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5口l introdu宜 :on

恥 is chapter assesses the driving forces be,

☆ hind IECs related to intematlonal rivers,

and lllustrates some of their main compo″

nentt through briefcase studieso A more in,

deph case smdy examines how IECs have

been lmanaged in relation to the Zambezi

River System in SOuthelm Africa。

Demand for wateh and the servlces it

can provide,is increasing woridwide,par‐

tにularly in ard and sem↓ard lands.Under

pressure nЮm rising demand,national water

にsources willbecOme increttingttexplotttd.

Some lnay even face depletiono Population

gowdl,agricultuml expansion,and dle tterP

rising expectations for improved standard of

living worldwide,have ali contributed tO

血 realセation that water is not an unlim″

ited resource,   '

Competition for bOth qualitt and quan,

tity of shared water at a local level often

leads to international water connictso Many

IECs have been triggered because ofthe nu″

merous shared water resources worldwide.

TOday, there are approximately 200 1arge

r市er s y s t e m s  w h i c h  a r e  e a c h  s h a r e d  b y  t t O

or more nationso The need fOr basin″wide

managementis becOming more acute as tle

5 . 1

5 . 2

5 . 3

number Of IECs increases,1

A river bash(also knOwrl as a catch, 5。4

ment area,or a drahage basin)is an area

which receives rain andwhichsupplies water 5.5

to a streamo River basins,drainage basins

and catchment areas have both Overland

aowandgrourdMttR Anintemationalr市 er

system is a main river and all its tributaries, 5.6

which nln through,Or septtat囁two or more
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age the resource properly and avoid IECs.5.8

やビhile the pOtential ibr using river water

in deve10pment plans is enoェilious, it can,  s.9

not sati的拭l pOSSible uses。陥 at happens

upstream will lrlevitabtt have consequences S.10
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for dowrlstrearn uses.If countries continue

to consider only natiOnal priorities while

deve10ping and using intemational river

systeHIs, cOnatCts will undoubtedly arise.

SOme are shown h Table l.

5.2  The water resource system

Most international river systelns, while

large in telllls of thetr physical proportions,

a r e  i n  f a c t  s e n s i t i v e  n a m r a l  r e s o u r c e s ,陥

watershed from which a river Originates

deterrnines the quality arld quantity of its

wate二Rivers can be seen not only as nat″

ural drains through which surplus water

reaches the sea,but alsO as a means of re″

dおtrおuting water ttom arett with high pre″

cipitatlon to other9 possibly drieL regions.

Water as a natural resOurce is not only used

fOr drinking,but also fOr hOusehold,indusメ

trial,agriculttral and trallsportation purpos,

es.Forests,vegetation,ish and wildlife alsO

depend On wate■ HOwevett the volurrle Of

fresh water which is readily accessible fOr

users is only a tiny ttactiOn Of the tOtal

INTERNATIONAL ENVIRONMENTAL CONFLICT RESOLUTION

amount which is transported giObally by

the hydrObgical cycに,恥 おacce弱品にwa″

ter is mainly fOund in rivers,resewoitt arld

lakes,or a short distance be10w dle ground.

It typically has a brief residence time,and

because Of the spatial arld temporal vagaries

Of the hydr010gにal cyclらits dおtHbutbn

varies greatly ttOm One part of the wOrld tO

another. These variations cause serious

problems for the assessment of water re,

sources bodh globally and natiOnall私 and

even for a single river basin.Yet without

such assessments there is no rational basis

fOr planning how water resources should

best be utilized and managed in Order to

reach prescribed gOals,2 Any particular use

Of water has cOnsequences for other uses.

Water extraction,water discharge and low″

regulatiOn can all have basin″wide conse,

quences,seriously aFFecting he nature and

extent of ben胡6 realizable thrOughOut the

basin。

Table l.に Cs over River Systerns

River System         Countttes invoived wRh incompatible 9oals

Euphrates,T19ris lraq′ Syria, Turkey

雛鋲撤'fiぷ拡!'|メⅢ競離:韓!峰ⅢⅢキⅢl蕊 ..||■■

慾騒溢統を立を施4務五ふ輸鍋範品ゑ主ri主■■1:ititi=
Rio Grande, Colorado     Mexico′ United States

France′Gerrnanyr Netherlands,Switzerland

Main suttect Of COn‖ict

||||■|

Rhine

5zarno5 Hungaryr Romania
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5.3  Conflicting demands

Every international river system is unique,

and the demands,priOrities and suitabllity

Of a river system to diIFerent types of use

will vatt from place to place and ttm time

to tiIIle。「Fhe location of a river systeHl,

toge廿峰r with such Factors as clilnate,pop″

ulatiOn, agriculture and degree Of indus,

trialization,dete11lline which types Of use

are given prioritt and tthich create prob″

lems arld conaicts,

Unless such cOnnicts are resolved and

agreettLentS reached On a co″operative basis,

u s e r s  d e c i d e  i n d i v i d u a l l y  h o t t  a n d  t O  t t h a t

extent, they may utilize shared resources.

The users'Objectives are usually centred on

clairrls and goals atrned at maximizing their

owrl needs and values.

In Order to analyse IECs related to inteP

national r市er systems,reference must irst

be made to the participants involved in

direrent levels of cOnnicts.First,on a local

level, competing groups IItlay be natlonal

governments versus non″ governmental

c i a i m a n t s ( e . g " i n d i v i d u a l s  s u c h  a s  f aェェile r s

and pastoralists,Or pr市ate groups,organiza″

tions and associations)。 Water resource

conaicts may also arise between such sec,

tors as agriculmre and indus叩(eog"hydrO,

elecric power generation)。

Second,IECs may arise at,or escalate

to, a regional level where twO or inore

countries perceive dlat dley possess mum″

ally incOmpatible goals in utilizing the

shared river system.LOcal cOnnicts,escalat,

ing from claims made by private individutts

or groups,usually ttm the underlying ele,

ment in claims advarlced by national gov″

ernments and presented at reglonal or in″

telnational arenas.

恥 ird, reference can be made tO the

independent sector level, a crOss,level in″

v01ving IECs between transnational corpo″

ratiorls and loca1 0r regiOnal user grOups like

fallllers or environmentよl NGOs,where

the cOntentious issues are tttx〕cOnsumptive

use and/or industrial p01lutiOn Of the river

systemt(See Chapter Four).The gioballev″

el is not relevant in this context, except

where debt repayment issues or giobal cli′

matiC changes are linked tO intemational

river systems.

54  Driving lbRes tthind iE色

The arlalysis Of driving forces behind IECs

Often has tO be based On condicts arising at

a10cal level.COnllct issues and dletr mO″

tivation are stlll the same at an internation″

al level, but marlr々rlade natiOnal borders,

and additiOnal ditlculties,such as national

SOVereigntt claiming power over its`owrl'

river resources complicate the connict man,

agement process at this level.羽he three,

part model described in Figure l lllusllates

the basic types of cOnnict that may arise:

A― incompatible gOals related tO access to,

control over9 arld unsustainable use Of interP

national river systems(for example,

thrOugh water d市ersion,dams and rescP

voirs);

B― externahties created by utilizing the

intemational river systems(for example,

salination as a result of irrigation;changed

water now as a result of regulation;pollu,

tiOn ttm industtt uSing water h the prO″

duction prOcess; sewage ttOm cities and

communities);and

C― IECs arising as a result of extemallties

偽 m Od■er activities arecting dle river sys″

tems(for example,eutrophication,pollu″

t10n tOIIl industrles which do nOt use the

water resource in the prOductiOn process,

s01l erOsiOn and slltatiOn Of water courses

f0110wing defOrestation or overgazing).

