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Distinguished delegates,

On behalf of the Austrian Govermment, I wish to extend to all and to each
and everyone of you a very sincere welcane to Vienna, the capital of
Mastria.

A word of special appreciation is due to the co-sponsors of the peace

process and to the parties directly concerned for having accepted Vienna
as a venue for the first substantive round of the Working Group on Water
Resources in the framework of the Middle East Multilateral HNegotiations.

Without the tremendous and untiring efforts by the United States this
meeting - like the process as such - would not have been possible.

Almost forty delegations have followed our invitation to undertake an
honest and detemmined effart in good faith to cane to grips with sane of
the most intricate prcblems which always have been a prime cause of
tension in much of the Middle East.

I sincerely regret that two countries directly involved have not found it
possible to attemd this meeting. Their presence and their contribution
would have been of particular significance. We are, however, aware of
their position of principle and hope that they will join the multilateral

process as soon as possible.

Distinguished delegates,

As in Washington, Ottawa, Brussels and Tckio, we are here at the
beginning of the substantive round of multilateral negotiations which
form an integral part of the ARAB-ISRAELI peace process launched in
Madrid. The five working groups which are beeing convened these days are
a follow-up of the Moscow organizing session earlier this year which -
due to the efforts by the co-sponsors and the positive attitude by all
parties concerned - went off to a good and auspicious start. Let me add
here a special word of praise for the Russian govermment which, in most
difficult circumstances, has done a marvellous job in launching and
hosting this most impartant gathering.
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Everyore is, of course, acutaly aware of the fact that there are
different political perceptions pertaining to the interrelaticnship
between the bilateral ard the multilateral track. The multilateral
negotiations are designed to canpliment and facilitate, but not
substitute for the bilateral negotiatioms.

Miltilateral negotiations have to

- deal with questions which are not being dealt with by the bilateral
negotiations. But Lhese issues are important for regiormal cooperation
and confidence building.

- By these regotiatioms praclical measures should be considered, for the
benefit of the people livirg in the area.

- Last but rot leasL, the expertise and experience fram countries
outside the region should be made available in crder to broaden the
detemrmination for peace.

We have to keep in mind that one side takes the view that one cannot even
address, et alore sclve issues pertaining i.a. Lo the envirorment ar
water resources as long as the root causes and underlying problems of the

ARAB-ISRAFLI conflict are not being settled.

Be that as it may be - your presence, distinguished delegates, here in
Vienna, our baslc detemination to tackle same of the most canplicated
issues of the Middle Eastarn region must trarscend tne urge for simply
restating well-known and rigid positiors, without - at the same time -
offering practical ways and maane for cooperation for the berefit of all.
1f this spirit can gquide ocur work in the two or three days ahead - the
meeting will not have been held in vain.

As the host for this gathering, 1 wish to launch an urgent appeal to all
sides to conduct our deliberations in a constructive spirit, with an open
mind and in good faith,
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I have no doubt that this indeed is the desire of both, the participants

fran the region as well as fram outside.

Distinmguished delegates,
without finding middle - and long term solutions for the water question,
a stable, just and lasting peace in the Middle East will be unthinkable.

The Middle East is characterized by water scarcity and a high, and
increasing water demand/supply ratio. Water related conflicts have
existed in the history of the region and the potential for their
contimiation into the future seems to grow.

Vulrerability of water resources in the region is one of the highest on
the globe, and numercus developments increasing the stress on the water
resources system can be forseen. These include pepulation growth,
development of agricultural amd industrial water use, urbanization, the
impact of climatic change and the deteriocration of water quality.

ALl these features call for the preparation and implementation of a well
tailored regional policy which cannot be realized without intermational
negotiation and cooperation.

A rational and effective management of natural resources, and water
resources in particular, must be based on factual infarmation and a
thorough understanding of the laws of nature that govern the resource.

The potential for conflict in the allocation of water rescurces to
canpeting uses and users of water makes the adoption of rational schemes
and a reliable information basis even more important. Negotiations
between different groups of users within any country, and negotiations
between different user countries that share a cammon rescurce, must be
based on reliable, accurate, and shared information. Negotiations must
also be based on a cammon understanding of the behaviour, the constraints
but also the potential and opportunities of the water resources system.
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AJSTRIA, with her longstanding and traditional ties of friendship to all
the countries in the region has for a considerable time sought an
opportunity to make a meaningful practical and direct contribution - how
modest it may be - to the peace process in a region which for far too
long has been beset by mistrust, human misery, tension and war. This
contribution I am talking about is intended to go beyond mere political
statements in support of a just cause of whatever side.

This is why we have offered Viennma as the venue for these talks in which
my delegation - whose expert members cammand considerable experience in
the water field intends to participate actively. Two papers will be
presented - one more specific on our own experience on interregional
water resources management in Central Eurcope - ard the other, more
general, on "Advanced Methodologies for Resource Management and
International Megotiations”. '

In conclusion, distinguished delegates, I wish to dwell briefly on the
methodology of our work in the caning days and - finally - on same of the
more practical aspects invalwved.

We have so far distributed two "administrative circulars” and one
provisional agenda. An updated version of the proposed AGENDA is now
before you. Alsc the final fomat of our work tomorrow will still hawe to
be decided at the end of today's meeting.

I apologize for the short motice and the considerable time pressure under
which everything was prepared - but this is due to circumstances beyord
the control of the host.

The gereral and central approach to this meeting of the Working Group on
Water Resources should lie in creating and pramoting comditions conducive
to a businesslike, open and relaxed atmosphere where serious effort
prevails.
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For that reason the meetings are closed to the press, no cofficial records
will kept - instead there will be repeated sum-ups by the chair - and
English will be the sole working language. For the latter I beg the
unterstanding of those for wham this might have created problems., The
actual work, of course, will be guided by the chaimmen of the various
sessions of the (full) Working Group as well as of the technical
Sub-Comittees to be created as appropriate.

We, as the hosts, see it as our primary responsibility to contribute as
far as possible to such an atmosphere - therefore we are offering the
buffet - style luncheons every day and we do hope they will pramote as
much personal interaction of delegates as possible.

Finally, let me assure you, distinguished delegates, that we will do
everything in our power to make your stay in this conference center both
profitable and enjoyable. Please, do not hesitate to call on us in the
Austrian delegation as well as on the support staff in the AUSTRIA CENTER

at any time.

Thank you again for attending this meeting - may our deliberations be
marked by a genuine desire to contribute to the Peace Process in the
Middle East.

Despite all the differences and the big political gap still existing
between the parties directly concerned - we are all human beeings who are
longing for peace and a life free frawm misery, coercion, conflict and

War.

The region of the Middle East has experienced all this for far too long -
let us at long last put together cur imagination, cur courage, our vision
and uppermost our political will to agree on practical steps of
cooperation in the vital field of sharing water resources for the benefit
of this and the future generations.



MIDDLE EAST MULTILATERAL NEGOTIATIONS:
WORKING GROUP ON WATER RESQURCES
MAY 13-14/15, 1992, Vienna

AGENDA
Day One - May 13

Morning:

10: 00 - Welcoming remarks and introduction: Austria

10:15 - "Alternative Water Futures in the Middle East"
Multi-media presentation by U.S., followed by general
discussion.

11: 15- Break

11: 30- "Experience, Expertise, Resources: Lessons from Others"

13: 00 Tanch

Afternoon:

14:30 - "Regional Perspectives"®

16:00 Break

16:15 - Continuation of "Regional Perspectives"

Summary and discussion of areas of cooperation for
consideration by technical subgroups on Pay Two.

17:00

Day Two - May 14

Morning:

Subgroups meet with the objectives of 1) discussing the prospects
for cooperation in their areas, and 2) suggesting a workplan for
future activities. Among the possible topics which have been
suggested for technical subgroups are the following:

- Enhancing data availability [including discussion
of regional stocktaking and an inventory of needs]

- Enhancing water supply

- Water management practices [including conservation and
agricultural practices]

- Concepts for regional water cooperation and management.




Afternocon:
14:30 - Full working group reconvenes to:

- hear oral reports from technical subgroups

- decide on working program of techniecal subgroups
16:00 - break

16:15 - Full working group meets to consider its own agenda,
venue and timing for next meeting.

== Wrap-up

Day Three - May 15 until 13:00

Concept: Activities could cover three days if more time is
needed for presentations, the meetings of technical subgroups, or
discussion of future work program.
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"ALTERNATIVE WATER FUTURES IN THE MIDDLE EAST"

I. INTRODUCTION

As a co-sponsor of the Middle East peace process, the
United States Government wants to welcome all those in
attendance. We also want to thank the Government of
Austria for hosting the first multilateral working
group on water resources after the Moscow organizing
meeting. We are all grateful for the splendid

arrangements.

In discussing "Alternative Water Futures in the Middle
East," I will take up the general context before
turning the floor over to Mr. Delli-Priscoli of the
U.S. Corps of Engineers, who will deal with the
technical possibilities. At the end we will have a
presentation of computer mapping which will demonstrate
a type of analysis and technology which could help
facilitate solutions to water problems in the Middle

East.



I1. THE CONTEXT

This meeting of the Working Group on Water Resources ==
and the four other working groups that are being held
this week and next -- mark an important milestone in
the peace process launched at the Madrid Peace
conference. After Madrid, for the first time ever,
Israelis, Palestinians and Arab states met bilaterally
in direct negotiations aimed at a comprehensive peace
settlement based on United Nations Security Council
Resolutions 242 and 338. And now, for fhe first time
ever, Israel, Palestinians and Arab states are sitting
down in direct multilateral talks to deal with regional

issues such as water and the environment.

As President Bush told the Madrid peace conference:
"progress in the multilateral issues can help create an
atmosphere in which long-standing bilateral disputes
can more easily be settled."™ 1In Moscow, Secretary
Baker told the multilateral organizing conference that
"no one should expect immediate breakthroughs toward
multilateral cooperation in the Middle East, but
neither should we neglect the possibilities for

cooperation which exist at this unique moment in the



history of the region and at this unique moment in the

history of the world."

So, in thinking about nalternative water futures in the
Middle East," our aim should be to think big but
proceed carefully. Our discussions will offer a real
and valuable chance to address issues that may not lend
themselves to full discussion in the bilateral
negotiations. Our discussions can help create an
environment in which the bilateral talks stand a better
chance of succeeding. Indeed, while keeping our
ambitions broad, we might be able to focus initially on
small, practical steps that can help provide a

foundation on which to build.

The multilateral process has been designed to
complement, not substitute for, the bilateral
negotiations. Indeed, the scope and pace of what we do
in these multilateral working groups will be determined
by the degree to which this work facilitates the
bilateral talks. The co-sponsors of the peace process

intend for this to guide our work.



These multilateral negotiations can become an integral
part of the Arab-Israel peacemaking process. We

pelieve they can accomplish four objectives:

o First, multilateral negotiations will send an
unequivocal signal that all participants in
the process -- regional and non-regional --

are committed to peace and reconciliation.

o Second, the participants will be able to
address on their own merits a range of
regional issues which go beyond the bounds of
individual bilateral negotiations, and which
are basic to regional development and

stability.

o Third, not all water issues need await a
comprehensive settlement; simple steps toward
solutions to these issues can positively

improve the conditions of peoples’ lives now.

o urth, multilateral negotiations must focus
primarily on parties in the region, but they

can also marshal the expertise, experience,



and resources of the international community,
and create a broad consensus in favor of a
negotiated peace. The large number of
non-regional parties in attendance today

shows this potential is real.

I have noted the need to consider simple steps that can
benefit everyone in the region. A key challenge will
be to avoid polemics. Another key point to keep in
mind is that all discussions and activities should
allow -- in fact, encourage -- Syria and Lebanon to
participate. They are of great importance to Middle
Fast water issues across the range of topics we will be

considering.

The road ahead is full of possibilities opened up not
only by changes in the general environment in the
Middle East but also by developments in technology. I
would like to turn to Mr. Delli-Priscoli to address the
technical aspects of "alternative water futures in the

Middle East."



III. E TEC CA S5
Choice

Through our technical remarks, we hope to stimulate
discussion of fruitful areas for cooperative means to
remedy shared problems, in effect helping to create

alternative water futures in the Middle East.

Looked at from the broadest perspective, water issues
can play an important role in the search for peace in
the Middle East because they cut across 56 many social
and economic questions. Water issues both affect and
are affected by:

* Population Growth

* Economic Development (Industry, Agriculture)

* Urbanization

* Environment

Each party must address water issues in its plans for
development (indeed, for survival). In the
decision-making process, water issues are usually
analyzed at a number of different levels: local,

national, and regional. Cooperation at all of these



levels can play an important role: between local
communities, between competing sectors of a national
economy (agricultural and industrial, for example), and

across territorial boundaries.

The Middle East stands at a crossroads. It has a
historic opportunity to discuss its water future.
certainly, one way to select a water future would be to
do nothing differently. We are all too aware, however,
of the risks of that approach. Alternatively, the
Middle East’s water future could be based on choices 1)
to develop national infrastructure/adapt technology to
increase supply, 2) to encourage sectoral/behavioral
modifications to reduce demand, and 3) to work with
colleagues in other nations to develop an integrated
approach which aims for both of these. 1In

considering technical and technological issues, we
encourage the parties to think of steps in each
category -- and in combination in the three categories
-- which can improve their prospective water futures,

particularly through cooperation with their neighbors.




Cclearly, one place to begin would be improving the
availability of information on water resources. To
produce the desired results, any water resource
decision must be made in the context of a relevant,

reliable and objective database.

In addition to the social, economic, and political
factors affecting and affected by water use, there, of
course, are some key technical factors to consider as
well.

* Variations in flow (in time and space)

*+ Ground water availability

*+ Precipitation

* Patterns of water use

* Water quality

In this context, a clear first step would be to
consider what types of data are needed to assess the
water situation in the region and to plan for the

region’s water future.



Technologies

Technology is another area where we could begin. We
are aware as never before of the possibilities created
by science for better understanding and coping with
water problems. Concerted development and broad
application of technological breakthroughs could

benefit all.

Enhancement as well as conservation of existing water
supplies are both areas where modern technology has
much to offer. Many of you in this room have been
leaders in developing and applying new technologies in
such areas as water reuse, aquifer exploitation,
desalination, groundwater recharge, irrigation,
conjunctive use of ground and surface water, and water
management and conservation. The working group may

wish to discuss these and other areas.

In addition to hard technology, there are possibilities
for computer and satellite applications to meet the
challenges of combining data and judgment. In this
area of technology, some of the most promising develop-

ments are in the area of Decision Support Systems.
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o Such systems, linking satellite capabilities
with ground verification techniques
("ground-truthing"), allow us to create near
real-time models of available water resources
for a given region -- an invaluable aid for

planning.

o We will demonstrate for you a Geographical
Information System, which is one example of a

Decision Support System, in just a moment.

While few would doubt the potential usefulness of these
technological tools, it would be unrealistic to assume
that they alone hold the key to successful water

futures.

The Benefits of Coopera n

Technology can help national water planning; but in a
region as geophysically unified as the Middle East, an
important opportunity exists to multiply the benefits
of technology through cooperation. To be successful in

the long run:
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Reliable information must be available on
such subjects as transborder river flows,
aquifer exploitation and recharge rates,
precipitation levels, and so on. Computer
and satellite technology can help make this
information available, but these tools are at
their most effective when based on reliable,
comprehensive ground data, obtained through

cooperation.

In a similar way, the technologies of water
supply enhancement. are most useful when

developed and applied cooperatively.

In the case of trans-national aquifers,
cooperation is needed for effective

groundwater recharge and remediation.

From an economic point of view, sharing
expertise and costs could offer benefits to
all parties in exploring and developing
capital-intensive desalination and other

technologies.
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Thankfully, from the technical point of view,
cooperation is not an all-or-nothing proposition.
Management experience in water resources worldwide
indicates that there are a range of cooperative options

which could be open to the parties of the region.

This range could be described as a continuum. The left
side of the continuum represents low cooperation and
might include activities such as: individual and
locally specific studies; national level field
assistance, intersectoral panels, plans and forecasts.
The right side of the continuum represents high degrees
of cooperation and might include activities such as:
treaties, river basin authorities and regional
authorities. The middle of the continuum represents
moderate degrees of cooperation and might include
activities such as: intergovernmental panels, regional

studies and data exchanges.

some of those activities on the left are relatively
simple to initiate; those further to the right require
a great deal of planning and investigation and are

possibilities for the future.
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This concept of a continuum of cooperative
possibilities may be helpful as the regional parties

consider the twin questions of:

first, how the multilateral process can support

the bilateral peace process and,

second, what initial steps can be taken toward

cooperation beneficial to everyone.

We would now like to share with you nné of the tools
for analysis which we have developed in the U.5. I
want to emphasize that this is one of many such tools
now being developed and used around the world. It is
offered to stimulate the thinking of this group about
alternative water futures. To present it, I would like
to introduce Ken Landfear, the U.S. Geological Survey’s

principal geographic information systems expert.

IV. GRAP P 9] ONS 0]
V. CONCLUSION

In our presentations on "Alternative Water Futures in
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the Middle East", we have tried to make three points:

-- The new context in the Middle East opens up new
opportunities. We should seek simple steps to support
the bilaterals and foster international cooperation for

the benefit of all;

-- Technology offers opportunities, too, but their

benefits are magnified by cooperation; and

-- As the attendance at this working group
illustrates, there is a wide community within and
outside the region who have experience, expertise and
resources which could be focused toward creating a

better "water future" in the Middle East.
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MULTILATERAL TALKS ON WATER RESOURCES IN THE KIDDLE EBAST
INTERNATIONAL WATERS PROJECTS -- LESSONS OF EXPERIENCE

May 13, 1992

; Mr. Chairman, Your Excellencles, Ladles and Centlemen, on behalf
of the World Bank, 1 vould like to express our pleasure and our Interest In
participating in this Worklng Group on Water Resources. We at the World Bank
very much share the viev that water availability--in adequate quantity and of
appropriate quality--is a crltical constraint to sconomic devslopment in the
M{ddle East, We also belleve that finding creative solutions to this problem
{s essential to both the success of the Peace Talks and to the well-belng of

the people Ln the reglon.

2. Mr. Chalrman, you have asked us to share with the distingulshed
Jdelsgates present here today the major lessons from our world vide experlience
with projects for use of {nternatlonal waters, Almost since ita Inception
some forty five years ago, the Bank has boon invelved, on many occasions, in
helping governments veach agreements on developing International waters--
though not always successfully, I musct confess. In my presentation this
morning, Mr. Chairman, 1 would 1ike to share with you & fov oxaoples of our
successes and fallures, I will follow that by suggesting the critical factors
and approaches vhich, in our opinion, contribute to a successful outcoms. The
concarned parties in the reglon might wish to kesp thess lesscona of experiencs
{n view as they set out on the road towards addressing the critical vater

problems facing the reglon.




. The [lrat exaaple, I vould like to dlecuss, Mr, Chalrman, concerns
The Indus Rivar basln. Pacelitlon of che Indlan sub-continent in 1947 eut
right scross the Indus river systes: overnight, Indla becase the upstreda
riparisn and Pakistan the dovnatreas riparlan state on the major rivers that
compries the systes; the dlviglon of tho vaters vas transformed froa s
national to an {ncernatlonal matter. Despite thelr tense peolitical and
soclal relatlons, sach riparian recognlzed the dangers of unresolved competing
clalms. Pakistan's traditional frrigation aceas and opportunities for thelr
gxtenslon wers threatened, and Indla's unilacaral use of the headvaters would
almost certalnly have led to major confllce in vhich all partlies wvould have

bean losere.

