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At present, problems involving water, such
as water shortages. water pollution and
looding arise in various parts of the world,
With future increases in pupulaﬁnm problems
relating to water are expected to be
aggravated and become mr the largest
enu]rm'lmenml ]:-lﬂ'n Aok ;:




It is also feared that various human activities
in the riverhead areas will increase the
effluence of pollutants, etc, and that increase
of poorly managed forests and shrinking
green areas in urban settings will seriously
increase water runoffl in the event of flooding.
. It is necessary to watch closely the

!. ecreasing water quality in riverhead areas
' ?gﬁ increasing vulnerahility to flooding,

. In arder to secure sustainable development
" for mankind under various resource
.-'"'i" itations in the future, it is necessary to
_g;?a;_:l_l_levﬁ a society based on recyeling. To
- achieve this, it is necessary to promote
‘grience and technology to solve water
problems, and to make wide use of water, as
a naturally renewable resource and with little
envirenmental load when used, in various

slds. while considering energy conservation

It is also expected of Japan, as an
economically and technologically developed
country, to tramsfer to other countries the
geientific  knowledge and  technological
foundation necessary for water management
enabling the effective use of water and the
reduction of flood damage, Developing
countries will be especially important
recipients.

In the light of these factors, the Subdivision
on Resources has organized a water
resources committee of experts and
conducted examinations to clarify the
problems confronting water resources
domestically and overseas for the purpose of
enhancing the public's awareness of water,
and to explore future measures and the
various possibilities of water use from
scientific and technological viewpoints. Based
on these examinations, the Subdivision now
presents its proposals on the future direction
of development of water science and
technelogy, "Toward Further Awareness and
New Development of the Wonders of Water
Growing Life on the Earth."



- 1 Measures to promote science and technology
[ related to water and to raise the awareness of
water among the general public

Toward the solution of world-
wide water resource problems

(1) Promotion of research and development to solve

the worldwide water resource problems

In order to salée waler problems, sweh =5 water
shortages, waler pallution and flooding, now cccurming
in wariows parts ol the world, d s necessary to
praomede (ha development of waler science and
technology and their proper ulilizafion in society,
spacifically:

T Technologies for waler productivity improvement,
water conservalion and waler recycling, inchuding
walar-consarving agriculiure, and for freshening
saa waler elficienthy;

FTechnologées for minimizing the raks of hazardous
chamical substances o humean health and the
acoiogacal systerm and for assessing and controlling
tham;

ITechnologies for securing a stable supply of sale
and claan wabier,

ECountermeasune technologies for forecasting water
grculation relating o the human Eving foundation
and nalural sosogy and lor assessing its social and
aconomic elects by wsing the resulls of the
foricast;

mTachnglogies lor reducing water flood damapgs,
such as proparaten of flood cantred faciliies and
ohsarvation/manitoring  according  to local
conditions;

ETechnologies for integrated water resource
management, swch as technologles for darifying
and assassing walar clrculation systems on the
basis of each river basin, and mansgament
technologies (o grase fooding, waler use and water
anviranmeni synihebcally,

(2} Owverall promotion of observation, long-term

momndtoring, and resaanch studees on walar

Long-lerm observalion and manitoring are essential 1o
grasp the actual conditions of the phenomsena relating
1o watear,

In particular, i1 is necessary o conbinue overall
regional observatons, including observabions of the
earth using aniticial satedlites, etc., and the
povarnmaent shoukd buid the national system for that
pUrpose:,

The systemalic and integrated preparatan of scientific
data on wabter and relaied maltens is also required.
Furthzr, it i netissary 10 urgently prepare an
observation'manilering syslem in cooperation with
relevani organizalions uging existing observation
facilitias,

It iz also necessary lo promote mone powerully guch
research and development as three funclions of
nhsarvation'manitaring, ehucidabion of phenomena,
and model  development’simulalion  that  are
condinually integratad

L3 ) Pramation of Intermational cooperation

It is important o confinue promofing bilateral and
multilateral cooparation on Schanca and fechndbodgy
and "international research programs in which our
country has been engaged, and makng Intemnational
contributions in the scientific and technological lelds.

