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Chapter 1. Water as a ResourceChapter 1. Water as a Resource

•• Life and WaterLife and Water
•• Water resource on the EarthWater resource on the Earth
•• Water as a ResourceWater as a Resource



Life and WaterLife and Water

indispensableindispensable



How much water is How much water is 
there on the Earth?there on the Earth?



Water Resource on the EarthWater Resource on the Earth

GroundwaterGroundwater

0.76%0.76%

Lakes & Rivers Lakes & Rivers 
(surface water)(surface water)

0.01%0.01%

groundwatergroundwater

Lakes & RiversLakes & Rivers
0.8%0.8%

limitedlimited



Water as a ResourceWater as a Resource

Indispensable               Indispensable               
××

limitedlimited
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Chapter 2. Prospect of Water Chapter 2. Prospect of Water 
Resource in the WorldResource in the World

22--1. 1. Change in Water SupplyChange in Water Supply
22--2. Change in Water Demand2. Change in Water Demand



22--11. . Change in Water SupplyChange in Water Supply

Water resource distribution will Water resource distribution will 
change because of climate change.change because of climate change.

Source:Source:IPCC Third Assessment Report IPCC Third Assessment Report ““Climate Change 2001Climate Change 2001

20502050



22--2. 2. Change in Water Demand in the WorldChange in Water Demand in the World
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Chapter 3.Chapter 3. Impacts of Climate Change Impacts of Climate Change 
on Water Resource in Japanon Water Resource in Japan

•• 33--1. 1. Impacts on Water ResourceImpacts on Water Resource
33--11--1. Current Situation1. Current Situation
33--11--2. Prospect2. Prospect

•• 33--2. Impacts on Water Availability2. Impacts on Water Availability



33--1. 1. Impacts on Water ResourceImpacts on Water Resource
33--11--1. current situation of climate change1. current situation of climate change

•• TemperatureTemperature
•• PrecipitationPrecipitation
•• Abnormal WeatherAbnormal Weather



TemperatureTemperature

yearyear

difference
difference

Source:Source:Japan Meteorological AgencyJapan Meteorological Agency



PrecipitationPrecipitation

yearyear

ratio
ratio

Source:Source:Japan Meteorological AgencyJapan Meteorological Agency



Abnormal WeatherAbnormal Weather

O
ccurrence tim

es
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es

JapanJapan

Slight rainSlight rain

yearyear
Source:Source:Japan Meteorological AgencyJapan Meteorological Agency



33--1. 1. Impacts on Water ResourceImpacts on Water Resource
33--11--2. Prospect2. Prospect

•• Increase in evaporationIncrease in evaporation
(Decrease in river flow)(Decrease in river flow)

•• Frequent abnormal weatherFrequent abnormal weather



How about impacts on How about impacts on 
water availability?water availability?



33--2. 2. Impacts on Water AvailabilityImpacts on Water Availability

Impacts on Water ResourceImpacts on Water Resource
••Increase in evaporationIncrease in evaporation
(Decrease in river flow)(Decrease in river flow)
••Increase in abnormal weatherIncrease in abnormal weather

Water supply and demand will be tight !Water supply and demand will be tight !



BackgroundBackground

Water resource Water resource 
development in Japan development in Japan 

depends on dams!depends on dams!
Water storageWater storage⇒⇒1212billion billion ㎥㎥

Water withdrawal in Japan is Water withdrawal in Japan is 
supported by dams!supported by dams!



Decrease in river flow causes Decrease in river flow causes 
decrease in water withdrawaldecrease in water withdrawal



Water WithdrawalWater Withdrawal

Necessary FlowNecessary Flow
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Dam waterDam water

Necessary flowNecessary flow

Water demandWater demandWater withdrawalWater withdrawal
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Water WithdrawalWater Withdrawal

R
iv

er
 fl

ow
R

iv
er

 fl
ow

Time flow Time flow 

River flow Decreasing CaseRiver flow Decreasing Case

Dam waterDam water



Frequent abnormal weather causes Frequent abnormal weather causes 
decrease in water withdrawaldecrease in water withdrawal



Necessary FlowNecessary Flow

Water WithdrawalWater Withdrawal
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Necessary FlowNecessary Flow
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•• Decrease in river flowDecrease in river flow
•• Frequent abnormal weatherFrequent abnormal weather

33--2. 2. Impacts on Water AvailabilityImpacts on Water Availability

⇒⇒Decrease in water supplyDecrease in water supply



FurthermoreFurthermore……....