&, Soth countrles recognlized the critical {mportance and their muctual
{nterest in assurlng adequats and secute supply eof vater to the Farnare who
foramsd tha backbone of the econoay. They desired a neutral outalde party to
help find an equitable solution. Tha World Bank offered to facilitate an
agresssnt, In 1950, the then President of the Bank vrote to tha two heads of
stats offering the Bank's good offices. The offer was sccepted the following
yesr. The Bank put together a large team of senlor experts and consultants to
conduct technical studies and formulate slcernative solutlons for discuseloens

with the two principal partles.



- Based on that work, and afcer extensive negotiations it was agreed
to allocate tha use and beneflit of throe westeln clvers (the Indus, Jhelum and
chenab) to Paklstan, and thres eastern rivecs (the Ravi, Beas and Jutle)) to
Indla, To compensats Pakistan for the loss of the waters of the Easterin
Rlvars, alx governments (Australia, Germany, Canada, Nev Zealand, U.K. and the
U.9.A.) and the Bank agreed to provide funds to enable a aystem of replacement
works and development works to bs constructed. Developaant {neluded the
Mangla and Tarbala dama, three major barrages and more than 400 miles of link
cansls. Furchaxmore, 1n the case of FaklsLki, Wils watws apportlening
agresment Was accompanied by an {nsurance against development by the upstream

riparlan.

6. It took 13} years O roach agreement on the Indus, L5 years to
{mplement the replacement wotrks, and yet lnoth;r 1% years to finally complete
Tarbela. Throughout this period, the Rank continued its involvement in the
Indus development program .«from the inltlal dlscussions right through to
project {mplementation 8TAEE. This long-term involvement provided crucial
asgurances Co the riparians, £o the donor conmunlty and to the private sector.
The outcome was the generation of international {nvestments amounting to well
over two billion dollars, which funded one of the greatest eivil works
programs of all time. These {nvestments wete funded through the creation of
an Indus River Fund put together and managed by the Bank and supported by

sight countries.

s The resulting Indus Waters Treaty 1is regarded as one of the most

guccessful and comprehenaive agrooments evet reached for sharing the watets of




s major rlver systes. 1r has tho great merlt of clarlty and simpliclty, with
no amblgulty or possibilicy for mlslnterpretation and has proved robust

chrough 30 years of hostility and nilstrusc.
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B. Other sxamples of successful riparian agreements are provided by
the Lesothe Highlands Project and tho Komatl Basin Program, both concerning
rivers in the pullt[:illy-sensltivt areas of southern Afrlca. In Lesotho, the
potential for transferring water from tho headwatsra of the Orangs River to
densaly populated areas in South Africa was firet investigated in the 1950s,
Buc the flrst serious step tovards cooperation was taken only in 1978, when a
joint technical connlttes was established with the Bank providing the
technlcal secretariat. From the beginning, it was realized by all partles
that the direct beneflits from tho proposed project would accrue almost wholly
to South Afrlca, The assancial issue was, therefore, the terms on which
Lesotho would allow South Africa accoss to this developaent opportunity. The
crlrical development was the evolution of a formula that was seen to be falr
to both parties, Thls formula reflects the fact that an alternative alignment
lytng wholly in South Africa vas estimated to cost--in present valus terms--
about twice the Lesotho Highlands alternative. Even after paylng the full
costs of tha schema as constructed, togetlier with a royalty equivalent to
about 601 of the difference between the two altarnatives, South Africa still
came out ahead. Lesotho ln its turn will recelve in royslties, income
equivalent to no less than about 25% of {its total export sarnings. Both

parties, therefors, galned signlflcant new bensfits through the agreement.




9. The Komatl Rlver agreement (s a very recent example of an
{nternational {nitlative in the development of shared waters. Collaboration
{s between South Africa, Swaziland and Moramblque, Two drafe creaties ars nov
In the process of ratificaction: one to establish & Joint Water Comaiseion as a
technical advisory body dealing with :1} matters concerning wvaters of common
{nterest; the second concerns cost sharing, the constructlion of major dams and
water allocatlon from the reservolrs. During lengthy negotiatlions, riparians
made open and objectlve svaluatlons of thelr requirements, and assessed the
potential benefits undar prospective Lnvestment scenarios, The Bank assisted
{n the process through a UNDP/Bank project to provide an adviser and & panel

of experts.

10. It (s Interssting to note that ln the case of Lasotho, as also for
the Komati Basin, {dentificatlon of possible development scenarios dated froam
well before an independent facllitator hecame actively involved, It was,
however, only oncs a facillitator was engnged that project implementation
became a real possibility. In both cases, Bank participation in the
negotiation process was cruclal In bulldlng trust betwesn tiparians of unequal
wealth. influsence and technical expertise; in providing assurances to
{nternational contractors and donor institutions regarding technical and
financlal viability: and {n devising the mechanisma needed to secure financial

sSuppore,

11, In contrast to such successes, the Senegal River Basin presents &
case where agreement vas reached between riparians before approaches vers mads

to & technically competent neutral agency for support. In that instance, it




was feund that the development projects on the scale proposed vers not
sconcmlcally justifled. Desplte this advice, alternative financing wvas
secured by the riparians for {mplementaclon of the main dams vith their
assoclated irrigation and powsr dovolopments. It 18 now gensrally accepted,
howsvar, that the sconomle returns from these projects are vary low and are

likely to remain a severs burden on the budgetary resources of the riparians.

Eey Lessons of Expaxiencs

12. Mr. Chalrman, let me turn now to some of the key lessons that can
he extracted from our experlence with these and other international water

projects around the world,

13. Flrst, and most critlcal precondition is that the scheme should be
technlcally and economically feasible and should lead to incremental benefics
that cannot be obtalnsd without collaboration between the partiss. In other
vords, it should be a pesltive sum game and there must be a feeling ;nen;;t
all riparians that coordinated development of the water resource Can lead to
benefics for all. Countries need to percelve clear-cut benefits and thelr
equitable distribution Lf they ave to negotiate, or sven compromise, on Lasues
of national importance, in particular gince unilateral action can often appear
attractive ar first, especlally to an upstream riparian or to a mors powerful
srate. 1In some cases the smphasis may need to be on a mutual recognitlen and
understanding of the costs of pof reaching agreement--on the dangers this

ertalls and the development opportunitles Eoregons. Recognltion of this




mutuality of (ntarest {s critical to bullding comaitment among riparians

vithout vhich no amount of technical study or mediatlon can bear frult.

14. Second, thers needs to be mutusl recognitlion of the problems and
lasues facing all riparians., Each must have a senss of ownership not only in
the solutlons propesed but aleo in the process by vhich thoss solutlons are
reached, Without that sense of ownorship, there can rarely be sustained

commiemant to the content of negotlated settlements,

15. Third, agreement on basic data for planning is a valuable firsc
atep in negotlations and is normally A necessary precondicion for reaching
agreement. A willingness to share data, to collsaborate on data collectlon,
and to allow aqual access to data handling and processing systems, can be
valuable mechanlems for creating trust. Further dovn the process, high
quality ctachnical work and a consultative approach make the process mors
transparent and acceptable. Mutual respoct for technical work 1s a necessary
basis for any negotiatlons and can bulld a platform for political accoerd. Wa
must recognize, nevertheless, that the negotlation process involved 1»

complex, takes time and requlres porsistence by all partles.

16. Fourth, existing rules on sharing International waters provide
guldance on water treaties but leave much room for interpretation, requiring
in all casss a willingness to compromise. Experience shows that each vater
collaboration sffort presents a unlque challenge and a unique opportunity and
that internatlonal rules must be Interpreted accordingly. The usa of an

independent facllitator with tschnical and financial resources and credibility



;lch the international financial comaunity can be of considerable valus (n

successfully negotlating agresnants,

17 Fifth, the sarly, croative and flexible {dentification of
{nvestment possibilicles, before positions have hardened, can play an
impocrtant role i{n facllitating agreement, The ldentification of investment
scenarios and assoclated projects is Ilmportant, not only for exploring
development options but alse for Lllustrating the incentives vhich may
accompany collaboration. Comprehensive river basin planning, preferably based
on common data and assumptions, can help genorate mutual understanding and
synergy in place of confrontation and tradiclonal bargaining from fixed

positions.

18. Sixth, simplicity and transparency in agreements are highly
deaslrable, slneces unamblguous solutlons that can be readily understeod by all
partias are likaly to be more durable than those that depend on detailed legal

explanations or complex technical criterla,

19. Lastly, water development programs are usually very costly, and
the likely avallability of finance can thus become a critical incentive to
collaboration, This was clearly the case In the Indus and the southern Africa
exanples I dlscussed earlier., Both public donors and private investors
required that the technical and financial vlability be glven indepsndent
corroboration while the Bank's {nvolvement in financial management provided

{mporcant guarantees in viev of the political sensitivities involved,



Concluslon

20, In closing, let me tepeat that the success of achleving agreement
on international waters s determined largoly by the commitment of riparians,
with the driving forca of that commitwent being convictlon that agreements can
lead to benefits for all, There should be a mutual recognition of problems
and lssues, and riparlans should dovolop ownership not only of the content of
any agreoment but alse of the process by which {t {s reschad. Agreement on
basic dara (s a valuable First step in any process but full dafinition of all
data need not be a prerequisite of a workable agreement. 1 would stress thar
the process leading to a lasting agreement will cake time and paralstence, but
experience suggests that it can be asslsced by indapendent and impartial
factlitarion, in partlcular where the facllitater brings resources to the
program. Effective facllitation malntains transparency and kesps the process
moving forward. This facilitation must be assoclated with and supported by
high quality and credible technical work. This, in turn, helps genarate
confldencs and commitment to investment by the riparians themselves, by the

donor community and by private sector agoncles.

21, Mr. Chairman, I hope that these lessons of experience will be
helpful te working group in its efforts to help the Region move towards a
successful agreement on developing and managlng Reglonal water resourcas. On
our part, we at the World Bank, stand roady rto asalst in thls andeavor in any

way we can,

Thank you.
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MIDDLE EAST PEACE PROCESS
MULTILATERAL WORKING GROUP ON WATER RESOURCES
VIENNA 13-15, 1992

OPENING STATEMENT OF EC PRESIDENCY

Mr. Chairman, on behalf of the European Community and its Member
States, it gives me great pleasure to address to all the
delegations present here in Vienna today. We are very pleased to
have been asked to co-organize this first substantive meeting on
the Water Resources Working Group. This reflects the commitment of
the Community and its Member States to the Peace Process and to
the achievement of a just, lasting and comprehensive peace in a
region with which we have long standing ties and whose stability

and security are essential to our own.

A just, lasting and comprehensive settlement of the Arab-Israeli
conflict requires political will on the part of the peoples,
nations and governments concerned. It also requires their
commitment to creating a new framework for interaction, in which
disparities and distorsions caused by the conflict are gradually
eliminated and the people who have suffered as a result of it made

aware of the dividends of peace.

We must realize however that the progress 4in the multilateral
exercise will depend primarily on concrete progress in the
bilateral track of the peace process, where regional parties must
demonstrate their genuine commitment to peace. Regional
cooperation cannot be seen as an alternative to a political

solution, rather as a necessary concomitant to it.




Mr. Chairman, the creation of this working group on water
resources reflects the awareness shared by all on the urgent need
to address the region’'s serious water problems and on the
potential contributions to the Peace Process as whole that

dialogue in this particular field may imply.

The European Community regrets that some of the regional parties
concerned chose to stay away from this meeting. We believe that
they are missing an important opportunity to present their views
in a broader context, to discuss their problems with other
reqional parties and with parties outside the region who stand

ready to help.

Water resource is indeed a critical issue in the Middle East. Most
of the leaders in the Middle East have stated that the water

problem is one of the sources of the present and future conflicts.

The decisions regarding water resources in the Middle East will,
in a real way, be choices for destruction or order, for hurt or
healing, or for separation or reconciliation. None of us will be

able to avoid these choilces.

A network of mutual water interests and projects must gradually be
established among the nations and people of the Middle East, hand
in hand with the strengthening of relations between the region and
the rest of the world.

The European Community and its Member States are prepared to offer
its views on the water resources situation in the Middle East, but

in this initial stage it looks forward to hearing first from the
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regional parties their own assessments and their identification of
priority sectors and criteria for the selection of programme

components.

However, the European Community is wvery happy to bring to this
working group the benefits of its experience in two particular
projects with a meaningful contribution to the Middle East

precblems relating to water.

The first of these experiences concerns an underground aquifer
lying astride an international frontier. Although substantial work
has already been accomplished on cross-border river basins (the
River Niger, Senegal and Mekong, for example), man’'s knowledge of
aquifers is rather more defective. Hydrological science of this
kind is of capital importance in essentially arid countries, 1in
particular in the Middle East and, for us here today, between

Israe]l and the West Bank.

our second experience draws attention to the need to find an
appropriate institutional framework for the pursuit of the general
interest of a number of sovereign states in a single river. This
becomes of major significance with the prospect of broader
regional agreements, such agreements being indispensable in view
of the scarcity of water in Israel and Jordan. Significant, too,
is the definition of the institutions responsible for overseeing

the implementation of such agreements.

Mr. Chairman, 1 .ask you now to give the floor to
our expert, Mr.Torrent.
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GROUNDWATER SHARING PROBLEMS

EXAMPLE OF THE FRANCO-BELGIAN CARBONIFEREOUS AQUIFER

Introduct ion

| would like to present two cases. The first one dealing mainly with
the quantitative aspects of the water resources management of an
aguifer. The second one directed to the water quality monitoring and
improvement of an internaticnal river basin.

The first example is not a success story. However it has been selected
to show the useful lessons to be drawn from the negative consequences
of a lack of cooperation between countries, to describe the specific
problems related to, transnational management of an aquifer, different
from a river basin, and to investigate what the right way should be in
such a case.

Known since the late 19th Century, the Carbonifereous carbonate aquifer
constitutes a vast structural unit, extending on approximately 70 km
from Namur In Belgium in the east to Lille in France in the west.

The good hydraulic characteristics of this reservoir led to its
development for the water supply and economic expansion of the Lille-
Tournai and Flanders area. The aquifer covers some 20 X of the water
demand in the Lille area and more than 80 % in the Belgium part, where
surface water is the only alternative, Moreover, some groundwater Is
“exported” from the Wallonie region to the Flander region, within
Belgium.

studies were undertaken in 1965-68 to improve the understanding of the
aquifer, followed in 1974 by attempts at coordination between French
and Belgian authorities without much success. In 1977, sudden high
losses of the Escaut/Schelde River occured, inducing a signiflicant
recharge ot the aquifer and the temporary stabilization of water
levels, allowing to postpone decisions. But the drop of water levels
(1.5 to 2 m/year) has resumed since 1982-1983, and the guestion of
trans-national management of this aquifer, whose exploitation
interferes with the land development, has re-surfaced.

Recent studies have shown that |t is feasible to balance the
withdrawals with natural recharge, thanks to a redistribution of the
withdrawal locations. This would mostly imply the dave lopment of the
southwestern part of the aquifer (in Belgium) and transfer of the water
to the northwestern part (in Belgium and France). But, so far no
concerted action has been or can be taken due to administrative

difficulties :
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= scattering of the centres of “withdrawal accounting” : i.e.
Basin authorities in France and several regional offices in
Belgium, each using different systems of accounting:

- difference of legislative and Iincitative means (withdrawal
taxes for example) on each side of the border:

- scattering of decislon-making centres.

Consequently, the global hydrodynamic conditions of the aquifer are not
taken into consideration in the well fields distribution. The
excessive concentration of groundwater withdrawals, west of Tournai in
the western part of the aquifer that originally was artesian, has
induced several negative constraints since three decades.

For the period 1974-88, the total withdrawals were relatively stable
(97 MCM/y), but with an increase in the Belgian western part (26.5 to
34 MCM/y) and a decrease in France (34 to 2B MCM/y). The destorage is
globally estimated at of 1.1 MCM/y with, consequently, a continuous
drop of the water levels and negative effects (both physical and
economic)} such as

- increase of investments and operating costs,

- necessity to deepen some existing wells,

- deterioration of water quality,

= abandon of wells for industry,

= extensive subsidence of soil and danger of pollution.

Therefore, the cration of a co-management structure, using homogeneous
technical and legislative tools, is a prerequisite to a geographical
reshuffle of the volumes of water withdrawn in order to counter—-act the
negative effects ment ioned above.

In fact, to develop an aquifer Is more than Just tapping a yleld in Its
withdrawal location, like a river intake. Rather, it is the
combination of tapping part of the aquifer's natural flow and part of
the reserves. The influence of such withdrawal extends progressively
throughout the aguifer far beyond the abstraction point itself.

In the present case, the only long-term sustainable strategy is a
development that includes a global groundwater balance. It is as much
necessary to distribute influences (drawdowns) as to distribute
equitably the limitations of withdrawals aiming to respect constraints,
even if those are located in only one country. It is a real co-
management that must be set up.

The difficulties encountered at the study stage, have shown the
necessity, before anything else, of sharing the data useful for
managing the aguifer, with mutual checking and validation aof the data
or, better even, a cooperative acquisition of these data.
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In the constitution of"a regional water data base, a first step is to
reach an agreement on the validity eof the data : consistent
definitions, measurements methods, methods of accounting. The data to
be gathered include

- raw data on water resources : hydroc|imatic data, runoff data,
hydrogeological data, water guality data;

- raw data on water withdrawals : river Intakes, including
specifications of the works, groundwater extraction;

iy raw data on water use

- description of conveyance systems an distribution of fluxes,
- details of water use : urban, agricultural, industrial, energy,
- detalls of water treatment and water recycling.

Furthermore, the knowledge of the aquifer must be brought to the same
level in both countries. as a secondstep, an hydrodynamical model must
be constructed and calibrated so that various prospective schemes of
exploitation can be simulated. This tool, permanently updated, must at
all times be used in a “transparent" and “contradlictery” way. which
supposes a parmanent structure.

This example shows that the co-management of a trans-national aquifer
requires agreement first on a technical level (data sharing, aguifer
modelling and mutual validation) and then on an institutional level, to
implement in each country or region the recommendations of the
commission of technical experts, as It will be shown in the second
example which is recognized as a success.
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THE INTERNAT IONAL MAMAGEMENT OF

THE RHINE BASIN

The Rhine Is 1.320 km long and Its catchment area covers 185,000 km,
spread over seven countries. Over the years, there has been an
increasing demand for Rhine water. Applications include dr ink ing
water, cooling water for power plants and Industries, industrial-
process water, irrigation, etc ... Today, 50 million people and 20 %
of the world’'s chemical Industry are centred on the Rhine. Although
pollution of the Rhine from domestic sources dates back centuries, the
industrial boom in Germany. Switzeriand and the Mether lands bafore and
after the second World War is acknowledged to have caused the greatest
deterioration in river guality. As a result, annual salmon catches
fell dramatically from nearly 250.000 in 1885 to zero in 1940. This
was the first awareness of transboundary ecological problems.