■



INTERNATIONAL ENVIRONMENTAL CONFLICT RESOLUTION

FiguR3 6.The ABC model and

international river

systems

5.5  tAJ Accs ttt contmi cverr and

unst叫試ninable use of interna付onal

面versFems

Access to water resources is detellllined by

the locatiOn of a country in relation tO a

river systemo Climate has considerable in″

nuence on a countryも access tO water re″

sources.The aFlount of innow ttorll up″

streaHl countries depends on the nature of

watePcottuming act市 ities in these cOun″

triesi and dOwrlstream countries depend on

thetr upstrearn neighbOurs for their Own

watePcorlsuHllng actlvltles.

Contro1 0f water in international river

systems is mainly detellllined by the loca,

tion of dle ripariarl states in relatiOn to能

watershed,as well as dle divisiOn of power

between dle cOuntries―be it ecOnOHlical,

p01itical or military.3

Domestic and municipal uses of river

waterrank highest on he pdod呼1おt,Since

no communitt can sLlrV市e without an ad″

equate drinking water supply.Cities,with

their expanding populations,偽ce higher

demands for water for drinking and sanita″

tion purposett arld in cases where there may

not be erlough waにr tO satお守all dem蕊 ,

a question of prioritt arises,

In arid and seIIli″arid countties,diver

sion of water fOr agriculttral irrigation is a

high priOrity9 while in cOuntties which are

well″supplied with wateL generation of hy,

drOelectric power and indtlstrial use rllay be

glven greater priorlty.

Water use may be consumptive or non″

consumptiveo Non″consumptive use, such

as navigation of intemational river systems,

has led tO intemational connicts in the

pasto Today9 howeveh because ofwell,estab″

liShed RユleS and existmg intemational ad,

Hlinistrative regilnes, navigational use Of

intemational river systems dOes nOt give

rise to serious conllict(which is why nav″

iga t i o n  i s  e x c l u d e d  t t O m  t h i s  s t u d y )。Oth e r

fOlills Of nOn″cOnsumptive water use,how″

eveL such as recreation and non,comme予

cial ishing still cause serious national cOn″

nicts in several industrialized countries.

A n d  a s  m O r e  d e v e 1 0 p i n g  c o u n t r i e s  a r e  m m″

ing to tourism as a source of national in,

come,recreational use Of intematlonal river

systems will be g市en higher priortt which

may lead tO new IECso COrlsumptive use

covers varlous lnterests:
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Domestic and municipal use

lncreased demand for water is resuiting in

excessive pumping of grOundwater aquifers,

and a deterioration in quality Of bOth suP

face and grOundwater supplies.

■澄dem a n d  f O r  w a t e r  a n d  i t s  d i f F e r e n t

uses depends On the numbers Ofindividuals

to be supplied.恥e larger the pOpulatiOn,

the less water is available on a per capita

basis,making population growth a real di″

lemma in cOuntries where the supply Of

water is scarce。(A modem urban hOuse″

h01d Hlay use 400 to 800 1itres of water

daiけ)A cOmmon characteristic of almOst

all semi″arid lands in the worid is a relative″

ly htth rate Of populatiOn grOwth,whether

in Sub″Saharan Africa, India Or sOuthem

Califomia.It is estimated that by dle end

of the century9 the wOrld will gah an addi″

tiona1 1.l billiOn people,wid1 200/O of this

populatiOn growth h arid and semi″arid

regiorls。

Thc quality of avallable drinking water

is alsO an issue of importance,as lllustrated

by eventt such as ch01era epidemicso A sat″

isfactOry dOmestic water supply must be Free

作om haililttl bacteria,and chemicals that

g市e i t  a n  t l n p l e t t a n t  t t t t e ( w h e t h e r  O r  n O t

血 y are acmally halll血1)。As populatiorls

increase,and as manufacturing industries

grow; it becOmes increasingly dil■cult tO

ind and lnaintain supplies of gOOd quali呼

waten4

Pethaps dle mOst pertinent intemation″

al e r o r t  s e e k i n g  t O  i m p r o v e  s t a n d a r d s  i n  d■e

provislon ofwater supply and waste disposal

was initiated widlthe launch Ofthe United

Nations lnternational Drinking and Sanita″

tion Decade in 1980.TIE Decade called fbr

safe、vater and adequate sanitation facilities

to be made avallable tO all rural and urbarl

areas by 1990,5

0n a g10bal scale,approxiFltlately 710/O of

the urban populatiOn (excluding China)

has access to drinking water supplieso The

availablll呼Of most services is greater in

urban areas than in rural areas,and the

supptt Of drinking water is no exception.

At present,only 41°/o of the wOrldもrural

populatiOn has convenient access to ade″

quate drinking water supplies.6

lrrigation in industttalized

and developing countries

industrialized countries

AlthOugh municipal and industrial water

needs are growing,water use in industrial‐

lzed countrles continues to be dOmlnated

by irrigated agriculture,which giobally ac,

c o u n t s  f o r  a b O u t  7 3 0 / 0  0 f  w a t e r  u s e d  h  a r i d

and semi,arid regiOns,7 1rrigatiOn is noェlllal″

ly watePintensive,with a higher cOrlsump″

don″to″withdrawal ratiO than Other water

uses,which lneans that prOportionately

more of the water diverted from streams or

aquifers evaporates FrOrrl the s。11 0r tran″

spires from cropS instead ofremH■ing to the

sources for re″use.恥 is rat10 averages abOut

600/0, cOmpared to 25°/O in municipal use



and beぃ内reen O°/o and 250/O in industrial

use.8 ThLere are some exceptions,howeverj

as in the case oflsrael with quite a 10w ratio

average。9

1n industrialセed countries,much of the

water supplied for agriculture Orighates h

national water projects subsidized by tax,

payers,as in the COlumbia River Basin,or

益 in Scandinavia through dお廿にt equalセa″

tion policy.Water is therefOre cheap for

fallllers arld the subsldies ofFer no lncentlve
｀
       to COnSerVe surface waten Rising water

coSts have, however, generally triggered

shifts tO higher″valued crOps and crops

n e e d i n g  l e s s  w a t e r  t o  g r o M

Crops ctlrrently use only about half of

the water applied with most irrigation

Table 2.The indus River System.

`manifest iEC related to water‐fiow/irrigation
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methOds. Efnciency Varies,however, ac″

cOrding to ttc type oftechnology employed

and the capital investlnent in thc land and

physical structures,arld may reach 75°/O of

supplied watei

Developing countries

IHigatiOn in developing countries ranges

住Om capital,extensive and labour intensive

recesslonal systeIIIs,(water variations IIom

lakes and rivers,asin the Cambia and Sen″

egal river),to htthly sOphiS〔icated capital,

intensive systems(for example,in lndia

and Pakistan).

