


(a) Integrated water resources devel opment and managenent;

(b) Water resources assessnent;

(c) Protection of water resources, water quality and aquatic ecosystens;
(d) Drinking-water supply and sanitation

(e) Water and sustainabl e urban devel opnent;

(f) Water for sustainable food production and rural devel opnent;

(g) Inpacts of climte change on water resources.

PROGRAMVE AREAS
A. Integrated water resources devel opnment and managenent
Basis for action

18.6. The extent to which water resources devel opnent contributes to econonic
productivity and social well-being is not usually appreciated, although al
social and econonmic activities rely heavily on the supply and quality of
freshwater. As popul ations and econonic activities grow, nany countries are
rapi dly reaching conditions of water scarcity or facing linmts to econonic
devel opment. Water denmands are increasing rapidly, wth 70-80/per/cent
required for irrigation, |less than 20/ per/cent for industry and a nere

6/ per/cent for donestic consunption. The holistic managenent of freshwater as
a finite and vul nerable resource, and the integration of sectoral water plans
and programes within the framework of national econom c and social policy, are
of paranpunt inportance for action in the 1990s and beyond. The fragmentation
of responsibilities for water resources devel opnent anong sectoral agencies is
provi ng, however, to be an even greater inpedinent to pronoting integrated

wat er nmanagenent than had been anticipated. Effective inplenentation and
coordi nati on mechani sns are required.

bj ectives

18.7. The overall objective is to satisfy the freshwater needs of al
countries for their sustainabl e devel opnent.

18.8. Integrated water resources nmanagenent is based on the perception of
water as an integral part of the ecosystem a natural resource and a social and
econom ¢ good, whose quantity and quality determ ne the nature of its
utilization. To this end, water resources have to be protected, taking into
account the functioning of aquatic ecosystens and the perenniality of the
resource, in order to satisfy and reconcile needs for water in human
activities. |In developing and using water resources, priority has to be given
to the satisfaction of basic needs and the safeguardi ng of ecosystenms. Beyond
these requirenments, however, water users should be charged appropriately.



18.9. Integrated water resources managenent, including the integration of

| and- and water-rel ated aspects, should be carried out at the |level of the
catchment basin or sub-basin. Four principal objectives should be pursued, as
fol | ows:

(a) To pronpte a dynamic, interactive, iterative and nultisectora
approach to water resources managenent, including the identification and
protection of potential sources of freshwater supply, that integrates
technol ogi cal, soci o-econom c, environmental and human heal th consi derations;

(b) To plan for the sustainable and rational utilization, protection
conservation and nmanagenent of water resources based on community needs and
priorities within the framework of national econom c devel opnent policy;

(c) To design, inplement and evaluate projects and programes that are
both economically efficient and socially appropriate within clearly defined
strategi es, based on an approach of full public participation, including that
of wonen, youth, indigenous people and |ocal conmunities in water nanagenent
pol i cy-maki ng and deci si on- maki ng;

(d) To identify and strengthen or develop, as required, in particular in
devel opi ng countries, the appropriate institutional, |egal and financial
mechani sns to ensure that water policy and its inplenentation are a catal yst
for sustainable social progress and econonic growth

18.10. In the case of transboundary water resources, there is a need for
riparian States to fornul ate water resources strategies, prepare water
resources action progranmes and consi der, where appropriate, the harnonization
of those strategies and action progranmes.

18.11. Al States, according to their capacity and avail abl e resources, and
through bilateral or nultilateral cooperation, including the United Nations and
ot her rel evant organi zations as appropriate, could set the follow ng targets:

(a) By the year 2000:
(i) To have designed and initiated costed and targeted national action

programmes, and to have put in place appropriate institutiona
structures and | egal instrunents;

(ii) To have established efficient water-use programmes to attain
sust ai nabl e resource utilization patterns;

(b) By the year 2025:

(i) To have achi eved subsectoral targets of all freshwater programre
ar eas.



It is understood that the fulfilment of the targets quantified in (i) and (ii)
above will depend upon new and additional financial resources that will be made
avail abl e to devel oping countries in accordance with the rel evant provisions of
General / Assenbly resol ution 44/228.

Activities

18.12. Al States, according to their capacity and avail abl e resources, and
through bilateral or nultilateral cooperation, including the United/ Nations and
other relevant organi zations as appropriate, could inplenent the follow ng
activities to inmprove integrated water resources nmanagenent:

(a) Fornulation of costed and targeted national action plans and
i nvest ment progranmes;

(b) Integration of neasures for the protection and conservati on of
potential sources of freshwater supply, including the inventorying of water
resources, with land-use planning, forest resource utilization, protection of
mount ai n sl opes and riverbanks and other rel evant devel opnent and conservati on
activities;

(c) Developnent of interactive databases, forecasting nodels, economc
pl anni ng nodel s and nmethods for water nmanagenent and pl anni ng, including
environnment al inpact assessment nethods;

(d) Optimization of water resources allocation under physical and
soci 0- econom ¢ constraints;

(e) Inplenentation of allocation decisions through denmand nanagenent,
prici ng nmechani sms and regul atory neasures;

(f) Flood and drought managenent, including risk analysis and
environnmental and social inpact assessnent;

(g) Pronotion of schenes for rational water use through public
awar eness-rai si ng, educational programres and |levying of water tariffs and
ot her econom c instrunents;

(h) Mbilization of water resources, particularly in arid and seni-arid
ar eas;

(i) Promotion of international scientific research cooperation on
freshwat er resources;

(j) Devel opnent of new and alternative sources of water-supply such as
sea-wat er desalination, artificial groundwater recharge, use of
mar gi nal -qual ity water, waste-water reuse and water recycling;

(k) Integration of water (including surface and underground water
resources) quantity and quality nanagenent;



(I') Pronotion of water conservation through inproved water-use efficiency
and wastage m nim zation schenmes for all users, including the devel opnment of
wat er - savi ng devi ces;

(m Support to water-users groups to optimnize |ocal water resources
managenent ;

(n) Devel oprent of public participatory techniques and their
i npl enentation in decision-making, particularly the enhancenent of the role of
wonen in water resources planning and managenent;

(o) Devel opnent and strengthening, as appropriate, of cooperation
i ncl udi ng nmechani sms where appropriate, at all |evels concerned, nanely:

(i) At the lowest appropriate level, delegation of water resources
managenent, generally, to such a level, in accordance with nationa
| egi slation, including decentralization of governnent services to
|l ocal authorities, private enterprises and communities;

(ii) At the national level, integrated water resources planning and
managenent in the framework of the national planning process and,
where appropriate, establishnment of independent regul ation and
moni toring of freshwater, based on national |egislation and econonic
neasur es;

(iii) At the regional |evel, consideration, where appropriate, of the
har noni zati on of national strategies and action programes;

(iv) At the global level, inproved delineation of responsibilities,
di vi sion of |abour and coordination of international organizations
and programres, including facilitating discussions and sharing of
experiences in areas related to water resources managenent;

(p) Dissemnation of information, including operational guidelines, and
pronotion of education for water users, including the consideration by the
United Nations of a World Water Day.

Means of inplenentation
(a) Fi nanci ng and cost eval uation

18.13. The Conference secretariat has estimted the average total annual cost
(1993-2000) of inplementing the activities of this progranme to be about
$115/mllion fromthe international community on grant or concessional terns.
These are indicative and order-of-magnitude esti mtes only and have not been
revi ewed by CGovernnents. Actual costs and financial termnms, including any that
are non-concessional, wll depend upon, inter alia, the specific strategies and
programes Governnents deci de upon for inplenentation



(b) Scientific and technol ogi cal means

18.14. The devel opnent of interactive databases, forecasting nmethods and
econoni ¢ pl anning nodel s appropriate to the task of managi ng water resources in
an efficient and sustainable manner will require the application of new

techni ques such as geographical infornmation systens and expert systens to
gather, assim|ate, analyse and display multisectoral information and to

optim ze decision-naking. In addition, the devel opnment of new and alternative
sources of water-supply and | owcost water technologies will require innovative
applied research. This will involve the transfer, adaptation and diffusion of

new techni ques and technol ogy anong devel oping countries, as well as the

devel opnment of endogenous capacity, for the purpose of being able to deal with
t he added di nensi on of integrating engineering, economc, environnental and
soci al aspects of water resources managenent and predicting the effects in
ternms of human inpact.

18.15. Pursuant to the recognition of water as a social and econom c good, the
various avail able options for charging water users (including domestic, urban

i ndustrial and agricultural water-user groups) have to be further evaluated and
field-tested. Further developnent is required for economic instrunents that
take into account opportunity costs and environnental externalities. Field
studies on the willingness to pay should be conducted in rural and urban
situations.

18.16. Water resources devel opnment and nanagenent should be planned in an

i ntegrated nanner, taking into account |ong-term planning needs as well as
those with narrower horizons, that is to say, they should incorporate
environnmental, econonmi c and social considerations based on the principle of
sustainability; include the requirenents of all users as well as those relating
to the prevention and nmitigation of water-rel ated hazards; and constitute an
integral part of the socio-econonic devel opnent pl anning process. A
prerequisite for the sustainabl e management of water as a scarce vul nerabl e
resource is the obligation to acknow edge in all planning and devel opnent its
full costs. Planning considerations should reflect benefits investnent,
environnmental protection and operation costs, as well as the opportunity costs
reflecting the nost valuable alternative use of water. Actual charging need
not necessarily burden all beneficiaries with the consequences of those

consi derations. Charging nechani snms shoul d, however, reflect as far as

possi ble both the true cost of water when used as an econom ¢ good and the
ability of the communities to pay.