Owr country has experience in addrassing water
qualty problems that occurred in the process of rapid
ecanomis growith and in preserving the envirgnment,
as woll as technologies Tor developing and recycling
water resources. |t is, theretore, necessary for our
country b0 fransfer courlermeasure technology and
policy know-how on waler in ways thal cormespand 1o
the local siuafions, and fo promole cooperation
toward the building of sustainable economic ald social

systems.

{4 ) Btudhes on reasonable charge of water supply cost

The concapl of collecting full costs necaessary lod
watar supply lrom the wsass in ordier 10 promobe
effective use of water is one of the lechniques bo
promoda the effective and suslhinabie development
and use of walar resources. In considening colbicton
of the entire cost, howeavar, it i5 also necessary 10 fake
into account various bamidits resulling from e wse ol
watar, such as anvironmanal presersalion throuwgh
maimdaining a sound ecological systam,

Ae for the collection of the full cost, the natural
conditions, socipecongamic situabions, and historical
and cuftural backgrounds of individusal coundries and
districis, a5 wall as vanous banafits fesulting rad tha
use of water. should be faken info consideration.
Bassd on such considsration, the recpients of such
benafis should shara the cost according t& the exdent
of banefils they receive, Various melhods, such as
management of facilities by benaficianes hamsshas
and swvbeidies by public finance, should be
considared.

Further, from the wviewpoint of raising water
conservalion awareness, thers should ba furihes
examination of how best fo sat the price of waler,
including consideration of wvarious benefite and
disadvantages resuling from water uss,

Making use of water proper-
ties

For our country, with mited land and scarce natwral
resources, it is extremely important to promote
rasearch and development [(RED) for exploring
various uses of water thal is relatively abundani,
cheap and has litle environmantal load resulting from
itz use. Specifically, i &= necassary o give prodty to
promating the following:

(1 Technologies fo help realize a recycing sociaty,
gimed at recycling water resourcas while making
effective use of thoae resources and restraining the
production of waste, by way of water reuss, water



treatmant with little burden on the environment,
atc.;

‘#Technologies to realize effective waste freatment
and new synthetic reaction, by utllizing the
charactaristic properties of water &t high
tamperatures and high pressures;

(Aintroduction of production systems 1o minimize the
input of resources, effluence of wasta, efc.. by
making use of the charactenstic property of water
for dissolving many substancas;

[{'Studias on regional formations and land uss based on
kong-cultivated cultural aspect of waler as scanery.

In thesa activiies. an overall assessment of
technologies is nacessary, with ithe emphasis on
raduction of environmanial loed. |t is also impartant to
promote tha development of life oycle assessment
techniques, preparation of & datebase, and providing
information to consumers, ate.
Further, im additton 1o the evaluation and R&D of
traditional weter guality preservation, clean waler
managemant and watsr resources management
technologies, other reguirements imclude the
ewaluation and R&D of energy- and resourcs-saving
technologies, systems and institutions.

To raise awareness of water
among the general public

{1]Let's get close to water - Promotion of neturs

egparence acilvities at the water front

Activiies expsnencing nature at the waterfront will
provids waluable opportunities to inspire feelings of
awe toward natwre end Iide, end o cultvate an
undarsianding of the importance of living in harmony
with nature.

So it is important 1o foster children's attdude toward,
and promote parents’ wnderstanding of, getling closs
to nature at the watarfront.

It ie also necessary to maks it easy for childran to josn
in nature exparience activities and to frain instructors.
In organizing nature esperience activities at the
waterfront, i is also necessary 1o make children
properly awere of the danger of water and securs
enough space for children 10 get close 1o water safaly.
There are already public works under way that
conaidar the water ervironment, and It is important to
conlinue promoting such works with the increasing
gccial demand for such space in mind,

(2] Let's understand the importance of waler-

Environmental education/lsaming on water

In order to build a sustainable society, it is imporant
to urge people to teke actions that consider the water
environment by calling thelr atterion to, despening
their common wnderstanding of, Improving their
awaren=ss of, raising their will 10 participate in, and
fostering their ability to sohie problems connected with
the water enwirenment throwgh emdronmeantal
education and leaming on water.

It is also mecessary to prepare an information
infrastructure to deal with the watsr anvironmant in
order o promate positive &nd voluntary emvironmental
learning and practical sctions.