Several international institutions, comprising some or all the rliparian
states axist such as

- the International Commission for the Hydrology of the Rhine
Basin, created in 1870 within the framework of UNESCO's
International Hydrological Decade, whose tasks include

support of cocperation between hydrological institutes and
services active in the catchment area of the Rhine,

executing hydrogeological studies in the Rhine Basin and
exchange of research rasults,

promot ing the exchange of hydrological data,

development of standardised methods for collecting and
processing hydrological data,

the permanent franco-german Commission concerned with
deve lopment works and flood protection.

But we will describe one institution, which although light and flexible
is particularly efficient and which represents a good axample of
systematic research of common interest.

In 1950, at the initiative of the Dutch Government, the International
Commission for the protection of the Rhine (ICPR) was created
comprising the Metherlands, Switzerland, Germany, France, Luxembourg
and, later on, the European Community, with as its main objective the
improvement of the water quality of the Rhine. The Commission started
with the installation of a water-quality monitoring programme,
comprising nine stations for the survelllance of Rhine-water guality at
the international borders.
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The other problems dealt with by the ICPR iInclude :

- chemical pollution {(framework for detalled regulations]),

- chloride (fertilizer production by the Alsatlian potassium
mines),

- thermal pollution (powerplant cooling),

- acclidental spills,

- deterioration of the ecosystem.

After the Sandoz accident in 1986, when tens of tons of toxic products
were spllled in the Rhine near Basle (Switzerland), the Rhine-border ing
countr les decided to boost and reinforce actlons to improve Rhine-water
quality. |In 1987 the "Rhine Action Programme" (RAP) was approved by
the Ministers of the State members. The RAP aims to achieve four goals
by the year 2000 :

- to restore the river's ecosystem,

- to reduce the pollution of sediments,

- to ensure the river's continued suitability as a scurce of
drinking water,

- to guaranty the health of the North Sea marine ecosystem.

To achieve these oblectives, the RAP idnetifies four different fields
in which specific activities will be undertaken

- regular waste disposal from industries and municipalities,

- accidental spillage of toxic wastes,

- pollutlen from diffuse sources,

- improvement of actual hydrological, biclogical and
morphological conditions of the Rhine.

The ICPR is composed of civil servants and experts coming from all
Member states with a revolving chairmanship every three years. A |ight
technical and scientific office (10 persons) is maintained in Koblenz
(Germany), which coordinates the work of about 25 international groups
of experts, each dealing with specific problems (security of industrial
sites, chemistry of effluents, standards, legal guestions, etc ...).

The ICPR works only at a technical level. The international groups of
experts prepare reports and recommendations that are discussed with the
institutional delegates of the Member states during plenary sessions
that meet at |east once a year. When necessary, meeting at the
Ministerial level are convened avery two or three years.

The experts and national delegates know each other well and have mutual
confidence. The actions decided during these meetings are implemented
by the national delegates through their own institutional and
legislative systems, which differ from one country to the other.
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The success and efficiency of such systems come mainly from the fact
that the ICPR does not act as a river policeman but as a coordinator
for the governments involved.

Most recommendations are adopted Informally. This kind of "gent leman’'s
dgreement” seems faster and more flexible than a formal process with
International negociations, treaties, ratifications, etc ...

The cost of executing the RAP has been estimated at approximately

16 billion dollars in investment by governments, industry and
municipalities, and some 2 billion dollars for year |y running costs.
The ICPR does not intervene into the cost distribution. It is up to

the national delegates through incitative and/or legislative measures
to have the financial burden shared between the government, the
municipalities, the industry, the agriculture sector or other private
actors.

And the results are there, and the monitoring of water quality shows
significant improvement in the Rhine water, (clear increase of oxygen
saturation, stabilisation of biclogical oxygen demand, reduction of
heavy metals, nitrogen and phosphorus).

The ICPR is fast becoming a model of international cooperation, as
similar commissions are being crated for the Danube and Elbe rivers.
This system of working first at a mutually agreed technical level to
provide sound recommendations to the political bodies, is an example
that deserves further consideration.

In conclusion, | would |ike to stress that the prerequisites of
reglonal water resources management are the followings : first, mutual
agreement on pertinent technical aspects and, sacond, political will to

define on this basis common interests to be implemented through
appropriate institutional frameworks.
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13 May 1992

tatement to the lateral Workin
on Water Resources

K. Kimura (Japan)

Thank you, Mr. Chairman.

First of all, I should like to express my deep appreciation of the efforts
made by various nations, and in particular the co-sponsers, the USA and Russia,
and also the host country, Austria, towards the organization of this Working
Group meeting. [ sincerely hope that this Working Group will succeed in the

fulfillment of its aim.

On this occasion, | should like to briefly mention some points that Japan

believes to be of significance for fruitful discussion within this group.

(1)  Firstly, scarcity of fresh water and an expected increase in demand
resulting from population increase and economic development in the Middle
East will inevitably lead to the necessity for cooperation in the allocation of water
resources so that they may be used efficiently. The importance of the water
resource issue means Lhat it has a tendency to take on a political significance,
thus becoming part of the Middle East Peace Process. However, we must avoid

the politicization of this issue in our group.




(2)  Secondly, multilateral negotiations support and supplement bilateral
ones. Without progress in bilateral negotiations, it is not possible to expect
progress to be made in multilateral negotiations, such as the Water Resource
Working Group and others. However, we firmly believe that the continual
taking of small but practical steps will certainly contribute to the betterment of
people’s lives, as well as to the feeling of trust among parties involved in the

Peace Process.

(3)  Thirdly, the presentation given by the US is very much appreciated as a
step towards making parties realise the importance of the benefits of cooperation
and the application of existing technologies in dealing with the Middle East
water problems. We believe that, in this Working Group and in its future
meelings, it is essential for parties, and in particular, regional parties, to respond
positively to this step as well as to continue with their research activities and

exchanges of views.

(4)  Fourthly, we would like to stress that the quality control of fresh water
resources is as important as the quantity-oriented approach. From this point of
view, coordination between the Working Group on Water and the Working
Group on the Environment is necessary. It would therefore be appropriate to
discuss quantity and allocation issues in the Water Resources Working Group
first and then, based on these discussions, quality-oriented issues could be

discussed in the Environment Working Group.




(5)  Fifthly, we eamestly hope that this Group will be able to reach a consensus
on areas of, and prospects for, possible cooperation, as well as on a work plan for
future activities of this Group. On our part, we will do our utmost to contribute

to the forming of such a consensus during the coming two days.

(6)  Finally, Mr. Chairman, last March, a Fact Finding Mission on the Middle
East Environment was sent by Japan to investigate the current environmental
situation in the region. According to the report, the need for water quality
control, sewage treatment and reuse of treated water in the region arises
essentially from the scarcity of fresh water. It is therefore necessary to ensure the
availability of fresh water resources and at the same time to amrange their
distribution among riparian states. We expect these issues to be successfully dealt
with, in the first instance, through Working Group meetings and bilateral
negotiations. And then, the technologies and experience of countries from
outside the region, such as Japan, in the fields of water quality control, sewage
treatment, reuse of treated water, desalination, etc. will be able to be successfully
applied. In this respect, Japan will be ready to seriously consider the possibility of

extending whatever assistance it can to the parties concerned.

Thank you.
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I. When dealing with the water resources (it lhe Miudic Lda.,

emphasis is generally put on the conflictual aspect of the topic. It i3 a
widespread idea that the region as a whole is heading towards a critical
shortage of water and it is often alleged that the competition on the use

of existing water resources is by itself a reason for rivalry.

Looking from this perspective, it is obvious that cooperation on
the water resources would have the merit of eliminating one element of
conflict in the region, thus, creating a more favorable political

environment for progress on the peace process.

Within the framework of the peace process, various issues are to
be addressed. But in the final analysis, the process aims to shape a
new order of relationship among the participating countries. This new
order also concerns water, to the extent that it constitutes a part of
the contention between the parties directly involved. In similar
situations harmonious relations between interested parties could enly be
conceived through cooperative approaches which balance the interests
and benefits at stake. The first steps in this direction are not to be
considered as necessarily linked to the settlement of political problems.
On the contrary, if properly taken, they could help to bring about the

conditions of a better environment for the search for political solutions.

In. Alarming and pessimistic prognostics about the future of the
water resources of the region should not be viewed fatalistically. These
prognostics may be considered useful as long as they serve to focus
attention on the problem. However, once this is done, one should not
fall into the trap of becoming prisoners of easily formulated conclusions,

but should rather question their validity.

In this context, the first issue which needs to be realistically
addressed relates to the identification of the problem, in terms of its

scope and its nature.

The water problem in the Middle East is generally conceptualized
as constituting a unified whole, In this respect, it should be borne in
mind that the Middle East is a region which stretches 6500 km east to

west and 8000 km north to south. It includes more than 20 countries




needs and which depend on dilterent waler resource systems. il
attempt to treat such a region as unified whole to search for solutions
to the water problem could not correspond to the existing geographical,
economic and political realities and may render the issue too complex,
and thereby may not lend itself to any solution where it is most
needed.

Available data indicate that the most immediate water problem
occurs in the triangle delimited by Jordan, West Bank, Israel, Gaza and
Golan heights. By coincidence or not, this is also the area where the

parties directly involved in the peace process are located.

As to the nature of the problem, its basic dimension is the real
or perceived shortage of available supplies of water in the face of ever
increasing needs. But, another aspect seems to be sometimes neglected.
Since the parties involved depend partially or totally on the same
resources, when their demand increases, they have the instinctive
reaction of claiming a greater share from the others. This could be
considered as a natural reaction, inherent to human behaviour.
However, the question whether it exacerbates the problem or not,

merits a thorough assessment.

Any individual country can not be expected to assume constraints
or new burdens for conserving water or for using it more efficiently

unless such an effort is shared also by the other relevant parties.

I1l. Studies on the patterns of the use of water in the region indicate
that agriculture has the greatest share of consumption. Happily, today,
technologies permit the production of higher yields by using lower
quantities of water. In irrigation, modern methods such as sprinkle
systems, drip irrigation, hydrophonics considerably reduce the waste of

water and ensure optimum use.

Advanced technologies can also extend the use of recycled water

to agriculture as well as to industry.
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It is a fact that new technologies are costly andin many cases
economic and financial constraints play a deterring role for their
adoption. Huwéver, the ways and means to overcome these constraints
should exist. This is an area where common actions should certainly be

possible and beneficial.

To undertake comparative studies on the quantity of water needed
to irrigate a givenarea of land with conventional methods and with
modern techniques could be an encouraging start for conceiving such

joint action.

By the same token, inventory studies for water and Iandu
resources and their evaluation could be useful for a better

understanding of the issue.

These few examples, to which others could obviously be added,
illustrate sufficiently that possibilities which could be explored for joint

action and approaches exist.

IV. To address properly the water dimension of the Middle East peace

process is of course the prerogative of the interested parties. But,
they should know that outsiders are not insensitive to the justified
anxieties that they might have. They should also know that extra-
regional contributions could only complement, and not totally substitute,

their efforts.
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Mr. “halicman,

May I begin by extending mI congratulationn on the
successful opening of this meeting and my thanks to our

host.

The Middle East in one oif the reglions in the world
that faces the mont serious shortage ol water resources,
As industry and agriculture develop and population grows,
the problem of water shortage will be more acute. On the
other hand, the distribution of water resources in the
Middle East is uneven and there are deep-rooted disputes
among certain counlries over access to water resources.
The yuestion of water resources has become an rye-
catching multilateral Issue in the region.

Water resources in the Middle East bears on the
survival of the nations and the livelihood of the perople
in the region. Failure of the Middle East countries to
resolve their conflicts and disputes in this field has
not only hindered all-round expleoitation and effective
utilization of water resources in the region, but also
exerted adverse Impact on the Iinterrnlations bhetween
certain countries. Therefore, it is a pressing task for
countries in the Miridle East to find through
consultations a proper settiement to water istribution
and a most effective way to utilize the 1limited water
resources for cthe develupment of Chelr econumies and
common prugress of the region.

_ We arn of the view that (1) each country in the
Middln FEast: I entitled to a reasonable share of and
obligated tq;ﬁrnteﬁt the water resources; (2) that the
countries concerned, while exploiting and utilizing water
resources on their soils and formulating strategies in
line with their national conditions tor the-protection of
such resources, should taka into account the iAtérBEEs of
their neighbours and countries along the lower reaches:
(3) that|on controversial issues,(they should seek proper
solutions &ii tNé basis of mutual understanding and mutual
fccommodatisn in accordance with Lha relevant provicions
of the international law and the principles of respect
for sovereignty and participation on an equal footing.
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AUstrian presentation

Inter-Regional Water Ma nagement
in Central Europe - The Austrian Experience

Althoogh Austria as a whole is a country rich in water resources, its
suoplies are unevenly balanced, Austria partakes in the river systems of
the Danube, but also of the Rhire and the Elbe, partly on the upper,
rartly on the lower course. Besides, Austria is situated between
countries that until a few ¥Rars ago were divided by different political
ind =conanic systams. The interests and approaches of these countries
cencerning water management differed accordingly. Austria therefore had
to look after her interests in a way that as far as possible avoided
cenflicts with her neighbours regarding water management matters, This aim
was translated into Austria's policy of supperting multilateral water
management and water protection endeavours and at the same time
establishing instruments of Cooperation based on internatiomal agreaments
with nearly all of her reighbours,

The history of Austria's international relations concerning water
nanagement reflects not only the general development Europe has taken
throughout the centuries but also the change of amphasis within the
iifferent water management interests. Thus, in the beginning treaties
concerning the maintenance and flood control of border rivers were of
paramount interest for the security of the country's "wet border",
Sradually, more specific objectives emerged deperding on local and
Lime-related circumstances 1ike international fishery in the Bodensee,
the intermational requlation of the river Rhine, internatiomal shipping
N the Danube and the oroduction of hydroelectric power fram the rivers
Orau, Inn, Salzach amd the Danube. Only quite recently global water
nNanagement agreements canpleted the picture like €.9. the Regensburg
treaty with Germany amd the EC on cooperation in the catctment area of
the Danube,




ese measures were sccampanied by Austria's =rdeavours to find a cenarai

‘ramework on a multilateral sasis fer largely bilateral sareaments.

T2 name 31 few axamples:

‘@ nave - 3o far unsuccessfully - been trying to achieve a watar
Srotection convention within the Council of Eurcpe and for the river
Janube, aiming for corresponding recommendations by the ECE and the OECD.
AL the same time we have enhanced our cooperation in the work of the
international Law Camnission on the law of non-shipping utilization of
international watercourses as well as on the definition of
"responsibility and liability" in questions concerning international

“ater management.

-1 the course of these activities the fFollowing points have turned out +o

oe of vital importance:

T Multilateral agreements, important as they are as a framework For
specific mutual understandings between directly affected countries,
canmot replace these bilateral agreements. They should, therefore,
offer sufficient flexibility for more detailed arranganents,

T Adreements on entire river basins make more sense fran a water
nanagament viewpoint than agreements limited to specific sections of
rivers. A mixture of both forms has proved useful where cooperation
on the whole river basin is provided amd the treaty partner's rights
are extended in cases of transboundary consequences.

* IF there are oo many controversial points it is helpful to aim at
partial agreements related to specific problems like e.g. the
Bodensee arrangaments. The experience of a sucessful cooperation in
implementing these agreements facilitates the solution of other

Juestions,

= The transfer of sovereign powers onto internmational river commissicons
rather meets with scepticism. The present Austrian practice temds to
@stablish through bilateral agresments cammissions with consultative
Functions in order to treat practical prablems on an expert level;
Agreements and recammendations are then put into




sffective cperatien by decisicn of the govermments involved (if t4e
matter has been negotiated on axpert lavel the coverment decision is
LN most =3ses a mere formmality). This practice ean forego permanent
secretariates by altermating the chairs of the camissions.

*  For the substance matter the maintenance of adequate flow rates and
water quality are of particular importance because they are needed to
issure lasting utilization of water resources with the aim of
sustainable deweloment. An essential precondition is in any case 3
fair burden sharing between all riverains (same demands on both upper
and lower riverains in spite of their differing water management

interests)

* The balancing of interests can also be achieved outside the dirset
Scope of water management, 2.9. through electricity supplies fraom a
COmmon power station,

+ In any case it is important to assure that data collection and
surveyance of water resources be executed in cammon so as to gain a
basis for distribution questions which is beyond any doubt.

As to regiomal conflicts of interest within any imdividual country, they
Zan be samewhat alleviated through national legislation, but they
nevertheless exist and require appropriate solutions. Examples for such
potentials for conflict are the ureven distribution of useable water
tesources, the uneven distribution of potential dangers fram these
resources (e.g. floods), conflicts between sewage inductions and wa ter
withdrawal, effects on water fram agriculture, human settlaments,
‘raffic, industry, etec., interdependencies between water management: and
public health, econanics, eto,

In order to solve such conflicts it is necessary to recognize that
orderly water management is a basic pre-cordition for life ard econanic
ictivities as such. Therefore, water management has to be given its
ppropriate rank, and clear priorities have to be set. Tt ig essential to
@stablish appropriate legal instriments and define binding general
nlanning powers of adequate (State-)authorities combined with sufficient




articipation of interested varties and specific lesal orotection for
T™is can be supported throwgn encouragement, supsidies and
In order to be accepted the ralavant

as clearly substance matter

individuals.
>ther econanic management tools.
rules and requlations have to be seen
wriented and L=ansparent.

f course,
they arise between different users (individoals]),
Setween states. Their solution requires efficient conflict settlement
mechanisms with recognizably formulated tasks ard aims as well as the
readiness of all concerned parties for peaceful settlement of their

conflicts,

it is never possible to avoid conflicts in water management,
between regions or

‘Istria has galned the experience that =sven highly difficult questions

ind sericus conflicts of interests can be salved sooner or later, even

though their roots may be unrelated to the substance matter, if these

basic principles are observed.
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I Water and Regional Development

Water 1s the best of all things.
Pindar, 522-443 BC.

Waler is probably the single most important natural resource for human development. It
1s a renewable, but finite, resource. In arid regions, where the demand for water easily
surpasses the reliable supply, at least for most of the vear, it is a primary constraint for
regional socio-economic development. The level of these development activities and their
equitable distribution and their sustainability is one of the major challenges facing many
countries in the world.

Some of the issues related to water resources are global in nature. Most countries in
the world are experiencing an increasing population, and a trend towards growing 1ir-
banization. A massive problem of how should we handle our waste also emerges with
urbanization. Rapid industrialization in many of these urban centers has created environ-
mental pollution and, in particular, problems of water quality. Contamination of water
resources will further limit their potential use.

Water is also a shared resource. The hydrological cycle, the course of rivers or the extent
of groundwater resources are independent of national boundaries. With shared water
resources, the consumptive use of water will lead to competition — any use is constrained
by all others.

Water scarcity can be conducive to conflict. With decreasing supplies and increasing
demand for water, interregional and international conflicts among water users are likely
to emerge. If a country decides to increase its own use, either by withdrawing more. or
as a result of developing storage schemes such as large dams. it could have repercussions
for the countries downstream, some of which may emerge to be the nucleus of major
international conflicts.

