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Impacts of climate change
on freshwater resources (1)

é Temperature will increase:

#Snow melt runoff will be changed In
timing and the peak volume

“Fwater supplies stored in glaciers and
Snow cover are projected to.decline

*Water temperature will rise. Water
quality and aquatic ecosystem could be
deteriorated. (IPCC AR4, WGII, SPM, 2007)
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Impacts of
climate
change

on
freshwater
resources (2)
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Sea level will rise:

% Sea water
Intrusion to
ground water
near coastal
region

s E KA
| EpBE

F AR e
BIKEHED
sea water

H 8 B I RS TR 2T T M Bk IR B 222 - 2 —(2001) Data Book of Sea-Level Rize 2000




......

BT K ¢

v ': ’ THE USIVERSITY 08 TOKYO

Coastal Mega Cities are Vulnerable
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Figure TS.B. Relative vulnerability of coastal deltas as indicated by estimates of the population potentially displaced by current sea-level trends to
2050 (extreme =1 million; high 1 million to 50,000; medium 50,000 to 5,000) [BE.3]. Climate change would exacerbate these impacts.

(IPCC AR4, WGII, SPM, 2007)
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Impacts of climate change
on freshwater resources (3)

¢ Hydrological cycle will be changed
(“intensified™)
#10-40% iIncrease of available water resources at
high latitudes and in some wet tropical areas, and

10-30%0 decrease over some dry regions at mid-
atitudes and in the dry tropics

*Drought-affected areas will likely increase in extent.

+Heavy precipitation events, which arg very likely to
Increase in frequency, will augment flood risk.

(IPCC AR4, WGII, SPM, 2007)
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2. Streamflow decreases | &
such that present water
demand could not be
satisfied after 2020, and
loss of salman habitat

3. Groundwater recharge
decreases by more than
70% by the 2050s

(A1B)
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by more
than 25% by
Ihe 2070s
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4, Flooded area
for annual peak
discharge in
Bangladesh
increases by
— at least 25%
with a global
temperature
increase of 2°C
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I,' 1. Thickness of small
island freshwater lens
declines from 25 to 10
m due to 0.1 m sea
level rise by 2040-2080
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Mean Increase of the annual maximum daily rainfall

/Ratio of the means of the\
annual maximum daily
rainfall estimated by
GCM20(A1lb scenario)

for 2080-2099
\over 1979-1998
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' Expected Annual Maximum Daily Rainfall in X year return period
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(CCSR/NIES K-1 Simulation

Grid point near Tokyo) Heavy Rainfall in X year return period




Ehange in Drought "
Frequency

End of 215t century
compared with 20t century

Drought: daily river
discharge is below
threshold of 10%
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"mJapan Pavilion of EXPO Zaragoza (Spain)

Main Theme: Water and Sustainable Development

Changes In the
Occurrence of
Extreme
Events in
River
Discharge

Hirabayashi et al., (HSJ, 2008)
Based on CCSR-NIES AOGCM
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Impact of human activities on freshwater
resources and their management, with climate
change being only one of multiple pressures

Emission of Climat Terrestrial part of
|—’ greenhouse +— *~ Climate < " hydrological cycle
gases I
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Figure 3.1: Impact of human activities on freshwater resources and their management, with climate

change being only one of multiple pressures (modified after Oki (2005)).

(IPCC AR4, WGII, Chapter 3, “Freshwater Resources and their Management”, 2006)
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Total Water Withdrawal (10°m?/y)
In 2050 (difference to Year 2000)
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(Shen, et. al, 2008, HSJ)
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" The ultimate objectives of future-oriented

world water resource assessments are to
show the international community the
“Projection,” what will happen if we
“continue to manage our water resources as
~we do today but not “Prediction,” and to
Indicate what actions may be needed to
prevent undesirable outcomes. In that sense,
~studies of future world water resources are
~successful If their predictions based on
“business-as-usual are proven wrong.

J. HOw can we rea : (Oki and Kanae, Science, 2006)




Counter Measures against CC

Mitigation (slow down the speed of CC)
Reduce the emission of green house gases

Also good for energy saving, air pollution,
energy security (<>nuclear power), new
Industry (solar panel, eco-car, ...)

Adaptation (reduce disasters due to CC)
Enhance the resilience of the society

Also solves the existing social i1ssues: poverty,
vulnerabilities for natural disasters,
sustainable energy, health, food and
agriculture, ecosystem, transportation, ...




Adaptation Options
é Supply-side/structural measures

“+Prospecting and extraction of
groundwater

# Increasing storage capacity by building
reservoirs and dams

“<Desalination of sea water
“#Expansion of rain-water storage
*Water transfer

“#construct flood embankments

(IPCC AR4, WGII Ch3, 2007)
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<+«—— QObservable by Electron Microscope
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Adaptation Opt

é Demand-side/soft measures;

“ lmprovement of water-use efficiency by
Introducing water recycling system.

“*EXxpanded use of water markets and
economic incentives to reallocate water to
highly valued uses and conserve water.

*Reduction in water demand for Irrigation
by enhancing agricultural skills, or by
Importing agricultural products, I.e.,
virtual water trade. i (0

NnNNg
Vi 1o




Handling with large-scale floods that go beyond the level that can be managed by facilities alone, with
land utilization and regional management that accommodate possible inundation.

Conversion to minimize damage by regional development and revised land use regulations

(by MLIT)
River zone

Revised regulation on land utilization by pointing
out calamity danger districts

residential area

onversion to regions with strong

By - - T — —

A Ex. Regulation on land utilizatior
(on Nagoya city)
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efense against inundation

E.g. The piloti method (elevated-flood style) is used to minimize
damage even if the building is inundated.
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(by MLIT)

disaster prevention, etc...

aring real-time information

* Real time information on rainfall and water level provided to mobile phones, the Internet and radio network for

Video provided to

Rain Gauge Station

* Towards flood forecasting on the basis of real time simulations, etc...
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Messages

é Concerned water scarce region In the future Is
basically where problems exist now.

* More water stress in Mediterranean countries and Western
part of NA due to climate change.

# Soclal change gives more pressure in  Middle East, West
Asia, and South Asia.

# Lack of social capacity in Sub-Saharan Africa and Latin
America are concerned to be vulnerable.

é Serious changes in extreme events are also concerned.
¢ Coastal Mega Cities are/will be vulnerable.

é Monitoring changes -> Projections of Social and
Climatic Changes = Impact Assessments = Examine
Adaptation Options = Decision Making = Actions



