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1. Opening Ceremony
The session was inaugurated by Paulo de Góes, who spoke on behalf of Eduardo Moacyr Krieger, President of the Brazilian Academy of Sciences. He presented a historic perspective of IAP, exposing how the Science Academies became aware of the need of building-up an organization that could legitimately represent them in the international forums, where the voice of science was called for positioning. Since its establishment in 1995, many were the actions of IAP, which is currently a well known internationally respected institution. On what is related to the origins of the IAP Water Programme, at the beginning of 2002 the Brazilian Academy of Sciences presented to the IAP Executive Committee the proposal of a new IAP programme on Capacity Building in Water Resources Management. Later that year, in Johannesburg, during the “Forum on Science, Technology and Innovation for Sustainable Development” - that was a satellite symposium to the World Summit on Sustainable Development - the Brazilian Academy made a presentation on this topic, pointing the need of the Science Academies of the world to develop a water programme to help in the coping of one of the most serious problems presently afflicting humanity, especially in the developing world. This proposal was discussed in the Executive Committee of IAP and finally approved on 2003, during the IAP General Assembly held in Mexico. In mid 2004 the IAP decided to designate the Brazilian Academy of Sciences as lead Academy to this programme. A proposal and plan of action were then submitted by Brazil to IAP. Once these were approved, in September 2004 the first circular letter inviting the Science Academies to officially join the programme was issued. Reactions were very positive and 41 Science Academies nominated water specialists to represent them at the programme. Responding to this circular letter, a few Academies also manifested their interest in holding a regional workshop, as requested at the opportunity. The present meeting is an outcome of this process. To discuss the organization of the workshops and the implementation of the programme, IAP decided to promote this meeting with the 6 Academies that will be hosting the regional workshops: Brazil (Americas); China (East Asia and Pacific); Jordan (Middle East and South Asia); Kazakhstan (Central Asia); South Africa (Africa); and Poland (Europe). To avoid duplication of efforts and to learn from their experiences, some of the most important international networks and programmes in the area of water were also invited to share with us their views. Similarly, as IAP understands the central role that the regional networks of Science Academies might play in the structuring of its programmes, these were also invited to discuss how could they work together with IAP in the building-up of this initiative. Paulo de Góes concluded his talk by welcoming the participants to Trieste, wishing all a very good and productive meeting. 
Daniel Schaffer, Public Information Officer, then delivered a few words of welcome on behalf of Mohamed Hassan, Executive Director of the Academy of Sciences for the Developing World (TWAS), which serves as host and secretariat to IAP. He presented a brief history of TWAS, a merit-based membership organization that includes the most prominent scientists in the developing world. TWAS is an autonomous international organization, aiming at the promotion of scientific capacity and excellence for sustainable development in the South. It was founded in 1983 by a distinguished group of scientists under the leadership of Nobel Laureate (Physics 1979) Abdus Salam, who was born in Pakistan. Originally named the Third World Academy of Sciences, it was officially launched in 1985 by Javier Perez de Cuellar, then Secretary-General of the United Nations. Since its inception, TWAS’ operational expenses have largely been covered by the Italian government. The Academy has more than 700 fellows (members from the South) and associate fellows (members from the North who either were born in the South or have made significant contributions to science in the South). TWAS presently has 643 fellows from 72 countries in the South and 122 associate fellows from 17 countries in the North. Among its members are 15 Nobel Laureates. Schaffer highlighted the strategic goals of TWAS, which focus on promoting scientific excellence in the South; providing scientists in the South with research facilities necessary for the advancement of their work; fostering South-South and South-North cooperation; and facilitating scientific research on major developing-world problems. He detailed TWAS’ actions towards the implementation of these goals through, for example, the awarding of prizes to promote excellence in the developing world. He also mentioned Academy mechanisms to improve research facilities and support international scientific cooperation. TWAS general conferences and meetings also play a central role, providing opportunities to review the status and prospects of science in the South and promote strategies for international cooperation. TWAS presently has five regional offices: in Rio de Janeiro (Brazilian Academy of Sciences); Alexandria (Bibliotheca Alexandrina); Nairobi (African Academy of Sciences); Bangalore (J.N. Centre for Advanced Scientific Research); and Beijing (Chinese Academy of Sciences). Schaffer also provided an overview on the goals, strategies and actions of four additional networks that operate under TWAS's administrative umbrella and that are located in Trieste: the Third World Organization for Women in Science (TWOSS), the Third World Network of Scientific Organizations (TWNSO), the InterAcademy Panel on International Issues (IAP), and the InterAcademy Medical Panel (IAMP). In closing, Schaffer mentioned that TWAS has also pursued several water-related projects, including the publication of a research report and the development of an institutional network (the latter in cooperation with the United Nations Development Programme's Special Unit for South-South Cooperation (to be discussed later in the workshop) that could serve as the basis of strong collaboration between the Academy and IAP focusing on water issues. 
