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Flood Today, and the Water Scarcity on the Day After Tomorrow

Oki & Kanae Lab, IIS, Univ of Tokyo

Welcome to Oki and Kanae Laboratory !
Oki and Kanae Laboratory is always seeking for better scientific
understanding of water cycle and water resources and trying to

deliver it to the society. By using various tools of natural and social |
sciences, we are struggling with many problems on different scales
from global to micro. Our laboratory consists of 31 members led by
Prof. Taikan Oki and Associate Prof. Shinjiro Kanae.
(" What is Hydrology? )

In a word, Hydrology is a study of terrestrial water cycle. To estimate the flux and
storage amount of water is an essential problem and also an ultimate goal of hydrology.
Left figure shows our latest estimate of it (Oki and Kanae, 2006, Science). It represents
not only natural water cycle components such as precipitation but anthropogenic water
cycle components such as irrigation water intake from river. Human impact on water

chle has been getting heavier, and it became a hot topic of hydrology. j

In Japan, river levee and
dams have been well
established up to today.
However, only such hard
measures never fully secure
our life. In the world, a large
number of people live along
rivers without levee.
Hydrologists should consider
soft measures such as early
flood warning system.

Real-time simulations

& \Weather forecast to flood forecast
@ Monitoring rainfall from the space

Flood in Thailand

@ Lessons by flood disaster in 2006
@ A pilot water management system

Flood in Japan

&®Heat island increases torrential rainfall ?
@ Flood risk mapping all over Japan

Theme3 New Observations

Isotope

®The fifth world best high
precision H20 measurement.
®“|sotope flux” can separate
evaporation & transpiration.

Field observations

®Observation network
covering various climate
and land cover types.

Theme 2 Water Scarcity

According to the 4t
report of IPCC, by the end

of this century, global  sramuosa |
average air temperature will / ..
increase by 6.4 degrees at il

Reservoir Operation Model
" (Hanasaki et al., 2006)
-

most. How will global

warming affect the water
resources? To give more
reliable answer to this River Model

Irrigation Model
(Hanasaki et al., 2006)
\

(Oki et al., 1999)

guestion, we are developing
an evaluation tool of water
demand/supply.

Environmental Flow Model
(Shirakawa et al., 2005)

Impact of climate change

W4 billion people will be under water stress
BHeavy snowfall and global warming

Integrated water resources model
ENatural and anthropogenic water cycle

EOptimization of crop calendar

Virtual Water Trade

WJapan relies on foreign water resources
H\When you eat meat, water table decreases.

Theme4 Experience Hydrology

Measurement of soil temperature
You can try to make an observation tool to
measure soil temperature

A miniature of global water cycle

Let’s circulate global water cycle by yourself.
(for children)

Thank you for your interest.

Feel free to ask questions'!
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Hydrology and Hydrological Cycle

Oki-Kanae Lab. : Hydrology & Measurement

Oki & Kanae Lab, IIS, Univ of Tokyo

Hydrology is the science which deals with the water as a circulating resource on the earth, such as rain/snow fall, river
flow, evapotranspiration, erosion and accumulation, water guality, and systems of water resources and their interactions.

Furthermore, global water problems became one of the most important international tasks since United Nations
Millennium Declaration in September of 2000. Considering the current situation, hydrology is in charge of not only ensuring
adequate supplies of water to ecosystem and human society but also protecting societies from natural hazard.

In this point of view, hydrology is the science delivering earth system science to society.
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3.Evapotranspiration 4. Soil moisture

Eddy covariance system at| TDR installs in the soil

v Through contributing a review
overieng  article to SCIENCE Journal in
E 2006, our laboratory has
represented the hydrological
prospect about the water resource
that is necessary for all creatures
including human beings in the past,
the present and the future in terms
Bﬁ:;:gfaf Pefmatrost O g!obal water circulation. It shows
our interpretations about, such as,
renewable freshwater resources
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5. Soil water depth

TDR Time
Domain
Reflectometry
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This sensor put into
the water and converts
water pressure into
water depth. We apply
at paddy to monitor

and detects soil water
content by difference

transferred by turbulence. | electronic conductance.|jrrigation water.

Relating Observation and Simulation
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