Increasing populatiOns and standards of

living in developing countries requte sub″

stantial grOwth h atticultural output(at

least 30/O per anntlm),which is unlikely to

occur without arl interlsincation of agricul″

ture.

In many river basin cOuntries,deve10p″

ment of agrにultutt htt the highest pdOrity9

because Of its importance to the nat10nal

economies.This implies that more and

mOre land with arable potential will be

cultivated, large,scale irrigation schemes

will be prOmoted when ttnds are available,

Acto馬

India

Pakistan

i n t e離

India cOntended it had proprietary

rightt over tt water and wtt hus

entitled to exclusive use of the

waters of the easteln rivers of the

lndus system.

Pttistan advocates the principle of

territorial integrity.

Stratties

The Sutlej waters feeding certain canals

ieading into Pakistan are considered to be ciosed.

刊he view Of the West Puniab COVemment is dlat

water cannot be stopped On any account whatsoeve丘

Pakistan wanted tO secure suFFicient and regular supplies

Of usable quantities of water for agriculttral irrigation.
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and increasing amOunts of pesticides and

fertilizers will be used`

Extenslon of agriculttre intO marginal

land areas could help a little, but liIIlited

land resOurces and declining ytelds On mar″

ginal land restrict this. Intensincation of

rain,fed agriculttre should be a maiOr ele″

ment,especially in areas Of better rainfall.

PrOgress in dtt zOnes,hOwevei will prOba″

bly cOntinue to be s10既Irrigated agricul″

血re,with a shift tOwards perennial ttiga″

tion, will therefOre play a mOre

proportionate role. To ensure an overall

growth in agricultura1 0utput by 30/O per

yeatt output from irrigated agriculttre will

have tO increase much fasten lntensinca″

tion of cultivation and higher ytelds On

existing cropped areas under i町lgation may

account for part Of this Output,but mOst Of

it will have tO cOme tom an increase in

double crOpping and expansiOn Of the lHi″

gated area.

This suggests that a substantial grOwth

in the irrigation″cropped areas and in the

demand fOr irrigation water will be neces″

sary over the next few decades.Because

there are already 10cal water shortages in

arid and semi′arid areas,this alsO implies a

need for improved eFnctency in water us″

age.10 PRにscOpe for imprOvements in oveP

all lHigatiOn ettciency ina■hOweveち be

fatrly limitedo COnservation erorts are like″

ly tO cause a large increase in the need fOr

additiOnal irrigation waten(See Table 2-

恥 e lndus River System),11

industrial purposes

There are few fOrms Of manufacturing

市hich dO nOt requre water at some stage.

FOr exampltt the putt and paper industry9

the metallurgy indust呼, and brewing,

chernical, and rnining industries, are all

heavy water users,Expanding indus料、such

as water cooling of fOssll,血elled pOwePsta,

tions,claims a substantial share Of avallable

water resources.Industrial water uses are

mainly nOn,cOnsumptive,and the water is

Often rectrculated in Order tO save expense

and cOnserve resources. The cOntrOl of

water discharge fOr this purpOse is a fre,

quent cause of IECs(such as in the Rhine

or Danube in EurOpe).

HydrOelectttc power(HED

generation

Another iELportant use of water in cOinec″

tion with urban and industrial llfe is fOr

energyj with a great potential fOr ttrther

deve10pment Of hydrOelectric power(HEP)

in alrr10st all intemational rivers in devel″

oping countries, HEP can mOst cOnven,

iently be integrated in multi″purpOse water

resource proiectS intended alsO fOr irrigation

and n。。d contrOl.Even thOugh HEP dOes

not directly cOnsume water in the prOduc″
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■IJ叩ⅢⅢl昨11  品古品とた品A ttanifest iEC over

薔と柵器t齢鑑鋼総鍋開緊縦雛鞘1靭鵠:
10 the JOだan Ri準rWhⅢⅢ fOィい |いeゃ9劇erゅゃW雫 中野中 1甲 Jordat t9111,9丈 申Pr ttaPⅢ-1ゃⅢⅢ Ⅲ

nギ
ーΨ frPや 比|‐年中Ⅲ?|トギ |

19831   i ■  ‐          |     ||‐  ||■ |■
‐
||■

ContЮ
す甲晋 ,∵PTr,,WPS'β'い?ツ

gh J?叫‐TC,PI半Ⅲ甲
dy Ψnギ
?cumePted′

お°ne oft,9ぃa,9,S why'‐P'P■PttPttFTIⅢP'■|
been achieved in theiarea ttnc色194及 Accordino lo many schdaに(α9.,C001ey 19841 the COnstant compe“宙。n over the waters Oflll

the Jordan,臨tany OFOnt,s,Yarmuに 与ndiぃいor lre_9ivino widdle East rive`was a p高占cipal ttuse of the 1 967ハrabT 甲ヽeli 呼ヽ〕,!onギ|||

coutt hdp spark new cbnHict againi tt h aほba品 句br aspect Of the Pattstnbn qじestion and tぃさ車「U99に OVer the fbtutt of tぃOWeSti■ |

Bankt

in the case.of the」ordan River Battn′止is evdent that bothほ陶d and Jordan already face settous proЫems,whにh can onけworSe|ヽ■
in years ahead,hrael uses more than the endre attount ofiもwater a1loca8on.After several winters wkh below 9verage P,dp中亨9,|||!|
the Sea of GatileeS water ievel is atたs lowestin 60 yearsijust 50 cm over the red line where a‖pumping should stop.in the heati■■
of summe,evaporaton abne can lower the waterにvel atにast l metre h iust a few mOttths.               |||‐

サordan has not been usin9 all of its water a1loca8on′andに s per captta use has been extrernely low.The sttuatonに precattous ll

since Jordan produces an extremew srnali amount of staple food and at the same tmeゎaS a yeatty population growth rate of 3,8%||‐|

(One of the worid与hi9hestl.COnsequendy to meet Rs 9rowin9 water needs,Jordanほ relyin9 on incremental soludons′inciudin9 11

deeper dri‖in9 for 9roundwater sources and such expensive technolo9ies as drip irrigation.                                    ‐

Compared with its neighbours,Lebanon has plendful water resouに eS Which coutd potenttally be shared,lts numerous ttvers and

under9round systems are reliably replenるhed from arnple precipkaJont Ho的eve,because oflack of oにheSlrated water mana9ement

at the national level′Lebanon has serlous water problemsi severe water shortages in Beirut′seawater intrusion in the coastal aquife与

lack of irri9ation wate, and pipelines as weli as aquifers that have been severety damaged by civil waL

tion process, it usually demands a man″

made reservoiL which implies resettlement

Of peOple; changes in the local environ″

menti loss ofdischargc;and(at least in arid

and semi″arid areas)mOre significarlt seepタ

age and evaporatton.1llis also rrlearls that

HEP cannOt be ciassined as non,consump″

tive use,as was generally done a few years

ago.The dam entalls control over the dis″

charge which may cause severe implica″

tions politically as well as physiCally fOr

downstream countries(for example,the

Ataturk dam in Turkey with lraq9 JOrdan,

Israel and LebanOn dOwnstream).

