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Overall Losses for Natural Loss Events Worldwide 1980-2018
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Geographical Overview of Water-related Disasters
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As|the climate system|changes,

heavy rainfall events increase.

Correct or Incorrect?



Global Energy and Water Cycle
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Stefan-Boltzmann Law: Material emits radiative
energy with the forth power of the surface temperature.
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Global Energy and Water Cycle Space
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Varapility of Climate and Water Cycle: Unique Roles ofi\Water

Warm Air - Cool Air and Dry Air - Wet Air

Regardless of kinds of gases,

a same number of molecules is
included in a certain volume of gas
under a certain temperature and
pressure.

mich IS
Heavier?

Dry air consists of nitrogen (MW=28)
and oxygen (MW=16).

The ratio is 4 to 1. Average MW=28.8
In wet air, a certain number of
molecules of nitrogen and oxygen are
replaced with the same number of
water molecules of water (MW=18)

wa) (me) (me) (me) (ma)

perfectly dry air a little bit wet air very wet air
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riability, of Climate and Water Cycle: Unigue Roles ofi\Water,;

Atmosphere

Advection 0.025m

_—-"-.-'i"- =
rd

Precipitatior 0.11(0.27)mlyear

0.77mlyear

vapotranspiration
.50mlyear

IIUI



As|the climate system

heavy rainfall events increase.

Correct or Incorrect?



Is the climate changing?

Warmlng Of the Cllmate (a) Global average temperature

system Is unequivocal.
IPCC/AR4 (2007)
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Is the climate changing?

Observed globally averaged combined land and ocean
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Temperature anomaly (°C)

Temperature anemaly (*C

What does change the climate?
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Most of the
observed increase
In global average
temperatures since
the mid-20th
century is very likely
due to the observed
Increase in
anthropogenic
greenhouse gas
concentrations.
(IPCC/AR4, 2007)




What does change the climate?

It is extremely
likely that more

il than half of the

= observed increase
- in global average
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As|the climate system changes|
heavy rainfall events increase.

Correct or Incorrect?



Varapility of Climate and Water Cycle: Unique Roles ofi\Water

-> Cloud Formation
Temperature] [ - Saturated Water Vapor Pressure

- Total Precipitation ﬁ
radiation--- convection equilibrium

A
(green house effect) <©>
L v Q

long-wave radiati? P f / §

COﬂVGCtIOn

- Heav ; \ad
._Subsidence > dry | ¢ y . Subsidence dry

: Rainfall :
-w
N N LN T ~~~N N -

18



Varability. of Climate and Water Cycle: Unigue Roles off\Water

Impacts of CO2 Increase
on the Water Cycle
Predicted by Models
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AN D

Phenomenon and direction
of trend

Assessment that changes occurred
(typically since 1950 unless
otherwise indicated)

Likelihood of further changes

Late 21st century

|Heavv precipitation events.

Likely more land areas with ncreases than decreases (c)

Very likely over most of the nud-latitude land masses

extreme high sea level

Likely (late 20th century)

Very likely (m)

Increase in the frequency, mtensity, and/or {2.6}] and over wet tropical regions
amount of heavy precipitation.
{124}
Likely more land areas with increases than decreases Likely over many areas
Increases m intensity and/or Low confidence on a global scale Likely (medium confidence) on a regional to global
duration of drought Likely changes mn some regions (d) scale (h)
[26) {124)
Medium confidence in some regions Medium confidence in some tegions
Increases m intense tropical Low confidence i long term (centenmal) changes More likely than not i the Western North Pacific
cyclone activity Virtually certain in North Atlantic since 1970 and North Atlantic (j)
[26)
{14.6)
Low confidence More likely than not 1 some basins
Increased incidence Likely (since 1970) Very likely (1)
and/or magnitude of {3.7} {13.7}




As the climate system changes,

heavy rainfall events increase.
or Incorrect?