The last talk on the opening ceremony was delivered by José Tundisi, chair of the IAP Water Programme. He initially welcomed the participants to the meeting, expressing his satisfaction in seeing the interest that has been demonstrated by many Academies in joining the programme. Since the inception of the initiative, 53 Science Academies have indicated their interest in participating and, from these, 41 have already indicated a water specialist to serve as a national focal point. Another most positive aspect was that even countries with no Science Academy have also demonstrated interest in joining the programme and the participation of these, in the condition of observing members, might represent a positive contribution to capacity building both in the field of water research and management as in the stimulus to the building-up of new Academies. Tundisi summarized the scope of the programme by remembering that access to clean water is one of the major problems faced by humanity at the beginning of the 21st Century. This problem is exacerbated by a long history of excessive and inadequate use of this natural resource, as well as pollution and increasing demands. To cope with this problem IAP has established this programme with the objective of helping national governments to address this issue. He also highlighted that the challenges of water scarcity require a vigorous scientific, technological and managerial action in order to adequately and better use the existing supplies, to recover degraded surfaces and groundwater reserves, and to secure for the future generations the necessary water resources. It is clear that water scarcity will be a major cause for the loss of opportunity for economic development in the years to come. To face this situation, it is necessary to improve programmes of conservation and to provide scientific and technological tools to assure a more rational use of water supplies. Thus, the development of new strategies for water uses, water recycling, and conservation of rivers, lakes and reservoirs represent a most important challenge. Crucial components to this programme include capacity building for water resources management, the stimulus to research that will result in new water management strategies, and the education of society on the need for a more rational use of the existing water supplies. In closing, Tundisi stated that when he was invited to chair this programme, he reflected upon his experience in international projects and he was bothered by the perception that in spite of the great expertise that exists, this expertise is not integrated to management, what ends up representing a major problem. When designing the programme, he focused on 4 issues: (1) existence of other international initiatives with which we must work together to avoid the duplication of efforts; (2) need to develop capacity building in management; (3) need to integrate quantity and quality aspects; and (4) need to integrate surface and ground water, considering that these are part of the same system and that international debate has been separating these two. He concluded his inaugural speech calling for support to the programme, stressing that the active engagement of the Science Academies is essential for the success of this initiative. The challenge to be faced is enormous, but bigger is the responsibility that is put to the international scientific community. From the initial response that the programme has received, he is confident that IAP will present an important and effective contribution that will add to the existing experiences. Via this programme, IAP will be bringing into action the commitment of bridging science with the pressing problems facing humanity, among which is the need to assure access to water both to the present and future generations. As a final remark, he said that he would like to dedicate the meeting to Robert Wetzel, SIL’s former Secretary General and Treasurer, and a friend of most of those present at the meeting, who passed away in April. Robert Wetzel dedicated his last thirty years to SIL, where he was a reference and a guiding hand. Tundisi expressed that he was sure that Wetzel would have liked to be on this meeting and to his memory he would like to dedicate this inaugural meeting of the IAP Water Programme.