Further, it iz required that environmenal education
and leaming should be promoted in such a way that
the cooperetion of all entdies, incleding administrative
organs, civic organizations swuch as NGOs, and
business enterprises, s deepanad, faking root in local
communities and spreading oul from local
communities.

In such a framework, it is important that local
communities, civic organizations, educators,
sdministrative crgans, and kcal governmanis tackis
the task in ona unitad body.

(3] Lat's have a deap knowledge of wator-Sproading a

scientific knowledge of water on water

It I= important to prepare the environmani whara tha
genaral public cen understand scisnce  and
technology and judge scientifically, rationally, and
independantly the warious problemsrelated to watar

Therefore, it is important to foster people's maras! in
or attlention io science and technology, expand the
ocpporunity 1o communicate science and technology
of water 1o the general public in plain language,
arrange water science and technology plainly, and
buid a systemn of storing scientific and technological
information so that the antire sockety can use it widely,

(4} Let's make use of information on water- Spreading

HFIGW|E'|:|[|E| of water throwgh informafion
telecommunications tachnology

In order for the general pubfic fo have an accurabe
knowisdge and awaranass of water problems and the
rode of science and technology in solving theam, i/ s
impartant to provide them with information on various
ocbeervation data and ressarch results in plain
lznguage. It will help deepen their awarenass of waber
and foster civic agreement on the necassity of
countermeasures, contributing 1o the choice of peogss
policles and measures.

At present, measures are baeing taken in our couniry
o provide the general public wilh information on
water, too, Be part of the reforms in indwstrial and
social structures through infarmation
telecommunications technology.

In the future, il &5 desirable to continue such elfans
activaly, arrangs tha knowladgs, technology and data
on water, bath domastic and forsign, plainly m such 4
wiay that anyone can undarstand according o his of
hier level of ability or interest, build storage systems
(digital archives) of technology imformation which can
be usad widely by the whole society, and craabe an
infrastruciure to respond to changes in varnous
sifuations, incuding technological advancas,

#Note: UMESCO Intermational Hydrological Program
el



Problems common to water science & technology

1) Cooperation among the parties concemed-

Cooperation  with  administrative  authonties,
Incustries, etc

Aesearch and development (R&D] on wales @&re
expected 1o bring about results thal can be reflecied
in palicles and pul 1o practical use. Al present, we do
nal always hawe enough systerms to tackle new
problems caused by a compled langle of varous
causes and faclors. or arsing globally Spanming
national boundarias.

in the future, it is essential to intensily cooperation
betwean researchess and bechnical experls on ong
hand and policy makess and busingss operators on
the other. Policy makers and busingss operalors
should clarify whal sciantilic knowbedos & regquined 1o
policy making and practical wsa, whilé researchers
and technical exparts should actively provide in an
understandable form the scentific Knowledge
nacessary for policy decisions and prachical use,

For that purpose, it is nacessary 1o establish, and
make effectiva use of, windows for the exchange ol
information batween researcharsfechnical experts
and policy makersbusinass oparalors,

(2} Scionoe  suilable fo solve waler problems-

Interdisciplnary approsch

In order to solve water problems, we must find the
propar directions for problem solving as soon as
possible  and promote R&D  of  necessary
countermaasure technologias,

In taking specific measunas, il is mmpartani 1o dscuss
multiple choicas, facilitating batter decsion-raking.
Further, watsr uss is closely related 10 g use, amd
there is a public nature to wabser in rivers and lakes,
‘Water use also has a lkong history insalving social
systems, traditions and culbwres. Thus, social sclentific
approaches and policies with these painls in ming, as
wall as natwral scientific o economis rationality, ang
required in solving water problems,

For that purpose, d is desirable for researchers and
technical experts i varous water-related fields (o
cooperate and creata a new t¥pe of science and
technology into which natural, culfural and Social
sciences are blanded.