18.17. The role of water as a social, econonic and |ife-sustaining good should
be reflected in demand managenent nechani sns and i npl enment ed t hrough wat er
conservation and reuse, resource assessnent and financial instrunents.

18.18. The setting afresh of priorities for private and public investnment
strategi es should take into account (a)/maxinmumutilization of existing

proj ects, through maintenance, rehabilitation and optinmal operation; (b)/new or
alternative clean technologies; and (c)/environnentally and socially benign
hydr opower .



(c) Human resources devel opnent

18.19. The del egation of water resources nmanagenent to the | owest appropriate
| evel necessitates educating and training water managenent staff at all |evels
and ensuring that wonen participate equally in the education and training
programmes. Particul ar enphasis has to be placed on the introduction of public
participatory techni ques, including enhancenent of the role of wonen, youth,

i ndi genous people and local comunities. Skills related to various water
managenent functions have to be devel oped by nunicipal government and water
authorities, as well as in the private sector, |ocal/national non-governnental
organi zati ons, cooperatives, corporations and other water-user groups.
Educati on of the public regarding the inportance of water and its proper
managenent is al so needed.

18.20. To inplenent these principles, communities need to have adequate
capacities. Those who establish the framework for water devel opnent and
managenent at any |evel, whether international, national or local, need to
ensure that the nmeans exist to build those capacities. The nmeans will vary
fromcase to case. They usually include:

(a) Awareness-creation progranmes, including nobilizing conmtnent and
support at all levels and initiating global and |local action to prompte such
progr anmes;

(b) Training of water managers at all levels so that they have an
appropriate understanding of all the elenments necessary for their
deci si on- maki ng;

(c) Strengthening of training capacities in devel oping countries;

(d) Appropriate training of the necessary professionals, including
ext ensi on wor kers;

(e) Inprovenent of career structures;

(f) Sharing of appropriate know edge and technol ogy, both for the
collection of data and for the inplementation of planned devel opnent including
non-pol |l uting technol ogi es and the knowl edge needed to extract the best
performance fromthe existing investnent system

(d) Capaci ty-buil di ng

18.21. Institutional capacity for inplenenting integrated water nanagenent
shoul d be reviewed and devel oped when there is a clear demand. Existing

adm ni strative structures will often be quite capable of achieving |ocal water
resources managenent, but the need may arise for new institutions based upon
the perspective, for exanple, of river catchnment areas, district devel opnent
councils and |l ocal comunity comrittees. Although water is managed at vari ous
Il evels in the socio-political system denmand-driven nanagenent requires the
devel opnment of water-related institutions at appropriate levels, taking into
account the need for integration with |and-use nanagenent.



18.22. In creating the enabling environnent for |owest-appropriate-I|eve
managenent, the role of Governnent includes nobilization of financial and human
resources, legislation, standard-setting and other regulatory functions,

nmoni toring and assessnment of the use of water and |l and resources, and creating
of opportunities for public participation. |International agencies and donors
have an inportant role to play in providing support to devel oping countries in
creating the required enabling environnment for integrated water resources
managenent. This should include, as appropriate, donor support to |local |evels
i n devel opi ng countries, including community-based institutions,

non- gover nnental organi zati ons and wonmen's groups.

B. WAt er resources assessnent
Basis for action

18.23. Water resources assessnent, including the identification of potential
sources of freshwater supply, conprises the continuing deternination of
sources, extent, dependability and quality of water resources and of the human
activities that affect those resources. Such assessnment constitutes the
practical basis for their sustainable nanagenent and a prerequisite for

eval uation of the possibilities for their developnent. There is, however,
growi ng concern that at a tinme when nore precise and reliable information is
needed about water resources, hydrol ogic services and rel ated bodies are |ess
abl e than before to provide this information, especially infornmation on
groundwat er and water quality. Major inpedinments are the |ack of financial
resources for water resources assessnent, the fragmented nature of hydrol ogic
services and the insufficient nunbers of qualified staff. At the sane tine,
the advancing technol ogy for data capture and managenent is increasingly
difficult to access for devel oping countries. Establishment of nationa

dat abases is, however, vital to water resources assessnment and to nmitigation of
the effects of floods, droughts, desertification and pollution

bj ectives

18.24. Based upon the Mar del Plata Action Plan, this programre area has been
extended into the 1990s and beyond with the overall objective of ensuring the
assessnment and forecasting of the quantity and quality of water resources, in
order to estimate the total quantity of water resources available and their
future supply potential, to deternmine their current quality status, to predict
possi ble conflicts between supply and demand and to provide a scientific

dat abase for rational water resources utilization

18.25. Five specific objectives have been set accordingly, as follows:

(a) To nmake available to all countries water resources assessnent
technology that is appropriate to their needs, irrespective of their |evel of
devel opnment, including nmethods for the inpact assessment of clinmate change on
freshwaters;



(b) To have all countries, according to their financial neans, allocate
to water resources assessnent financial resources in line with the econoni c and
soci al needs for water resources data;

(c) To ensure that the assessnent information is fully utilized in the
devel opnment of water managenent poli cies;

(d) To have all countries establish the institutional arrangenments needed
to ensure the efficient collection, processing, storage, retrieval and
di ssem nation to users of information about the quality and quantity of
avail abl e water resources at the | evel of catchments and groundwater aquifers
in an integrated nmanner;

(e) To have sufficient nunbers of appropriately qualified and capable
staff recruited and retained by water resources assessnent agencies and
provided with the training and retraining they will need to carry out their
responsi bilities successfully.

18.26. All States, according to their capacity and avail abl e resources, and
through bilateral or nultilateral cooperation, including cooperation with the
United Nations and other relevant organi zations, as appropriate, could set the
foll owi ng targets:

(a) By the year 2000, to have studied in detail the feasibility of
installing water resources assessnment services;

(b) As a long-termtarget, to have fully operational services avail able
based upon high-density hydronetric networKks.

Activities

18.27. Al States, according to their capacity and avail abl e resources, and
through bilateral or nultilateral cooperation, including the United Nations and
ot her rel evant organi zations as appropriate, could undertake the foll ow ng
activities:

(a) Institutional franmework:
(i) Establish appropriate policy frameworks and national priorities;

(ii) Est abl i sh and strengthen the institutional capabilities of
countries,
including legislative and regul atory arrangenents, that are required
to ensure the adequate assessnent of their water resources and the
provi sion of flood and drought forecasting services;

(iii) Est abli sh and nmaintain effective cooperation at the national |eve
bet ween the various agenci es responsible for the collection, storage
and anal ysi s of hydrol ogi c dat a;



(iv) Cooperate in the assessnent of transboundary water resources,
subj ect
to the prior agreenent of each riparian State concerned;

(b) Data systens:

(i) Review existing data-collection networks and assess their adequacy,
i ncluding those that provide real-tine data for flood and drought
forecasting;

(ii) I mprove networks to nmeet accepted guidelines for the provision of
data on water quantity and quality for surface and groundwater, as
well as relevant |and-use data;

(iii) Apply standards and other neans to ensure data conpatibility;

(iv) Upgrade facilities and procedures used to store, process and anal yse
hydrol ogi c data and make such data and the forecasts derived from
them avail able to potential users;

(v) Establish databases on the availability of all types of hydrol ogic
data at the national |evel

(vi) I npl ement "data rescue" operations, for exanple, establishnment of
nati onal archives of water resources;

(vii) I mpl enent appropriate well-tried techniques for the processing of
hydr ol ogi c dat a;

(viii) Derive area-related estimates from poi nt hydrol ogi c data;

(ix) Assim |l ate remptely sensed data and the use, where appropriate, of
geographi cal infornmation systens;

(c) Data disseni nation

(i) Ildentify the need for water resources data for various planning
pur poses;

(ii) Anal yse and present data and informati on on water resources in the
fornms required for planning and managenment of countries
soci o- econoni ¢ devel opnent and for use in environnental protection
strategies and in the design and operation of specific water-related
proj ects;

(iii) Provi de forecasts and warnings of flood and drought to the genera
public and civil defence;

(d) Research and devel opnent:



(i) Establish or strengthen research and devel opnent progranmes at the
national, subregional, regional and international |evels in support
of water resources assessnent activities;

(ii) Monitor research and devel opnent activities to ensure that they make
full use of local expertise and other |ocal resources and that they
are appropriate for the needs of the country or countries concerned.

Means of inplenmentation
(a) Fi nanci ng and cost eval uation

18.28. The Conference secretariat has estinmated the everage total annual cost
(1993-2000) of inmplementing the activities of this progranme to be about
$355/million, including about $145/mllion fromthe international comunity on
grant or concessional terms. These are indicative and order-of-nagnitude
estimtes only and have not been reviewed by Governnents. Actual costs and
financial terms, including any that are non-concessional w |l depend upon,
inter alia, the specific strategies and programes Governnents deci de upon for
i npl enent ati on.

(b) Scientific and technol ogi cal neans

18.29. Inportant research needs include (a) devel opnment of gl obal hydrol ogic
model s in support of analysis of clinate change inpact and of macroscal e water
resources assessnent; (b) closing of the gap between terrestrial hydrol ogy and
ecology at different scales, including the critical water-rel ated processes
behind | oss of vegetation and | and degradation and its restoration; and
(c)/study of the key processes in water-quality genesis, closing the gap

bet ween hydrol ogic fl ows and bi ogeochenm cal processes. The research nodels
shoul d build upon hydrol ogi c bal ance studies and al so include the consunptive
use of water. This approach should al so, when appropriate, be applied at the
catchment | evel

18.30. Water resources assessment necessitates the strengthening of existing
systens for technology transfer, adaptation and diffusion, and the devel opment
of new technol ogy for use under field conditions, as well as the devel opnent of
endogenous capacity. Prior to inaugurating the above activities, it is
necessary to prepare catal ogues of the water resources information held by
government services, the private sector, educational institutes, consultants,

| ocal water-use organizations and ot hers.

