly rainfall over 100mm per year
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Areas with increased rainfall amount

Future rainfall amounts predicted
Average rainfall in 2080-2099 period
Average rainfall in 1979-1998 period

maximum daily precipitation
GCM20 (A1B scenario)

Hokkaido 1.24

Tohoku 1.22

Kanto 1.11

Hokuriku 1.14

Chubu 1.06

Kinki 1.07

Southetrn Kii 1,13 ;

San-in 1.11 ; 3‘»‘121‘.'.'
Setouchi 110

Southern
Shikoku 1.11

Kyushu 1.07
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Image of adaptation measures in future
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2. Stationarity I1s 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 years flood or 10 years drought)
IS never foundation of planning

v Prediction possible, but with uncertainty

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, Saience. 319, p. 573-574. Furthermore




2. Stationarity Is Dead

Society to sustainably response 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




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

m Can we continue to construct higher dykes

according to increasing tlood 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”

m 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




3. JICA's new initiative




< conventional project> < Climate Change Adaptation Project >

[ Objective: to mitigate human J]
L and economic losses

[[ Objective: to minimize human loss
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Run-off Analysis :| 1) Strategic Area Prot%ction by Structural Measures
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3) Community-based Risk Management

<Project> < Project >
Non-structural J| River Basin Governance

Structural M easures (such as Urban
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Climate change perdition
ensemble of GC
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Climate change perdition
Study in South Western Sri LLanka

Study Area
River Basin C.A.

Kalu River basin 2,719km? Q _
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Climate change perdition

Study in South Western St1 [.anka
Projected Rainfall Data from CMIP3

Projected Rainfall Data of GCM20

(1) Data (1979-1998, 2080-2099)

Collection

Recorded Rainfall Data in Project Area

Mesh Rainfall data from
APHRODITE daily precipitation

(2) Examination of Appropriateness of GCM20 by
Comparison with C3 Rainfall Data

(3) Bias Correction and Statistic Downscaling

-
(4) Evaluation of Flood Risk
(Hydrological and Hydraulic Analyses)

Note: CMIP3: Phase 3 of Coupled Model Intercomparison Project
GCM20: General Circulation Model (20km grid)
APHRODITE: Asian Precipitation-High Resolved Observational Data
Integration Towards Evaluation of the Water Resources




Climate change
adaptation measures

m  Governance at river basin level

m various sectors, organizations, stakeholders are
Involved

= Need for consensus building and responsibility

sharing
m Land use regulation
m  Capacity Development




4, Case study




4-1 Tagaloan River Basin, the Philippines

Fliood Dl sciarpe
mas) increase of Flood Feak In ine with Global \Warmming




Tagaloan River Basin, the Philippines

Increase Design rainfall Probable Flood
rate of (mm) Discharge
- rainfall (m3/s)
Scenario intensity

(%) Return 5yr 10yr 25yr 50yr 100yr 25yr  50yr
period

(year)
Status quo

AlF1 2050
2100

Bl 2050
2100




Tagaloan River Basin, the Philippines

Planning

Original MP Revised MP
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Construction of®
_Flood Protection Dike
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: Exrremely Lowland
Lo land Area

s Central Arca

t Upland Area

: Basin Boundary

Vieinity Map
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Legend
Inundation Depth

- More than 2m

Number of Houses/Buildings Inundated
Urbanized (thousand  houses)
Case No. Scenario of Climate Change Ratio Flood Flood Flood Flood
Depth Depth Total Depth Depth Total
below Im  above 1m below 1m  above 1m

Probable Flood Inundation Area (km?2)

Status Quo 269%*
States Quo

In 2050 under B1 Scenario 43%**
In 2050 under A1FI Scenario

States Quo

In 2050 under B1 Scenario B50p***

In 2050 unider ALEI Scenzar] 47,27 © 398

Note:

*: The present urbanized ratio as of 2003

**. The urbanized ratio in 2020 proposed by the JICA Study Team
***. The urbanized ratio in 2020 projected by the local governments




3. multiplication of CC and Urbanization
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Wity FKARET Climate Change Adaptation

1. AT -k it I
River Improvement works

=1 Off-site Flood Retardina Basin
— Partial River Improvement Section




# It %k Climate Change Adaptation
THFIFAEF Land Use Control

Legend
Zone A
Zong B
Zone B2
fome C

- Retarding Basns

\Waber Bodies

: W ’a_, E,, Asuipskdi Higway

Storage

Peak River Discharge Peak River Discharge Reduction of Peak
Volume

Description before Retarding after Retarding Discharge
Propo;fjdgl the 430 m¥s 245 m¥s 185 m?/s 1.87 (10°m?®)

Required in 2050 550 mé/s 245 m3/s 305 m3/s 3.01 (105md)
B1 Scenario

Required in 2050 690 m%/s 245 m3/s 445 m3/s 4.06 (10°m?)
A1FI scenario




’—ﬂ@?“@h_l* Climate Change Adaptation

On-site Flood
Regulation Pond

e Offset increment of peak = (3% of Sub-Division)
runoff discharge Wet Type

e Control sediment runoff




@It Climate Change Adaptation
Y IJRxtEE Software measures




Climate Change Adaptation

Community based disaster management




Climate Change Adaptation

Community based disaster management




JICA handbook

Ver.0 was produced (sorry only in Japanese)
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Ver.1 will be issued at the end of FY2010

Comments are welcomed

Okiura.Fumihiko@jica.go.jp




Figure H13. Cost and Benefit of Adaptation
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=
5-95% Benefit range =Mean benefit
b5-—95% Cost range = fean cost

‘'mean Inchicates the average outcome of the samulations
and the range of estimates from the 5th to the 95th
percentile is shaded area. Benefit in terms of avoided
damage is based on A2 scenario.

Source:; ADEB study team.

Stern: better spend 1% GDP now, than 5% GDP later!