1 3] To mesl reglonsl speciflic neads on water problams

- Practicality

Srience and technalogy o waler will Iruly display thes
resulis and sarve the sockely whan (hey &he foobed in
8 specific region, swch as a river basin, and are
actually applied in thal regicn, Therelons, univarsias
and administrafive organs shoukd take the lead in
implementing maasuras accarding 1o 1he acheal state
of affairs in tha région in cooporation with kecal
governmants, local businessas, research imsilulions,
the general pulis, ate

In particular, it is important o make A&D conducive 1o
decision- and policy-making atter graspeng e nzeds
of sciance and technology in the spacific fegion and

while considering variows conditions in the ragion,
such as natural conditions, socioeconomic situalions,
historical and cultural backgrounds, sic.

i1 Is also imporent to bwilkd a mechanism anabling
wige gharing of infosmation on measwres o sohle
regional problema snd various sxperisnces including
fadnes,

{4 Hurfuring human resources necessary to sclve

water problems-a broad outlook and fexebilsty

In order 1o cope with broad and complex probdems
such as water problems, inerdisciplinary coordinaton
among netural, cofural, and social sciances as wal
as intermational cooperation is reguired. |t is, Hhs,
fecessary to nurtare human rescurces capable of
responding  flexibly o such coosdination  and
coopergtion from a long-term viewpaint.

Further, an integrated approsch of multidisciplinary
studies is required, and i1 5 necessary o fosber
project managers with a broad outlook who can
manage the progress of an entire ressarch project
and properly compile the results.

It iz Bleo necessary fo nurtere human resources,
especially enginesrs and technicians in developing
countries, to realize  international  technical
cooperation and technobogy transfer to devaloping
countres,



Water is very close to us Japanese 35 we cid see in
many expressions in Japanese, such as "Water {city
life, for example} does not agree with me” or "He
spends money bke water’. But water has a unigue
property, as compared with sther substances in the
natural world, and becanse of its property. it plays
an important rele in our living envireamenl,

For example, although many substances in the
natural world cxpand to be less dense with a rise of
temperature, water reaches its highest density at a
temperature of 4C after ice melts to water, and
becomes less dense with a rise of temperature
thereaflter, Therefore, even il ice of 00 covers the
surface of a lake, more dense water of 4T (water is
most dense at 4C) will fall to the bottom of the lake.
So the water at the bottom will remain a1 4C and
fish will not be frozen to death in the lake,

Further, the specific heat capacity of water is higher
than that of other substances; water is “hard o
warm and hard o cool”. So differences in
temperature between day and night or between
seasons are smaller at the beach or at the waterside
than in inkand areas,

Water ¢ame into existence in the process of the
carth being formed as part of the solar system. Life
born in such water maintaing s life in a4 close
relationship with water, and cannot live without
weater. It s wery importanl o Bving creatures,
therefore, that water is preserved in good guality.

Water was one of the important themes at the
Jobannesburg Sumoit held in September 2002 Tn its
Implementation Plan, the Summit adopted a target
aof halving the proportion of people whe have no
access 1o sale drinking water by 2015

The total gquantity of water on the earth is estimated
at L4 hillken ke, OF the tetal, 975 % & accounted for
by =alt water, and only about B01% is around us as
Bl fresh water in lakes, marshes rivers ete,
Using such water, man lives his life. and the Lfe of
living ereatures are mainfained.

On the earth, A0 trilion tons 3 year of seawater is
distlled. with the sun g5 a heat source, into fresh
water, which & transporied to the land, From the
land, 75 trillion tons a year of water evaporates into
clouds, then falls again a5 rain or snow, In the
process, polluted warer on the land is cleaned onee it

ies and Role of Water

e reew——r—

of Metural Sclences. Inemational Christlan University

is evaporated. Water has the function of cleaning the
air because it dissodves dirt in the air when it falls as
Ciin Or Snow,

Recent years hive seen reporis that the global
climate has been suffering a big change. Such a
change i closely related to the movement of water,
and in considering countermeasures, il s necessary
to elucidate water circulation on the earth, It is also
impirtant o promote the science and technology of
water, such as the technology to increase the
quantity of agricultural and industrial products that
can be yielded by the use of water and water
conservation technology,

If the present tends of population increase and
urbanization continue, estimates project that about
two-thirds of the world's population will be
experiencing water shortages by 2025 In order to
properly cope with the world water problems, such
as wiler shortage, water pollution and flooding, it is
necessary to promote scientific and technological
research for providing technical assistance on water
and for solving water problems