(c) Human resource devel oprent

18.31. Water resources assessnent requires the establishnent and mai nt enance
of a body of well-trained and notivated staff sufficient in nunber to undertake
the above activities. Education and training programes designed to ensure an
adequat e supply of these trained personnel should be established or
strengthened at the local, national, subregional or regional level. In
addition, the provision of attractive terns of enploynent and career paths for



prof essional and technical staff should be encouraged. Hunman resource needs
shoul d be nmonitored periodically, including all |evels of enploynent. Plans
have to be established to neet those needs through education and training
opportunities and international programes of courses and conferences.

18.32. Because well-trained people are particularly inportant to water
resources assessnment and hydrol ogic forecasting, personnel natters should
recei ve special attention in this area. The aimshould be to attract and
retain personnel to work on water resources assessnment who are sufficient in
nurmber and adequate in their |level of education to ensure the effective

i npl enentation of the activities that are planned. Education may be called for
at both the national and the international |evel, with adequate terns of

enpl oyment being a national responsibility.

18. 33. Recommended actions incl ude:

(a) Identifying education and training needs geared to the specific
requirenents of countries;

(b) Establishing and strengtheni ng education and training progranmes on
water-related topics, within an environnmental and devel opmental context, for
all categories of staff involved in water resources assessnent activities,
usi ng advanced educati onal technol ogy, where appropriate, and involving both
men and wonen;

(c) Developing sound recruitnment, personnel and pay policies for staff of
national and | ocal water agencies.

(d) Capaci ty-buil di ng

18.34. The conduct of water resources assessment on the basis of operationa
national hydrometric networks requires an enabling environnment at all |evels.
The follow ng national support action is necessary for enhanced nationa
capacities:

(a) Review of the legislative and regul atory basis of water resources
assessnent ;

(b) Facilitation of close collaboration anong water sector agencies,
particularly between information producers and users;

(c) Inplenmentation of water nmanagenent policies based upon realistic
apprai sal s of water resources conditions and trends;

(d) Strengthening of the nanagerial capabilities of water-user groups,
i ncludi ng wonen, youth, indigenous people and | ocal communities, to inprove
wat er-use efficiency at the |ocal |evel



C. Protection of water resources, water
quality and aquatic ecosystens

Basis for action

18.35. Freshwater is a unitary resource. Long-term devel opnent of gl oba
freshwater requires holistic nanagenent of resources and a recognition of the
i nterconnect edness of the elements related to freshwater and freshwater
quality. There are fewregions of the world that are still exenpt from

probl ems of |oss of potential sources of freshwater supply, degraded water
quality and pollution of surface and groundwater sources. Major problens
affecting the water quality of rivers and | akes arise, in variable order of

i nportance according to different situations, frominadequately treated
domestic sewage, inadequate controls on the discharges of industrial waste
wat ers, |oss and destruction of catchnment areas, ill-considered siting of

i ndustrial plants, deforestation, uncontrolled shifting cultivation and poor
agricultural practices. This gives rise to the |eaching of nutrients and
pesticides. Aquatic ecosystens are disturbed and living freshwater resources
are threatened. Under certain circunstances, aquatic ecosystens are al so
affected by agricultural water resource devel opnent projects such as dans,
river diversions, water installations and irrigation schenes. FErosion
sedi nent ati on, deforestation and desertification have led to increased | and
degradation, and the creation of reservoirs has, in sone cases, resulted in
adverse effects on ecosystens. Many of these problens have arisen froma
devel opnment nodel that is environmentally destructive and froma |lack of public
awar eness and education about surface and groundwater resource protection
Ecol ogi cal and human health effects are the neasurabl e consequences, although
the means to nmonitor them are i nadequate or non-existent in many countries.
There is a widespread | ack of perception of the |inkages between the

devel opnent, nmmnagenent, use and treatnent of water resources and aquatic
ecosystenms. A preventive approach, where appropriate, is crucial to the
avoi di ng of costly subsequent neasures to rehabilitate, treat and devel op new
wat er supplies.

bj ectives

18.36. The conplex interconnectedness of freshwater systens demands t hat
freshwat er managenment be holistic (taking a catchment nmanagenent approach) and
based on a bal anced consi deration of the needs of people and the environnent.
The Mar del Plata Action Plan has already recognized the intrinsic |inkage

bet ween water resource devel opnent projects and their significant physical
chenical, biological, health and soci o-economni ¢ repercussions. The overal
environnmental health objective was set as follows: "to evaluate the
consequences which the various users of water have on the environment, to
support measures ainmed at controlling water-rel ated di seases, and to protect
ecosystens”./ 1/

18.37. The extent and severity of contam nation of unsaturated zones and
aqui fers have | ong been underestimted owing to the relative inaccessibility of
aquifers and the lack of reliable information on aquifer systens. The



protection of groundwater is therefore an essential element of water resource
managenent .

18.38. Three objectives will have to be pursued concurrently to integrate
water-quality elenments into water resource nanagenent:

(a) Maintenance of ecosystemintegrity, according to a managenent
principle of preserving aquatic ecosystens, including living resources, and of
effectively protecting them from any form of degradati on on a drai nage basin
basi s;

(b) Public health protection, a task requiring not only the provision of
saf e drinking-water but also the control of disease vectors in the aquatic
envi ronnent ;

(¢) Hunman resources devel opnent, a key to capacity-building and a
prerequisite for inplenenting water-quality managenent.

18.39. Al States, according to their capacity and avail abl e resources,
through bilateral or nultilateral cooperation, including the United Nations and
ot her rel evant organi zations as appropriate, could set the follow ng targets:

(a) To identify the surface and groundwater resources that could be
devel oped for use on a sustainable basis and other nmajor devel opabl e
wat er - dependent resources and, sinultaneously, to initiate programres for the
protection, conservation and rational use of these resources on a sustainable
basi s;

(b) To identify all potential sources of water-supply and prepared
outlines for their protection, conservation and rational use;

(c) To initiate effective water pollution prevention and contro
programes, based on an appropriate nm xture of pollution reduction-at-source
strategi es, environnmental inpact assessnents and enforceabl e standards for
mej or point-source di scharges and hi gh-risk non-point sources, conmensurate
with their socio-econom c devel opnent;

(d) To participate, as far as appropriate, in international water-quality
nmoni tori ng and managenment progranmes such as the dobal Water Quality
Moni toring Programme (CGEMS/ WATER), the UNEP Environnmental |y Sound Managenent of
Inland Waters (EM NWA), the FAO regional inland fishery bodies, and the
Convention on Wetlands of International |nportance Especially as Waterfow
Habit at (Ransar Convention);

(e) To reduce the preval ence of water-associ ated di seases, starting with
the eradication of dracunculiasis (guinea worm di sease) and onchocerciasi s
(river blindness) by the year 2000;



(f) To establish, according to capacities and needs, biological, health,
physi cal and chemical quality criteria for all water bodies (surface and
groundwater), with a view to an ongoi ng i nprovenent of water quality;

(g) To adopt an integrated approach to environnentally sustai nabl e
managenent of water resources, including the protection of aquatic ecosystens
and freshwater |iving resources;

(h) To put in place strategies for the environmentally sound nanagenent
of freshwaters and rel ated coastal ecosystens, including consideration of
fisheries, aquacul ture, animl grazing, agricultural activities and
bi odi versity.

Activities

18.40. Al States, according to their capacity and avail abl e resources, and
through bilateral or nmultilateral cooperation, including United Nations and
ot her rel evant organi zations as appropriate, could inplenment the foll ow ng
activities:

(a) Water resources protection and conservation

(i) Establishment and strengthening of technical and institutiona
capacities to identify and protect potential sources of water-supply
within all sectors of society;

(ii) Identification of potential sources of water-supply and preparation
of national profiles;

(iii) Preparation of national plans for water resources protection and
conservati on;

(iv) Rehabilitation of inportant, but degraded, catchnent areas,
particularly on small islands;

(v) Strengthening of administrative and |egislative nmeasures to prevent
encroachnment on existing and potentially usable catchment areas;

(b) Water pollution prevention and control

(i) Application of the "polluter pays" principle, where appropriate, to
all kinds of sources, including on-site and off-site sanitation

(ii) Pronoti on of the construction of treatnment facilities for donestic
sewage and industrial effluents and the devel opnent of appropriate
technol ogi es, taking into account sound traditional and indigenous
practices;

(iii) Est abl i shment of standards for the discharge of effluents and for

t he
receiving waters;



(iv) I ntroduction of the precautionary approach in water-quality
managenment, where appropriate, with a focus on pollution
m nim zation
and prevention through use of new technol ogi es, product and process
change, pollution reduction at source and effluent reuse, recycling
and recovery, treatnment and environnentally safe di sposal

(v) Mandatory environmental inmpact assessment of all nmjor water resource
devel opment projects potentially inmpairing water quality and aquatic
ecosystens, conbined with the delineation of appropriate renedial
measures and a strengthened control of new industrial installations,
solid waste landfills and infrastructure devel opnent projects;

(vi) Use of risk assessnent and ri sk managenent in reaching decisions in
this area and ensuring conpliance with those deci sions;

(vii) Identification and application of best environmental practices at
reasonabl e cost to avoid diffuse pollution, nanmely, through a
limted, rational and planned use of nitrogenous fertilizers and
ot her agrochenicals (pesticides, herbicides) in agricultura
practi ces;