The goals and objectives of water users vary, within and between countries; but users that
share a common resource also share goals, although these are assigned different values in
different systems. These goals and aspirations may include orderly and peaceful conflict
resolution, participation in the decision making process, local control, increased income
and quality of life, justice in income distribution, and equity.

Being a key ingredient in many economic and social activities, as well as a good on which
human beings ultimately depend. water is an economic commodity, and its value in alter-
native uses must be recognized as a key principle for present and future water resources
management. Water conservation and rense are the most commonly recommended mea-
sures through which excessive water use and ils abuse can be minimized. However, supply
enhancement and water conservation are not the only effective measures to bring about
a balance between water supply and its use. Quality management is an important and
eifective method which should be incorporated in any water management scheme. Inno-
vative approaches, such as tradeable permits for pollution control, water banking, and
privatization of water supply and waste water disposal, deserve a mention as possible
measures for integrated water management.

One should bear in mind that scarcity of water is not an absolute barrier to economic




activity in any region. Through proper economic incentives, water demands can be man-
aged to come into balance. Admittedly this management is more complicated in regions
with overall water scarcity, such as the Middle East. Growing rural and urban population
would demand more water, which would have to be diverted from current agricultural
uses. [Unless water use efficiency of the agricultural sector is improved through better
irrigation technology, loss of agricultural production is liable to occur. In the absence of
proper water management policies, competition for water will be stronger, increasing the
potential for conflict among water users.

Water is available in all parts of the world; however, its availability in adequate quantities
is unevenly distributed in space and over time. The Middle East region is one of those
regions where water availability, if expressed on a per capita basis, is by far the lowest
among all regions of the world, and is comparable to that in some countries in the Sahara
and Sub-Sahara region. Water scarcity and inefficient allocation and use of water pose a
serious threat to sustainable development and protection of the environment. Although
such problems are universal in nature, in regions which do not have a large endowment of
water, the consequences of increasing deficits and uncertainties in the relationship between
demand and supply can be dramatic.

Water resources management is meant to reduce the uncertainty in the relationship of
supply and demand. The objective is to provide order and predictability, and also to
design and implement the procedures and institutions that help to manage the system
and minimize the potential for conflict. To succeed for any length of time to capture
and efficiently distribute water for the benefit of all, users must develop rational plans
and realistic aspirations within the common constraints, and a high level of community
organization and collaboration.

2 Water Resources of the Middle East

Water resource problems are as old as human history, and in the Middle East water
conflicts are notorious in the history and mythology of the region. Witness, as an example,
the rivalries over the wells of Beersheba between Abraham and later, Isaac, and the
Philistines. Rival, as an aside, comes from Latin rivalis, meaning one living on the opposite
bank of a river.

The Middle East region is a relatively water-scarce region. In the North Africa and the
Sahelian zone, droughts are frequent phenomena, and there is progressive aridity, and
encroaching desertification. The precipitation in the northern part of the Nile River basin
is very low, which makes countries such as Egypt, and the Sudan very dependent on
the runoff from the adjoining countries upstream. In the Arabian peninsula and the
surrounding countries, because of low precipitation, surface water supply is very low, and
groundwater is a major source of water availability. Relative water availability in various
countries of the Middle East region are shown in Color Plates 1 and 2.

The major use of water in the Middle East region is for irrigation purposes. In the Asian
part of the Middle East, irrigation accounts for 60-90 percent of the total use. A similar
situation exists in the African part of the region. In addition to large irrigation diversions.
in some countries of the Middle East. great strides have been made in providing domestic
water. By 1990, water and sanitation had been provided for almost all urban residents.




lzven for the rural residents. over hall have water and almost a third have been provided

with adequate sanitation facililies.

One of the major problems of water, common in the arid and semi-arid zone of the Middle
East is that of high salinity of water that may arise from high evaporation. Salinization
may also be enhanced by the increased use of water from irrigation purposes.

[n the past, there have been resource conflicts in the region. Such conflicts have existed
for quite some time, and it appears that even in the absence of economic. demographic
and other environmental changes, such conflicts would continue. Population development
in the Middle East countries is shown in Color Plates 3 and 4. In most of Lthese countries.
population size has at least doubled during the 1960-1990 period. Growing population
has important implications for water demand, and thus growing conflicts among various
waler users.

A recent [TASA study has shown that population growth and climate change in various
countries of the world will make water availability relative to its demand, decrease, partic-
ularly if water qualily considerations are incorporated. The regions which are relatively
more vulnerable are shown in Color Plates 5 and 6. llowever, even withoul consider-
ing possible consequences of climate change, the situation in many countries is not that
optimistic with respect Lo relative waler availability. The study concludes that “unless
approprialte management measures are adopted, many countries in the world. and masses
of people residing therein, would experience water availability related problems.” This
particularly applies to the Middle East.

Water resources are intimately tied to another delicate issue - that of food self-sufficiency.
In the arid and semi-arid zone of the Middle East, food security is threatened not only by
the average availability of water, but also due to frequent droughts and other natural phe-
nomenon. Climate change may also alter the pattern and level of agricultural production
in different parts of the Middle East. Without additional irrigation, yields are expected
to decline dramatically in certain areas. Changes in precipitation in the Upper Nile basin
may threaten Nile river flows, and through that food security in all the riparian countries.

Increasing demand for water may also induce another problem - the problem of declining
water quality. Domestic and industrial waste discharges coupled with a smaller supply
of water will result in poor water quality. Inadequate sanitation systems in any parts
of the Middle East region will threaten the waler quality through contamination. In the
African part of the region, the primary water quality issue is that of [aecal contamination,
partly because of inappropriate sanitation. In addition, significant pollution sources can
he found in or near large urban centers with large industrial activities such as pulp and
paper mills, sugar refineries, breweries, and textile mills.

Another conflict that may arise in the region is that between the surface water and the
groundwater. In some parts of the Middle East, mining of groundwater is a common
practice. Overuse of Lthis resource has implications for [uture generations, given that the
recharge cycle for this resource may extend over a few centuries. Sustainable development
of the region, in the definition of the Brundtland Commission, may Lhus not be possible.

Water resources interact with many facets of socio-economic life of our society, hesides
being a necessary part of the ecosystem. In situations of relative water scarcity, manage-
ment of these resources should be done using an integrated water management framework.
This will involve not only management of the water resources but also the integration with




the management of land use. agriculture, forestry, or soil moisture, and a broad range ol
socio-economic and political considerations. In addition, the management of water re-
sources must also be integrated so that consideration of water supply, water demand. and
water quality are integrated together to make a unified whole.

A svstems approach is needed.

3 The Role of Applied Systems Analysis

Any rational and effective management of natural resources, and water resources in par-
ticular, must be based on factual information and a thorough understanding of the laws
of nature that govern the resource.

Science, and in particular, water resources systems analysis, can provide this information
and also the tools to analyze it. Water resources systems analysis also provides the toois
to design efficient resource management strategies, and to communicate these results
efficiently in support of the planning and decision making process.

The potential for conflict in the allocation of water resources to competing uses and users
of water makes the adoption of rational schemes and a reliable information basis even
more important. Negotiations between different groups of users within any country, and
negotiations between different user countries that share a common resource. must be
hased on reliable, accurate, and shared information. Negotiations must also be based on
a common understanding of the behavior, and the constraints but also on the potential
and opportunities of the water resources system.

Applied systems analysis can provide the objective tools to develop this shared information
basis and this common understanding. It offers the tools and methods for data compilation
and analysis, the design and analysis of options and strategies, and the communication
of information in support of policy and decision making processes.

Science can also provide a common language as a basis for negotiations. Institutional
aspects of international collaboration and conflict resolution play an important part in
the management of a common resource basis. Socio-economic and political considerations
are of paramount importance, but the physical system dictates at least the boundary
conditions and constraints of any possible solution.

Scientifically based information can and must provide a basis for common policy, and sci-
ence can provide some of the tools required to design and successfully operate management
strategies for the benefit of all.

A general scheme of the role of science in resource management and policy making, and
the procedure of problem solving in general, is presented in the figure below.

4 Tools and Methods

A major tool of applied systems analysis are formal models and computer based methods
information management and formal analysis. Computer and information technologv,




define resource problem

and objectives

compile information

i

analyze problem

Y

design alternatives

evaluate alternatives

select alternative

implement solution

monitor results

POLICY

SCIENCE

POLICY

Figure 1: Science and policy making in scientific resource management




-t combination with modern data collection methods. can help to extract information
directly relevant to the resource management process from large volumes of data.

[t must. however, be stressed that good analysis must be based on good data. The
collection of reliable data is of paramount importance, and again, modern technology
using methods such as remote sensing or telemetry offer powerful tools for water resources
management and planning.

A paradigm common to the methods discussed below is the concept of a decision support
svstem (DSS). Decision support systems are computer based tools that are designed to
directly support decision making processes. They can build on, or integrate, any or all of
the tools and methods described below. Their role is to help structure the decision problem
in terms of its objectives, criteria. and constraints, and to design or identify solutions that
are optimal in some well defined sense, or satisfy the decision makers requirements.

4.1 Data bases

Data bases are computerized archives of large volumes of data, for example, hydromete-
orological observations, ie., precipitation and temperature, or streamflow, often available
over long periods of time. Data bases help to organize these data records, support their
maintenance and continuing updating, keep them consistent, and retrieve selected items
of information efficiently. An example from ITASA Global Climate Data Base is shown
in Color Plate 7. Combined with statistical methods, data bases can also be tools for
analysis. For example, streamflow data over many years can be turned not only into
an estimate of average water availability, but also into an estimate of reliability, of the
frequency of oceurrence of rare and extreme events such as prolonged droughts.

4.2  Geographical information systems

Geographical information systems (GIS) manage computerized maps. They store and
analyze spatial or geo-referenced data, for example, soil and land use maps, geological
maps and data, the information describing the course of waterways or the location and
extent of groundwater aquifers, or the results of spatial models such as Global Circulation
Models (Plate 8). GIS support the combination or overlay of different maps and spatial
information, and the construction of resulting new topical maps that combine and analvze
this information. They can, for example, generate a new map of areas where the potential
evaporation exceeds precipitation by a certain amount, or even more complex indicators
such as vulnerability to climate change, by combining existing maps and data sets.

4.3 Simulation and optimization models

Models are formal, mathematical or logical but highly simplified representations of aspects
of reality, for example, the hydrological cycle. They are based on physical laws, such as the
law of conservation of mass and energy. They represent a codified but operational form
of scientific knowledge. As a formal description of a system, thev are open to inspection,
they can be tested, and they produce repeatable results independent of their user.

=]




Models can svnthesize available information and understanding, and also support the
study and design of policies. strategies. and management options.

Simulation models can help to answer WHAT-IF questions: what will happen to the
downstream flow regime if a certain reservoir is built 7 How will water availability during
dry periods be improved ? How will the water table be affected by a new irrigation scheme
" (Color Plate 9). Optimization models can answer HOW TO BEST .... questions: what
is the best location, size or operating policy for a reservoir to meet certain supply targets.
within a given budget 7 What is the best combination of crops and irrigation scheme for
a certain location in terms of soils and climate ?

4.4 Expert systems

Finally, expert systems try to capture human expertise and heuristic knowledge, know-
how, into an operational format. Based, for example, on rules representing expert opinions
(rather than physical laws like in the case of models) they can be very useful to reach
conclusions in areas that defy simplified formal mathematical treatment. An example
would be behavioral responses to policy measures or changes in environmental conditions.
for example, a change in water availability for irrigation.

Many socio-economic components of water resources systems can be represented bv ex-
pert systems methods, in particular, if they are combined with the formal engineering
models where appropriate. A major advantage of expert systems is in their capability to
explain results. Since they are based on near-natural language rules, that are a directly
understandable form of knowledge representation, they are also open for inspection and
can be easily understood — and improved i necessary.

Water resources systems analysis combines all these methods in an attempt to provide
useful information for planners, policy and decision makers. The support of the planning,
decision and policy making process must be the ultimate objective.

5 A Plan for Action

To apply the methods of water resources systems analysis to further the goals of a peaceful
development of the water resources of the Middle East, a concrete plan of action will be
required. Any plan for action, however, needs to be based on a thorough understanding
of the water resources system, and thus, on scientific research, the compilation of the best
available data and information, and on effective tools for analysis. F igure 2 presents a
structure for a series of studies and ultimately tools for water resources systems manage-
ment, that could form the basis for international negotiations and an integrated policy
towards cooperative resource management.

Specific projects of water resources planning and systems analysis, that would benefit the
region as a whole, could include:

* A regional water resources inventory as the basis for all further studies and water
resources allocation policies and agreements;
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Figure 2: An Action Plan for Regional Water Resources Management Studies

* Forecast of demand components, ie., domestic, agricultural, and industrial, as well
as environmental requirements, that take into consideration projected population
growth for the various plans for regional economic development;

e Estimates and uncertainties of supply, for both surface water and groundwater reser-
voirs, that would have to consider the potential effects of climate change for long-
term planning;

* A regional master plan, that integrates the assessment of available resources with
the projected development of demand and supply under uncertainty in a cooperative
regional strategy for the management of a shared resource:

* Water budget and allocation models, that evaluate technological alternatives. costs
and benefits, and environmental effects of various water distribution and usage
schemes of local to regional projects in the Middle East:

¢ Tools for negotiation support. that would as specific information and decision sup-
port systerns provide direct support for the institutions and mechanisms of interna-
tional cooperation in planning, implementation, and monitoring.




5.1 Water resources inventory

\ny rational management of resources presupposed a detailed and accurate understanding
of the available amounts and the rate of renewal. Like in many other regions of the world.
data describing the elements of the hydrological cycle are of uneven distribution in terms
of quality and quantity,

Also, while Jarge volumes of data may exist, they are often difficult to use for a specific
planning purpose because they are distributed in numerous locations and institutions. are
not available in readily usable formats, ie., on computerized storage devices. or may have
different units or result from different sampling methods that make a direct comparison
difficult.

In other fields. data may be rather scarce, and estimates based on the available data points
would be required. Spatial and temporal coverage of individual data collections will not
always coincide or sufficiently overlap, and interpolation and extrapolation of data will
be necessarv.

As a central task in preparation of any further resource analysis and management. the
compilation of a regional water resources inventory seems essential.

T'his would include basic physiographical data such as orography of the various river basins
and catchments, soils and geology, and land cover: an inventory of man-made structures
such as dams. diversions. and irrigation schemes; a compilation of the historical and
current records of hydrometeorological observations, ie., precipitation and temperature,
solar radiation, cloudiness, and winds. that are required for a regional water budget, and
river flow data, The extent of groundwater resources needs to be mapped, and a history
of extractions compiled.

Data base management svstems. geographical information systems, and statistjcal meth-
ods to interpret, and, where necessary, complete the available data by various interpolation
and extrapolation schemes. are the required tools.

Quality assurance is a central issue in such an undertaking. Data from numerous sources
have to be carefully screened and analyzed for plausibility and correctness. using statistical
methods. before they are incorporated into a common data collection.

5.2  Forecast of demand components

Water demand is a critical component in any water resources management analysis. Iis
forecast can be based on the projected population development, based, for example on
the official TN statistics and forecasts (compare Plates 3.4). The assessment of future de-
mand must also consider industrial and agricultural development plans, and the expected
levelopment of efficiency in the use of water through the introduction of new technologies.
for example in irrigation.

Compiling the various loeal to regional development plans, and combining them in a set
of regional scenarios under various assumptions on the main determining factors such as
population development, economic growth, and technological development. will lead to a
range of forecasts that can he expected to provide guidance for any further analvsis.
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5.3 Supply estimates and uncertainties

As an integrated part of the water resources inventory, streamflow and precipitation pat-
terns, and patterns of groundwater recharge are derived. However, in many cases the
historical records are not sufficient to derive reliable statistics that can indicate the prob-
abilities of extreme events such as prolonged droughts.

[ere special statistical techniques of time series analvsis and stochastic hydrology can he
used to generate the necessarv information.

Also. the prospect of a possible change in our climate warrants considerable concern.
Arid regions could be affected most dramatically. Numerous international research efforts
of considerable magnitude are already underway to predict not only the future climate.
and provide an assessment of its consequences on human socio-economic but also on
environmental systems.

Global circulation models (GCMs) are very large and complex computer programs that
attempt to simulate changes on the earth’s climate due to an increase in the so-called
greenhouse gases, mainly C0y. Various GCMs are predicting rather consistently a 3-
7C" increase of average annual temperatures for the Middle East, under the assumption
of a doubling of atmespheric 'O, levels (Color Plate 9). Unfortunately, precipitation
projections of the same models differ significantly from each other leading to considerable
uncertainties in future water supply estimates. In spite of all these difficulties, forecasts
of global circulation models can and should be incorporated into regional water resource
studies. They can help to formulate scenarios of possible changes in the hydrological
cyele, help to address uncertainty explicitly, and serve at least as indications of the range
of possibilities and the uncertainty that any regional water resource policy would have to
address.

5.4 A regional master plan

The three major components shortly described above, a resource inventory and the fore-
casts of supply and demand, must be integrated into a comprehensive master plan, com-
bining the individual countries resource management plans and policies. A common mas-
ter plan would recognize the importance of the transboundary nature of water as a shared
resource. It would also, as a process as well as a product, emphasize the importance of
international negotiations and cooperative development strategies.

This plan needs to be formulated in policy terms as much as in terms of the physical
system. It must provide the possibility to study the consequences of alternative strategies,
and in particular, trade-offs and mutual constraints in the development of water resources.
water use and allocation.

A master plan can be implemented not only as a static, printed report. It can also be
implemented as an interactive computer system: this will allow scenario analysis and
simulation experiments, and the testing of assumnptions and consequences ol individual
actions within the overall regional framework of a shared resource system.

[n its computerized form. the master plan not also serves as a compilation of factual
information. it also must include an explicit statement of assumptions and plans. Thus.
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.t forms a common and open, information basis for all parties in the svstem.

I"sing the appropriate computer technology, the data bases and models can be integrated
in an easy-to-use manner. also for non-technical users. Interactive computer graphics.
menu systems, tutorial and sell-explanatory interfaces guide the user and provide infor-
mation in directly useful formats such as maps and charts. and natural language expla-

nations.

5.5 Water budget and allocation models

While the master plan aims primarily at the overall policy level, there are numerous
component systems that require a detailed technical and economic analysis. Individual
components of the water resources system range in size from local dams and groundwater
aquifers and irrigation schemes, to individual subcatchment, and finally to the catchments
of the major international rivers of the region.

For these systems, and the various water resources development projects that may affect
them, individual models can be built for the optimal design of these development projects.
Here an engineering level analysis, that also considers economic and environmental im-
plications of water resources development, is appropriate. Combining simulation and
optimization models with the necessary data bases, these systems can help to fine-tune
the components of the overall master plan, and provide guidance and advise on a more
local, project by project level.

5.6 Tools for negotiation support

Finally, all the scientific information compiled and generated in these various proposed
activities should find their way directly into the processes of international negotiation,
planning, and monitoring of joint activities.

Thus, a top-layer designed for policy analysis can be built on the basis of the master
plan, the various data bases and forecasting systems, and integrating individual detailed
studies, in particular of projects with international and trans-boundary effects.

Here the emphasis is in the representation of individual positions in the negotiations. using
methods of gaming theory and group decision making. While a high degree of aggregation
and thus simplification will be required to make the information directly useful in this
context, it is based on all the components previously described, and can thus be traced
unequivocally in its origin. The same transparency and openness that characterizes the
individual information systems also applies to this policy analysis level.