••Rise in temperatureRise in temperature

⇒⇒Increase in water demandIncrease in water demand

Water supply and demand will be tight !Water supply and demand will be tight !



How to adapt to this problem?How to adapt to this problem?
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4. 4. Options for adaptationOptions for adaptation

For Japan to secure sufficient water For Japan to secure sufficient water 
resourcesresources…………

1. Increase water supply by dams1. Increase water supply by dams
2. Decrease water demand by 2. Decrease water demand by 

improving efficiency improving efficiency 



44--11. . DamsDams

About 2700 dams in JapanAbout 2700 dams in Japan

The main policy of  JapanThe main policy of  Japan’’s water resource developments water resource development

Roles of damsRoles of dams
Stable water supplyStable water supply

Water resource securityWater resource security



Dams
Water Water 
storage storage 

(million m(million m3)3)

yearyear
16001600 1650165016501650 17001700 17501750 18001800 18501850 19001900 19501950 20002000



How effectiveHow effective are dams to secure water are dams to secure water 
resources?resources?



DamsDams’’ effectiveness (Water shortage)effectiveness (Water shortage)

•• Effective method for water shortageEffective method for water shortage
ex.: Around Tokyo area (mex.: Around Tokyo area (m33))

19631963--64            1996                   64            1996                    
City water use       1billion  City water use       1billion  1.6billion 1.6billion 
Water storage (dams)   Water storage (dams)   0.18billion   0.18billion   0.37billion 0.37billion 
Restriction of                                                  Restriction of                                                  

the water supply        the water supply        513days            44days513days            44days



MoreoverMoreover……

•• In the pastIn the past…….dams were considered to bring .dams were considered to bring 
tremendous positive effectstremendous positive effects

ex. Increasing demand for water in industrial and ex. Increasing demand for water in industrial and 
households sectorshouseholds sectors

Creation of employmentCreation of employment



There has been strong resistance to There has been strong resistance to 
constructing more dams to control water constructing more dams to control water 

resources.resources.



3.3.Why cannot we build more dams?Why cannot we build more dams?

1.1. Higher concern for Higher concern for 
the environmentthe environment

(Dams destroy (Dams destroy 
biodiversity)biodiversity)



3.3.Why cannot we build more dams?Why cannot we build more dams?

2.2. AntiAnti--public works projects public works projects 
especially since introduction of Public Works especially since introduction of Public Works 

Assessment System in 1997Assessment System in 1997
(Dams guzzle a tremendously large sum of (Dams guzzle a tremendously large sum of 

taxpayerstaxpayers’’ money)money)



AntiAnti--dam!!dam!!

In view of these arguments,  it is becoming more In view of these arguments,  it is becoming more 
difficult to construct more dams.difficult to construct more dams.



4. 4. Options for AdaptationOptions for Adaptation

1. 1. Increase water supply by damsIncrease water supply by dams
2. Decrease water demand by 2. Decrease water demand by 

improving efficiency improving efficiency 



Decrease water demandDecrease water demand

ReductionReduction
of of 

water withdrawalwater withdrawal



AgricultureAgriculture

IndustryIndustry

HouseholdHousehold

Municipal Municipal 
Industry + HouseholdIndustry + Household

44--2. 2. Reduction potential of water Reduction potential of water 
withdrawalwithdrawal

1975 1980                   1985                  1990                  1995              1999

20%

Source:Source:Ministry of Land, Infrastructure and TransportationMinistry of Land, Infrastructure and Transportation



44--22--1 1 water for householdwater for household

Water for household　contains

• Drinking water
• Kitchen work, washing, bath, cleaning,

flushing toilet, watering etc.
• restaurant, fountain, public toilet,

water for extinguishing fires   etc.