Before the closing of the session, Paulo de Góes informed that he had two letters that had been sent to be read at the meeting. The first was from the IAP co-chairs, Yves Quéré and Chen Zhu, expressing their satisfaction with the launching of the water programme and congratulating the Brazilian Academy of Sciences for this initiative. Unfortunately due to previous commitments none of them were able to attend the meeting, but IAP itself was well represented by the member Academies that made themselves present in Trieste. The message from the co-chairs stressed the need of having science contributing in a more effective manner to the challenge of supplying clean water to humanity in the 21st Century. In the view of the co-chairs, the outlined programme addressing the pressing problem of eutrophication and contamination, building capacity in the field of water resource management through a perspective that encompasses both quantity and quality aspects, represents an exciting new venture to IAP. The co-chairs wished success to the meeting, calling for action from the Academies in the proposed programme. 

The second letter was from the Royal Netherlands Academy of Arts and Sciences, informing that the Academy has been investigating a possible role for the crown prince of The Netherlands, prince Willem-Alexander, in the IAP water programme. It was informed that the prince is currently involved in two major water initiatives, namely the Global Water Partnership (GWP) and Waternet. According to his advisors, the easiest and most efficient way of involving prince Willem-Alexander in a new global water initiative is to ensure that it has links to either of the two mentioned initiatives. The Royal Netherlands Academy of Arts and Sciences concluded its message to the meeting communicating that it would be pleased to help in any further step to facilitate contact with prince Willem-Alexander's private secretary and his water advisor to discuss more concrete steps to be taken.

2. Opening Lecture

After the opening ceremony, Manuel Ramon Llamas - from the Royal Academy of Exact, Physical and Natural Sciences of Spain - delivered an opening lecture on “The Potential Contribution of the Academies of Sciences for a Better Global Water Resources Management”. He stated that some water decision-makers have frequently voiced that water scarcity is a serious and growing problem in many regions. They say this problem might cause great political tensions and even armed conflicts, to the point that the 21st century will be the century of the “water wars”. However, many experts in water resources consider that physical water scarcity is not the main issue in most cases. The real problem is water mismanagement,  generally due to a blend of ignorance, professional bias, institutional inertia and vested interests or simple corruption. The Academies of Sciences may play a leading role in order to dispel current ignorance among the general public and the water decision makers. This ignorance is frequently related to the persistence of obsolete paradigms on water resources management that do not consider the recent advances in S&T. To illustrate this point of view, Llamas initially discussed the concepts of virtual water, hydrological footprint and food security. Basically, through these concepts he argued that the estimated amount of water that is necessary per year to produce food to the world’s population (and this responds to 90% of the water required for human needs) ranges from 5 to 13% of the total (blue and green) water resources that are available for extraction per year. Therefore the existing water supplies would be more than enough to provide the basic human needs, being food security much more related to economic capacity than to water scarcity. Llamas then discussed the advances in chemical engineering that presently allow to obtain fresh water from seawater at a cost that is decreasing every year. As an example, c
urrently in Spain about 7% of the population drinks desalinated sea water. 