Ag for water fesources in Japan, our country is
greagraphically blessed. In our couniry, with its small
land area and scarce resources, it is desirable w
promole seence and technolopy o make good use of
water, The precipitation per capita in Japan & only
ahout onc-quarter of the world average. According
to the results of the "Survey of public opinion on

seasonal temperature-change of lake water
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Chapter 1 the Properties and Role of Water

water by the Cabinet Office, 345 % of the
respondents cited "s safe life without fear of
flooding” a5 “a rich life in relation to water’, and
nearly the same percentage cited "a life nearby the
waterside giving comfori and peace of mind”, As
suggested by the Dragon God legends in miny parts
of Japan, water bevond human control in eapid and
often-flooding rivers was an object of awe to the
Japaness from olden fimas. The view that water is a
terrible and hard to control thing seems to remain
even in modern times even though the society is
modernized and flood control is advanced. In fact,
there are many calls for improving flood control
facilities.

According to a public opinion survey, people's
interest in world water problems is high enough, bat
the proportion of people who "use water abundanty”
it also high at about 3% of the population, and
pecple's awareness of the crisis of water problems is
not high,

In order to cope with the impepding water crisis
worldwide, it is important to raise people's
awareness of water by providing them with the
opportunity to get close to water and pgain a
scieniific knowledge of waler. Taking these poinis
inte consideration, we should aim at building a
recyeling  sociely by promoting  science  and
technadogy and technical cooperation to solve water
problems

water circulation on the earth

e of waler

3

afnmoapfang
0013 x10% ken®

i maving by wind Zod 4

4I:I-:-:1I:IE' k3 fyaar

=

75 n{:n‘-" km? Aymar
380 :1[13 km? fyear

430x10°% hm;".-‘ynar *

[




chapter &

Water Supply and Demand

1 Prediction of water circulation Taikan Oki Associate Professor,

Generally speaking. three important characteristics
of water respurces are as follows

(I} Renewable. and sustainable resources;

(2} Low cost per weight or per volume, as compared

_ with other material resources;

(3} Worthless unless water of necessary quality is
available when and where necessary,

The charpcteristic of “low cost’ leads o “relatively
high cost to store or transport,” and as a result, the
value of waler as a resource will decrease unless it
is available whenever and wherever it is needed.
"Water shortage’ means that “inexpensive fresh
wiater s not easy to access’, not that "water as &
material is bicking”

The annual use of water resources per capita in
Japan totals about T00m3, comprised of about 130ms?
for municipal water use, about 110m? for industrial
water use, and about 460m? for agricultural water
use, It B8 generally said that developed countries
need abowt 1000m* of fresh water resources per
capita per year. but Japan's national use of water
resources is relatively low because the country
imports a large quantily of agricultural and Evestock
products. Importing agricultural and  livestock
products saves domestic water use, therefore it is
like importing water. In this sense, agricultural and
livestock products are sometimes called “virtual
water” from the viewpoint of water resources In
this paper, we use the term “indirect water.” since
the water resources is not used in the importing

Virtual Water Import to Japan

Research Instituta for Humanity and Mature

country but virtually required if the same amount af
agricultural and livestock products are produced in
the country,

Japanese import of "indirect water® totals about
1§44 billion m?® annually, or about B00m? per capita
per vear. Thus the Japanese total consumpiion of
water respurces amounts to *1,30m* per capita per
vear, including the 700m? of domestic water
resources. From this point of view, our countey
consumes a little more than the standard for
industrialized countries.

As shown above, the Japanese depend on loreign
countries for nearly half of the water resources
supporting their living standard. Even if it is hased
on  sound economic  dctivities and  puts  no
environmental load on developing countries, ete, it is
gtll necessary to keep in mind the state of world
supply and demand of water resources in that the
aquantity of available water resources is subject to a
drastic change aver time,

The potential quantity of global water resources is
estimated as approximately 40000km?® per year.
According to an estimate by Shiklomanow (1957} for
1995, 2500km? is withdrawn for agriculture, 750km?
goes for industrial use, 350Em?! is for municipal water
use, and 200km? evaporates from reservoirs, and
JA00km?® is uwsed by human beings in total Thus,
mankind was possibly using approximately 10% of
the potential water resources at the end of the 2kh
century.
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Chapter 2 Trend of Water Supply and Demand