Change in water for householdChange in water for household

Average use / person・day 

water withdrawal

A
verage use / person

・day 

w
ater w

ithdraw
al　

　
　
　
　
　
　
　

One hundred million/㎥・day

1975               1980                                     1990                                1999      

(liter/one person・day)

The Ministry of Land, Infrastructure and Transport Land and the Water Resources Department

Water withdrawal 
per person ・day

0.32㎥ / day・person



Bath Kitchen work

LaundryFlush toilet

Others   

Breakdown of uses Breakdown of uses 

http://www.asahi-net.or.jp 

When the period of water shortage,

those kinds of water use are influenced!



日本の人口の将来予想
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Water for householdWater for household
= (Average use / person= (Average use / person・・year) year) ×× ((population)population)

Transition of population of JapanTransition of population of Japan

How to reduce?How to reduce?



Reduction Potential in Withdrawal Reduction Potential in Withdrawal ～～
water for householdwater for household

•• Water savingWater saving　　

　①　①Prevention of water leakagePrevention of water leakage
　②　②EquipmentEquipment　　
　③　③The way of useThe way of use

•• Water for miscellaneous use Water for miscellaneous use 
　 　



Water saving  Water saving  
①① Prevention of water leakagePrevention of water leakage

In Tokyo area ~ Water leakage rate 

In 1993In 1993

9.9%9.9%

In 2000In 2000

7.1%7.1%

In the futureIn the future

5.0%5.0%

e.g. Repair of water pipese.g. Repair of water pipes

The amount of water for 
400,000 people a year2.8%2.8%



Water saving  Water saving  ②②EquipmentEquipment　

Water saving faucet

Saving type normal

narrower
6ℓ of water save
in 1 minute

Water saving type flushing toilet

12ℓ of water save
at the maximum

Water saving type washing machine

55ℓ of water save



Water saving Water saving ③③ The way of useThe way of use

Turn a Turn a 
tap off tap off 
when when 
you you 

brushbrush
your your 
teeth teeth 

Use a Use a 
bucket bucket 

when you  when you  
washwash

your car your car 



Water for miscellaneous useWater for miscellaneous use

••RecyclingRecycling
••Rain water useRain water use



waterworks 
treatment 

tank tank 
plant 

fountain 
car wash 
sewerage

The system of The system of water for water for 
miscellaneous usemiscellaneous use

Bath

Drinking

Cooking

toilet

www.pref.okayama.jp/kikaku/ tochi/image/mizusigen7.gif 



Government office building   503 Government office building   503 ㎥㎥/day/day
City office building                   34 City office building                   34 ㎥㎥/day/day
Hotel                                         300 Hotel                                         300 ㎥㎥/day/day
Hospital                                      83 Hospital                                      83 ㎥㎥/day/day
Private company office building Private company office building 

156 156 ㎥㎥/day/day

Example of the water saving on this systemExample of the water saving on this system



　　Reduction Potential in Withdrawal ～
water for household

★★ Water savingWater saving
Miscellaneous useMiscellaneous use

★★ Population starts decreasing in 2006Population starts decreasing in 2006

There is ReductionThere is Reduction potentialpotential
in withdrawal for householdin withdrawal for household



44--22--2 2 Water for IndustryWater for Industry



What isWhat is water for industry?water for industry?

Water withdrawal   Water withdrawal   22.122.1

Recycled water       Recycled water       77.977.9

industrial waterworks industrial waterworks 
Groundwater                Groundwater                
River                                River                                
City water                        City water                        
Others                             Others                             

8.5%8.5%
6.1%6.1%
5.6%5.6%
1.6%1.6%
0.3%0.3%



Change in water for industryChange in water for industry

Recycled waterRecycled water

Water withdrawalWater withdrawal

Total am
ount

R
ecycling rate

Recycling rateRecycling rate

1965        1970        1975        1980        1985        1990 1995        1999
Source:Source:Ministry of Land, Infrastructure and TransportationMinistry of Land, Infrastructure and Transportation

One hundred million / ㎥



Contribution of Recycled WaterContribution of Recycled Water
Demand was getting tight Demand was getting tight 

around 1970 !around 1970 !