The cost of desalination nowadays is affordable in most cases for urban water supply for cities near the coast. A third issue that was highlighted by Llamas was the “silent revolution” of the intensive use of groundwater in arid and semiarid regions, which has been driven by the current availability and low cost of drilling technology and pumping devices, together with the consolidation of hydrogeology as a modern discipline. This recent revolution has been performed by millions of modest farmers worldwide, but water decision makers have seldom paid attention to this phenomenon. It has produced great socio-economic benefits, as well as some problems, mainly environmental. But documented problems to date are often irrelevant due to the enormous groundwater storage capacity of most aquifers. Based on these arguments, Llamas understands that 
it is not correct to affirm that there is a crisis of water shortage. After presenting these aspects, Llamas talked about some of the benefits of this “silent revolution”, listing among these the fact that it provides a cheap, quick and secure source of drinking water for people. It also allows small scale irrigation, providing food for populations that would face food shortages if groundwater exploitation was not available. Another advantage of the “silent revolution” is that it provides “more crops and jobs per drop” than the surface water irrigation systems. In spite of the advantages, Llamas also pointed out some negative aspects that must also be considered. Among these he mentioned: (a) the problem of groundwater level depletion, although this is most frequently irrelevant; (b) groundwater quality degradation, which is usually the most important problem, but may also be caused by poor land-use planning; (c) land subsidence; and (d) ecological impacts on surface water courses and wetlands, which are irrelevant wherever poverty is the main ecological problem. Ethical issues were also discussed. In the debate and implementation of the “silent revolution”, usually there is a blend of aspects such as : ignorance, due to the fact of hydrogeology being a “new” science; arrogance, due to professional “clicks” and/or biases; institutional inertia; and corruption, which is the major obstacle to the attainment of adequate water management. On what is related to this last aspect, Llamas believes that much of the lack of governmental interest towards groundwater development is related to the fact that it is less prone to corruption than surface water projects. In conclusion, he pointed the need to fight ignorance, negligence, arrogance and corruption, calling for more attention to the potential of groundwater to humankind.

A second opening lectured was programmed to be delivered by Eric Odada, from the University of Nairobi, on “Water Quality Programmes in Developing Countries: Design, Capacity Building, Financing and Sustainability”. Unfortunately he was not able to reach Trieste, due to problems in his flight schedules.

3.
The International Experience
The idea of this session was to assemble representatives from some of the major international water programmes and initiatives to share with IAP their views and experiences on water research and networking. This was understood as a key ingredient in the discussion of the building-up of the IAP Water Programme, allowing the Academies to learn from what has already been done and avoiding the duplication of efforts. The first presentation was delivered by Riccardo de Bernardi, who is the Italian national representative of the International Association of Theoretical and Applied Limnology (Societas Internationalis de Limnologiae – SIL). On his talk, he described the structure, objectives and activities of SIL, which is an organization that was founded in 1922 with the mission of promoting and communicating new and emerging knowledge among limnologists to advance the understanding of inland aquatic ecosystems and their management. Among the aims of SIL, de Bernardi listed: to foster international limnological communication and cooperation; to integrate theoretical and applied limnology; and to bring limnologists working in hydrological and biological fields and to encompass all  phenomena pertaining to the freshwater on the whole to be as comprehensive as possible. As objectives and goals, he mentioned: the study of all inland aquatic ecosystems; the understanding of how these ecosystems arose, function and are maintained; the education about the value of these aquatic systems for the well-being and survival of all organisms, including humans on Earth; the protection and conservation of these ecosystems by promoting and fostering only sustainable use; and the promotion of limnological   initiatives in developing countries. As an example of how SIL promotes limnological initiatives in developing countries, de Bernardi explained that it sponsors workshops and conferences for younger scientists in these countries. Similarly, it elects one of its vice-presidents from a developing country and develops efforts to enhance and expand working groups and committees that focus on limnological issues in developing countries. As for its membership, SIL has about 3000 ordinary members from 87 different countries, being 34 in Europe; 18 in Africa; 19 in Asia; 14 in the Americas; and 2 in the Oceania. The major actions of SIL as described by de Bernardi are: the organization of triennial Congresses and pre and post Congress scientific excursions; the publishing of the Verhandlungen (Proceedings) and Mitteilungen (Communications); the distribution of awards recognizing excellence and scholarly contributions; the publishing of SIL News; the maintenance of a web site (www.limnology.org); and the initiating of training centers for limnological analysis in developing countries. SIL also launched a book series on Limnology of Developing Countries (R. Wetzel and B. Gopal, Editors - 4 volumes published so far); edits occasional publications (largely teaching manuals for workers in developing countries); establishes Working Groups (currently around 15); appoints Committees (e.g. Limnology in Developing Countries); sponsors memberships in developing countries from the Endowment Fund; and maintains a directory of limnologists and inland aquatic scientists in developing countries. In closing, de Bernardi focused his attention on the organization’s international triennial congresses, which have as its major objectives: to update knowledge on aquatic research developed around the world; to represent a forum for discussion of issues vital to the use and protection of aquatic resources; to offer an opportunity to gain new prospectives from a variety of worldwide experiences; to represent a focus and rejuvenation for working groups dealing with international limnological issues; to offer an opportunity to discuss aquatic resources problems in the world; and to offer an opportunity to compare different approaches for lake management. As his final remarks de Bernardi congratulated IAP, and particularly Tundisi, for the launching of the IAP Water Programme, stressing that the Science Academies can play an important role in tackling water problems, especially those faced by developing countries. SIL recognizes IAP as an important new player and is eager to collaborate with the programme.