Recreation and tourism

lntemational river systeris and rivers in

general are very attractive fOr recreational

use.Rising real incOmes and shorter work″

ing weeks have encouraged such river uses

as swimHling, boating, canoeing, rafting,

ishintt hunting at the watettOnt and sight″

seeing。局同he recreatlonal capacity and value

Ofrivers IItlay sornetilnes be increased by the

bullding of darrls and creation of reservoirs,

IncOmpatible values and interests may,

hOweverj deve10p beぃげeen conservation of

the envirOnment and recreational user

groups and other water resource users,such
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tive uses,Since all water diversiOn projects

directly afFect dOwrlstream water quarltity9

these prOjects are an immense source of

connicts,particularly when the diversion Of

river systems goes beyond the area Of na″

tional jurisdictiOn。(See bOx on the JOrdan

River System).

Dαγtt a71a ttscTq20[TS alm to store water

resources fOr more emcient water distribu″

tiono Water derlllands vatt according to the

season;and the time Of peak demand may

not correspond to that Of peak supply.

TherefOre, water supply can be increased

during certain periods Of the year,or stabi″

離翻 狩穀轟閣隷覇韓爾韓輔覇謡:軽

1韓!|||
地li!麒.讐1轡 i弾|IⅢⅢギ挙

| 1灘樺 車Ⅲ
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a s  m a n u f a c m r i n g  i n d u s t r i e s  O r  w a t e r  r e g u l a″

tion proiectS fOr hydrOelectric power gene予

atlon.Many Of these cOnnicts are natlonal

rather than intemational.

Water diversion,dams and

reservolrs

Diversion and damming must be consid″

ered to be the mOst important sources of

IECs,as they serve as means of increasing

access to,and contrO1 0i water in order to

satistt the water uses described abOve.

刊he maiOritt OfIECs related tOありcrstOTl

げりαtt fall intO the category of consump″

■

一
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Tabie 4.

Actors

india

Bangiadesh

Actors,intertts attd strailo‐les itt the GI早geS RiveF

i n t e r e s t s

To solve the low flow problems in

Bangladesh wkho6t water Wtthdrawaほ

from the Gah9es Rive,To secure sutticient

quantttes of water to ⅢduCe封忙ajon in

the Hoo9hly Riven     l

To secure sutticiゃnt water low in the dry

season in Ba。9tadesh,

Strate9ies

To transfer waters from the Brahmaputra River in Assam

throu9h Bangladesh.

Ba,9bdesh reiectS the canat scheme(see indね低strate9y)

as ecolo9ically ruinows and iecぃniCally and econornicelty

unfeattble,To bulld storage dams in the upper reathes Of

the ttver in Nepal and india that would stoたwet season

綱OW fOr FeleaSe duttng the 16w刊 ow peHod,
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lized by darnrning rivers,to help reduce 10″

cal periOdical water shOrtages,

However, signincantly reduced dis″

charge Of an international river causes

IECs,as for example in the case of the

p l t t■ned  d a m  n e a r  C a o  i n  M a l i ( t r i g g e r i n g

connicts with Niger over the 10ss Of essen″

tial water fOr irrigatlon)and in senegal

( a d v e r s e l y  a I T e c t i n g  t h e  C a m b i a  a n d  M a u″

ritarlia,who wlll expertence salt intrusion

moving inland from the cOast,which will

subsequendy ruin recessionを対[コriCultural sys″

tems)。12

Large″scale dams are usually multi′puP

pose projects(for example HER ttigatlon

n。。d control,and navigation).One objec″

tive is the regulat10n Of now by storage so

that water is avallable when needed.An″

Other is nOOd contr01,preventing danger by

withhOlding aOOd waters until the n。。d

peak has passed. 1llirdltt nOw regulation

rlllay keep stream erosion under contrOl.

IECs related directly to access to, and

control and use oi water often arise as a

result oflarge scale dam proieCtS Since these

prOieCtS reduce the nOw of water tO dOwrl″

stream countries(as,for example the highly

contentious Ataturk dam in Turkey).

586  (B)Externalities from

utilizing river→systems as causes of

iECs

Water quality is particularly trrlportant

市hen water is to be used fOr dOmestic and

industrial purposes,If qualitt at dle source

is pooh the cost Of treatment is greatly in″

creased.Often sOrrle adverse qualities,such

as unpalatable taste,cannot be entirely re″

mOved by treatment(and in sOme circum″

starxces the treatrrlent process itself creates

a taste problem because of high residual

ch10rine,as in the case of the Rhine h

central EurOpe)。For irrigation,the main

qualitt problem relates tO salt.Some reserr

voirs can raise the salt cOntent of the water9

particularly in arid zOnes where the rese予

vOir hOlding tilne is 10ng and evaporation

rates tte high.Also ttr hdustrねl and dO″

mestic wateちhigh salt cOntent greatly in″

creases treatment costs.

Eumpぬ にattn(when the increase in

mineral and Organic nutrients in the stOred

water is suFnctent to reduce the dissOlved

OXtten)is also a mttOr water quality prOb″

lem.

MOnitOring of water quallty is an essen,

tial lOng″tellll activity tor all rivers and res″

ervoiも,and is usually fOcused on biO10gical

quality and On the assOciated Oxygen cOn″

tent and(in the 10nger tem)on chemに al

quallty.

The domestic and municipal sedor

Large concentratlons of people have always

r e s u l t e d  i n  w a s t e  d i s p o s a l  p r o b l e m s . H i s t o P

iCaltt the most cOmmOn method has been

tO thrOw waste lnto the nearest watettway

(regardless of whether Or nOt the wateway

is alsO used tO supply drinking water)。As

iOng as settlements are small,and waste

disposal is iOw in relatiOn tO the absorption

capacity9 waste disposal ls generally not a

serious problem;river aow or the tide will

evenmally take rettse away ttm its source.

As cities ttow in size,howeveh more elab″

orate methods Of waste disposal must be

deve10ped,as nOw urgently required by the

Danube ln the lntersection bem7een Aus″

tria,CzechOsiOvakia,and Hungary.NeveP

theless many towns and cities still retum

raw sewage tO rivers which rltlay provide

part of the water supply for other centres or

countries,or to the esmaries and beaches

where large numbers Of peOple may go for

r e c r e a t i o n ( s e e  C h a p t e r  S t t  f O r  t t r d l e r  d i s″

cussion).



trrigation

恥 e cOHlIIt10n deCisiOn to postpone imple″

mentation of expensive drainage systeHェs to

a later stage of an irrigation proieCt mearls

that short′teHn inancial constraints get

translbHned intO 10ng″tellll,and even rrlore

expensive,degradatiOn problems.

■le m a i O r  w a t e r  q u a l i t y  p r O b l e m  h  a r i d

and semi″arid agricultural areas is salinity9

which aFFects many river basins,River wa″

ters becOme increasingly saline From the

headwaters to the river rltlouths as seepage

a n d  r e m r n  a O w s  t t m  t t i g a t e d  l a n d s  e m p t y

m t o  t h e  r l v e r s .恥is l s  a n  o b v l o u s  c a u s e  o f

IECs,where dle qualitt Of dle water for

dOwnstteain users is severely aFFected.