Its main purpose, however, is to provide a common language, a shared information basis,
and a rational and objective framework to support international negotiations and ulti-
mately, a peaceful and cooperative use of a shared water resources svstem for the benefit
of the entire region.
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6 Conclusions and Recommendations

The Middle East is characterized by water scarcity and a high, and increasing, water
demand /supply ratio. Water related conflicts have existed in the history of the region
and the potential for their continuation in the future seems to be growing.

Vulnerability of water resources in the region is one of the highest on the globe, and nu-
merous developments increasing the stress on the water resources svstem can be foreseen.
These include population growth, development of agricultural and industrial water use.
urbanization, the impact of climate change and the deterioration of water quality.

All these features call for the preparation and implementation of a well tailored regional
policy which can not be realized without international negotiations and cooperation.

This paper argues that a latge scale, regional master plan and policy should be based on
A systems approach and advanced methodologies of water resources systems analysis.

A plan for action is recommended which would incorporate a water resources inventory.
the forecast of demand components, an estimate of future supply, and tools for evaluating
allocation schemes and for negotiation support. The overall objective of such a plan
would be to support and realize a cooperative regional strategy for the management of
the shared water resources of the Middle East,
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INDIRA GANDHI CANAL PROVIDES GREEN BELT IN THE DESERT

By
E. 8. Sharma
Commissioner for Indus Waters
Government of India
Ministry of Water Resources

1.0 Introduction

Ao s The early civilisation in India as elesewhere in the
World developed mainly on the banks of major rivers. These was
a direct relationship between the growth of population and the
ease of availability of water. Water is, thus, the essential
input that encourages or restricts the growth. What has changed
in the modern times is the way water can be made available.

s In the past the availability was 'as in Nature', now
technological manipulations make it possible to have water in
times and in areas- special arid desert areas - where it could
not be dreamt of in the fact - becé?e of possibilities of
storage and carryover in time, long distance conveyance through
canals and lifting by pumps. Hence population pattern is no
more totally dependent on the natural pattern of availability
of water, but is considerably modified by the economies and the
potential of the technology in making the water available as

regquired.

1.3 It is these technologies that have made it possible to
transport water to remote desert areas in India where it could
not be dreamt of. Wherever water has reached the desert parts
it has transformed the once uninhabitated lands into lush green
agricultural fields with plantation. Water has changed the
total economics of the region. With afforestation, growing of
sewan grass and judicions management of water, positive changes
in the desert have taken place and spread of desert has been

arrested in such areas.

2.0 The Indian Desert
2.1 Many years ago, a British traveller in the desert
described the area as "....a waste as the wildest parts of

Arabia." He also observed, however, that "....during and just
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after rains, it wears a very different appearance becoming a
vast green pasture land covered with richest and most succulent

grasses".

Lot The arid zone covers about 12% of the country's

eographical area of 3.28 million km? and occupies 3.82 million
jEEL of hot desert located in parts of Rajasthan (61%), Gujarat
(20%), Haryana (9%) and Andhra Pradesh and Karnataka (10%). The
bulk of hot arid areas of the country is located in West

Rajasthan.

2.3 There are wide departures from the normal rainfall.
The mean annual rainfall of the area varies from less than 100
mm in North-west Jaisalmer District and increases to 360 mm
near Churu and increases southwards to about 210 mm. The
variability of the annual rainfall ranges between 40% and 90%.
Apart from the high variability in the rainfall in the command
area its distribution is not also normal. There is a
considerable skewness in the distribution of the rainfall. On
account of low clouding and maximum solar insolation very high
day temperatures are recorded in the canal command area. The
daily mean temperatures range from 13°% to 1®e¢ in winter and
34°c to 36°c in the summers. The maximum temperatures are very

high and they reach 48-49% in many years.

2.4 One of the most important features of this area is
that very strong surface wind prevail particularly during

summers and rainy season. The wipgs are so strong that these
affect human activities. Winds in the command area of the

canal particularly in its Stage-II are 6 to 11 kmph mostly

from South-West in October. By November they become

northerly or South-Easterly with speeds of about 8 kmph. They

remain so upte March. Thereafter they are back and become
South-Westerly and increase in strength upto 20 kmph. 1In

extreme cases they go upto 100 to 136 kmph. Dust storms and

sand stoms are common features of this area. Thunder storm also




occur  on 9 to 27 days in a year. The Potential
Evapotranspiration are of the order of 2500 mm in a year in the
area. Accordingly to a study, as a result of introduction of
irrigation in Stage-I of the project there is a considerable
decrease in the occurence of the sand storms from Bl nes. in a
year to 19. There is also a considerable decrease on the soil
temperatures on account of vegetation cover. According to
another study made wind velocity also gets reduced in the crop
fields mainly due to effect of shelterbelts. This reduction as
compared to the wind velocity in the open areas is of the order
of 25 to 75% depending upon the height above ground.

2.5 It is widely believed that the present Indian desert
was once a well developed agricultural region. The possibility
of an extinct river flowing in the project area is borne out by
geological history and fossils discovered in Jaisalmer.
Nevertheless, the fact remains that at some point of time the
process of desertification commenced and covered the whole area
inte an arid zone. Drinking water is not traceable for miles

and miles together.

2.6 These factors together bring about changes in the
hydrology and the micro-climate of the region leading to the
creation of a more arid and less productive environment with
the attendant evils of loss of top soil due to wind erossion,

lack of biomass and insecure rural economy.

T The Indian arid zone is the mostly densely populated
desert. With the continued increase in human and livestock
population, the per capita availability of land is shrinking.
This leaves no option but to retrieve desert regions from the

present unplanned and ruthless exploitation.
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2.8 A study of the climatology of the North-West
region of India has shown a rising trend of moisture index
indicating that the climate is tending towards less dry

climate.

3.0 Institutes engaged on desert research

Sl The general problem of hot arid areas concerns
Environment, Biotic and Socio-economic. For study of these
problems and for regular monitoring of the desertification
process and the attendant problems various research
institutes have been set up. For the regular study and
monitoring of the Rajasthan desert a Desert Afforestation
Research Station was established by Government of India at
Jodhpur in 1952 which was later reorganised into the
Central Arid Zone Research Institute. (CAZRI) in 1959. This
institute is functioning under the Indian Council of
Agricultural Research (ICAR) and has in the course of the
last three decades contributed substantially in
understanding the Rajasthan desert and the desertification
process of the region. The boundaries of the Indian arid

zone have been demarcated.

3,2 CAZRI is the pioneer organisation in the fields of
arid zone research and is one of the biggest data-bases on
the subject of desert development and monitoring of
desertification. The UNEP had entrusted CAZRI to conduct a
special study on the problems of desertification in Western
Rajasthan. The UNEP Panel meeting on monitoring of
Desertification Process and Related Natural Resources in
Arid and Semi-Arid areas of south West Asia was also
arranged in CAZRI during January, 1977. It was attended by
a number o©of countries. CAZRI has also arranged
International Training Courses and in collaboration with

UNESCO organised international symposia.

33 CAZRI is actively involved in the national effort
to combat desertification process. The technologies
developed by the Institute for enhancing the productivity
of arid lands have received wide recognition. CAZRI
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presently comprises nine technical divisions on Basic Resources
Study, Plant Studies, Animal Studies, Wind Power and Solar
Energy Utilisation, Soil Water Plant Relationship, Human Factor
Studies, Extension and Training, Agricultural Economies and

Statistics and Agricultural Engineering.

3.4 CAZRI has been striving for the last 30 years and have
evolved need based, viable and cost-effective programmes and
technologies for taming the desert and for increasing its
productivity. These efforts are now showing their results. The
main recommendations made and technologies evolved by CAZRI are

as under:-

3.4.1 Alternate land use system for desert area.

It has been established tree and grass based system
can provide the much desired production stability in
this soil-climatic region. Silvi-pastoral and
agri-pastoral systems have been evolved for this
purpose. Albizzia lebbek, Prosopis cineraria and
Acacia tortilis have been found suitable for
plantations in range/pasture lands strip cropping of
grain legumes - Mung beans, clusterbeans, Mothbeans
and desert grasses-Cenchrus ciliaris and Lasiurus
sindicus was found suitable. Other systems 1like
agro-forestry, agro-horticulture and horti-pastoral
have also been initiated and in a few years the
package will be available. Some of the tree species
showed promise for agro-forestry approach are
Hardwickia binata, Prosopis cineraria, Holoptelia
integrifolia and Albizzia 1lebbek. Horti-pastoral
system of growing fruit trees like ber, pomegranate
and date-palm between the strips of sewan grass
(Laisiurus sindicus) have given promising results.
Initial trials have shown that this grass does not
compete with the fruit trees for water and nutrient.
On the contrary this system gives better water use
efficiency as the lateral flow of water from the
supplemental irrigation given to the fruit trees is
gainfully utilised by the grass component.

3.4.2 Desert plants of economic value

One of the promising findings is the isolation of
candelilla wax from Euphorbia antisyphilitica. This
wax is useful in manufacture of explosives. Disogenin
a raw material for steroid hormones and oral
contraceptives has been isclated from the roots and
fruits of Balanites roxburghi Scoporone, a
hypotensive and tranquillising agent, has been
extracted from Artemisia scoparia. Work is in
progress on Jojoba for lubricating oil and Gauyule
for rubber.




3.4.3 Use of limited water resources.

Techniques of drip and sprinkler irrigation have been
standardized. In case of drip, the initial cost of
installation of approximately #.35000/- per hectare
is paid off in two years by growing two high value
crops like tomato and muskmelon in a Yyear. Work on
developing sprinkler irrigation techniques for desert
grasses particularly L. sindicus (Sewan) is in
progress. It has been established that 9 om
irrigation applied each in the months of september,
October, February and April can give six cuttings of
sewan grass i.e. a total green tonage yield of 31.5
tonnes per hectare (12.7 tonnes/ha dry matter). Under
rainfed conditions the dry matter yield of sewan
grass ranges from 1 to 5 tonnes per ha depending upon
the rainfall.

3.4.3 Wind Erosion control through Afforestation.

Wind erosion is the severest problem of the desert
region. Plantation of shelter belts is basiec to any
management programme in the desert. Five-row and three-row
shelter belts depending upon the magnitude of the
problems, with staggered planting in pyramidal shape
have been recommended. Suitable trees and shrubs for
this are Acacia nitotica, Acacia tortilis, Cassia
Siamea, Albizzia lebbek and Prosopis juliflora. 64.6%
of the Western Rajasthan is under dunes which is
causing set back to roads, rails, buildings, canals
etc. The technique evolved by CAZRI for their
stabilization comprises fencing of area, establishment
of micro wind breaks, sowing of grasses and
transplantation of trees at onset of monsoon, and
mulching.

1.4.5 Water Consé?ﬁtinn Practices

Water resources in desert region are scarce. Further,
they tend to be highly saline. Moisture conservation
practices of bentonite sub-surface moisture barrier
and surface mulch have proved very efficient in
supporting the initial establishment of such tree
crops. In-sitdwater harvesting by shaping the canopy
areas of ber trees into mirco-catchments with slops on
both sides can build a sizeable water supplement.
Date-palm is a successful introduction by CAZRI in the
Indian Desert.

3.5 The transfer of technology programme of CAZRI include
the following works:-
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_ sand dunes stablization, shelter belt plantation and
road side plantation.

- Grass land development, animal Husbandry development,
Arid Horticulture.

- Water harvesting, plant protection measures, drip and
Sprinkler irrigation.

- Farmers fair

- Off-campus and on-campus training of farmers and
covernment officials etc.

4.0 Water available (Indus Basin)

4.1 The North-West arid and semi-arid areas fall in the
Indus Basin. During the Indus Waters Treaty negotiations it
became clear that waters of rivers Sutlej, Beas and Ravi were
to become available to India for its exclusive use. The States
of Punjab (now Punjab and Haryana), Jammu & Kashmir and
Rajasthan distributed the surplus waters of these rivers
through negotiations. Agreements were also reached between
them; namely in 1955 an agreement was reached for distribution
of Ravi-Beas waters and in 1959 for Bhakra Nangal Project on
river Sutlej. similarly in 1954 Punjab and Uttar Pradesh

concluded a working arrangement on distribution of Yamuna

waters.

4.2 Some waters of the rivers Sutlej, Beas and Ravi were
already being utilised by Punjab, J&K and Rajasthan. After the
allocation of waters of Sutlej, Beas and Ravi a number of
projects were taken up and completed. These include
Bhakra-Nangal and Beas projects, Bhakra Canals, Indira Gandhi

Canal etc. The storage on river Ravi is currently under

construction.

4.3 Before these projects were taken large parts of
Punjab, Haryana and Rajasthan were literally desert. As a
result of these projects water has reached far flung desert
areas which has helped in reducing the incidences of droughts,
practically stopped the migration of people and cattle during
periods of stress and has brought greenary to the desert and

prosperity to the people.
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5.0 Indira Gandhi Canal Project

5.1 out of about 21 Billion Cubic Metres (BCM) of waters
of Ravi and Beas 10.6 is proposed to be utilised in the arid
areas of Rajasthan for irrigation and drinking purposes. Of
these 9.37 BCM is to be utilised only by the Indira Gandhi
Canal by carrying these waters through a distance of 625 kms to
provide drinking water and to annually irrigate 0.58 million
hectares under Stage-I of this project and 0.8 million hectares
under Stage-II of this pproject. These include about 0.30
million hectares under lift areas. Whereas Stage-I has already
been completed and full utilisation almost achieved, the work
on Stage-II is in progress and an irrigation of 0.05 million

hectares so far is achieved.

D2 Construction of Indira Gandhi Canal is an extra
ordinary outstanding example of human endeavour to translate a
vision into realityand convert ¢limatically hostile environment
into a hospitable one. This canal is a total resettlement and
anti-desertification project and is the only man made canal of
its type in the World.

o 5| Introduction of irrigated agriculture in the desert

has brought changes in the social and economic conditions of
the people. The economic and social impact of canal irrigation

in this arid zone of Rajasthan can be viewed with particular
reference to increase in the household income, generation of
employment opportunities, increase in standard of 1living,
savings and investment in economic terms, changes in
occupation, structure and development of community facilities
in project area. With availability of water from the canal, the
steady but fertile tract of the region is being transofmed into
gree fields. Besides food grains, bumper commercial crops
suchas o0il seede, sugarcane, cotton, pulses etc. of value of
about 15.5000 million annually have been produced. Farms have

been developed and cultivation is being done adopting the
improved inputs and modern techniques. Actual irrigation during

the last three years was as under:-



In hectares

Summer crop 1988-89 1989-90 1990-91

Ground nuts 21,867 26,271 25,773

Sugarcane 756 1,063 1,201

Fulses 2,109 3,496 2,483

Guar 111,863 49,058 40,226

Other summer crops &, 1T 26,710 33,562

Total summer crops 250,108 239,552 257,081

Hinter Crops

Mustard 86,436 88,052

Wheat 141,023 129,279

Gram 63,336 68,205

Other Winter crops 24,219 16,767

Total Winter crops 315,018 302,303

Total year 565,126 541,855

S:4 The yield per hectare has been as under:-
Quintal /hectare

Cotton 18.20

Ground nut 15.93

Guar 9.57

Wheat 30.33

Gram 10.60

Mustard 12.34

5.5 The project has proved a major source of

employment to the people at large. Thousands of persons are
being provided employment on the project. The canal is
changing the whole geographical structure of this region.
The desolate area is throwing in big towns and mandies with
crowded activities and industrialisation
possibilities. The project area also aims at dealing with
drought on permanent basis.Schemes of afforestation and

growing
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production of sewan grass, as discussed in details

subsequently, are being implemented.

5.6 It is a multi-dimensional project which envisages
resettlement and provilZdes water for irrigation as well as
for industrial and drinking purposes. The canal has eased
the drinking water problem for both human beings and animal
population. To the local inhabitants this is the best asset
that has been created in the region. There is a greater
social mobility and communication among people in the
irrigated area. The intensity of sandstorm is now lower in
the area as a result of irrigated agricultural farms and

afforestation activities.

5.7 Unlike most of irrigation projects merely carrying
water upto the field level is not enough as the desert land
under the command of this project is practically virgin
land where farmers have to be brought and settled. This
jnvolves not only a process of alloting lands to
cultivators but also creation of infrastructure such as
roads, water supply, human settlement - villages, markets,
towns and host of other services. Simultaneously with the
construction of canal, therefore, proces of colonisation,
settlement and command area development has to be

undertaken.

5.8 Agriculture has now stabilished in about half a
million hectares of land and far reaching changes have
taken place. There has Dbeen increase in the use of
machinery like tractors and threshers. The increase in
income has been manifold. According to a study conducted by
National Council of Applied Economic Reasearch (NCAER) the
gross annual family income in the irrigated area of the
command in 1979 was K. 16,792 compared to k. 7,671 in
unirrigated areas. According to present estimates the
figure has gone to k. 73,000 per annum.

5.9 Animal husbandry has been a traditional occupation
in this region. Recent study of such pastoral families
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indicate that these people prefer the transition to
sedentary life and most of them continue to hold on their
livestock alongwith taking to cultivation. The family
pattern incone suggested 53% of earning from animal
husbandry and 34% from agriculture.

5«10 The material prosperity in its wake has also

produced social changes. There is a greater urge for
education and greater interest in health and hygiene.

6.0 Afforestation

6.1 Massive plantation extending over a hundred
thousand hectares, with rows of tall tress along the canals
and roads in the extensive canal system created by the
Indira Gandhi Canal, has made it possible to rehabilitate
the desert. The Thar desert extending over an area of 19.84
million hectares and accounting for 58% of the total
geographical area of Rajasthan and 6% of India, is one of
the most inhospitable terrains. Typical desertic features
are the ©presence of high velocity winds, extreme
temperatures, shifting sand dunes, heavy dust storms
particularly in summer months and meagre rainfall. Under
these conditions, before the advent of the canal, there was

very little vegetation.

6.2 The possible expansion of the desert to the East
has been a matter of concern and focus of many studies in
recent years. The Central Arid Zone Research Institute
(CAZRI) has been systematically studying this phenomena
over the years with the mapping of geomorphic and other
physiological features and guantitative analysis of host of
factors affecting the desertification process. Systematic
studies have also been carried out on economic parameters
such as land use, water availability and crop yields
between the desert area and border region. Available
evidence suggests that the desert is not moving east-wards
but there is fresh deposition of sand towards the west and
deterioration in the desertic conditions.
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6.3 The Indira Gandhi Canal has brought a fresh ray of
hope in reversing this process. One of the best ways to
check this spread of desertic condition is afforestation.
Trees planted in well thoughtout and properly planned
manner can control wind erosion by checking free sweep of
the wind and reducing its velocity. Soil erosion is
prevented. Moisture increases and more vegetation becomes
possible. Likewise appropriate plantation could stabilize

the sand dunes.

6.4 Right from the very inception of this massive
canal project, afforestation programme was launched with
the objective of controlling the desertic conditions,
stabilizing sand dunes and providing green belt with a view
to bringing about healthy change in the climatic

conditions.

