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#\What Is CREST?

#Research Background

#Results and Discussion



BRES [

# Core Research for
Evaluational Science and Technology

n = in Japanese

= A Big Research Program under JST
(Japan Science and Technology Corporation,

)

s Assembly of Major Research Topic
Currently begin paid intensive attention



Research Fields( ) In CREST

Many programs in bio-tech,
nano-tech, IT and

—— environmental science...
\ Among them

\

“Comprehensive IT
System for understanding
Real Global Water Cycle”

Manager : Prof. Musiake

Contains some projects

‘A A E X R AR EE R EEEE RS EEEEEE SR



Projects under Prof. Musiake's
PrOg ram( Six project on atom. science,

water resource, ecology,
social science on water use...
\ Among them

“Global Water Resource
Modeling with Reference
to Human activities”

Leader : Prof. Oki
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Researchers from various field

Many PDFs, including myself



Current Global Water Resource

Assessment
# Done by 0.5deg x 0.5deg grid , Annual Value

# \Water Supply: our original method
= Climate Data + Hydrological Simulation
= "natural" river flow

# Water Demand: two ways
= Simple Method (conventional , “ver.1”)
National Statistics + Population Grid +Agriculture Grid Data

m Process-based Modeling (recent job by Dr.Tan, “ver.2a”)
Using EPIC for agriculture water use

# Both estimations are done independently
s As the first step
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Water Supply

# How much water
can be potentially
used?
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Water Demand — ver.1

# How much water is necessary for human society?

Annual Total Freshwater Withdrawal

Irrigation-area base. [10° m¥year/0.5%grid]
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Blue=much water needed

Annual Water Demand per capita

[ — .
3 - (W -5 )/ population [m?/ year / person]
o o 5 1885
F1@° 40" ara” 3040° 3307 a° aa- anr an” 120" 150" fHO"
"""" —_'_'_{H "_"'_:r'_'_"—“ _____]

Water Demand per capita- .,
Red=much water needed .| .



Water Demand In two ways

Annual Water Demand per capita

Demand per capita

(W -5 )/population [m? year | person]
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Water Stress

# Necessary water / Available water (base: ver. 1 demand)
Annual Withdrawal to Availability Ratio R d _ . k
(W-S)/Q €0 = MOore riskKy
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Unexamined issues

# For futu

Igher temporal resolution

Data limitation : discussion based on annual va
have been common

What-if estimated by monthly?

Today’s

s Process-based modeling of demand Topic

Partly done for agriculture/

s |nteractive modeling between supply model and

constrains

- Water Demand

Model

Water Supply

Model <
Change
"natural
state




Evolution of modeling

Water Demand
Estimate

Water Supply
Estimate

~QOct. 2001 (independent)

(already in paper)

Water Supply \_constrains  /\water Demand
Sl Model Model
constrains >
TR Water Supply Water Demand
Model < Model
Change
"natural”

State



Model connection : schematic chart
Food Production(Shibasaki) Hand- = \WWater Cycle(Musiake-Oki) ~
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Water Stress Assessment In
monthly temporal scale

#\Why monthly?

= Water should exists at the right time

Annual value assessment :
may fail to detect
seasonal water deficit



Irrigation water demand by

Model(EPIC)

Annual Irrigation Water Withdrawal
estimated by EPIC [10® m3/year/0.5°grid]
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Irrigation water deficit

RiverDischarge — Irrigation : Red = water deficit

River discharge minus Ideal irrigation

from EPIC [10° m®/year/0.5%grid]
by Dr. Tan, 1995
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Irrigation demand by EPIC

#There are two estimates

s "'Maximum" irrigation use

Potential irrigation use without
water resource constrains

= "Real" Irrigation use
Constrained by available water amount

Annual Agricultural Water Withdrawal

#How they are different?  ‘wrwemmmmenmimtigy..

#Constraints:When, where'=' " Fﬁ_* » '
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Irrigation demand by EPIC (2)

"Maximum" minus "Real" : Red=water deficits in some season

Annual Irrigation Water Deficit

(Max. minus Real) estimated by EPIC [10® m3/year/0.5°grid]
by Dr. Tan

-200 0 100 200 300 400 500 600 800 1000 1200 1400



Deccan High

# Spring Water Use is strictly limited

# Irrigation > in-situ Available water
= Contribution of river flow?
= Modeling Error? Future Issue!

Irrigation Water Demand by EPIC and

Runoff by GSWP Experiments : Deccan High (10°ton/manth)
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Eastern US

# Constant limitation

# But summer water shortage may damage
agriculture (soybean and wheat) there

s - Also effects Japanese economy!
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Irrigation Water Demand by EPIC and
Runoff by GSWP Experiments : Eastern US (10°tan/month)

Annual L5M Hunoff=1685(alpha=0)
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Concluding Remarks

# Process Model allows us to investigate
high temporal resolution feature of water resource

# Like spatial high-resolution analysis done in last year,
temporal high-resolution assessment may give us
a new point of view on global water resource

# However, interactive modeling is necessary
especially for Asia

# All datasets and results have been already
published :
http://hydro.iis.u-tokyo.ac.jp/GW/
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