In many areas,groundwater is severe町

polluted by deep percolatiOn of in『igation

water and seepage FrOm ttigation″c9nVey″

ance system。刊並 grOundwater system can

act as a conduit fOr saline waste water to

enter rivers or international aquifers。

Salinitt is not just a problem Of in″

stream water quality.SOil salinity also poses

a maiOr threat tO agriculmre and carl wors″

en as saline water is used for irrigation,or

益waterlogging of ooOr町drained land Oc″
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curs.The lack of drainage in lnany agricul″

tural areas causes the water table tO rise,

SubieCting he productive soillayer tO severe

salinatiOn,and reducing crop yields(wateP

10gging).

Each year, salinity and wateriOgging

cause n■illiOns Of dollars Of damage to agri″

culmre,as well as tO industrial and munic″

ipal water users,and these cOsts are increas,

ing.

industHal sector

MOst industries dO not include the negative

environmental side efFects oftleir activities

in the price of their prOducts.They there″

fOre use water as tee goods to dispose of

wastes dlat accumulate in prOcessingo De,

tergents have cOme into wide use,bOth

dOmestically and industrialtt and the prO″

ductiOn Of synthetic materials and cOmplex

pesticides and cheHlicals has resulted in

OrOblems ofafar greater order dlarl d10se Of

a few decades agoo Mmy ofthese p011utants

cannot be broken dOwn and rendered

harmless by natural sel●ourinCation.

陥 mal p01lutiOn stems From water d忘″

charged frOm pOWer stations and factOry

c001ing plarlts.恥e water may be chemical″

ly and bacteri010gically unexceptionable,

and may have a much higher temperamre

han when it was pumped out.恥 e animal

and plant populatiOn Of a river may there″

fOre be adiuSted to a temperature range

which is exceeded by the artincially

waIIIlled watett They may be kllled,leavhg

a barren stretch of wate■Or hey may be

replaced by Other9 perhaps less destrable,

species.

Anodler extelnall呼Of industrialセatiOn

is water pollution byよx)accumulatiOn of

heavy metals,nutrients and tOxic chemicals

in the river bed mud in deltas and esmaries.

Sedilnents that are dredged up nOllilally
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cannot be used fOr such prOlectS as land丘1ls

h populated Or agricultural areas.IECs in

arid zOne deve10plng countries relate tO the

w a t e r  q u a l i t t  a s  w e l l  a s  q u a n t i t y . T h e  p r o b″

lern is exacerbated tthen industrializatiOn

based largely on industrial techniques iHl″

ported from deve10ped cOuntries are adopt″

ed.Techniques that have been deve10ped

in countries with plenti血l water resources

Often depend upon v01umes Of water that

are unrealistic by arid zOne standards.

AIIlong the cOnsequences of adOption of

such techniques is that the water coHling to

a dOwnstreaHl country during the dtt sea″

son may be highly p01luted.博

Water diversion and darl and

reservoir proiectS

Dam and reservoir projectt improve water

supply for irigation and househ01ds, they

provide poweh arld contr01 100ds,which in

turn reduces lbssll lもel depletion and the

negative envronmental erTects of fOssll血el

burning.HoweveL as with many Other

prOieCtS,patticularly in dle tropics,there

may be adverse environmental impacts.

Dam and reservoir projectt nolllェally aFFect

a very large area,and can noOd thousands

Of hectares of prime agriculmral land,pre″

cbus rainfottsts9 hightt prOduct市e cotton″

lands as well as timber and wildlife habitats.

Construction of dams may also create easy

access to tropical forests and wildlife that

can be lost tO indiscrinlinate harvesting,

Designing water proiectS,in the context

Of overall river basin and regiOnal deve10p″

ment plans,nollllally reduces the pOtential

fOr unanticipated cumulative adverse envi″

ronmental ettects and intersectorial and

regional intemational prObleHIs,Many crit″

ics, hOwevett recognize that there is tOO

much variation in the designs oflarge dam

and reservOir proiects tO generalize abOut

their sOc10″econoHlic and envirOnmental

impacts.14 Highly polarized IECs related tO

water diverslOn and dam and reservolr

p r o j e c t , s u c h  a s  h  t h e  c a s e  O f  t h e  C a b c i k″

ovo projects(afFecting CzechOs10vakta,

Hungary9 and Austria),reveal the need tO

pay attention not only tO cOmprehensive

environmental arld sOciO″econonllc impact

assesslnents,but alsO tO the decisiOn,Inak´

ing process itself through the participation

Of the parties involved,

Erosion and siltation

ErOslOn upstream in the catchment area

leads tO sediIIlentation or land slips which

cm impair storage(as in the case Of the

Aswan dam On the Nlle river in Eな 卿t)。

There rrlay also be increased erOsion of the

river bed and stluctures below the dam,

including deltaic and cOastal changes(as

might happen On the cOast of the Cambia

if Senegal bullt a dam upstream)。Changes

in stream now and water releases from a

large dam can cause increased river bed

erosion, undermine dOwnstream water

smcmres,deplete nutrients which wOuld

Othettwlse be carrled by ine sediIIlents,and



alsO radically reduce grOundwater levels,

thus having negative efFects On existing ag,

riculture.恥e erosiOn rate a10ng the cOast

of dle delta alsO accelerates as a result of

deprivation of sllt nourishment after dam

COnStRICtiOn.

Wetiand destruction

Reservoirs regulate dOwrlstream now by in″

creasing river now during tle dtt seasOn,or

iOw water period,and by virtually eliminat″

ing annual n。。dingo As a result, riverine

habitats, especially wetlarlds, be10w darllls

and Often in anodler cOuntryp have been

drastically reduced,as has dle prOductivi呼

of riverine communities(益in the Diama

Delta in Senegal).

Resetiement

Land aooded by a daHl is typically mOre

p r O d u c t持e t h a n  n e i g h b o u h n g  u p l a n d t t  a n d

is therefore mOre densely populated by peo,

ple and livcstOck,Displacement of the 10w″

larld populatiOn to the uplands Otten en,

dal■gers the environment,as more people

and livestOck must survive on a reduced

resource base.Demand fOr arable larld,亀el,

fOdder9 potable water9 bullding materials

and Other resOurces may increase dramati″

calけ15 At the same time,the sustainablll呼

Of uplaI■d areas may be quickly exceeded

unless development assistance increases the

productivitt ofthe remaining resource base。

Neither inv01untary resettlement nOr mi″

gration caused by a depleting resource base

respect international bOrders,and there are

many examples Of cOnnicts, particularly

national ones,as a result of this。16

Unfortunatel私no way exists fOr avoid″

ing dismption to the lives Of peOple dis″

placed by a dam or resettoir proiect。羽使

n。。ding Of land causes major econoHlic

10sses alt■d sociO,cultural disrupt10n,fbr in,
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starlce to faェェlling systems,and it leads tO

10ss Of arable lands and fOrests,and to the

disappearance of larld irnprovement, As a

result,marly small″and medium,scale fallll″

ers and other traders becOme lmpover″

ished。17

陥 cOntrast bebween technically elab″

orate dam design techno10gy and dle sOci″

010gical inadequacies of resettlement com,

ponents calls fOr imprOved pollcies,and a

guarantee that resettlement standards meet

the same exacting criterla requlred for other

technical aspects oF dam cOnstruction。(See

魚rther discussiOn on Environmental Re血″

gees in Chapter Nine).