(viii) Encour agenment and pronotion of the use of adequately treated and
purified waste waters in agriculture, aquaculture, industry and
ot her
sectors;

(c) Devel oprment and application of clean technol ogy:

(i) Control of industrial waste discharges, including | ow waste
production technol ogi es and water recirculation, in an integrated
manner and t hrough application of precautionary neasures derived from
a broad-based |ife-cycle anal ysis;

(ii) Treatment of nmunicipal waste water for safe reuse in agriculture and
aquacul ture

(iii) Devel opment of biotechnology, inter/alia, for waste treatnent,
production of biofertilizers and other activities;

(iv) Devel oprment of appropriate nethods for water pollution control
taking into account sound traditional and indi genous practices;

(d) G oundwater protection:

(i) Developnent of agricultural practices that do not degrade
groundwat er s;

(ii) Application of the necessary neasures to nmitigate saline intrusion
into aquifers of small islands and coastal plains as a consequence
of
seal evel rise or overexploitation of coastal aquifers;



(i) Prevention of aquifer pollution through the regulation of toxic
substances that pernmeate the ground and the establishnment of
protection zones in groundwater recharge and abstraction areas;

(iv) Desi gn and managenent of landfills based upon sound hydrogeol ogic
i nformation and i npact assessnent, using the best practicable and
best avail abl e technol ogy;

(v) Pronotion of nmeasures to inprove the safety and integrity of wells
and wel | -head areas to reduce intrusion of biological pathogens and
hazardous chenmicals into aquifers at well sites;

(vi) Water-quality nonitoring, as needed, of surface and groundwaters
potentially affected by sites storing toxic and hazardous materi al s;

(e) Protection of aquatic ecosystens:

(i) Rehabilitation of polluted and degraded water bodies to restore
aquatic habitats and ecosystens;

(ii) Rehabilitation progranmes for agricultural |ands and for other
users,
taking into account equivalent action for the protection and use of
groundwat er resources inportant for agricultural productivity and
for
the biodiversity of the tropics;

(i) Conservation and protection of wetlands (owing to their ecol ogica
and habitat inportance for many species), taking into account social
and econonic factors;

(iv) Control of noxious aquatic species that nmay destroy sone other water
speci es;

(f) Protection of freshwater |iving resources:

(i) Control and monitoring of water quality to allow for the sustainable
devel opnent of inland fisheries;

(ii) Protection of ecosystens from pollution and degradation for the
devel opment of freshwater aquaculture projects;

(g) Mnitoring and surveillance of water resources and waters receivVing
wast es:

(i) Establishment of networks for the nonitoring and continuous
surveillance of waters receiving wastes and of point and diffuse
sources of pollution

(ii) Promoti on and extension of the application of environmental inpact
assessnments of geographical information systens;



(iii) Surveillance of pollution sources to inprove conpliance with
standards and regul ations and to regul ate the issue of discharge
permts;

(iv) Monitoring of the utilization of chemicals in agriculture that may
have an adverse environnental effect;

(v) Rational land use to prevent |and degradation, erosion and siltation
of | akes and ot her water bodies;

(h) Devel opnent of national and international |egal instrunents that my
be required to protect the quality of water resources, as appropriate,
particularly for:

(i) Mnitoring and control of pollution and its effects in national and
transboundary waters;

(ii) Control of |ong-range atnospheric transport of pollutants;

(iii) Control of accidental and/or deliberate spills in national and/or
transboundary water bodi es;

(iv) Envi ronmental inpact assessnent.
Means of inplenmentation
(a) Fi nanci ng and cost eval uation

18.41. The Conference secretariat has estinmated the average total cost
(1993-2000) of inmplenmenting the activities of this progranme to be about
$1/billion, including about $340 nmillion fromthe international conmunity on
grant or concessional terms. These are indicative and order-of-nagnitude
estimtes only and have not been revi ewed by Governnents. Actual costs and
financial terms, including any that are non-concessional, will depend upon,
inter/alia, the specific strategies and progranmes Governnents deci de upon for
i npl enent ati on.

(b) Scientific and technol ogi cal neans

18.42. States shoul d undertake cooperative research projects to devel op
solutions to technical problenms that are appropriate for the conditions in each
wat ershed or country. States should consider strengthening and devel opi ng
national research centres |inked through networks and supported by regiona

wat er research institutes. The North-South twi nning of research centres and
field studies by international water research institutions should be actively
promoted. It is inportant that a m ni num percentage of funds for water
resource devel opnment projects is allocated to research and devel opnent,
particularly in externally funded projects.



18.43. Monitoring and assessnment of conplex aquatic systems often require
mul ti di sciplinary studies involving several institutions and scientists in a
joint programme. International water-quality progranmes, such as GEMS/ WATER,
shoul d be oriented towards the water-quality of devel oping countries.
User-friendly software and Geographical Information Systens (A S) and d oba
Resource Informati on Dat abase (GRI D) nethods shoul d be devel oped for the
handl i ng, analysis and interpretation of nmonitoring data and for the
preparati on of nanagenent strategies.

(c) Human resource devel oprent

18.44. Innovative approaches should be adopted for professional and nanageri al
staff training in order to cope with changi ng needs and chal | enges.

Flexibility and adaptability regarding energing water pollution issues should
be devel oped. Training activities should be undertaken periodically at al

Il evel s within the organi zations responsible for water-quality managenent and

i nnovative teaching techni ques adopted for specific aspects of water-quality
nmoni toring and control, including devel opnent of training skills, in-service
training, problemsolving workshops and refresher training courses.

18.45. Suitabl e approaches include the strengthening and inprovenent of the
human resource capabilities of local Governments in nmanagi ng water protection
treatnment and use, particularly in urban areas, and the establishnment of
national and regional technical and engineering courses on the subjects of
water-quality protection and control at existing schools and education/training
courses on water resources protection and conservation for |aboratory and field
techni ci ans, wonen and ot her water-user groups.

(d) Capaci ty-buil di ng

18.46. The effective protection of water resources and ecosystens from

pol lution requires considerabl e upgradi ng of npbst countries' present
capacities. Witer-quality managenent programmes require a certain mninmm
infrastructure and staff to identify and inplement technical solutions and to
enforce regul atory action. One of the key problens today and for the future is
t he sustai ned operation and nmi ntenance of these facilities. |In order not to
al |l ow resources gai ned fromprevious investnents to deteriorate further

i mmedi ate action is required in a nunber of areas.

D. Drinking-water supply and sanitation
Basis for action

18.47. Safe water-supplies and environnmental sanitation are vital for
protecting the environment, inproving health and alleviating poverty. Safe
water is also crucial to many traditional and cultural activities. An
estimated 80/ per/cent of all diseases and over one third of deaths in

devel opi ng countries are caused by the consunption of contaninated water, and
on average as nuch as one/tenth of each person's productive tine is sacrificed



to water-rel ated di seases. Concerted efforts during the 1980s brought water
and sanitation services to hundreds of mllions of the world' s poorest people.
The nost outstanding of these efforts was the |aunching in 1981 of the
International Drinking Water Supply and Sanitation Decade, which resulted from
the Mar del Plata Action Plan adopted by the United/ Nations Water Conference in
1977. The commonly agreed prem se was that "all peoples, whatever their stage
of devel opnent and their social and econonic conditions, have the right to have
access to drinking water in quantities and of a quality equal to their basic
needs"./2/ The target of the Decade was to provide safe drinking-water and
sanitation to underserved urban and rural areas by 1990, but even the

unpr ecedent ed progress achi eved during the Decade was not enough. One in three
people in the developing world still |lacks these two npst basic requirenents
for health and dignity. It is also recognized that human excreta and sewage
are inportant causes of the deterioration of water-quality in devel oping
countries, and the introduction of avail able technol ogi es, including
appropriate technol ogies, and the construction of sewage treatnent facilities
could bring significant inmprovenent.

bj ecti ves

18.48. The New Del hi Statenent (adopted at the d obal Consultation on Safe
Water and Sanitation for the 1990s, which was held in New Del hi from 10 to
14/ Sept enber/ 1990) fornalized the need to provide, on a sustainable basis,
access to safe water in sufficient quantities and proper sanitation for all
enphasi zing the "sonme for all rather than nore for some" approach. Four
guiding principles provide for the progranme objectives:

(a) Protection of the environnment and safeguardi ng of health through the
i nt egrat ed nanagenent of water resources and |iquid and solid wastes;

(b) Institutional reforns pronoting an integrated approach and incl uding
changes in procedures, attitudes and behaviour, and the full participation of
worren at all levels in sector institutions;

(c) Conmunity managenment of services, backed by neasures to strengthen
local institutions in inplenmenting and sustaining water and sanitation
progr ames;

(d) Sound financial practices, achieved through better managenent of
exi sting assets, and wi despread use of appropriate technol ogi es.