6.5 Canal side plantation  commenced along with the
construction of the canal. This was essential to protect
the newly created infrastructure from siltation caused by
blown sand. Likewise roadside and shelter belt plantation
were taken up to protect roads, habitats and farms. In
1974, an integrated command area development programme was
launched. Afforestation was taken up in a more scientific,
comprehensive and planned way, as part of this programme.

6.6 One of the most important issue was the selection
of trees for afforestation in this region. Suitability of
species is not only to be seen from the objective of the
programme but its capacity to take firm roots in the arid
conditions. Many studies have been conducted to identify
and establish suitability of indigenous and exotic species.
Further experimentation is done in nurseries established
all along the canal to determine adaptibility to variable

micro climate and soils.

6.7 The selection of trees and shrubs further depends
upon the function performed. Eucalyptus for example is the
best tree for canal side plantation as it provdes
biodrainage apart from protection to the canal. Closer to
settlements, trees have also to be provided for meeting
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local timber and fuel wood requirements. Sand dune
stabilization requires all together different type of trees and
shrubs. Very often grasses have to be grown, which consolidates
the loose sand and also provide fodder for animals.

6.8 There is a great variation in water
availability between the areas falling within the command and
outside of it. Some of the major species grown in the command
area area- Acacianilotica (Babool), Dalbergia sisson (Shisham),
Fucalyptus (Safeda) and Acacia torttis (Israeli Babool), and
these catering to area falling outside the command area are -
Acacia torttis (Israeli Babool), Prosopis Cinerarin (Khejari),
Prosopis juliflora (Vilayati Babool) and Zizvphus nummularia
(Ber).

6.9 The total area commanded by the canal on completion
will be about one and half million hectares. The area
eventually proposed to be covered by afforestation in the
vicinity of the canal will be over 300,000 hectares. The
afforestation will thus cover approximately 20%  of " “the
irrigated land. The Stage-I of the Project comprising 525,000
hectares is complete. The entire command area has Dbeen
irrigated for some years. The completed afforestation in this
part of the project encompasses 102,769 hectares. The work on
Stage-II is in progress. As a part of this project,
afforestation has been given further boost. Plantations already
extend in an area of 26,498 hectares. Advance planning has been
done for covering another 61,400 hectares in the next five
years. The Overseas Economic Cooperation Fund (OECF), the
agency for providing Japanese assistance, noting the success of
the afforestation programme in the region has agreed to take up
this project under Indo-Japanese cooperation programme.

6.10 Afforestation work done has been evaluated by various
expert groups including, a group set up by Water & Power
Consultancy Services (India) Limited (waPcOS) for study of the
ecological and environmental aspects of the canal and the
National Council of Applied Economic Research (NCAER). One of
the major findings of these studies is that the plantations

have been extremely successful.
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6.11 In their report, the WAPCOS study team had observed
that canal side afforestation works have been a success and for
the first time an irrigation project in the desert has included
forestry in its project plan. Canal side plantation covers an
area of 10,274 hectares in Stage-I and 8,697 hectares in
Stage-1I. Their primary purpose is to protect the canals and to
reduce the problem of siltation caused by blown sand in the

dust storm season.

6.12 Road side plantation covers an area of 2855 hectares,
of which 2567 hectares is in Stage-I. The objective of this
plantation is to protect the roads from the vagaries of the
shifting sand dunes. The success of this plantation can be
guaged from the fact that a large number of major highways in
the region where plantation has been completed are, in fact,

all weather roads.

6.13 Block plantation to protect settlement and to provide
timber and fuel wood requirements of the people covers an area
of 4069 hectares in Stage-I and 3747 hectares in Stage-II.
Major part of the afforestation programme, however, was
stabilizing sand dunes and simultaneously providing for pasture
development. The unstabilized sand dunes shifting their
locations, encyoach the roads, railway lines, villages, farms
and clog the canals. Apart from trees and shrubs, grasses help
in stabilizing dunes and thus also enable development of
pasture lands. The total area covered is 85,869 hectares in

Stage-I and 13,766 hectares in Stage-II.

6.14 The combined effect of the plantations in the
completed part of the project, has been to sound the bugle of
retreat for the desert. The study conducted by the NCAER during
1979-80 had reported that by then B81l% of the villages surveyed
showed a definite trend of decrease in sand storms. The
decrease in sand storms and lowering of the velocity of winds,
has also helped in reducing the problem of blown sand. The
increase in humidity, moisture and vegetable cover of trees
grown in the region have helped in checking soil erosion and
improving the micro-climatic conditions.
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6.15 Most of plantations completed in Stage-I are now
mature for harvesting. Plantation in approximately 7000
hectares is due for felling and replanting. Plants are afoot
for harvesting, felling and replanting operations to be carried
out in a systematic manner. After meeting the expenditure on
re-forestation, the sale proceeds of the timber and fuel wood,
is likely to provide net revenue of about 80 million rupees.

6.16 Immense possibilities exist for expanding the
programme for commercial exploitation. On an enquiry flotated
by the Rajasthan Land Development Corporation, industry has
shown interest in large scale plantation of a vast variety of
trees with commercial possibilities. These plants include
Jojoba and Salvadora which have immense uses in drug and
pharmaceutical industry. Apart from generating income and
employment, such plantation will accelerate and enlarge the

greening process.

6.17 The canal water has helped in attaining what the
meagre rainfall ve;;éQidently could not and these areas are no
longer the "wildest part of Arabia" once observed by a British
traveller as indicated in paragraph 2.1. The smattering of
greenary ocassionallykcreated in this fashion has now been
substituted by vast tracts of land coming under green cover.
Even though, the project is halfway through, no traveller today
can miss the greening of the desert that has taken place in the
vicinity of the canal. More scientific and comprehensive
planning is now being done and on completion, the green belt
around the canal will have a lasting impact on a substantial

portion of the Thar desert.

D Sewan Grass (Lasiurus Sindicus)

Tuk Sewan grass is a natural grass of the harsh desert

conditions dominating the sandy plains in the Stage-II1 of the
canal command. Although this grass is present with other plants

associations over different land fovms, after a prolonged

period of succession it has established its dominance on sandy

undulating plains. Sewan grass 1is a result of ecological




succession. Sandy calcarrious soils of 100-250 mm zone of
rainfall are initially colonized by species of Cenchurus
and FEragrostis. These are replaced by Eleusine and
Dactyloctenuim which under a few years of protection, lead

te prepondernance and dominance of lasiurus sindicus

(Sewan grass). Because of continuous grazing these grass
lands have degraded significantly. Studies by CAZRI
indicate that by appropriate dozes of irrigation, annual
yield from Sewan grass could be brought to 18 t/ha/year
(dry tonage yield) as against 1.5 to 3.6 t/ha/yr under
unirrigated condition. The yield of Sewan grass in a year
with 709 mm of supplemental irrigation was 41.4 t/ha.
Without use of nitrogen 794 mm of irrigation was required

to achieve the same yield.

7.2 Different species of farm animals use different
plant species but Sewan grass is used by large number of
animals. With the encouragement of animal husbandry and

pastoral activities Sewangrass shall develop. These can

also be used as shelterbelts for the farms. Sand blowing

in the area has been checked by Sewan grass.

o In marginal areas it is proposed to develop

sewan grass. As against the grazing capacity of 2.5 to 4.5
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sheep/ha for other grasses it is 6.9/ha for Sewan grass.
Inter-cropping of ber, pomegranate and Date-palms between
the strips of Sewan grass have given promising results.
This grass does not compete with fruit trees for water and
nutrients. Rather this system gives better water use
efficiency as the lateral flow of water from the
supplemental irrigation given to fruit trees is gainfully

utilised by the grass component.

8.0 Other Activities

The canal has been catalyst agent in the
development of the region and new activities are being
continuously added. A beginning has been made, for instance,

in sweet water fisheries and agro-based industries.

9.0 Drinking Water

The most intractable problem in the desert is the
non-availability of drinking water. Very often people have

to go miles and miles in search of water for daily
consumption. The situation has improved considerably with
the expansion of drinking water schemes in the desert
region. Drinking water has been accorded highest priority
in planning the use of canal waters in the region. Out of
total allocation of 9395 million cublic metres of waters,
1072 million cubic metres has been exclusively reserved
for drinking purposes. this is also the highest proportion
of water earmarked for such purposes in any irrigation
project in the country. This will not only meet the

drinking water requirements of the people 1living and
raising crops in the command area but millions 1living
outside of it. This will meet the requirements of 3.5
million urban and 10.5 million rural population besides

providing for animals and industrial = purposes
This will be done at the 1liberal norms
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like 150 litres per head per day for urban and 70 litres
per head per day for rural areas. More than 5500 villages
and 30 towns/cities covering 20% population of this State
will be benefitted. Already Bikaner city is served by
Kunwar Sain Lift Canal from a distance of 151.6 km. The
other principle towns covered are Nohar, Rawatsar, Anupgarh
in Sriganganagar district and Tarangar in Churu district.
The net work of water supply system already created in the
command area, in wvillages, towns and cities cover a total
area of 0.5 million people living in the command area, 0.86
million living in wvillages, 0.3 million in towns and 0.42

million in cities. Efforts are on to extend the facilities
further. Some of the project are already under execution
and area at advance stage of construction. These include

augmentation scheme of Sriganganagar district covering

another 42 villages water supply scheme for Gandheli-Sahwa
region and the Jodhpur Lift project.

10.0 Monitoring the Desertification Process

By conventional means of survey and observations
regional information on ecological components of landscape
are difficult to obtain besides cost prohibitive. Remote
sensing technique from space, thus, comes as an useful tool
in satisfying these data needs. The ecological disturbance
as degradation of vegetation and plants species dependent
to low precipitation and extended dry summer, climate -
dependent dynamic changes of plant eco-system, typical
drought effected agricultural pattern, land degradation in
the form of erosion and extinction of wvaluable soill cover,
area covered by irrigation agriculture, area affected by
water-logging and salinity and existence of waste land in
different years are remarkably observed on the LANDSAT
Imageries. Integrated natural resources survey has been a
basic mandate of CAZRI with the help of Regional Remote
Sensing Space Centre (RRSSC) located at Jodhpur. The RRSSC
uses the remote sensing satellite IRS-1A for the study. The
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scene were merged and rectified with respect to survey of
India toposheets on 1:50,000 scale which helped in
separating cropped areas fron non-cropped areas which was
helpful in planning further development activities. The
project authorities have also assigned the work of regular
monitoring of the development of the project area from year
to year to RRSSC of the PNational Natural Resources
Management System (NNRMS). The RRSSC are also monitoring
the development of desert grasses with the help of
LANDSAT-Imageries.

G I Economic Activities

The increasing farm prosperity has resulted in
increasing use of machinery. The table shows the increasing
use of various types of Agricultural machinery used.

(All figures are in numbers)

Distriets Bikaner

Sri Ganga Nagar & 1961 1918 1988
Jaisalmer
. Ploughs 269367 379523 396865
2. Carts 29862 56460 95126
3. Electrical Punp sets 7 1118 1947
4, Ghanis (0il mills) 227 197 NA
5. Tractors 1754 7699 15830
6. Diesel Pumpsets 34 2128 1756
7. Total Livestock 3056 4481 4650
(000 Nos) (000 Nos) (000 Nos)
8. Population 1622276 2129000 3093667
(1971) (1981)
9. All Scheduled 140 282

Commercial Banks

Increasing use of machinery has, however, not
resulted in shrinkage of employment opportunities. Most of
the field operations are labour intensive. There is

increasing use of hired labour. Employment opportunities
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have been created in services and processing industries. A
large number of ginning and processing industries have come up
in this region.

12.0 Impact of the Canal on the ecology of the Arid Tract
of Rajasthan

121 The impact of irrigation in the Canal command may be
both positive and negative and can be considered as Physical,
Biological and social impacts. The positive impacts are
improvement in micro-climate, improved soil & moisture
condition, change in land use, development of shelterbelts and
wind breaks, increased agricultural production, better
nutritional status, better employment and communication

opportunities and improvement in standard of living.

12.2 The main negative impacts are dangers of waterlogging
and salinity and increase in incidence of diseases.

12.3 As far as the increase in incidence of disease is
concerned it may be mentioned that the recent study conducted
by NCAER has revealed that in the post-project period the

incidences of diseases have reduced.

12.4 As regards the anti-waterlogging measures it may be
mentioned that gradual rise of ground water table is an
essential side-effect of irrigated agriculture in all the
irrigation projects. Hydro-geological conditions and the
efficiency of water management would decide the grace period
after which drainage arrangements become necessary in any

irrigated command.

12.5 For this purpose a number of studies for Stage-II
concerning Ecological and Environmental aspects, Health impact
of IGNP, pilot scheme on sewan Grass, cropping pattern and crop
water requirements, land use planning, hydro-geological
investigations, drainage studies etc. have been undertaken.
Based on these studies certain measures have alreaﬁﬂheen taken.
For example the water allowance in Stage-I of the Project has
been decided to be reduced by reducing the number of days of
watering. It has also been agreed that in marginal areas the
conventional intensive irrigated agriculture would not be done
but reliance would be placed substantially on pasture
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development, animal husbandry etc. so that the development
takes into account the local population and their traditional
avocations. Sewan grass would also be tried based on the
results of the pilot study in progress. Regular monitoring of
rise of water table is also being done. Other measures like
stabilisation of sand dunes are already being taken. To avoid
excessive seepage through the canals and water courses the
entire system is being lined. Piped water courses have also
been constructed. Use of drip system is also being considered
for undulating lands and for 1lift areas.

13.0 Water Conservation

The sub-goil water table in most of the canal command
varies from 40 m. to 60 m. below the ground and is mostly
brackish. Initially we are doing irrigation through traditional
means which is helping in ﬁuilding the ground water. It is
anticipated that eventually sweet ground water may become
available for exploitation. Since large desert areas still fall
outside the command of this canal project we will not be using
the tranditional irrigation methods perpetually but with a view
to extend the facilities to larger desert areas we will
eventually switch over to drip irrigation system as third phase
of the project. The third phase of the project will, thus, be a
phase of water use efficiencyand drip irrigation system will be

core of this phase

14.0 Conclusion

Water for drinking and irrigation to the Indian Desert
has been brought through construction of storage reservoirs and
a 625 km long main canal. People from arid and desert areas
elsewhere should not feel that they are destitudes. The modern
technology can make their life comfortable and these are the
lessons one should share. India would too happy to share this
unique experience concerning this canal project and would also
be willing to borrow from the experience of other countries
with similar areas which can be of benefit to this canal

project.




PROPOSAL FOR REGIONAL COOPERATION ON WATER ISSUES

Presented by the Israeli Delegation to the Working Group on Water
Vienna, May 13 - 15, 1992




| PROPOSAL FOR REGIONAL COOPERATION ON WATER ISSUES

P n b e usracli D ati o th orking Group on Water
Vienna, May 13 - 15, 1992

1. The Water Status in the Middle East

I.1 The countries in the Middle East may roughly be divided into those
possessing extensive water resources and those which do not. One can
distinguish between those which have rich resources and those which
do not. As example, Israel and Jordan lack both water and resources.

1.2 The most important common denominator of the region in terms of
waler is the high sensitivity of an arid or semi-arid land to water use
and overuse and the high vulnerability of the environment to
misuse,

1.3 A second common denominator of the region in terms of water is the
high outlay which is often required in order to make the water
available in the right place and store it for the right time. This is the
cost of water supply reliability. It sometimes stands in contrast with
the low income of the population, especially in countries which lack
other natural resources. There is considerable unutilized water
potential in the countries of the Middle East.

1.4 A regional effort is needed in order to turn the apparent
predicaments, the arid or semi-arid climate, into an asset. Among the
potential assels:

* The ability to grow crops throughout the year and to grow a wide
variety of plants.

*  The utilization of the solar energy by special methods.

* Year-round tourism.

1.5 With the appropriate cooperation, the Middle East could become and
important common market in which each country has something to
contribute and much to gain.

2. Suggested Principles for Regional Cooperation

2.1 The Working Group on Water in the Middle East, being part of a
wider possible effort on the economical cooperation and
environmental protection, would concentrate on the following goals:

2. Create regional cooperation on subjects which are of common
interest such as efficient use of water, development of technologies,
exchange of know-how, elc.

b. Create an atmosphere of understanding and readiness to cooperate
and coordinate the utilization of water resources which have not
yet been exploited.




¢. Mobilize the necessary investments which are necessary in order to
produce new water resources and implement effective use and
conservation of water. This in order to mitigate shortages and
alleviate causes tor rivalry on resources.

Aid by economically prosperous states in the region and outside the
region is essential and their participation in the Working Group is,
therefore, to be welcomed.

[t is not, however, the aim of the Working Group fo act as a substitute
for the Bi-Lateral talks.

3. Possible Ways to Achieve the Goals

3.1 Tt is important to avoid reverting to unresolved arguments and
counterarguments previously entertained by each respective party.
The main issue is how to improve the future situation.

3.2 Logically the first project could be to improve present water

utilization and exploitation.

* Crop production could be multiplied, in some cases more than two-
or three fold. '

* Sewage water could be treated and recycled to avoid water pollution
and increase irrigation water.

* Ample conveyance, storage and quality assurance for drinking
water and for industry are essential.

* Prevention of water losses due to leakage is necessary.

" Prevention of water spoilation by salinization and by pollution is a
very high priority in the Middle East.

3.3 Stock taking should concentrate on the portion of water resources
which are yet to be exploited. The survey of requirements is a
subjective element which may breed disagreement, incompatible bases
and standards. It could thus prove to be counterproductive.

34 1t is suggested that regional cooperation be initiated in several
subjects, and respective Working Groups be set up. Some topics could
be:
* Climatic and geophysical data sharing.

* Improvement of cultivation methods and efficient water use in
agriculture,

*  Methods of desalination.

*  Salinity control.

' Advanced method for the improvement of water balance (reduced
evaporation, cloud seeding, etc.).

3.5 Regional organizations could be established to handle the above, and
meetings should preferably be held in the region upon invitation by
regional countries.




3.6 The wealthy courtries and other relevant bodies would be called
upon to support the regional efforts.

3.7 Results obtained in the region would be made available to other
countries which have similar conditions.

3.8 Such efforts could be initiated on any topic without linkage with
other topics. Koy Dk pss M h=2

3.9 Regional States which do not participate in an carly stage would be
welcomed at any stage.

4. Suggested Secondary Working Groups
4.1 Efficient irrigation and drainage methods.

4.2 Drought and salt-resistant plant varieties and agrotechnical methods
to increase crop yields.

4.3 Water resources management and geophysics.
4.4 Municipal water use and sewage treatment.

4.5 Desalination and solar energy utilization.

4.6 Economic aspects, water laws and administrative measures.
4.7 General research and development.

4.8 Education and training.

5. Specific Subjects

It is not the intention of this short paper to specify in detail wh.ich
subjects would be dealt with in all the specific secondary Working
Groups. However, in order to illustrate, let us elaborate on a few.

5.1 Efficient irrigation and drainage methods. It is suggested to consider
the following subtitles:
a. Irrigation equipment exchange and preparation of a Regional
Catalogue.
b. Establishment of demonstration farms using mainly locally
produced equipment.
Projects of salt-leaching and prevention of alkalization.
Preparation of a catalogue for solving the problem of solute
movement.
e. Development of algorithms for the calculation of solute flow.