Health

Construction of darrls and reservoirs,espe″

cially in wallll climates,may increase wateP

related diseases(e.g.,schistOsOmiaSis and

malaria)unless precautions or mitigato呼

measures are implemented.Resettoirs in

tropical areas createねvourable habitats fOr

the breeding and survival of snails,rrlosqui″

toes and black nies which traI■smit dlese

diseases.1同he typical development,induced

disease ls schistOsOHllaSlS。 やTherever the

snall vectOr is found,it is always in connec,

tion with prdects Such as reservoirs and

irrigation(e.g"lower Aswan dam,AkO″

sOmbO dam,Cezira ttigation)。18 Malaria is

more often assOciated with irigation sys″

tems,particularly for rice cultivatiOn,than

with the reservOirs and dams that serve

them.

Proliferat10n Of nOating Weeds(e.g。,wa″

ter  h y a c i n t h  a n d  w a t e r  l e t t u c e ) c a n  i m p t t r

w a t e r  q u a l i t t  a n d  i n c r e a s e  d i s e a s e  v e c t o r s .

恥 e cOntrO1 0f dlese diseases is necessary in

all reservOir areas, and irlllposes a large

inarlcial burden On the arected counties,
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5.7  (C)Externalities from other

activities afecting river systems as

causes of iECs

恥 e many factOrs described under this sec″

tion underline the increased danger fOr

IECs as water quality diminishes,particular″

ly fOr shared waters and watersheds.

Eutrophication

A seriOus souice of p01lutiOn Of natural

waters comes iЮm fertilizers applied tO ag″

ricultural land. Aerial tOp dressing with

phosphates and Other fertilizers is a com″

mon and accepted agricultural practice, at

least in deve10ped cOuntries.The result is

increased fertility9 increased yields Of crOps

and anirnals, and g60d vegetative cover

which is vital in order tO cOmbat erOslon,It

is, howeveh alIIt10st impossible tO prevlnt

some of the fertilizers from inding their

way into rivers and lakes.恥is results in an

increase in the nutrient leve1 0f wateL pe予

haps mOst nOticeable in lakes where phos″

phates tend tO be stOredo One Ofthe chang″

es observed may be an increase in the

growth of algae resulting in surface algal

blooms,which can be tOxic to animals.

While cOnsurllling the nutrients,algae also

use oxygen and may seriously reduce the

oxygen content of the wate二
'This rnay re″

sult in depletiOn of dle nsh population and

odler folllls Ofanimal life,and may increase

certain kinds Of lake weeds,causing clear

water to be sp011ed by vegetatiOn masses.

Pesticides

ln inany developing countries,maiOr ecO″

10gical prOblems exist due to usage of such

persistent pesticides as DDT The dOwn,

strearrl erects are often severe and a source

Of lnany IECs as in the case Of pesticide

p01lution Of the Rhine River Basin in Eu″

rope(triggering connictt betteen Germany

and the dOwnstream countries).

Soil erosioh and siltation of water

sources fo‖owing deforestation or

overagrazing

FOrests and vegetation are very erective in

combating lun″or and erOs10n,since they

induce cOnsiderable stOrage of water in the

ground,increase the natural pelllleabllity of

the s011,and increase the evapOration rate.

There is clear evidence that unless foresta″

tion and vegetatioh are integrated intO

water management plans,s01l erOsion,de″

fOrestation and ovePgazing may contribute

tO large silt 10ads in the rivers and lakes and

thus becOme a cause of IECs.(See,e.g.,

textbOx `SlltatiOn Of Sudanese lrrigation

,Schemeぎ h Chapter Eight.)

VVildlife

ln general,wildlife is adversely aFFected by

artincial variations in water discharge as

well as water pollutiono HydrOelectric pow″

er projec低,agricultural and industrial de″

ve10pment,and the sharp increase in pop″

ulatiOn,have an adverse ettct On wildlife

in rlllany river basin countries.E)estruction

Ofwetlands alsO elirllinates valuable habitat

(which in turn endangers many wildlife

pOpulatio益)。All of these lead t0 1oss of

wilderness and subsequently wildllfe.With

dam prOlectS,hOWever this may be mitigat,

ed by including a wild″land management

area equivalent tO the n。。ded area.

Wildlife a10ng intemational rivers is the

Object of signincant,and increasing,tourist

activity in many deve10ping countries,

bringing in inuch needed hard fOreign curr

rency.

In many countries, governIIlental ac″

tions have been taken to prOtect wildlife

tOm the adverse etrects of water prOjects,

but prOblems and cOnnicts still arise when

■
・



these difttrent national views and actiOns

necessarily have tO be joined in cOmmon

action plans for entre intemational river

systems(as,for example,in the Nlle River

Basin)。These problems are mrdler compli″

cated by natiOnal direrences in the use and

management of wildlife(see ttrther dおcus″

slon in Chapter Seven On forestry and bi,

Odiversi呼)・

Social ittplications and econornil

aspects
'PrOper identincation and analysis Of the

impact ofa water project on socto″econom″

lc conditlons lnust be carrled out in cOn″

junction widl arl erective monitoring and

evaluatiOn system.HoweveL some environ,

mental impacts are vett hard tO quant中ゆ

FOr example,it is dittcult in dam prOiec低

to evaluate in quantitative tellils the n。。d″

ing of archaeO10gical sites,the elimination

Of rare species,or changes in landscapes.It

おeven more dtticult tO express d■ese 10sses

in econoHlic tem.

While river basin deve10pment projects

Often favour hydroelectric power(HEP)

generation for commercial,industrial and

residential sectOrs tO the benent Of sorltle

nations'econoHlies many river basin devel″

opment proieCtS have actually degraded r市″

erine habitats and worsened the plight Of

riverine populatiOns.Io date,dle deve10p,

Inental potential of riverine habitats and

prOductiOn systems has been seriOusly di″

minished by river basin deve10prltlent strat,

egたs。「mroughout trOpical Atica,these

sttategies have darrlaged loOd water agricul″

tuに,high and dry settOn gttslands ttr l市e″

stock,and isheries。20

H/hile he ecOnOmies and lifesttles Of

riverside pOpulatiOns depend On annual

100ding, too much nOOding SWeeps away

crops,while tOO little leads tO inadequate
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harvests and increased migration to cities。

恥 e eliHlination of dottTtttream nooding

has devastated many local prOduction sys″

tems.Riverine habitats for nood water

f a m i n g  a n d  l i v e s t o c k  m a n a g e m e n t  a r e  a d ,

versely arected,and isherteぎproductivi呼

and ish landings for cOnsumption and

commercial pu珂poses are greatly reduced。

Negative erects of watcr projects,in″

cluding dams Or reservolrs,can be mini″

mセed btt for example,linking hydrOeleclic

power and irrigation to dal■,controlled

dOwnstreain looding and regular reserv01r

d r a w d O w n s。21

Debt repayment

Most deve10ping countries use a great deal

of dleir hard currency lbr debt repayment.