The second presentation was on the International Lake Environmental Committee (ILEC), being delivered by José Tundisi, who is a member of its scientific committee. Tundisi initially presented a background on the organization, expressing the motivations that led to the founding of ILEC. He stated that the management and conservation of the world lakes and reservoirs are at crisis point. On the one hand, the human population is steadily increasing, with six billion people already inhabiting the planet. On the other hand, the ability of the world lakes and reservoirs to meet the needs of the world's population is rapidly decreasing. The problem is exacerbated by several phenomena, all of anthropogenic origin, which are lowering the quality of water in lakes and reservoirs. The most important of these are: lake acidification, eutrophication, siltation, salinization, contamination with toxic chemicals and the introduction of animals and plants from elsewhere. Unable to remain indifferent to such events, the International Lake Environment Committee Foundation (ILEC) was formed in 1986 as an international non-governmental organization (NGO), and given legal status in 1987 by the Japanese Environment Agency and Ministry of Foreign Affairs. Tundisi explained that ILEC was organized with the aim of promoting environmentally sound management of natural and man-made lakes and their environments, in a manner consistent with sustainable development policies, by promoting international research and investigation, and by facilitating the exchange of findings and knowledge among the experts throughout the world. ILEC's broad vision is that all lakes and reservoirs in the world be managed and conserved on a sustainable basis for the long-term and future benefit of all mankind. Since this is an extremely broad vision, a more explicit World Lake Vision, consistent with the World Water Vision presented at the Second World Water Forum in the Hague, The Netherlands, is presently being developed. 
In this connection, each and every one of the world’s lakes is distinct and issues facing each lake differ so that a clear vision on the future of the world lakes in general and on the future of individual lakes in particular has not yet been developed by any organization. 
Regardless of location, size or natural/man-made origin, there are many conflicting interests, uses and senses of value. When severe conflicts surround the existence of a particular lake, the development of a vision for it becomes very difficult. 