The ratio of water use to water availabibity is called
“water stress ratine If the ratio is over 0% the
situation is considered to be a “high water stress
condition,”

Caleulating the water stress ratio in 2050, taking into
aeeount population increases climate changes, and
increased water consumption resulting [rom
ceonomic development. the ratio s especially high in
the Midwest of the USA  the Near and Middle Enst,
the Indian-Pakistani border or the Indus River basin,
the Morth China plains, ete. This distribution is
similar to that in 1995, and those regions with a high
ratin ab present are cxpected to remain high in the
future, as well,

Looking at the projected numbers for world
population in 2060, we have estimated the numbers
ecxpected to live in regions lling within various
ranges of water stress ratio values, in cases whene
(1) only population increase is taken into account, ()
climate change as well as population increase is
taken into account, and (3 water intake per capita
as well as population increase and climate change is
taken into account, The estimated number of people
expaosed to g high water stress rato of 40% or over
is expected to increase 0% by 2050, rising from
about 14 billion teday, in the case of (L} taking
popiilation Inereaze alone lnto account. But the
number i= expected to increase only 74% in the case
of (@ aking population increase and climate change
into account. In the case of (1) taking water intake
pier capita as well &g population increase and climate

Rws Change [Ratio]

change into account. the number is expected to
increaze Ti%. These figures suggest that the
population explosion is the most serious problem in
light of the tightening water supply-demand
condithns i the Ritire

Comparing the estimated values of water stress rati
in 2050 with those in 1995, the values are expected
to show @ barge increage in the region extending
from Africa to the Middle and Near East This
means thiat demand for water will incresse rapidly
in the region where water resources are already
insulficient today. If this situation @ left alone, the
balance of water supply and demand could be kst in
developing couniries in the region. In order to avoid
this, it will be necessary to begin coping with
poverly problems, stimulate economic growth,
improve secial infrastructure, and build effective and
integrated waler resource management Systems in
such countries right away.

The term ‘sustminable development” gives the
impression  that it s important o sustain
development or growth. 1 think, however, that its
original purport was probably “sustainability
development,” that is, to develop sustainability in our
SOChLY.

In order to n glabal,

promote integrated

manmigement of ssiter resources, it will be necessary
for Japan to give more attention to global water
circulation and wsater use, and take appropriale
actions if the need arses




Chapter 2 Trend of Water Supply and Demand

2 Water Supply and Demand Riota Makamura Professor, Golage of Biorasowcs
Sciances, Nikan University

The atmesphere surrounding the earth 15 heated in
the equaterial region, where it ascends, and conled in
the Polar Regions, where it descends. It is
understogd that this cieculntion B split into three
parts under the influence of the rotation of the earth,
and the resultant ecirculation systems move a little
northward then southward in a one-vear cycle. As a
result, the rainy season comes i sAne countries
while in sther countries the dry season sets in. this
mechanism of atmospherie cireulstion eoptribuies o
a regionally unequal distribution of precipitation. In
additben, mountain ranges and ocean currents
influenee the uneven distribution as well. The annual
average precipitation in Japan is about 1.700-1.800
mim, shout two times the world average. But
precipitation per capita s not so much in Japan
because of the brge population. As for the temporal
unevenness in water distribution, the existence of
rainy and dry seasons @ important, In a country like
Japan, where rainfall comes at any time of year, the
distinction between rainy and dry seasons is not so
conspicudgus, Even compared with dey regions of the
world, the peak of maximum rainfall is not low.

According to the "PODIUM model, ane of the
maodels on the supply and demand of water in the
future, the world total water intake is predicted o
incrense from the present 2800km? o 4.300-5200/km?
in 2025 [an increase of 13-37%)L and about a hall of
the world population will live in regons where there
s strong water siress,

O the demand side, the world ood demand is
projected to double by the middle of the Zlst
century. as a result of the population increase and
the change of taste for protein doe to an increase in
biving standard. Most effective and indispensable for
increasing foid production is agricultural water.
Mgricubtural water, accounting for about 7% of the
wiorld water demand at present, must increass 17%
from the present level to keep pece with increasing
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food production. ©On  the supply side, dam
construction is effective for meeting the demaned for
waber, Judging from the present state of dam
constructbon, however, there will be only limiled
increnses in water supply in the future.