MexicO,Peru and Brazll,fOr example,are in

such Oppressive debt crises dlat tty are

fOrced tO exp10it dleir namral resOurces on

a short,tellli basおin Order tO pay fOreign

and international lёnding institutions,

rnaking long,tel11l sustainable development

and cOnservation alrnost impossible。「Fhe

front,1。ading of any kind Of investFIlent in

large dams puts a heavy burden On cOun″

任ies in the arst years.LOng″tem otteCtiVes

inv01ving neighbOuring state relatbrls,益

well as sOcial and environmental conditiOns

at a 10cal level tend tO be Hlinirnized。

5日8  Conflict rnanagement

lntematiOnal connict management related

to intemational river systeHls focuses on

bott water qualitt and water quantity.Both

Of dlese related aspects have environmental

and sOciO,econoHlic implicatiOns on an in″

ternational level.

In view of古澄hndaHlental importance

Of water fOr difFerent sectors of tt econo″

mL it is evident dlat prOtection from wateP

にlated namral httards(nood and drought),
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血m health hazards(waterbome diseases),

and from hazards tO aquatic ecosysteHIs

(pollutants)should forln the cOmeぉtones

Of national and intemational water lnan″

agement pollcy if IECs are to be efFectively

avOided and resolved.

Con‖ict management doctttnes on

internationat river systems

恥 e OutnOw from upStream countries de″

pends On the nature of watePconsurllling

activitles in these cOuntrles. Water,cOn″

surning activities,such as irrigation or water

transfer out of the basin,reduce the indOw

tO the dowrlstream countty arld often de″

grade its qualitt as well.In many river ba″

sins,dowrlstream countries are at the rnercy

Oftheir upstream neighbOurs.Mettutts tak″

en by upstrearltl countries which in sorie

way threaten the water supply of down″

strearrl countries wlll create uneasiness

among the lattei As a result,the 10catiOn

Of a cOuntw a10ng a river can have a cOn″

siderable innuence on its intemational rela,

tions.For example,diplomatic activities of

such downstream countries as Jordan,

Bangladesh and Egypt seern to renect a

concerrl that thetr filture is being endan″

gered in this way. The interdependence

betteen riparian countries'environmental

pdにたs(ie.,廿澄extent tO which decisbns

taken by actott in one part of the river sys″

tem affect(intentionally or unintentional″

ly)other actorぎpolicy decislons elsewhere

in the river system)11lusttates some of the

potential risks involved in unllateral pOlicy″

making。(See boxes for discussion of difFeP

ent policy dOctrines).

It is use血l to relate difFerent polictes to

diferent situations. In general, it carl be

said that the mOre polarized a cOnnict,the

more extreme the pOlicy adopted by the

parties。



刊k most extreme policy models(see

(a)and(b))are said to be mOre or less

abandoned tOday; nevertheless one may

well lmaghe dlat states involved in a r市er

connict could still adopt these doctrines

and positions.Tllis is especially true in arr

e a s  w h e r e  s o m e  f o l l l l  o f  w a t e r  s c a r c i t y  i s  a n

underlying cause of a conflict betwcen cO″

riparian states,That is,parties in a connict

tend to adOpt extreme positions when for

some reason the connict becomes inore

p01arized.恥is corresponds to the`manifest

connict levels' in the EscalatiOn Model

(Chapter FOur)。
'n.e irlcreased p01arセ

ation

may result tom a mumal perception among

the parties that dlere is tダeater competition

fOr the amount of water avallable in the

r市er sぃtem;either because of drOught,h″

cretted population pにssuに,high levels of

water pollutiOn,too rnuch diversion of wa″

ter from dle river system,or a combinatiOn

Of these causes.

Antagonism between co″riparian states,

Often rOoted in regiOnal historical events,

may9 in additiOn to increased cOmpetition

for wateh alsO cOntribute to such polariza,

tion.

恥 e mOre mOderate pもlicy mOdels((see

(c),(d)and(e))renect a balanced ap″

pttaCh that may assume a surplus of water

in the reglon一so that harsh competition

fOr water is avoided.These sittlatlons corre″

spOnd wid he`Potential Connict Levelぎ

in the EscalatiOn MOdel。恥 ird party inteP

vention in he connict rlay also enhance

the chances tlat tle parties to the cOnnict

wlll adOpt moderate raher than extreme

pdたたsはee Chapter OnO.

Most riparian states have,ether implic″

itly or explicittt expressed a list OfpriOrities

as t6 hOw they want to manage their water

In some situations,these omcial

prove incompatible with the
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needs and interests of the local populati9n.

恥 e pOsitions,alld thereby the polictes

adOpted by the cOnaicting States,are to a

large extent a renection of these states'rel″

ative location in the river system,Whedler

the relatiOnships beween co″riparian parP

tles to a rlver conaict are arltagonlstlc or

co″operative detelllllnes to a certaln degree

the positions taken by the parties,

New cha‖ enges in international river

management

As soclo″economic development proceeds,

and supply and demand in he cOntext Of

llmited river resources become more ditl″

cult to balance,the need fOr inOre sophis″

ticated water marlagement mechanisms and

pOlicies arises。

As demand for water increases,water

marlagerrlent changes tom supply,oriented

to demaI■d″oriented。12 1n the early stages,

measures are taken to satistt the demands

as they deve10p.As demands increase,wa,

ter storage and redistributiOn prOjects regu″

late the supply.Finall■as river systeIIIs are

deve10ped and considered acceptable and

there is nO more water to allocate,魚rther

deve10pment must be supported by reallo″

cation and cOntrol of demand;that is,by

accepting water avallablll呼Often as a re,

giorlal cθ体研ml.COntrol of demand may

lead to changes in crops, increases in血

etlciency of irrigatiOn(e,g。,by Changing

FrOm ttrrow irrigation to drゃirrigation),

recirculatiOn and re″use Of wate■

Since dle mln Of the century9 the e文″

p10itatiOn of intemational rivers for ecO″

noHlic purposes has required a radical sOlu″

tion,namely the intemationalizatiOn Of dle

entire basin of the r市er so that no single

basin state may solely utilize any single

branch Or tributary situated in its territoryj

without regard for the Other basin states.中　・中　　■
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Confii《貴management dodrines● n interhati6halヤiャもた