Roles of Science and Technology
In Adaptation to the Change?
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Strengthening Disaster Resilience

Observation & Simulation
Farly Warning
Climate Change

Training/ Virtual
Exercige g"u“ggglt Self-Help =YVA | mpact Assessment

Experiencing Disasters

Non-structural
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Enabling Sustainable Development

Partnerships
for the goals No poverty

Peace, justice and
strong institutions

Quality
education

Responsible
consumption
and production

Decent work and
economic growth

Reduced

inequalities

Industry, innovation
and infrastructure

Group 1 targets: Group 2 targets: Group 3 targets:
strongly related to water related to water indirectly related to water
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Sharing Data and Information

Exchanging Knowledge, Experiences and Ideas
Working Together

River

Climate Change
Water, Food
Energy, Health
Biodiversity

Farmers

inter-disciplinary

trans-disciplinary



End to End Approach on Climate Change Adaptation

Scientific Approach Socio-economical Approach
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End to End Approach on Climate Change Adaptation

Scientific Approach
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Model
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End to End Approach on Climate Change Adaptation

Scientific Approach ineering Approach Socio-economical Approach
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End to End Approach on Climate Change Adaptation

Scientific Approach

Engineering Approach

Climate Integrated | (¢ Water
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[ Evidence-based Contingency Planning ]

Case study in Calumpit Municipality in Pampanga River Basin in the Philippines

1. Understand 2. ldentify Rlsk(W|th National and Provincial govt.) 3. Analyze
Current status Flood Impact

Subsurface + Surface
Vertical lnﬁrtra!ien

N e

\

Workshop at
Communities

Lad

Flood Simulation by

RRI Model July. 2015
(Use of 5m IfSar (July, )
Dem data)
Field Survey Inundation Probablllty -Map Inundation Water Chart

5. Develop and 6. Share the Plan 4. Develop Response Strategv at Communltles

Barangay Sta. Lucla

Final Workshop at Example of Community So  da o .
Municipality(Feb , 2016) Contingency Plan Workshop at Communities (Jan, 2016) Proposal of Strategy
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Effect of planting month on rice yield

Managements
{Transplanting Date,
Fertilizer Application Date,

Weather Data
{Solar Radiation , Temp.,
Day length, Soil Moisture}

ertilizer Application Rate

at Leumping (Rainfed ecotype) T \ ) o
°00 ) '
500

Soil Parameter
{Soil Organic
Carbon}

January 15t to December 315t
~ under the present (1985-2000) and
the future (2050-2065) climate conditions..

1 2 3 4 5 6 7 8 9 10 11 12

Planting month

® Present management under present climate;

Present management under future climate;
@+ 50% increase of fertilizer under future climate.

Drought tolerant cultivar under future climate; 34
ODrought tolerant cultivar + 50% increase of fertilizer under future climate.



Hydro-power and Flood Risk

Japan
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End to End Approach on Climate Change Adaptation

Socio-economical Approach

ineering Approach
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Challenges to variety, volume, velocity and veracity.

Climate .
Change Hydroelectric GEOSS/AWCI GEOSS/AfWCCI
power
() ()

GRENE-ei RECCA Adaptatio
n DIAS/CEOS
Water Portal
()

Data Integration & Analysis System

() ()
<, ASIAN Monsoon Year

CMIPS5
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ICT Experts
Field

R&D Community |
Specialists

O i
Social
Joint Research Implementation International Contribution

Field Specialists
Disaster

| Risk
Biodiversity _ Reduction o

ICT Experts
Data Processing

Appllcatlon Development

Search / Download

Data Archive

EXt Fa- Ia rg e ICT Experts
volume data Base System

storage (30PB)

Analysis Server
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Orientation Seminar on Climate Change Adaptation
in the Pilot Case of Solo River Basin

Introduction of IFI Platform and Climate Change

Strengthening Resilience and
Enabling Sustainable Development
under Climate Change

Toshio Koike
Director, International Centre for Water Hazard and Risk Management (ICHARM)
Professor Emeritus, the University of Tokyo
Council Member, Science Council of Japan (SCJ), Cabinet Office of Japan
Chair, Japan National Committee on Earth Observation, MEXT
Chair, River Council of Japan, MLIT
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