Increase in use of recycled waterIncrease in use of recycled water

Uses of water for industryUses of water for industry
Increase in unit priceIncrease in unit price
The regulation of drainageThe regulation of drainage



Uses of water for industryUses of water for industry

uses

63.6

21.8

11.4
3 .2

coolant 

cleaning

temperature
control 

others

Most of used water was easy to recycle!Most of used water was easy to recycle!



Water charge and Price indexWater charge and Price index

Water 
charge

Price 
index

In real terms, water charge was doubled!In real terms, water charge was doubled!

11元元(2002)(2002)



The regulation of drainageThe regulation of drainage

introduce purification equipmentintroduce purification equipment

The regulation of dThe regulation of drainagerainage

The cost of purification is determinedThe cost of purification is determined not not 
by quality but by quality but by quantity of waterby quantity of water

To reduce the amount of waste water is cost effective!

There is a room for more efficient use!There is a room for more efficient use!



For further use of recycled waterFor further use of recycled water・・・・・・
Increase in unit priceIncrease in unit price
The regulation of drainagThe regulation of drainagee

Reduction Potential of Water Reduction Potential of Water 
Withdrawal Withdrawal ～～ water for industrywater for industry

HoweverHowever

It seems difficult to reduce water It seems difficult to reduce water 
withdrawal any more.withdrawal any more.



４－４　４－４　Water for AgricultureWater for Agriculture

我叫我叫WacchoWaccho!!



Change in WChange in Water Withdrawal in Japanater Withdrawal in Japan

Water for agriculture

Water for industry

Water for household

1975 1980 1985 1990 1995             1999

One hundred million / ㎥

2/3 2/3 of total amountof total amount



Change in Water for AgricultureChange in Water for Agriculture

1975 1980 1985 1990 　1995           1999

　
　
　

One hundred million / One hundred million / ㎥㎥

Rice field
Dry field
Livestock

95% 95% for rice fieldfor rice field



Source of Water for AgricultureSource of Water for Agriculture

water resource of water for
agricu lture

88.10%

10.30%

1.60%

river

smal l
reservoi r 

other

Affected directly by decrease in river flowAffected directly by decrease in river flow



Mechanism of Water Withdrawal in Mechanism of Water Withdrawal in 
AgricultureAgriculture

•• Withdrawal in agriculture is based on two Withdrawal in agriculture is based on two 
kinds of kinds of water rightswater rights..

①①Old water rights (Traditionally)Old water rights (Traditionally)

②②New water rights (By permission)New water rights (By permission)

Water use with grandfathering water rights Water use with grandfathering water rights 
is unclear.is unclear.



How to reduce?How to reduce?

1.1. Shifting from old water rights to new Shifting from old water rights to new 
water rightswater rights

2.2. Stop inefficient useStop inefficient use

3.3. Extend existing efficient useExtend existing efficient use



1. 1. Shifting water rightsShifting water rights

•• Water use with old water rights is Water use with old water rights is 
unclear.unclear.

Shifting from old water rights to new Shifting from old water rights to new 
water rights.water rights.

The amount of water withdrawal become clear!The amount of water withdrawal become clear!



2.2. Stop inefficient useStop inefficient use

•• Reduction by renewing agricultural irrigation Reduction by renewing agricultural irrigation 
systemssystems

Stop inflow water to unnecessary rice fieldStop inflow water to unnecessary rice field

Prevent water leakagePrevent water leakage

Until now, 315 million Until now, 315 million ㎥㎥/year was reduced/year was reduced



3. 3. Extend existing efficient useExtend existing efficient use

((Ex)   BANSUI, reuse, etcEx)   BANSUI, reuse, etc
•• In 1999, In 1999, 

Agricultural water is diverted to water for Agricultural water is diverted to water for 
household.household.
Diversion estimated as 7Diversion estimated as 703,000 people03,000 people’’s s 
water for household at Twater for household at T--river.river.