(うAbsOlute TertttOriar Soャ●reignty:Har市on Doctrinl

According to thl reasonings behind thtt doctttner a statO南ay adopt ali中|ISureS d61Ⅲld sutable to its nattonatinterest in regard
to water courses within its territoryr irrespective of their ettects beyottd lS bordeた。Accbrdingly tt rnay freeけdttpOSe Of wate's

lowing in its territoryr but cannot derYland the conttnued free and ulinterⅢpted ttOW Of Water fゃm uppe卜basin states.
Proponents of thもdoctrine ar9ue that an internattonal wat6'cOΨttsさぃlheゃ十ritory of a state c6n立化utes paたofthe puЫに

domain of that state,and that Snce a state has dorninion overたs owtt tettt6ryP an6tわer state atquiFeS問9hts onけWkh thl
agreement of the first stateo This doctrine clearly favours‐upper‐basin statさs.
Today'absdute tertttottai 50Vereignty′にqutte oten abandoneギ because L tte9'CtS hterdependence and co― operation

between states.The pttndpに s are equatけcOntradにtory to the pⅢnd,19‐
可
‐
中rriⅢⅢal i?やgttty OF S■tes prO宙ded in ARにに214)

of the UN CharteL                                         t                  ・

(b)Absolute Territorial lntegrity

This policy modelis the direct opposたe of the theory of absolute terⅢtOttai sovereigntt and states a pOlicy of water月9hts wheFeby
a lower ttpattan state daims the高9ht to the contnued!uninto「rupted(or naturaめ‖。VV Ofthe water frott the territoげof the upper
高pattan(baSin)state,The doctttne is favourable to the iower‐basin statet

The theory is sornetimes criticized because tt a‖ocates ri9hts withOut impoSing correspondin9 duties. lt has been invoked in

sttuatons where the contnued ttbw of waters ttas ctttにal to the survival of the state toncerned(as in the case of iraq and the

River Euphat)t

(O Limited TertttoHal Sovereignty and Limited Terttto対 al lntegttty

Theottes of iimked terAtottal sovere19nty and limited terAtottal inte9高ty are in praciCさCOmplernentary,even identttal.They state

that every state is free to use the waters lowin9 in tts territory7 on lhe COndttiott tいOt SuCh uJlセa8on dbes not preiudにe the territory

or interests of other states.in sho代′they state that states have redprocal ttghもand obtioadOns in the utiizaton of the waters

of their international drainage basinsa

td)COmmuni守 。f interests in the watlrs

Some authoAdes argue for a'community′apprOath G.e.′state boundattes shbdid be 19nored and a drain3ge b3封n be regarded

as an econo市ic and physical unk).There wOuid be a collective ttght of action by att baSiA states in such a manner that no state

could dるpose of the waters without consuttaton with and co―operation wtth th6 othゃr States(as in tbe caSe Of many ttvers,such

as the Senegal ttveO,The dOCtttne daims that the water systlm Ought to be man39ed aS an inteorated Wぬ 01e,Thほ consideration

にads to the impにmentaおon of baSn‐widO devebprYlent prograぃmes desしned by ali the ttpattan states in the river battn.

(e)The Doctrine of Equitable Utilization

This po‖cy model has evolved 9radualけ in the framework of the 19的iSt,中Oing conコict aれo中9 the compettn9 theottes dなcussed

abOve(a,b,c and d),and prOposes that each baSin state has P 19htil。lut耐レ|‐tぃO iVVatoなof thさbあ封n′and tt entitにd to a

rea3onable and equitable share of the basin waten   ‐    |      ‐
  ‐          ‐ ・‐ ‐ ‐       ‐

The principle of equitable utilizatibn reflects threё ftndament占i concerns. First,it takes into account the soclo―econornic

needs of the battn states throu9h an OttectiVe cons間ゃraⅢon Of Varゃゃ1申守?いPPギ|'ⅢⅢlギing e峰ⅢやntS relevanl t6 the use of

提謄錨出品ご塩捕古帯盤甘総:品∫縛章品替‐黛転艦縫輪燃宕結:1辞鮒化覇岳!岳艦:
wにh the ttini品もrn detttmlnt             i ‐    ■ ‐

‐     | ‐
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■
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TraditiOnally9 every state exercised exclu″

s市e sovereign呼OVer namral resources,in′

cluding wateL In erFect,the implicit legal

dOcttine was absolute territorial sOverelgn″

ty.These traditional cOncepts of national

sovereigntt are,hOWeveh nO 10nger su血″

cient for a world altered by evePincreasing

interdependence between natiorxs on eco″

nornic, ecological and security frOnts

(Chttter onう。

In v i e w  o f  t h e  p e c u l i a r  c h a r a c t e r i s t i c s  o f

drainage basins, and particularly the fact

that water generally does not respect polit″

ical bOundaries,the clairn Of absolute sov″

ereignty over a portion of an intemational

drainage basin meets with strikingly difFe予

ent  p r o b l e m s  f r O m  t h o s e  g e n e r a l l y  a s s o c i a tタ

ed with sovereigntt over land territory.Ths

inherent difference beぃげeen dle namre Of

larld arld water has led,in the latter case,

tO the emergence of connicts of interests

betteen co″basin states.

An interesting pah tO explore would be

to assess the replicability of lessOns of expe″

rience in water management at national

levels where strOng competitive interests

exist.恥e Columbia River Basin,which is

shared by several direrent states in the

United States, provides one example。 23

Underlying p01ltical and adHlinistration

infrastructures should nOt be Overlooked

(namett the eXiStence of a unined legal

system with eFttctive enfOrcement audlori″

呼 tO ensure compliance and a deve10ped

econorllly which entalls use of econOmic

incentives lbr compensation and imprOved

cOmpliaI■ce)。

AnOther exaIIllple ttOm the deve10ping

wOrld is provided in the case Of the Lake

Chad Basin.24

Co″operation in the deve10pment and

sOund environmental marlagement of these

fresh″water resources can provide Oppor血″
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nities lbr political and dip10matic co″opeP

ation(as in he case Of LINEPもMediterra″

nean PrograHllne, described in Chapter

Six).A general principle lllustrated by in″

temational legal devゃ10pment in drainage

basins is the emergence of a more dynamic

concept of joint deve10pment.Integrated

deve10pment presupposes co,ordinated Or

joint action for the deve10pment Of water

resources corlsidering the basin as a unit,an

approach which includes cOncerted action

in data c01lectiOn,investigation,plarlning,

operation and management. The recent

increase in the development ofinternation″

al river systems along such cO″operative

lines is practical and illustrates how states

have realized bOth their mutual interde″

pendence and the wide possibilities fOr de″

vebpment through cO″Operatbn(e.g"h

the Rhine and the Darlube River Basins in

EurOpe)。

Recent agreernents concluded in the

cases of the NigeL 25 senegal,26 Lake Chad

Basin 27 and Zambezi River Basin 28 all tes″

ttt tO hiS rend and exempltt the increas″

ingly important principle of lnutual co,

operation and joint deve10pment of

intemational river systems.

Intemational river systeIIIs are likely tO

fOrln arlimportant component in the血的re

p01itical relatiOnships be停げeen the coun″

tries witlin these r市er systems.Co″Opera″

tion or cOnfrontation in the utilizatiOn of

住eshwater resources will characterize this

relationship.

恥 e existence of accepted reglOnal legal

regimes applicable fOr the connicts enhanc″

es dle potential fOr success血l conflict man″

agement.29 As the case from the Zambezi

River Basin demOnstrates it is important to

strengthen existing national institutions

aI■d to have a national bOdy or authOritt tO

co″ordinate national activittes to become a

tocal point and represent national interes低

at the intemational level.