B n



5.2 Drought and =alt Resistant Plants
a. Plant survey for genetic material in the region.
b. Unrestricted = le of selected and tested seeds and plants.
c. Water saving gardaen models.

5.3 Resources Management and Geophysics
a. Exchange of rain and flow data. Standardization of record form.
b. Advancement of methods for geophysical surveys.
¢. Exchange of algorithms and technical training on water
management -- reservoirs, groundwater, complicated pipe systems,
etc.

5.4 Municipal waste use and sewage treatment
a. Method for the detection of water leakage.
b. Special water treatment methods such as softening, disinfection
without chemicals, denitrification, etc.
c. Improvement of water metering.
d. Sewage metering.
e. Use of solar energy for sewage treatment.
Sewage recycling in agriculture -- methods and management.

i

5.5 Desalination and Solar Energy ]

Methods of desalination of slightly brackish water.

The use of solar ponds for sea-water distillation.

Methods for treating polluted water.

Pilot plants for testing of different water types with different
desalination elements.

anow

5.6 Economic aspects, water laws and administrative measures
a. A comparative study of water laws and administrative problems.
b. Economic models of water management.
c. Blueprints for interstate cooperation in water, energy and
development projects.

5.7 The cooperation initiated by the working groups may involve:
Exchange of information and seminars.

Mutual research projects.

Suggested modes of cooperation and coordination.

Planning water projects.

Raising of funds for the above.

PAD T

5.8 Raising of funds
It is suggested that a special fund be established in accordance with the
program prepared by the individual working groups. The resources
will be mobilized from donor states and from participating states, in
accordance with principles to be decided upon.

The financial allocation for projects will be in proportion to the
amount raised. The allocation of means will be based on strict
professional decisions as it is the practice in similar funds.
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The Multilateral negotiations of the Middle East Peace Process
have been organized into five working groups, namely,
Refugees, Economic Development, Water, Environment and
Arms Control and Regional Security. Additionally, a steering
group has been organized.

Initially, these working groups were categorized into: Human
Cooperation, Resource Cooperation and Security. This
categorization is reminiscent of the four Helsinki Baskets of the
Conference on Security and Cooperation in Europe (CSCE).
The Final Act of Helsinki, signed in 1975, consisted of four
baskets: Security; Economics; Science and Technology and the
Environment:; and Humanitarian and other fields. The fourth
basket is related to the institutional structure of the follow-up
to the Conference.

All the related issues in the Middle East Peace Process can be
considered in terms of a globalized idiom that reflects the
region's priorities. The Middle East is essentially no different
from other regions of the world. The Multilaterals provide a
framework for adapting and applying the extensive body of
principles evolved by the world community to provide ground
rules for meaningful cooperation. Experience elsewhere,
whether in terms of the Helsinki Process, the EC, the OECD,
GATT or the international law Commission should be tapped.
The presence in the Middle East Multilaterals of key members
from those international groupings facilitates this task. Brick
and mortar regional projects should be preceded by projects
understood as principles and policies. The latter provide the
required foundation for successful regional cooperation.

A Water Charter, a Social Charter and an Environment
Charter are some of the principles and instruments that can be
considered. An effective Environment policy, for example,
needs to be broadly defined as relating to the environment for
peace within the context of human settlement in the wider
region. The mass migration of people, regional stabilization
and structural funds, as well as confidence and security
building measures (CSBM's), are issues integrally linked to an
effective process for security and cooperation in the Middle




Fast. Even a complex issue such as the Right of Return can be
considered within the two contexts of legal principles on the
one hand, and practical implementation on the other.

The most important part of the security basket in the Helsinki
process was the so-called Declaration of Principles. Among its
ten fundamental principles were:

- Respect for human rights and fundamental freedoms,
including the freedom of thought, conscience, religion or
belief.

- Equal rights and self-determination of peoples.

Such principles are of particular relevance for promoting the
peace process in the Middle East. They complement, for
example, the general topics proposed for the Arms Control and
Regional Security Working Group (which include in the words
of the co-sponsors "The political setting for confidence-
building and arms control" and "the evolution of the process to
develop confidence and security building measures”).

The Middle East Multilaterals are, in reality, the other side of
the political coin of the Bilaterals. Jordan's proposals highlight
the synergy that exists not only within the baskets of the
Multilaterals but also between the Bilaterals and the
Multilaterals. These proposals reflect Jordan's awareness of
the immense significance of progress in the Bilaterals to the
Multilaterals. This may help evolve an interrelated package
for Land, Peace and Security that lays down a solid foundation
for a lasting and comprehensive settlement.

i
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THE MULTILATERAL PEACE NEGOTIATIONS
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Water

The characteristics of the water cycle in our region set limitations
on the potential for rainfed agriculture and renewable water
resources.

While these resources, basic to human life and to growth, are finite,
the dependant population has not been, and is not expected to stop
its growth. Over the past four decades, Jordan's population growth
has not been natural. Its average rate in Jordan has exceeded 8% per
annum, more than half of this was generated by waves of refugees
and displaced people forced out of their homeland to make room for
immigrants and newcomers that flooded into the land of Palestine.
Neither the outgoing waves nor the incoming ones carried with them
natural resources to make a living, and had to rely on the resources
of their destinations.

The demographic pressure on Jordan, and the erosion of its rightful
water share of the Jordan River basin, created unprecedented water
stresses  with profound adverse social, economie, financial and
environmental impacts. At no time since 1948 has Jordan been able
to supply more than 50 cubic meters per capita per year of urban
water at a high cost of 5% of his average share of the GDP, nor has it
been able to arrest the ever growing deficits in its foreign trade in
agricultural commodities, or to put on the table enough food to
generate more than an average of 2000 calories per capita per day
throughout the years of maximum economic growth. As a matter of
fact, the past decade witnessed economic slowdown followed by a
recession, shrinking incomes, higher cost of living, high
unemployment rates and the re-entry of poverty.

The land and water resources of Jordan, capable of sustaining about
1.4 million people, have today about 4.0 million people dependant on
them.  This imbalance in the population - resource equation
triggered a chain of adverse impacts. The per capita annual share of
renewable water resources has dropped from a comfortable 3000
cubic meters in 1948 to about 200 cubic meters today, irrigation
water has been diverted to urban use, and has been partially
replaced by treated wastewater at a high environmental cost, and at
times, adverse conditions for public health. Groundwater is being
abstracted at about 165% of its sustainable yield with visible
adverse environmental consequences. Expensive basin transfer




projects have been implemented to cope with the escalating urban
water demand. Still, deficits in the water budgets persist. The
marginal capital cost of development of the limited undeveloped
resources is high by any standard, and the operation and maintenance
cost increases in parallel, particularly the cost of the energy
component.

Rapid urbanization and the pressure on marginal lands has been
mounting. Over grazing and improper management pave the way for
soil erosion and desertification with resource losses and adverse
environmental impacts.

As we look forward to an era of lasting peace and regional
cooperation, we see formidable tasks awaiting our collective
performance. A prerequisite to the dawning of the era we all long
for is the mitigation of the adverse impacts of prior hostilities,
mitigation that helps heal the bleeding of the past four decades, and
reinforces our beliefs in fairness and justice.

In this regard, it is our expectation that the water rights of the
Jordan River basin will be restored, and mitigation of damages
caused by unilateral use of shared resources be made. For how can
we proceed to cooperation without restoration and mitigation. A
major benefit of such restoration is to attain symmetry in and
enhance sustainability of the development of the Jordan Valley on
both sides of_the river with immense environmental, economic and
social gains for all sides.

With this realized and mutual confidence and trust founded, several
areas of regional cooperation are foreseen with international
blessing and support as outlined hereinbelow:

1. Regional Water Charter

After the restoration of water rights, a regional water charter is
needed to regulate the water sharing, development, environmental
protection, management and uses of shared water resources.
Guidance may be found in the works of the International Law
Commission of the United Nations.



2. Incremental Water Supplies

Jordan, the West Bank and Gaza have almost arrived at a dead end in
their attempts to secure additional water stocks. Equitable sharing
of resources with lIsrael will ease the current pressures but will not
provide a solution for the future. Israel, on the other hand, has come
up against a similar dead end despite its use of the water rights of
other riparians. Unlike other water short countries of the region,
the above three parties are importers of their total needs for energy.
Urban Syria is short of municipal water supplies as well and
requires basin transfer projects to meet the shortages.

As will be detailed in our contribution to the working groups of this
conference, incremental supplies may be made available for
municipal uses through:

(a) Desalination of brackish water and sea water. This measure is
energy intensive and requires capital.

(b) Transfers of water from water rich countries. This measure is
capital intensive and requires energy for transmission: supplies
need to be safe and secure.

Both measures further require that the cost to the consumer be
affordable, which in turn necessitates the improvement of the per
capita share of the GDP.

Incremental s-uppiies for irrigation water can be attained through:

(@) Augmentation of resources through treated wastewater reuse.
(b) Use of brackish water in agricultural production, including the
reuse of agricultural drainage water.

< Incremental Water Yields

A ripe field for regional cooperation and for support from advanced
countries, this objective can be attained through:

(@) Improvement of efficiency of water use including efficiencies
of storage, conveyance, distribution and on farm application.
Introduction of automation systems will further enhance these
efficiencies.




(b) Employment of the advances in genetic engineering in plant
production and animal husbandry.

(c) Improvement of yields from rainfed agriculture, and productive
uses of rain harvesting.

(d) Improvement of agricultural management systems.
4. Research and Development

Centers for agricultural research and extension, and for water
management will be needed in the region, and these can be used as
regional training centers.

5. Complementarity of Production and Marketing

Cooperation can be fruitful in the production of agricultural
commodities and their marketing, to maximize economic and social
returns.

6. Environment

Over the past four decades our environment suffered from the
activities of man against man and man against nature.

Cooperation is needed to mitigate the adverse environmental
impacts on the Jordan River basin brought about by separate,
disconnected and competing water uses. It is also needed to improve
and preserve the environment of the Jordan Rift Valley. In
particular agricultural inputs and practices have to be monitored and
directed to enhance the environment. Cooperation can further extend
to other uses like wastewater treatment and reuse, solid waste
treatment and disposal, combatting desertification, arresting soil
erosion and degradation and preservation of wildlife. Environmental
cooperation will also be fruitful in the Gulf of Agaba.

7. Hydro power: the Red-Dead Canal

Recession of the Dead Sea level should be arrested. If left without
mitigation, its level will drop to about -416 meters below sea level



by the year 2002, and drainage into it from surrounding aquifers in
the escarpments will increase.

A Red Sea-Dead Sea canal will control the level of the Dead Sea, and
hydroelectrical power can be generated utilizing the difference in
elevation. The project will have substantial environmental gains in
Wadi Araba and will generate job opportunities in tourism.

8. Other Projects:

Several other projects in transport, infrastucture, tourism and other
fields are complementary to the above, and will be elaborated on in
due course.
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Ladies and Gentlemen:

It is both & pleasure and an honour to be delegated the
responsibility of presenting the Palestinian perspective re-
garding the water issue in the Middle East. It is unfortunate
that once again, the Pslestinian people have been denied re-
cognition as a nation, and restrictions have been imposed on
their representation at the peace talks. The Palestinians in
the occupied West Bark, (including East Jerusalem), and Gaza
Strip are an integral part of the Palestinian people which
has been dispersed all over the world after being dispossessed
of their land and denied their inalienable right to self-
determination. We are here in Vienna with open hearts and
minds hoping that the multilateral talks will serve as a
catalyst for progress on all fronts, including the bilateral
talks, which have been deliberately stalled by continued
Israeli intransigence, and that progress at the bilateral
meetings will, in turn, enhance further progress at the multi-

lateral talks.

It is plain that the scarce water resources in the Middle
East are no longer able to meet the growing demand for various
water uses. There are clear inequities in the current schemes
of water allocation and management in the Middle East, which
threaten peace and stability in this region. While the
population and living standards of various countries in the
Middle East are steadily rising, and correspondingly the
water claims and demands, the water resources available for
most of these countries have remained almost the same, if
they are not being reduced due to wasteful utilization of

water resources.




1. Water Resources in the Occupied Territories and Israeli

Practices

The demand for water by all countries invalved in the
Middle East conflict continues to rise. With the exception
of Israel, the rise was gradual and guite natural. However,
Israel is continuing the practice of bringing new waves of
Jewish settlers from all over the world to Israel and to the
Occupied Palestinian Territories (OPTs), taking over Pales-
tinian land for settling them and drastically exploiting
and diverting Palestinian water resources for its own socio-

economic development.

The presence of a dominant military and political power
in the region has resulted in the usurpation of Palestinian
and other Arab waters., Hence, any settlement should be based
on an equitable distribution and management of water re-
sources, through the consensus of all concerned parties, in
accordance with international water resource laws. This
should be guided by the appropriate UN and international legal

resolutions and/or declarations.

The disputes over water resources evolved to the point
that Israel resorted to military force to gain control over
more water resources. By militarily occupying the West Bank
(including East Jerusalem) and Gaza Strip in 1967, Israel
fully controlled the head water of the Jordan basin, limited
any water development schemes on the Yarmouk river and
controlled the territories from which the ground water aquifers

originate.

By so doing, Israel is clearly violating local and inter-
national laws and rules of international legitimacy. The
Hague regulations of 1907 and the IV.Geneva convention of 1949
place restrictions on the powers of a belligerent occupier
like Israel, and provide safeguards for the protection of the
resources of the occupied territories. In addition, they pro-

vide general guiding principles which safeguard water and




other natural resources rights of a population under

occupation.

2. The Current Crisis Situation

Israeli policies in connection with the allocation and
management of water resources in the OPTs have led to the
current seriously alarming situation. Not only did Israel
impose severe restrictions on freedom for Palestinians in the
OPTs to drill wells and to use their own water resources, it
also built illegal settlements that are supplied with large
water guantities from resources belonging to the OPTs, More-
over they draw large quantities of the OPTs water resources

beyond the Green Line.

The drilling of deep wells for Jewish settlers has led
to the depletion and drying up of many Palestinian wells.
Fixed pumpingquetas are imposed on Palestinians. Any excess
pumping is penalized by heavy fines. Wells belonging to
absentee owners (or within the boundaries of expropriated

Arab land) are taken over.

In the Gaza strip, the water situation could be classi-
fied as a real catastrophe. Intensive drawing of water from
the shallow aquifers has led to the exhaustion of the water
sources and caused the intrusion of sea water for about 1.5 km
inside. In addition to the limited water resources in Gaza
and the high demand for water in such a heavily populated
area, the Israeli authorities drilled a series of wells in
Gaza Strip that are pumping over 30 % of the water potential
to supply the Jewish settlements. As a result, the salinity
of Gaza's ground water increases at a rate of 15-25 ppm chlorine
annually. Consequently, more than 50 ¥ of the wells in Gaza
have become unfit for irrigation and more than B85 % of the
municipal wells do not meet the WHO standards for human use.




In sum, the water situation in the OPTs is approaching
a critical phase which' is threatening the daily life of the
Palestinian population and hindering further economic de-
velopment, as the Palestinian people in the Occupied Terri-
tories only get sbout 210 million cubic meters annually.
This is less than 20 % of their own water resources, and

fails to meet their bare minimum water requirements.

Thus, the Israelis currently use about BO % of the
OPTs water resources. Israeli restrictions have drastically
limited the irrigation of Palestinian land, so that today
less than 6 % of the land cultivated by Palestinians is under
irrigation, the same proportion as in 1967. In contrast,
about 70 % of the area cultivated by Jewish settlers is
irrigated and more than 45 % of the cultivable land in Israel

is under irrigation.

On a per capita basis, an Israeli citizen uses 3-4 times
more water than a Palestinian while a Jewish settler uses
6-8 times more. All Jewish settlements in the West Bank and
Gaza 5trip enjoy access to water supply while more than half

of Palestinian villages have no running water in their homes.

3. Future Prospects for Water and Peace in the Middle East

Now with conflicting parties aiming at negotiating a
lasting and sustainable political settlement, which guestion
should come first: consensus over the use and control of the
region’s vital water resources or settling the area’s
political contention? The two issues are vital. But obviously
the water issue cannot be addressed fairly and adequately
before the political issue of occupation has been resolved
in a just settlement that recognizes the inalienable rights
of the Palestinian people to self determination, which includes

sovereignity and control of natural resources.




Te achieve a just and durable peace in the region, the
Palestinian people must be given the authority to exercise
their legitimate rights and to regain the full control and
management of their land and water resources and to be compen-
sated for the illegal use of their water shares during the
past 44 years. An immediate halt on and dismantling of all
Jewish settlements in the OPTs and complete withdrawal of the
occupying Israeli forces from our territories, constitute
prerequisites to enable the nations of the region to lay
solid foundations for peace, stability, welfare and regional

cooperation in the Middle East.

To get around the issue of their country s illegal
usurpation of Palestinian water, Israeli studies take the
position that the OPTs can be supplied with water within the
framework of regional cooperation in the provision of water
to needy countries. But the Palestinians refuse to buy im-
ported water when they have resources of their own in their
territory. It is Israel’s moral and legal duty to release
Palestine’s water before any resort to imported water is
considered. Once Palestinian future needs exceed the resour-
ces available to them, the recourse to imported water would

be considered, within the framework of regional cooperation.

Jordan, Syria, and Egypt will have a serious deficit in

their water balances in the very near future -- with the

exception of Egypt where the deficit is expected to be

slightly more delayed. Palestine, too, will be a deficitary
country, even after recovering the control, the management,
and the use of that part of the water from the western and
north-eastern aguifers, and from the River Jordan waters in

the volume to which it is entitled.

Thus, Palestine expects to be one of the beneficiaries
of regional cooperation with regard to the inflow of water
from surplus countries to shortage countries, pending a durable

and lasting peace settlement in the Middle East.




Along the broad lines of these perspectives, the Palestine
Delegation will participate actively and positively in this
Working Group on Water Resources. For the future activities of
this Working Group to be soundly designed and persued, this
initial phase should emphasize plenary discussions on principals
and identification of main issues, rather than a premature in-
volvement with specific and technical issues in the proposed

subgroups.

Conclusions

The Palestinian delegation considers that the priority
in the water issue should be given to the roots of the problem
represented by the exercise of Palestinian sovereignty and
control over the ground waters of the OPTs and its legitimate

share of the Jordan basin.

The Palestinian people are looking forward to achieving
a fair, effective, and stable settlement of naticnal and
regional water issues and would like to cooperate fully with

all parties involved in realizing such a settlement.

Finally, on behalf of the Palestinian people and its le-
gitimate leadership represented by the PLO, the Palestine
Delegation would like to extend its sincere thanks to the host
country, the organizers and co-sponsors of the peace talks,
and all other delegations, for the efforts being undertaken in
the quest for a just and sustainable peace in Palestine. Our
people is fully and positively committed to that quest. We
only hope that the Israelis show equal, earnest, and positive

committment to it,

Thank you.
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d)

Enhancing data availability (including discussion of
regional stocktaking and an inventory of needs)

Enhancing water supply
{Improvement of Water Balance)

Rain Enhancement

Reducation of Evaporation
Water Reservoir Technology
Desalination and Solar Energy
Techniques for Water Recycling

Water management practices (including conservation and
agricultural practices)

Irrigation, Drainages and Crop Production

Irrigation - Technology, saving
Drainage

Prevention of Salinity and Alkalization
Fertigation

Resistant Crop Varieties

The use of brackish water

50il and Water conservation etc.