18.49. Past experience has shown that specific targets should be set by each

i ndi vidual country. At the World Sunmit for Children, in Septenber 1990, heads
of State or Government called for both universal access to water-supply and
sanitation and the eradication of guinea worm di sease by 1995. Even for the
nore realistic target of achieving full coverage in water-supply by 2025, it is
estimated that annual investnments nust reach double the current levels. One
realistic strategy to neet present and future needs, therefore, is to devel op

| ower -cost but adequate services that can be inplenmented and sustained at the
comunity | evel



Activities
18.50. Al States, according to their capacity and avail abl e resources, and
through bilateral or nultilateral cooperation, including the United Nations and
ot her rel evant organi zations as appropriate, could inplenment the foll ow ng
activities:

(a) Environnment and heal t h:

(i) Establishnment of protected areas for sources of drinking-water

supply;
(ii) Sanitary di sposal of excreta and sewage, using appropriate systens
‘e treat waste waters in urban and rural areas
(iii) Expansi on of urban and rural water-supply and devel opnent and

expansi on of rainwater catchment systens, particularly on snal
islands, in addition to the reticul ated water-supply system

(iv) Bui | di ng and expansi on, where appropriate, of sewage treatnent
facilities and drai nage systens;

(v) Treatnent and safe reuse of donestic and industrial waste waters in
urban and rural areas;

(vi) Control of water-associated di seases;
(b) People and institutions:
(i) Strengthening of the functioning of Governnments in water resources

managenent and, at the same tine, giving of full recognition to the
role of local authorities;

(ii) Encour agenment of water devel opnment and managenent based on a
participatory approach, involving users, planners and policy nekers
at all levels;

(iii) Application of the principle that decisions are to be taken at the

| onwest appropriate level, with public consultation and invol verment
of
users in the planning and inplenentation of water projects;

(iv) Human resource devel opnent at all levels, including special
progranmmes for wonen;

(v) Broad-based education programmes, with particul ar enphasis on
hygi ene, | ocal managenent and risk reduction

(vi) I nternational support nmechani sms for programe funding,
i npl enentation and foll ow up;



(c) National and community managenent:

(i) Support and assistance to comunities in nmanagi ng their own systens
on a sustai nabl e basis;

(ii) Encouragenment of the |ocal population, especially wonen, youth,
i ndi genous people and | ocal conmunities, in water nmanagenent;

(iii) Li nkages between national water plans and conmmunity nmanagement of
| ocal waters;

(iv) Integration of community nanagenent of water within the context of
overall planning;

(v) Promotion of primary health and environnental care at the |oca
l evel, including training for local conmunities in appropriate water
managenent techni ques and primary health care;

(vi) Assi stance to service agencies in becom ng nore cost-effective and
responsi ve to consuner needs;

(vii) Providing of nore attention to underserved rural and | owi ncone
peri urban areas;

(viii) Rehabilitation of defective systens, reduction of wastage and safe
reuse of water and waste water;

(i x) Programmres for rational water use and ensured operation and
mai nt enance;

(x) Research and devel opment of appropriate technical sol utions;

(xi) Substantially increase urban treatnent capacity commensurate with
i ncreasi ng | oads;

(d) Awareness creation and public information/participation

(i) Strengthening of sector nonitoring and i nformati on managenent at
subnational and national |evels;

(ii) Annual processing, analysis and publication of nonitoring results at
national and local |evels as a sector nmnagenent and
advocacy/ awar eness creation tool

(iii) Use of limted sector indicators at regional and global levels to
pronmpte the sector and raise funds;

(iv) | nprovenent of sector coordination, planning and inpl enentation
with
the assistance of inproved nonitoring and infornmation nanagenent, to
i ncrease the sector's absorptive capacity, particularly in
comuni ty-based sel f-help projects.



Means of inplementation
(a) Fi nanci ng and cost eval uation

18.51. The Conference secretariat has estinmted the average total annual cost
(1993-2000) of inplenmenting the activities of this progranme to be about
$20/billion, including about $7.4 billion fromthe international community on
grant or concessional terns. These are indicative and order-of-nmagnitude
estimtes only and have not been reviewed by Governnments. Actual costs and
financial terms, including any that are non-concessional, wll depend upon,
inter/alia, the specific strategies and programes Governnents deci de upon for
i npl enent ati on.

(b) Scientific and technol ogi cal neans

18.52. To ensure the feasibility, acceptability and sustainability of planned
wat er - supply services, adopted technol ogi es should be responsive to the needs
and constraints inmposed by the conditions of the conmunity concerned. Thus,
design criteria will involve technical, health, social, econom c, provincial
institutional and environnental factors that deternine the characteristics,
magni t ude and cost of the planned system Relevant international support
programmes shoul d address the devel opi ng countries concerning, inter alia:

(a) Pursuit of lowcost scientific and technol ogical nmeans, as far as
practi cabl e;

(b) Utilization of traditional and indigenous practices, as far as
practicable, to maxi m ze and sustain |ocal involvenent;

(c) Assistance to country-level technical/scientific institutes to
facilitate curricula devel opnent to support fields critical to the water and
sanitation sector.

(c) Human resource devel oprent

18.53. To effectively plan and manage water-supply and sanitation at the
national, provincial, district and community level, and to utilize funds npst
effectively, trained professional and technical staff nust be devel oped within
each country in sufficient nunmbers. To do this, countries nust establish
manpower devel oprment plans, taking into consideration present requirenents and
pl anned devel opnents. Subsequently, the devel opnent and perfornmance of
country-level training institutions should be enhanced so that they can play a
pivotal role in capacity-building. It is also inportant that countries provide
adequate training for wonmen in the sustainabl e nmaintenance of equi pnent, water
resources managenent and environnental sanitation

(d) Capaci ty-buil di ng
18.54. The inplenentation of water-supply and sanitation programmes is a

national responsibility. To varying degrees, responsibility for the
i npl enentation of projects and the operating of systens should be delegated to



all adm nistrative levels down to the comunity and individual served. This

al so nmeans that national authorities, together with the agencies and bodi es of
the United Nations system and ot her external support agencies providing support
to national programmes, shoul d devel op mechani sns and procedures to coll aborate

at all levels. This is particularly inportant if full advantage is to be taken
of conmmuni ty-based approaches and self-reliance as tools for sustainability.
This will entail a high degree of comunity participation, involving wonen, in

the conception, planning, decision-naking, inplenentation and eval uation
connected with projects for domestic water-supply and sanitation

18.55. Overall national capacity-building at all adm nistrative |evels,
involving institutional devel opnent, coordination, human resources, community
participation, health and hygi ene education and literacy, has to be devel oped
according to its fundanental connection both with any efforts to inprove health
and soci o-econoni ¢ devel opnent through water-supply and sanitation and with
their inmpact on the human environnent. Capacity-building should therefore be
one of the underlying keys in inplenentation strategies. Institutiona

capaci ty-buil ding should be considered to have an inportance equal to that of
the sector supplies and equi pnent conponent so that funds can be directed to
both. This can be undertaken at the planning or progranmne/project fornulation
stage, acconpanied by a clear definition of objectives and targets. 1In this
regard, technical cooperation anong devel oping countries owing to their

avail abl e wealth of information and experience and the need to avoid
"reinventing the wheel", is crucial. Such a course has proved cost-effective
in many country projects already.

E. Water and sustainabl e urban devel opment
Basis for action

18.56. Early in the next century, nore than half of the world's popul ation
will be living in urban areas. By the year 2025, that proportion will have
risen to 60/ per/cent, conprising some 5 billion people. Rapid urban popul ation
grow h and industrialization are putting severe strains on the water resources
and environmental protection capabilities of many cities. Special attention
needs to be given to the growing effects of urbanization on water demands and
usage and to the critical role played by local and nunicipal authorities in
managi ng the supply, use and overall treatnent of water, particularly in

devel opi ng countries for which special support is needed. Scarcity of
freshwater resources and the escal ating costs of devel opi ng new resources have
a considerabl e i npact on national industrial, agricultural and human settl enment
devel opnment and economic growh. Better nanagenent of urban water resources,
including the elimnation of unsustainable consunption patterns, can nmeke a
substantial contribution to the alleviation of poverty and inprovenent of the
health and quality of life of the urban and rural poor. A high proportion of

| arge urban aggl onerations are |ocated around estuaries and in coastal zones.
Such an arrangenent |eads to pollution from



muni ci pal and industrial discharges conbined with overexploitation of avail able
wat er resources and threatens the marine environnent and the supply of
freshwat er resources.

bj ectives

18.57. The devel opnent objective of this progranme is to support |ocal and
central Governnents' efforts and capacities to sustain national devel opnment and
productivity through environnentally sound managenent of water resources for
urban use. Supporting this objective is the identification and inplenmentation
of strategies and actions to ensure the continued supply of affordable water
for present and future needs and to reverse current trends of resource
degradation and depl etion

18.58. All States, according to their capacity and avail abl e resources, and
through bilateral or nultilateral cooperation, including the United Nations and
ot her rel evant organi zations as appropriate, could set the follow ng targets:

(a) By the year 2000, to have ensured that all urban residents have
access to at least 40 litres per capita per day of safe water and that
75/ per/cent of the urban population are provided with on-site or community
facilities for sanitation;

(b) By the year 2000, to have established and applied quantitative and
qualitative discharge standards for rmunicipal and industrial effluents;

(c) By the year 2000, to have ensured that 75/per/cent of solid waste
generated in urban areas are collected and recycled or disposed of in an
environnmental ly safe way.