Agricultural water can correspond to Agricultural water can correspond to 
water shortage flexiblywater shortage flexibly



•• Extend established efficient useExtend established efficient use
•• Shifting from old water rights to new Shifting from old water rights to new 

water rights.water rights.
•• Stop inefficient useStop inefficient use

Reduction Potential of Water Reduction Potential of Water 
Withdrawal Withdrawal ～～ water for agriculturewater for agriculture

Water for agriculture can be used more Water for agriculture can be used more 
efficiently!efficiently!
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ConclusionConclusion

1.1. Water resource development by damsWater resource development by dams

2. Water withdrawal reduction2. Water withdrawal reduction

Adaptation OptionsAdaptation Options

HouseholdHousehold

IndustryIndustry

AgricultureAgriculture

It is important to grasp It is important to grasp 
reduction potential of water reduction potential of water 

withdrawal.withdrawal.



We need to think about adaptation options We need to think about adaptation options 
as well as mitigation optionsas well as mitigation options
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ANNEX. World Water Crisis and JapanANNEX. World Water Crisis and Japan

•• World Water CrisisWorld Water Crisis

•• Virtual Water WithdrawalVirtual Water Withdrawal



Total Water WithdrawalTotal Water Withdrawal



Water StressWater Stress



What does world water crisis What does world water crisis 
have to do with Japan?have to do with Japan?



Virtual Water WithdrawalVirtual Water Withdrawal

•• Calculation                                           Calculation                                           
farm products                                      farm products                                      
stock farm products                    stock farm products                    
industrial productsindustrial products

•• DefinitionDefinition

VWW = the amount of water withdrawn VWW = the amount of water withdrawn 
for imported goods in exporting countryfor imported goods in exporting country



Water consumption per tonWater consumption per ton
~farm products~~farm products~
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354

2238

50

others：22　　　　　　

Total import：48.6 
billion m3/year

virtual water withdrawal                virtual water withdrawal                 
~farm products~~farm products~



72,300

7,950

11,000

4,900

3,200

100,000

0 20,000 40,000 60,000 80,000 100,000

牛（枝肉）

牛（正肉）

豚（枝肉）

豚（正肉）

鶏（正肉）

小麦

(m3/t)

Water consumption per tonWater consumption per ton
~stock farm products~~stock farm products~

Beef*Beef*

beefbeef

Pork*Pork*

porkpork

chickenchicken

wheatwheat
**including boneincluding bone



4

242

218

10

15

5

5

others：40
Total import：53.9

billion m3/year

virtual water withdrawal                virtual water withdrawal                
~stock farm products~~stock farm products~



0.7
3.30.7

6.2 1.6

0.5

2.60.1

1.8

0.1

0.1
others：3.0　others：5.4　　export import

virtual water withdrawal         virtual water withdrawal         
~industrial products~~industrial products~

Water withdrawal for industry in Japan：

12.0 billion ｍ３/year

Total export：1.6
billion m3/year

Total import：1.0 
billion m3/year



54

596

256

10

15
5

27

others：72　　　　　　　　　　

Total Water Withdrawal in Japan：89.0
billion ｍ３/year

Total import：103.5 
billion m3/year

Virtual Water Withdrawal ~ total import~Virtual Water Withdrawal ~ total import~　



taking virtual water withdrawal into taking virtual water withdrawal into 
accountaccount……

We need to think about world water We need to think about world water 
crisis as well as water resource crisis as well as water resource 

related problems in Japanrelated problems in Japan

Net total virtual water 
withdrawal in the world：

103.5 billion m3/year

Total Water Withdrawal 
in Japan：89.0 billion m3

/year

Japan will be hit by world water crisisJapan will be hit by world water crisis



Water Resources GroupWater Resources Group

再見再見!!