Municipal and Industrial Water Use

Equipment and Water Supply Technologies
Water Quality Assurance

Techniques for water saving and recycling
Technological standards

Sewage treatment and recycling

Water saving gardening

Water Resources and their Exploitation

Geophysical Investigation and Data sharing

Groundwater and Surface Hydrology

Reservoir and Water System Management

Large Water System, Design, Construction and Management

Weather prediction and modification

Wate. Administration Management

Water Economics
Water Administration

Water Laws, National and International

Education and training
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Concepts for regional water cooperation and management.

Group should consider the following teams
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Subject Matter

Basis for Regional Cooperation

Lxchanne of KEnovhows

Readiness to contribute by individual states
Schedule of Meetings

Places

Rules for Participation

Means
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on watler ressources

Submitiled by the Israelil delegatisn

Th.5,1992

It is proposed to establish a regional data bank on water
resources. This data bank will be accessible by all parties
concerned and by all international agencies. It will ¢ontain
all data related to water resources in the area and their
exploitation, It will also include background material and
studies on techniques of exploitation and usages. The following

data will be included:

- river flow data

- 8spring flow data

- limnological data

- climateclogical data

-  hydrozeoclogical data

- hydrological balances

# hydreczeochmelical and isotoplc:data.

The realization of this project will be entrusted to a group

of experts from the region designated by the concerned parties.
This team will recommend the outlines, technigques and possible
locations of the Bank (Egypt, Turkey). They will be the Governing
Board of this Bank.
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EHHAH&EHEHT OF DATA AVAILABILITY

Concerning data availability, and taking into account what

has been said yesterday afternoon, we think that collectlon

of reliable data in each of the countries of the region would

be the most urgent task.

Up till now the most essential data on water resources and
Wwithdrawals are either mizsing or differently accounted for

by the parties.

4s a first step it would be necessany to clarify the existing

situation in terms of definitions, measurements methods, methods
af accounting, availability, methods of data storage and

retrieval systems, modelling capacities...

The minimum set of data to be collected on the basis of

mutually agreed definitions and collecting methods for each of
the countries and territories of the region should include the

following:

a) raw data on water resources

- hydroclimatic data

- runoff data

- hydrogeological data
- water quality data

bl raw data on water withdrawals

- piver intakes, including specification aof the works

- ground water extraction

¢) raw data on water use

- description of conveyance systems and distribution fluxes,

- detailed water use = urban, agricultural, industrial,
energy (hydroelectricity)

- water treatments and water recycling

- tarification systems

d) processed data

- hydrogeocgraphic maps = resources, use, quality

_ main available surveys and analytical reports




To reach this goal, a team of experts (ereated by this working

group) and including representatives of all the region countries

as well as the co-sponsors and co-organizers could be designated

for a statistical fact finding mission to be done before the next

meeting of this working group. This mission should have an open
access to all the existing water data and tc all water resources
institutions having experience in data gathering.

It will report to the region countries as well as to the co-spon-
=ors and co-organizers.

This first step could lead later to the establishment of -a

water data network For the region.
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CONCEFTS FOR REGIONAL WATER COOPERATION MANAGEMENT

A first concept is certainly the guestion of data availability

and reliability, as well as the data sharing as discussed

previously.

A second concept would be the development of dynamic water

interdependent models -as a support feor concerted action.

Such models would help not only to forecast demand and supply
at the regicnal level but also to check Lthe consistency of
national water policies and to study in simulation the intro-
duction of new measures (on the supply as on the demand side)
and their likely impact in all the countries covered by a basin

river or sharing 2 common aquifer.

A third concept is the comparative study of national legislations

and institutions. ;

A fourth concept, possible only on the basis of the three

listed above, is the one of common medium term programming

under the responsibility of a regional water committee.

This common medium term programming should cover supply and
demand forecasts, investments, legislative changes, common

RDT programmes, financing needs as well as long term economical
and soclal impack.

A Fifth concept is certainly water mangement on the basis
of real time information systems as presented yesterday by
the United States delegation.

A sixth concept would be common emergency mechanisms in case

of sudden fleooding as well as in case of a severe water supply
shortage,
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MULTILATERAL PEACE TALKS
THE JORDAN DELEGATION
WATER WORKING GROUP

Proposal for an Agenda:

1. Regional Assessment

.1 - Water Availability

Agricultural Resource Base

The Population-Resource Equation
Economic, Social & Environmental Impacts
Trade Balance in Agricultural Commodities

1
1.2
1.3
1.4
1.5

2. Cost and Affordability of Water
2.1 - Municipal & Industrial Water
2.2 - Irrigation Water
2.3 - Marginal Cost of Resource Development
2.4 - Affordability of Water Cost
2.5 - Government Subsidies & Their Elimination

3. Preservation of Water Resources
3.1 - Efficiency of Water Management & Use
3.2 - Environmental Protection
3.3 - Water & Agricultural Output
3.4 - Fields of Regional Cooperation
3.5 - Role of Technical Assistance

4. Incremental Water Supplies
4.1 - Marginal Quality Water & Wastewater Reuse

4.2 - Water-Energy Interaction

4.3 - Desalination

4.4 Interbasin & Regional Transfers
4.5

4.6

: Costs & Affordability
: Scope for Capital/Technical Assistance

5. The Regional Water Charter
5.1 - Sharing of International Waters
5.2 - Settlement of Disputes
5.3 - Environmental Protection
5.4 - Security of Supply
5.5 - Regional Data Base

6. Hydro Power - The Red-Dead Canal



-

=iF g
Tel.Nr. 2369/2759
fax.Nr. 2369,2760

Middle East Multilateral Megotiations
Warking Group on Water Resources
May 13-14/15, 1992 in Vienma

AMERTICAN DELEGATION (Co-Sponsor)

N D h("\ﬂ/

LIST OF PARTICIPANTS

Mr Allen KEISWETTER

Mr Philip COVINGTON

Mr Jerry DELLTI-PRISCOLI
Mr John FLYNM

Mr Richard 1VES

Mr Kenneth LANFEAR

Ms Alfreda MEYERS

Mr Jonathan SCHWARTZ
Mr Panl SIMONS

Mr Jerry STEVENS

RUSSIAN DELEGATION (Co-Sponsor)

12.May 1992

Mr A.W. SOLTAMOW, Director in the Department for the Middle East, Russian

Foreign Ministry, Moscow

Mr Pjotr A. SMIDOWITSCH, Minister-Counsellcr, Russian Embassy Vienna

M Serguei P. GANJA, Third Secretary, Russian Embassy Vienna




[

AUSTRI AN DELEGATION (Host)

Dr. Alexander CHRISTIANI, Mmbassador; Director of the Division for the
Middle Fast and Afrieca, Ministry for Foreign Affairs, Vienna

Dr. Gerfried BUCHALER, Ambassador; Deputy Director, Department for
Bilateral Econamic Affairs, Ministry for Foreign Affairs, Vienna

Dr. Herbert KRAJSS, Counsellor; pivision for the Middle East and Africa,
Ministry for Foreign Affairs, Vienna

br. Willy KREMPEL, First Secretary; Austrian Embassy, Tel Aviv

Or. Franz OBERLEITNER, Deputy Director General ; Ministry for Agricul ture,

Vienna
Dr. Franz NOBILIS, Director: Ministry far Agriculture, Vienra

Prof. Dr. Helmut KROISS, Head of Department; Tnstitute For Water Quality,
Technical Universi Lty Vienna

Dr. Rudolf DONNIMGER, Austrian Chamber of Cammerce, Vienna

Dipl.Ing. Helmut WERNER, President; Austrian Water Resources Association,
Vienna

Dipl. Ing. Reinhard WEISS, Director; Mustrian Water Resources

Association, Vienna

Dipl .Ing. Herbert ENSER, (Consultant ILF) Austrian Water Resources

Association, Vienna

Dipl.Ing. Wolfgang MOSER, Federal Chancellery, vienna




EC-DELEGATION (Co-Organiser)

Dr.Jjosé Fernando MOREIRA DA CUNHA, Fresidency of the EC, Lisbon

Mr Antonio Marmuel PESTANA DE MDRONHA GAMITO ,
Presidency of the EC, Lisbon

Mr Bermard BRUSSET, EC-Camnission, Brussels

Mr René LERAY, EC-Cammission, Brussels

Mr TOREENI, BEC—{Comission, Brussels

Mr Mathias BURCHARD, EC-Cammission, Brussels

CANADI AN DELEGATION (Co-Organiser)

Mr.David VIVEASH, Deputy Director of the Division for Jordan and Middle
Fast Program, North Africa and Middle East, Canadian Internatioml
Develomment Agency (CIDA), Ottawa

Y f@.ﬂrian GROVER, Director, Water and Sanitation Sector, Professional

Services 3ranch, CIDA, Ottawa

Mrs.Eglal RACHED, Senior Program Officer, Middle East and North Africa
Division, International Develomment Research Center

Mr Claude LACHARITE, Counsellor; Canadian Embassy Vienna

JAPPNESE DELEGATION (Co-Organiser)

Mr Koichi RIMIRA, Minister; Permanent Mission of Japan to the
Intermationmal Organisations in Vienna

Mr Kunio NAKAMURA, First Secretary; Permanent Mission of Japan to the
Intermatiomal Organisations in Vienna

Mr Hideaki FUJIYAMA, Deputy Director, International Affairs Division,
Econanic Affairs Bureau, Ministry of Construction, Tokio

Mr Keisuke YAMANAKA, Official, First Middle East Division Middle Eastern
and African Affairs Bureau, Ministry of Foreign Affairs, Tokio




ALGERI AN DELEGATION

.. Anbassador Ramdare LAMAMRA, Algerian Embassy Vienna

wr.Chérif ZEROUALA, Director for the Near East and Arab League in the
Ministry of Foreign Affairs, Algier

Mr.Ly®s NAIT-TIGILT, First Secretary; Algerian Fmbassy Vienna

BAHRAINI DELEGATION

#1.E. Anbassador Ahmed AL-HADAD, Permanent Representative to the UN in

Fensva

Mr Abdullatif Yusuf Ahmed BU CHEERI, Director for Water Resources;
Ministry for Public Works, Energy and Water, Manama

BELGIAN DELEGATION

Mr Bart OUVRY, First Secretary; Belgian Embassy Vienna

Mr Johan INDEKEU, Attaché; Belgian Bmbassy Vienna

BRITISH DELEGATION

MR Martin FULLER, Assistant Director; Middle East Section,
pesearch and Analysis Department, Foreign and Cammonweal th Office, London

CHINESE DELEGATION

Mr 7henyou CHEN, Deputy Director; Department for West-Asia and
Nord-Africa, Foreign Ministry, Peking

Mr Senrong ZHOU, First Secretary; Chinese Hmbassy Vienna

Mr Runping WANG, Third Secretary; Department for International
Organisations, Foreign Ministry, Peking




DANISH DELEGATION

Mr I.J. KELLAND, Minister-Counsellor; Danish Embassy, Vienna

DUTCH DELEGATION

Mr W.R. Beelaerts VAN BLOEKLAND, Deputy Head of Middle East Section,
Ministry of Foreign Affairs, The Hague

Mr J. BLOM, Adviser; Water Resources Management, Ministry
of Foreign Affairs, The Hague

Mr R.5. VAN EES, Third Secretary; Dutch Embassy, Vienna

EGYPTI AN DELEGATION

H.E. Anbassador Fawzi EL-IBRASHI, Representative of the Minister for
Foreign Affairs, Cairo

Mr Mohamed Nasser Ahmed EZZAT, Advisor and First Undersecretary of the
Ministry of Water Resources, Cairo

Dr. Salah AMR, Advisor and Professor of International Law, Cairo

Dr. Mahmoud ABOU ZEID, Advisor ami Director of the Center of Water
HBesearch, Cairo

Mr. Malmoud Mchamed ALLAM, Counsellor; Egyptian Embassy Vienma

Ms Soumia SAAD, First Secretary and Advisor; International Department,
Ministry for Foreign Affairs, Cairo

Mr Taher Almed FARAHAT, First Secretary; Egyptian Embassy Vienna




FINNISH DELEGATION

H.E. “mbassador Alec AALTO, Finnish Pmbassy Vienna

Mr.Antti STERLA, Minister—Counsellor; Finnish Pmbassy Vienna

Mr.Tlkka-Pekka SIMILA, Second Secretary; Finnish Embassy Vienna

FRENCH DELEGATTION

Mr Patrick NICOLOSO, Deputy Director; Division of Egypt and the Near
East, Foreign Ministry, Paris

Ms Claire LIGNIERES, Second Secretary; French Bnbassy Vienna

Mr Thierry JOUAN, Scientific Attaché; French Embassy Vienna

GERMAN DELEGATION

Mr Andreas von HOESSLE, Director; Department for the Middle East, Foreign

Ministry, Bonn

Mr Helmut wvan EDIG, Director; Department for EC-Overseas Relations,

Foreign Ministry, Bonn

GREEX DELEGATION

Mr Agis CHRISTOPOULOS, First Secretary; Foreign Ministry, Athens
Mr Perikles BOUTOS, Secord Secretary; Greek Embassy Vienna

Mr Athanassios PARESOGLOU, Special Advisor; Foreign Ministry, Athens




INDIAN DELEGATION

Mr K.5. SHARMA, Cammissioner; Ministry of Water Resources, New Delhi

Mr S. KUMAR, Minister; Indian Embassy Vienna

ISRAELI DELEGATION

Dr.Dan ZASLAVSKY, Water Cammissioner:, Ministry of Agriculture

Mr David SULTAN, Deputy Director General; Ministry of Foreian Affairs
H.E. Ambassador Peter ARAN, Charge d Affaires; Israeli Bmbassy Vienna
Mr Yossef EYAL, Official; Ministry of Defence

Mr Eliahu ROSENTHAL, Water Cammission

Mr Dawvid SCHATINER, Official;, Ministry of Defence

Mr Moshe YIZRAELI, Adviser to the Minister of Econamy and Planning

ITALI AN DELEGATION

Dr. Antonio TARELLI, Minister Plenipotentiary; Director of Envirommental
Affairs, Econanic Department, Ministry of Foreign Affairs, Rame

Dr. Emilia GATTO, Middle-Eastern Affairs, Econanic Department, Ministry
of Foreign Affairs, Rame

Dr. Giovanni RANTUCCI, Expert of Water, Ministry of Foreign Affairs, Rame




=

JORDANT AN-PALESTINIAN DELEGATION

Dr.Munther HADDADIN

Dr.Fakhry AL DAGISTANI

Dr.Kamel AL RADAIDEH

Dipl .Ing. Mohammed Zafer AL-ALEM
Dr.Mohammed SHATNAYI

Dipl.Tng. Ziad ELIAS

Dr. Marwan HADDAD
Dr. Riyad AL-KHUDARI
Or. Yousef ABU MAYLEH (”M oA anptt )
Dr. Majed ABU SHARKH
Mr Muhammad WALT

Mr Abdel RAHMAN ABDEL HAL




-8 =

JIWAITTI DELEGATION

H.E. Ambassador Abdul Hamid Abdullah AL-ANADHI, Kuwaiti Embassy

Jienna

Mr Muteb AL-MUTATEH, Adviser o the Permanent Representative of
Huwait to the Internatiomal Organisations in Vienna

MORDCCAN DELEGATION

H.E. Ambassador Mohamed EL HABIBR FASSI FIHRI, Moroccan Embassy

Jienna
Mr Ahmed BAKHAT, Minister; Moroccan Bmbassy Vienna

Mr Atmed EL GHERNOUGUI, Secretary; Moroccan Embassy Vienna

NORVEGIAN DELEGATION

Mr Kjell SEEBERG, Minister; Norwegian Embassy Vienna

OMANT DELEGATION

H.E. Mmbassador Mohammed Yousuf AL-ZARAFY, Omani Embassy Vienna

Mr Ahmad bin Hilal AL-BUSAIDI, First Secretary; Ministry for

Foreign Affairs, Muscat

Img.5eif bin Rashed AL SHAQSY, Ministry for Water Resources,
Mascat

Ing.Malmood bin Mchammad AL-HINAI, Ministry for Water
Resources, Muscat




—tig-=

PORTUGESE DELEGATION

Mr André SOPAS DE MELID BANDEIRA, Portugese Embassy Vienna

QATART DELEGATION

Mr AlQ Abdel-Latif AL-MUHANNADIT, Deputy Director for Water
Supply, Ministry For Electricity and Water, bDoha

Dr.Ahmed AL-QA'ATERI, Cabinet of the Foreign Minister, Ministry
for Foreign Affairs, Doha

SAUDI-ARABIAN DELEGATION

Dr.Khaled AL-GINDAN, Chief Director of Political Analysis,
Ministry for Foreign Affairs, Riyadh

Or.Mihammed AL-SWAID, Ministry far Foreign Affairs, Riyadh

Mr Nabil H.ASHRI, Second Secretary; Saudi-Arabian Embassy Vienna

SPANTSH DELEGATION

Mr.Alejandro POLANCD, Counsellor; Spanish Embassy Vienna

Mrs Tsabel CASADD, Institute For Cooperation with the Arabic
World, Madrid

SWEDISH DELEGATION

Mrs Agneta BOHMAN, Counsellor: Swedish Embassy Vienna




- 11 =

SWISE DELEGATION

H.E. ’mbassador Jean-Pierre VETTOVAGLIA: Permanent
Representative of Switzerlamd to the Tnternational

Organisations in Vienna

Ms Dominique PETTER, Secretary of BEmbassy; Permanent Mission of
Switzerland to the Intermatioral Organisations in Vienna

TUNISIAN DELEGATION

H.E. Fzzeddine KERKENI, Ambassador, Ministry of Foreign
Affairs, Tunis

Mr Mustapha M TIMET, Tunisian Embassy Vienna

Mr Mohamed BACHA, Ministry of Agriculture, Tunis

TURKISH DELEGATION

Mr Burhan ANT, Deputy Director General for Bilateral Econamic
Relations, Ministry of Foreign Affairs, Ankara

Mr Hiiseyin YAVUZ, Assistant Head of Department, Gereral
Directorate of State Hydraulic Works: Ankara

Mrs Pinar BEDIRHANOGLU, Attaché: Ministry of Foreign Affairs,
Ankara

UAE-DELEGATION

H.E. Ambassador Abdul Azis AL OWAIS, UAE Embassy Vienna

Dr. Ayad AL-YASILI, Alternate Representative at the United
Nations in Vienna




UKRAINI AN _DELEGATION

H.E. Ambassador Yuri V. KOSTEMKO, Ukrainian Embassy Vienna

YEMENI DELEGATION

H.E. Ambassador Saeed Sharaf BADR MUQBIL, Yemeni Fmbassy Vienna

Dr Abdul QAW AL-ERYANI, Minister Plenipotentiary; Yameni
Bmbassy Vienna

IBRD-Experts

Mr.Harinder 5. KOHLI, Director; Technical Department, Eurcpe &
Central Asia, Middle East & North Africa Regions (EMN),
Washington

Mr.Prem C.GARG, Division Chief, Agriculture and Rural
Development, EMN, Technical Department, Washington

Mr.Johan A. HAYWARD, Chief; Water Resources Management Unit,
EMN, Technical Department, Washington