Activities

18.59. Al States, according to their capacity and avail abl e resources, and
through bilateral or nultilateral cooperation, including the United Nations and
ot her rel evant organi zations as appropriate, could inplenment the foll ow ng
activities:

(a) Protection of water resources fromdepletion, pollution and
degr adati on:

(i) Introduction of sanitary waste disposal facilities based on
environnmental Iy sound | ow cost and upgradabl e technol ogi es;

(ii) | mpl enent ati on of urban stormwater run-off and drai nage progranmes;
(i) Pronotion of recycling and reuse of waste water and solid wastes;

(iv) Control of industrial pollution sources to protect water resources;



(v) Protection of watersheds with respect to depletion and degradati on of
their forest cover and from harnful upstream activities;

(vi) Promoti on of research into the contribution of forests to
sust ai nabl e
wat er resources devel opnent;

(vii) Encour agenent of the best managenent practices for the use of
agrochenmicals with a viewto mnimzing their inmpact on water
resour ces;

(b) Efficient and equitable allocation of water resources:

(i) Reconciliation of city devel opment planning with the availability and
sustainability of water resources;

(ii) Satisfaction of the basic water needs of the urban popul ation

(i) Introduction of water tariffs, taking into account the circunstances
in each country and where affordable, that reflect the narginal and
opportunity cost of water, especially for productive activities;

(c) Institutional/legal/managenent reforns:

(i) Adoption of a city-wi de approach to the managenent of water
resour ces;

(ii) Pronotion at the national and |ocal |evel of the el aboration of
| and-use plans that give due consideration to water resources
devel opnent ;

(iii) Utilization of the skills and potential of non-governnenta
organi zations, the private sector and | ocal people, taking into
account the public's and strategic interests in water resources;

(d) Pronotion of public participation

(i) Initiation of public-awareness canpaigns to encourage the public's
nove towards rational water utilization

(ii) Sensitization of the public to the issue of protecting water quality
wi thin the urban environnent;

(iii) Pronoti on of public participation in the collection, recycling and
elimnation of wastes;

(e) Support to local capacity-building:
(i) Developnent of legislation and policies to pronpte investnents in

urban water and waste nmanagenent, reflecting the najor contribution
of cities to national econom c devel opnent;



(ii) Provi sion of seed npbney and technical support to the | ocal handling
of materials supply and servi ces;

(iii) Encouragenent, to the extent possible, of autonony and financi al
viability of city water, solid waste and sewerage utilities;

(iv) Creation and nmi ntenance of a cadre of professionals and
sem - prof essionals, for water, waste-water and solid waste
managemnent ;

(f) Provision of enhanced access to sanitary services:

(i) Inplenentation of water, sanitation and waste nmanagenent programres
focused on the urban poor;

(ii) Maki ng avail abl e of | ow cost water-supply and sanitation technol ogy
choi ces;
(i) Basi ng of choice of technol ogy and service |evels on user
pr ef erences
and willingness to pay;
(iv) Mobilization and facilitation of the active involvenent of wonen in

wat er managenent teans;

(v) Encour agenment and equi prent of | ocal water associations and water
commttees to nanage comunity water-supply systenms and conmmunal
latrines, with technical back-up avail able when required;

(vi) Consi deration of the merits and practicality of rehabilitating
exi sting mal functioning systems and of correcting operation and
mai nt enance i nadequaci es.

Means of inplenmentation
(a) Fi nanci ng and cost eval uation

18.60. The Conference secretariat has estinmated the average total annual cost
(1993-2000) of inmplenmenting the activities of this progranme to be about
$20/billion, including about $4.5 billion fromthe international comunity on
grant or concessional terms. These are indicative and order-of-nagnitude
estimtes only and have not been reviewed by Governnents. Actual costs and
financial terms, including any that are non-concessional, will depend upon,
inter/alia, the specific strategies and progranmes Governnents deci de upon for
i npl enent ati on.

(b) Scientific and technol ogi cal neans
18.61. The 1980s saw consi derabl e progress in the devel opnment and application

of I ow cost water-supply and sanitation technol ogies. The programe envi sages
continuation of this work, with particular enphasis on devel opnent of



appropriate sanitation and waste di sposal technol ogies for |owincone

hi gh-density urban settlenents. There should also be international information
exchange, to ensure a wi despread recognition ampng sector professionals of the

availability and benefits of appropriate |ow cost technol ogies. The

publ i c- awar eness canpaigns will also include conponents to overcone user

resi stance to second-cl ass services by enphasi zing the benefits of reliability

and sustainability.

(c) Human resource devel oprent

18.62. Inplicit in virtually all elenments of this programme is the need for
progressi ve enhancenent of the training and career devel opment of personnel at
all levels in sector institutions. Specific programme activities will involve

the training and retention of staff with skills in community invol venent,

| ow- cost technol ogy, financial nmanagenent, and integrated planning of urban
wat er resources nmanagenent. Special provision should be made for nobilizing
and facilitating the active participation of wonen, youth, indigenous people
and local conmunities in water managenent teams and for supporting the

devel opnment of water associations and water conmittees, with appropriate
training of such personnel as treasurers, secretaries and caretakers. Special
education and training programes for wonen should be | aunched with regard to
the protection of water resources and water-quality within urban areas.

(d) Capaci ty-bui |l di ng
18.63. I n conbination with human resource devel opnent, strengthening of
institutional, |egislative and managenent structures are key el enents of the

programme. A prerequisite for progress in enhancing access to water and
sanitation services is the establishment of an institutional franmework that
ensures that the real needs and potential contributions of currently unserved
popul ations are reflected in urban devel opnent planning. The nmultisectora
approach, which is a vital part of urban water resources nmnagenent, requires
institutional linkages at the national and city |levels, and the programe

i ncl udes proposals for establishing intersectoral planning groups. Proposals
for greater pollution control and prevention depend for their success on the
ri ght conbination of econom c and regul atory mechani sns, backed by adequate
moni tori ng and surveill ance and supported by enhanced capacity to address
environnental issues on the part of |ocal Governments

18.64. Establishnent of appropriate design standards, water-quality objectives
and di scharge consents is therefore anbng the proposed activities. The
programe al so includes support for strengthening the capability of water and
sewer age agencies and for devel oping their autonony and financial viability.
Operation and mai ntenance of existing water and sanitation facilities have been
recogni zed as entailing a serious shortcomng in many countries. Technical and
financial support are needed to help countries correct present inadequacies and
build up the capacity to operate and maintain rehabilitated and new systens.



F. Water for sustainable food production and rural devel opnent
Basis for action

18.65. Sustainability of food production increasingly depends on sound and
efficient water use and conservation practices consisting primarily of
irrigation devel opment and managenent, including water nanagenent with respect
to rain-fed areas, livestock water-supply, inland fisheries and agro-forestry.
Achi eving food security is a high priority in many countries, and agriculture
must not only provide food for rising popul ations, but also save water for

ot her uses. The challenge is to devel op and apply water-saving technol ogy and
managenent net hods and, through capacity-building, enable comunities to
introduce institutions and incentives for the rural population to adopt new
approaches, for both rain-fed and irrigated agriculture. The rural population
must al so have better access to a potable water-supply and to sanitation

services. It is an imense task but not an inpossible one, provided
appropriate policies and programes are adopted at all levels - |ocal, nationa
and international. Wile significant expansion of the area under rain-fed

agriculture has been achieved during the past decade, the productivity response
and sustainability of irrigation systens have been constrained by problens of
wat erl oggi ng and salinization. Financial and market constraints are also a
comon problem Soil erosion, msnmanagenent and overexploitation of natura
resources and acute conpetition for water have all influenced the extent of
poverty, hunger and fam ne in the developing countries. Soil erosion caused by
overgrazing of livestock is also often responsible for the siltation of | akes.
Most often, the devel opnent of irrigation schenmes is supported neither by
environnment al inmpact assessnents identifying hydrol ogi c consequences within
wat er sheds of interbasin transfers, nor by the assessment of social inpacts on
peoples in river valleys.

18.66. The non-availability of water-supplies of suitable quality is a
significant limting factor to livestock production in many countries, and

i nproper di sposal of animl wastes can in certain circunstances result in
pol lution of water-supplies for both humans and ani mals. The drinking-water
requi renents of livestock vary according to species and the environnment in

which they are kept. It is estimated that the current gl obal |ivestock
drinki ng-water requirenent is about 60 billion litres per day and based on

| i vestock population growth estinmates, this daily requirenent is predicted to
increase by 0.4 billion litres per annumin the foreseeable future.

18.67. Freshwater fisheries in |akes and streans are an inportant source of
food and protein. Fisheries of inland waters should be so managed as to
mexi m ze the yield of aquatic food organisns in an environnmentally sound
manner. This requires the conservation of water-quality and quantity, as well
as of the functional norphology of the aquatic environment. On the other hand,
fishing and aquacul ture may thensel ves damage the aquatic ecosystem hence
their devel opment should conformto guidelines for inpact linmtation. Present
| evel s of production frominland fisheries, fromboth fresh and bracki sh water,
are about 7 mllion tons per year and could increase to 16/nmillion tons per
year by the year 2000; however, any increase in environnental stress could
jeopardi ze this rise



bj ecti ves

18.68. The key strategic principles for holistic and integrated
environnental |l y sound nanagenent of water resources in the rural context may be
set forth as foll ows:

(a) Water should be regarded as a finite resource having an econom c
value with significant social and econonmic inplications reflecting the
i nportance of neeting basic needs;

(b) Local conmunities must participate in all phases of water nmanagenent,
ensuring the full involvenment of wonen in view of their crucial role in the
practical day-to-day supply, nmanagenment and use of water;

(c) Water resource managenent nust be devel oped within a conprehensive
set of policies for (i) human health; (ii) food production, preservation and
distribution; (iii) disaster mtigation plans; (iv) environnmental protection
and conservation of the natural resource base;

(d) It is necessary to recognize and actively support the role of rura
popul ations, with particul ar enphasis on wonen.

18.69. An International Action Progranme on Water and Sustai nable Agricultural
Devel oprment (| AP-WASAD) has been initiated by FAO in cooperation with other

i nternational organizations. The nmain objective of the Action Programme is to
assi st devel oping countries in planning, devel oping and nanagi ng water
resources on an integrated basis to neet present and future needs for
agricultural production, taking into account environnmental considerations.