At present, the efficieney of agriculturn] water usage
i5 =il to be low., As 3 countermeasure. b ois
proposed 0o munEge water through femers own
voluntary participation. especially  participation in
canstruction of facilitics, such as water channels. o
increase their awareness of witer,

Further, some have pointed out that  when
governments supply free water in some developing
countries, this has caused wasteful wse of water.
They propose placing water as an  economic
commadity and achieve an optimum distribution of
witter, hased on the market principle. This
sugpestion, however, raises some controversial
points. One is that it will lead to taking water away
feom the peorest, The idex is now being discussed at
vaross places

Some people say that countries with little water
have only to grow and export high value added
products using little water, and with the money
received, import grain from countries with much
water. They say this is nothing but importing virtual
water. This idea leads to the assertion that irade
harriers should be abolished, and is related to
discussions at the WTO, In this regard. Japan
maintains that agriculiural water is very helpful not
only to preserve the environment bul also (o foster
agricultural society.

[n particular, paddy fields foster the ecosystem for
organisms. It is noted that agricultural water is
wseful in many ways in various aspects of rural life,

As for assistance to developing countries, it is
important that “life-size technology” should  be
rendered. Development of technology reguired
locally in developing countries needs conceptions
that differ from those for developed countries, and it
i5 also necessiary o develop technology specific to
developing countries

Adjusting the supply and demand of water
resgurces in the future depends to a large extent on
policies. Thus, policy propoesals are Bmportant, and
for that purpose, even closer cooperation is needed
between people from Hberal arts courses and from
geience and engineering courses. The prediction of
witer supply. including prediction of rainfall, is the
task of people from the science and engineering
fiedds. while the prediction of fosd accounting for a
large part of water demand is the task of people
from the economic feld. Tt s important (o promote
cobperation between them to realize the true fusion
of lberal arts and science/engineering Oelds.



1 Preservation of Water Noria Ogura Professor, Graduate School of Agriculturs,

Once clear rivers, such as the Tama River, were
polluted and became like bad-smelling drains during
ecoqomic development in the late 1960s to 1905 In
Tokyo Bay, into which these rivers flow, a large
cuantity of arganic matter and nutrient salts Oowed
in, cousing red tde and blue tide outbreaks mostly
in ssmmer,

Sipce then, water quality in rfivers and inner bays
has been gradvaly improved with the construction
of sewer systems in the basin, and has become
generally good in the last 10 years.

However, trace amounts of chemical sobstances
formerly not serwously considered, such as endocrine-
disrupting chemicals (so-called hormone disruptors)
hive heen detected in varioes rivers, presenting
new problems. It is urgently needed to elucidate
thelr actual stale and effect on organisms and to
deal with them properly.

There are many sources of pollution in variows areas
of the bagin, In order o preserve and restore the
quality of water in Tokyvo Bay, therefore, it is
important o take a comprehensive view of the
whole basin from the riverhead to the rivermouth
and coastal area (from forest o scah and redoce
pedlutants at their respective sources.

Tekyn Linsversily of Agriculture and Technology

Forests have the capacity to restrain Oooding and o
level the quantity of river water, and tw keop water
in good quality. Paddy fields have the capacity o
store rainwater temporarily. and they play an
important role in fostering underground water,
Paddy flelds alse play a rede in cleaning water by
removing excess nitrate jons. Further, paddy felds
help to ease the urban climate, and so it is preferable
to preserve the remaining paddy fGelds as much as
posgible to make uwse of them in preserving the
urban environment.

It is also important to redoce the pollutant Iosd at
point or surface sources. For that purpose, it is
cifective to take measures to reduce pollutanis of
atmospheric origin in rain water, o reduce excess
use of fertilizers in farmland, to reduce the pollutant
load in factories and businesses. and to treat
miscellaneous wastewater from househodds

In side ditches and water channels, it s efective 1o
use chareoal, for example, for cleaning water. It is
also reported that when rivers are improved to
enable organisms o live, this assures good scenery,
and they are cffective in cleaning water,

The fundamental measure to salve red tde problems
and water masses with poor oxygen content in

Change of Methylene Blue Active Substances Concentration
at Chofu Weir in the Tama River
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