18.70. The Action Progranme has devel oped a franework for sustai nable water
use in the agricultural sector and identified priority areas for action at
national, regional and global levels. Quantitative targets for newirrigation
devel opnent, inprovenent of existing irrigation schemes and recl anmati on of

wat er |l ogged and salinized | ands through drai nage for 130 devel oping countries
are estimated on the basis of food requirenents, agro-climatic zones and
availability of water and | and.

18.71. FAO global projections for irrigation, drainage and small-scal e water
programmes by the year 2000 for 130 devel oping countries are as foll ows:

(a)/15.2/mllion hectares of new irrigation devel opnent; (b)/12/mllion
hectares of inprovenent/nodernization of existing schenes; (c)/7 nmllion
hectares installed with drai nage and water control facilities; and

(d)/10/million hectares of small-scale water programmes and conservation

18.72. The developnment of new irrigation areas at the above-nmentioned |eve

may give rise to environnental concerns in so far as it inplies the destruction
of wetlands, water pollution, increased sedinentation and a reduction in

bi odi versity. Therefore, newirrigation schenes should be acconpani ed by an
environnmental inpact assessment, dependi ng upon the scale of the schene, in
case significant negative environnental inpacts are expected.



When consi dering proposals for newirrigation schenes, consideration should

al so be given to a nore rational exploitation, and an increase in the
efficiency or productivity, of any existing schenes capable of serving the sane
localities. Technologies for newirrigation schenes should be thoroughly
evaluated, including their potential conflicts with other |and uses. The
active involvenent of water-users groups is a supporting objective.

18.73. 1t should be ensured that rural conmunities of all countries, according
to their capacities and avail able resources and taking advantage of

i nternational cooperation as appropriate, will have access to safe water in
sufficient quantities and adequate sanitation to nmeet their health needs and
mai ntain the essential qualities of their | ocal environnents.

18.74. The objectives with regard to water nanagenent for inland fisheries and
aquacul ture include conservation of water-quality and water-quantity

requi renents for optinmum production and prevention of water pollution by
aquacul tural activities. The Action Progranme seeks to assist nmenber countries
in managi ng the fisheries of inland waters through the pronotion of sustainable
managenent of capture fisheries as well as the devel opnent of environnentally
sound approaches to intensification of aquaculture.

18.75. The objectives with regard to water nmnagenent for |ivestock supply are
twofold: provision of adequate anpunts of drinking-water and saf eguardi ng of
drinking-water quality in accordance with the specific needs of different

ani mal species. This entails maximum salinity tolerance | evels and the absence
of pathogenic organisnms. No global targets can be set owing to | arge regiona
and intra-country variations.

Activities

18.76. Al States, according to their capacity and avail abl e resources, and
through bilateral or nultilateral cooperation, including the United Nations and
ot her rel evant organi zations as appropriate, could inplenment the foll ow ng
activities:

(a) Water-supply and sanitation for the unserved rural poor

(i) Establish national policies and budget priorities with regard to
i ncreasi ng service cover age;

(ii) Pronmot e appropriate technol ogi es;

(iii) I ntroduce suitable cost-recovery nmechani sns, taking into account
efficiency and equity through demand nanagenent mechani sns;

(iv) Pronmote community ownership and rights to water-supply and
sanitation
facilities;

(v) Establish nonitoring and eval uati on systens;



(vi)
enphasi s

Strengthen the rural water-supply and sanitation sector with

on institutional devel opnent, efficient nmanagenment and an

appropriate

(vii)
(viii)
(1x)

di sease

(b)
(i)

(i)

Giii)

(iv)

(v)

(¢)
(i)

(i)

Giii)

(iv)

(d)
()

(i)

inter/al

framework for financing of services;

I ncrease hygi ene education and elim nate di sease transni ssion foci
Adopt appropriate technol ogies for water treatnent;

Adopt wi de-scal e environmental nanagenent nmeasures to contro

vectors;

Wat er -use efficiency:

I ncrease of efficiency and productivity in agricultural water use for
better utilization of linmted water resources;

Strengthen water and soil managenent research under irrigation and
rain-fed conditions;

Monitor and evaluate irrigation project perfornance to ensure,
inter/alia, the optimal utilization and proper nmintenance of the
proj ect;

Support water-users groups with a view to inprovi ng managenent
performance at the | ocal |evel

Support the appropriate use of relatively brackish water for
irrigation;

Wat erl ogging, salinity control and drai nage:

I ntroduce surface drainage in rain-fed agriculture to prevent
tenporary waterl ogging and fl oodi ng of | ow ands;

Introduce artificial drainage in irrigated and rain-fed agriculture;

Encourage conjunctive use of surface and groundwaters, including
nmoni tori ng and wat er-bal ance studi es;

Practise drainage in irrigated areas of arid and sem -arid regions;
Wat er-qual ity nmanagenent:

Est abl i sh and operate cost-effective water-quality nonitoring systens
for agricultural water uses;

Prevent adverse effects of agricultural activities on water-quality
for other social and economic activities and on wetl ands,

ia,
t hrough optimal use of on-farminput and the m ninization of the use
of external input in agricultural activities;



(i) Establ i sh bi ol ogi cal, physical and chemical water-quality criteria
for agricultural water-users and for marine and riverine ecosystens;

(iv) M nimze soil run-off and sedinmentation

(v) Di spose properly of sewage from human settlenents and of nanure
produced by intensive |ivestock breeding;

(vi) M ni m ze adverse effects fromagricultural chemicals by use of
i nt egrated pest managenent;

(vii) Educate communiti es about the pollution-related inpacts of the use
of
fertilizers and chem cals on water-quality, food safety and human
heal t h;

(e) Water resources devel opnent programes:

(i) Develop small-scale irrigation and water-supply for humans and
livestock and for water and soil conservation

(ii) Forrmul ate | arge-scale and long-termirrigation devel opnment
programmes, taking into account their effects on the |ocal |evel
t he
econony and the environnent;
(iii) Pronote local initiatives for the integrated devel opnent and
management of water resources;
(iv) Provi de adequate technical advice and support and enhancenent of

institutional collaboration at the local comunity |evel

(v) Promote a farm ng approach for |and and water nanagenent that takes
account of the level of education, the capacity to nobilize |oca
comunities and the ecosystemrequirenents of arid and sem -arid
regi ons;

(vi) Pl an and devel op nul ti-purpose hydroel ectric power schenmes, naking
sure that environnental concerns are duly taken into account;

(f) Scarce water resources nanagenent:
(i) Develop long-term strategies and practical inplenentation progranmes
for agricultural water use under scarcity conditions with conpeting

demands for water;

(ii) Recogni ze water as a social, economc and strategic good in
irrigation planning and managenent;

(iii) Forrmul at e speci alized programes focused on drought preparedness,
wi th enphasis on food scarcity and environmental safeguards;
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Giii)
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(iii)

(iv)

(v)
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(i)

Pronote and enhance waste-water reuse in agriculture;
Wat er -supply for |ivestock:

I nprove quality of water available to livestock, taking into account
their tolerance limts;

I ncrease the quantity of water sources available to livestock, in
particul ar those in extensive grazing systenms, in order to both
reduce the distance needed to travel for water and to prevent
overgrazi ng around water sources;

Prevent contam nation of water sources with ani mal excrenent in
to prevent the spread of diseases, in particular zoonosis;

Encourage multiple use of water-supplies through pronotion of
i ntegrated agro-livestock-fishery systens;

Encourage wat er spreadi ng schenmes for increasing water retention of
extensive grasslands to stinmulate forage production and prevent
run- of f;

Inland fisheries:

Devel op the sustai nabl e managenment of fisheries as part of nationa
wat er resources planning;

Study specific aspects of the hydrobiol ogy and environnent al
requi renents of key inland fish species in relation to varying water
regi nes;

Prevent or mtigate nodification of aquatic environnments by other
users or rehabilitate environnments subjected to such nodification on
behal f of the sustainable use and conservation of biologica
diversity of living aquatic resources;

Devel op and di ssem nate environnental ly sound water resources
devel opnment and nmanagenent mnet hodol ogies for the intensification of
fish yield frominland waters

Est abli sh and nmmi ntain adequate systens for the collection and
interpretation of data on water quality and quantity and channe
nor phol ogy related to the state and nanagenent of |iving aquatic
resources, including fisheries;

Aquacul ture devel opnent:
Devel op environnental |y sound aquacul ture technol ogi es that are

conpatible with local, regional and national water resources
managenent plans and take into consideration social factors;



(ii) I ntroduce appropriate aquaculture techniques and rel ated water
devel opment and nmnagenent practices in countries not yet
experi enced
i n aquacul ture;

(iii) Assess environnental inpacts of aquaculture with specific reference
to commercialized culture units and potential water pollution from
processing centres;

(iv) Eval uate econonmic feasibility of aquaculture in relation to
alternative use of water, taking into consideration the use of
mar gi nal -quality water and investnent and operational requirenents.

Means of inplenentation
(a) Fi nanci ng and cost eval uation

18.77. The Conference secretariat has estinmted the average total annual cost
(1993-2000) of inplenenting the activities of this progranme to be about
$13.2/billion, including about $4.5 billion fromthe international conmunity on
grant or concessional terms. These are indicative and order-of-nagnitude
estimates only and have not been reviewed by Governnents. Actual costs and
financial terms, including any that are non-concessional, will depend upon,
inter/alia, the specific strategies and progranmes Governnents deci de upon for

i npl enent ati on.

(b) Scientific and technol ogi cal means

18.78. There is an urgent need for countries to nmonitor water resources and
wat er-quality, water and | and use and crop production; conpile inventories of
type and extent of agricultural water devel opnent and of present and future
contributions to sustainable agricultural devel opnent; evaluate the potenti al
for fisheries and aquacul ture devel opnent; and inprove the availability and
di ssenination of data to planners, technicians, farners and fi shernen.
Priority requirenents for research are as foll ows:

(a) Identification of critical areas for water-rel ated adaptive research

(b) Strengthening of the adaptive research capacities of institutions in
devel opi ng countri es;

(c) Enhancenent of translation of water-related farm ng and fishing
systens research results into practical and accessible technol ogi es and
provi sion of the support needed for their rapid adoption at the field |evel

18.79. Transfer of technol ogy, both horizontal and vertical, needs to be
strengthened. Mechanisns to provide credit, input supplies, markets,
appropriate pricing and transportati on nust be devel oped jointly by countries
and external support agencies. Integrated rural water-supply infrastructure,
including facilities for water-related education and training and support
services for agriculture, should be expanded for nultiple uses and should
assi st in developing the rural econony.



(c) Human resource devel oprent

18.80. Education and training of human resources should be actively pursued at
the national level through: (a) assessnent of current and |ong-term hunman
resources nmanagement and training needs; (b) establishnment of a national policy
for human resources devel opnent; and (c) initiation and inplenentation of
training programes for staff at all levels as well as for farners. The
necessary actions are as foll ows:

(a) Assess training needs for agricultural water managenent;
(b) Increase formal and informal training activities;

(c) Develop practical training courses for inproving the ability of
extension services to dissem nate technol ogi es and strengthen farners'
capabilities, with special reference to small-scal e producers;

(d) Train staff at all levels, including farners, fishernen and nmenbers
of local comunities, with particular reference to wonen;

(e) Increase the opportunities for career devel opnent to enhance the
capabilities of administrators and officers at all levels involved in | and- and
wat er - management progr anmes.

(d) Capaci ty-buil di ng

18.81. The inportance of a functional and coherent institutional franmework at
the national level to pronpte water and sustai nable agricultural devel opment
has generally been fully recognized at present. |In addition, an adequate |ega
framework of rules and regul ations should be in place to facilitate actions on
agricultural water-use, drainage, water-quality managenent, snmll-scale water
programmes and the functioning of water-users' and fishernen's associ ations.
Legislation specific to the needs of the agricultural water sector should be
consistent with, and stemfrom general legislation for the nanagenent of water
resources. Actions should be pursued in the follow ng areas:

(a) Inprovenent of water-use policies related to agriculture, fisheries
and rural devel opnent and of |egal frameworks for inplenmenting such policies;

(b) Review, strengthening and restructuring, if required, of existing
institutions in order to enhance their capacities in water-related activities,
whi |l e recogni zing the need to nmanage water resources at the | owest appropriate
| evel ;

(c) Review and strengtheni ng, where necessary, of organizationa
structure, functional relationships and |inkages anmong mnistries and
departnments within a given mnistry;



(d) Provision of specific nmeasures that require support for institutiona
strengthening, inter/alia, through |ong-term programe budgeting, staff
training, incentives, nmobility, equipnment and coordi nati on nmechani sns;

(e) Enhancenent of involvenent of the private sector, where appropriate,
in human resource devel opnent and provision of infrastructure;

(f) Transfer of existing and new water-use technol ogi es by creating
mechani sms for cooperation and information exchange anong national and regiona
institutions.

G Inpacts of climate change on water resources
Basis for action

18.82. There is uncertainty with respect to the prediction of climte change
at the global level. Although the uncertainties increase greatly at the

regi onal, national and local levels, it is at the national |evel that the npst
i nportant decisions would need to be made. Higher tenperatures and decreased
precipitation would |l ead to decreased water-supplies and increased water
demands; they m ght cause deterioration in the quality of freshwater bodies,
putting strains on the already fragile bal ance between supply and demand in
many countries. Even where precipitation night increase, there is no guarantee
that it would occur at the tine of year when it could be used; in addition
there nmight be a |likelihood of increased flooding. Any rise in sealevel wll
often cause the intrusion of salt water into estuaries, small islands and
coastal aquifers and the flooding of |lowlying coastal areas; this puts

|l ow1ying countries at great risk

18.83. The Mnisterial Declaration of the Second Wirld Climate Conference
states that "the potential inpact of such clinate change could pose an
environnmental threat of an up to now unknown nagnitude ... and could even
threaten survival in sonme small island States and in lowlying coastal, arid
and sem -arid areas"./3/ The Conference recogni zed that anong the nost

i mportant inpacts of climte change were its effects on the hydrologic cycle
and on water managenent systens and, through these, on socio-econom c systens.
Increase in incidence of extremes, such as floods and droughts, would cause

i ncreased frequency and severity of disasters. The Conference therefore called
for a strengthening of the necessary research and nonitoring programes and the
exchange of relevant data and information, these actions to be undertaken at
the national, regional and international |evels.

bj ectives

18.84. The very nature of this topic calls first and forenost for nore

i nformati on about and greater understanding of the threat being faced. This
topic may be translated into the follow ng objectives, consistent with the
Uni ted Nations Franmework Convention on Cinmte Change:



(a) To understand and quantify the threat of the inpact of climte change
on freshwater resources;

(b) To facilitate the inplenentation of effective nationa
count ernmeasures, as and when the threatening inpact is seen as sufficiently
confirmed to justify such action

(c) To study the potential inpacts of climate change on areas prone to
droughts and fl oods.

Activities

18.85. All States, according to their capacity and avail able resources, and
through bilateral or nultilateral cooperation, including the United Nations and
ot her rel evant organi zations as appropriate, could inplenment the foll ow ng
activities:

(a) Mnitor the hydrol ogic regine, including soil noisture, groundwater
bal ance, penetration and transpiration of water-quality, and related climte
factors, especially in the regions and countries nost likely to suffer fromthe
adverse effects of clinmate change and where the localities vulnerable to these
ef fects should therefore be defined;

(b) Develop and apply techni ques and net hodol ogi es for assessing the
potential adverse effects of clinate change, through changes in tenperature,
precipitation and seal evel rise, on freshwater resources and the flood risk

(c) Initiate case-studies to establish whether there are |inkages between
climte changes and the current occurrences of droughts and floods in certain
regi ons;

(d) Assess the resulting social, econom c and environnmental inpacts;

(e) Develop and initiate response strategies to counter the adverse
effects that are identified, including changing groundwater |evels and to
mtigate saline intrusion into aquifers;

(f) Develop agricultural activities based on bracki sh-water use;

(g) Contribute to the research activities under way within the framework
of current international progranmes.

Means of inplenmentation

(a) Fi nanci ng and cost eval uation

18.86. The Conference secretariat has estinmated the average total annual cost
(1993-2000) of inplenmenting the activities of this progranme to be about

$100/ million, including about $40 million fromthe international community on
grant or concessional terms. These are indicative and order-of-nagnitude



estimtes only and have not been reviewed by Governnents. Actual costs and
financial terms, including any that are non-concessional, w |l depend upon,
inter/alia, the specific strategies and progranmmes Governnents deci de upon for
i npl enent ati on.

(b) Scientific and technol ogi cal neans

18.87. Monitoring of clinmate change and its inpact on freshwater bodi es nust
be closely integrated with national and international programres for nonitoring
the environnent, in particular those concerned with the atnosphere, as

di scussed under other sections of Agenda 21, and the hydrosphere, as discussed
under programme area B above. The analysis of data for indication of climte
change as a basis for devel oping renedial neasures is a conplex task

Ext ensi ve research is necessary in this area and due account has to be taken of
the work of the Intergovernnental Panel on Cinmte Change (IPCC), the Wrld
Climte Programme, the International CGeosphere-Bi osphere Progranme (I GBP) and
other relevant international progranmes.

18.88. The devel opnent and inplementati on of response strategies requires

i nnovative use of technol ogi cal neans and engi neering solutions, including the
installation of flood and drought warning systens and the construction of new
wat er resource devel opnment projects such as danms, aqueducts, well fields,

wast e-wat er treatnment plants, desalination works, |evees, banks and drai nage
channels. There is also a need for coordinated research networks such as the
I nternati onal Geosphere-Bi osphere Progranme/ d obal Change System for Anal ysis
Research and Training (| GBP/ START) networKk.

(c) Human resource devel oprent

18.89. The devel opnental work and i nnovati on depend for their success on good
acadenm c training and staff notivation. International projects can help by
enunerating alternatives, but each country needs to establish and inplenent the
necessary policies and to develop its own expertise in the scientific and

engi neering challenges to be faced, as well as a body of dedicated individuals
who are able to interpret the conplex issues concerned for those required to
meke policy decisions. Such specialized personnel need to be trained, hired
and retained in service, so that they may serve their countries in these tasks.

(d) Capaci ty-buil di ng

18.90. There is a need, however, to build a capacity at the national level to
devel op, review and inplenment response strategies. Construction of nmjor

engi neering works and installation of forecasting systens will require
significant strengthening of the agencies responsible, whether in the public or
the private sector. Mst critical is the requirenment for a socio-econonic
mechani sm that can review predictions of the inmpact of climte change and
possi bl e response strategi es and nake the necessary judgenents and deci si ons.



Not es
1/ Report of the United Nations Water Conference, Mar del Plata,
14- 25/ Mar ch/ 1977 (United Nations publication, Sales No. E. 77.11.A. 12),
part/one, chap./Il, sect./C, para. 35.

2/ Ibid., part one, chap. |, resolution II.

3/ Al 45/ 696/ Add. 1, annex 111, preanble, para. 2.