Management and conservation of lakes and reservoirs is also a dynamic process, and a vision developed through narrowly focused and conventional planning approaches, which would likely prove to be static, would probably not lead to a meaningful and universally valued outlook for the future. Tundisi then presented the strategies adopted by ILEC to fulfil its mission. Among these he listed: 
(a) the collection and provision of information and data on environmental aspects of lakes in all parts of the world; (b) 
the promotion of scientific research on environmental management of lakes; (c) 
assistance to developing countries with the environmental management of lakes and the planning of environmentally sound development of lakes; (d) the promotion of training on technical and management aspects of lake environments; (e) the support of activities on environmentally sound management of lakes, which UNEP promotes for developing countries; (f) the promotion of interchange with governmental agencies, regional agencies, and research institutes in the world which undertake international cooperation on environmentally sound lake management; and (g) the undertaking of any other activities which become necessary to achieve the mission of ILEC. To implement these general strategies, ILEC has undertaken a wide range of activities since its foundation in 1986. According to Tundisi, the most important of these are: (1) 
in collaboration with UNEP and the Japan Environment Corporation, ILEC has undertaken a Survey of the State of the World Lakes, which has led to several publications; 
(2) the organization of a World Lake Conference every two years; (3) the publication of a Newsletter (in Japanese and English) and a journal, which publishes original contributions; (4) the organization and running of Training Sessions, Seminars and Workshops; (5) 
the publication of a book series on Guidelines of Lake Management, in cooperation with UNEP; (6) 
in cooperation with the Japanese Environment Agency, a pilot project on Environmental Education, which focused on the aquatic environment, was undertaken and involved the participation of six countries: Argentina, Brazil, Ghana, Thailand, Denmark and Japan. This project involved schools at the secondary and primary level and the development of a training course for teachers; (7) 
several cooperative projects have been undertaken with UNEP/IETC. These have included the publication of the IETC newsletter Insight; in Japanese.; and (8) 
active participation in a number of international conferences. In closing, Tundisi described the structure of the organization and briefly presented the World Lake Database, developed by ILEC, and the organization’s major publications. 
Ralph Daley, director of the International Network on Water, Environment and Health (INWEH) delivered the third presentation of this session. INWEH is a member of the U.N. University family of organizations, having been created by the UNU Governing Council in 1996 to strengthen water management capacity, particularly of developing countries, and to provide on-the-ground project support. Core funding is provided by the Government of Canada, being INWEH hosted by the McMaster University, in Canada. Daley explained that UNU-INWEH is the water “academy” of the United Nations University, being a capacity-development and water-science agency responding to the Millennium Development Goals for water, serving as a “knowledge-broker” to developing countries striving to meet the Millennium Development Goals for water. UNU-INWEH’s mission is to contribute, through capacity development and directed research, to efforts to resolve pressing global water problems that are of concern to the United Nations, its member States and their peoples. Its program responds to the global water crisis, which is seriously hampering efforts to alleviate poverty worldwide and threatens future progress towards sustainable development. Water shortages and water-borne disease kill or seriously harm more people on a global basis than any other health problem and urgent action must be taken. In its Millennium Declaration and at the 2002 World Summit on Sustainable Development (WSSD), the UN called on nations to halve by 2015 the proportion of people without safe drinking water or access to basic sanitation and to stop the unmanageable exploitation of water resources. Daley stressed that a key contributing factor to the water crisis in many developing countries is the lack of indigenous capacity – scientific, educational, managerial, technological and institutional - for effective water management. Thus the WSSD called for all nations to give priority to capacity building, technology transfer, human resources development, education and training. INWEH promotes a new paradigm of integrated, demand-responsive capacity development, based on community ownership, multi-stakeholder participation and greater equity in the North-South partnership. This approach follows a four pillars capacity development framework, comprising the following interconnected elements: (a) the capacity to measure and understand aquatic systems, through monitoring, applied research, technology development and forecasting; (b) the capacity to legislate, regulate and achieve compliance through the development of well-performing institutions and policies and through efficient enforcement and community acceptance; (c) the capacity to provide appropriate, affordable water infrastructure, services and products through sustained investment and management by both private enterprises and public agencies; and (d) the capacity to educate and train, including community awareness building, adult training and formal education, so as to provide sufficient numbers of competent human resources for effective stewardship. Daley then summarized the actions of INWEH, which offers distance education in integrated water resources management, applied research and training on vulnerable ecosystems (drylands, marine near-shore and African great lakes), and global water-policy engagement on core issues. In closing, he brought to the attention of the meeting three UNU-INWEH initiatives that he considers may be relevant to the IAP: (1) the Water Virtual Learning Center, which is a global initiative in IWRM distance education directed to water practitioners in developing countries; (2) the Marginal Drylands Management Network, covering China, Egypt, Iran, Jordan, Pakistan, Syria, Tunisia and Uzbekistan, undertaking capacity development and applied research to enhance marginal drylands management, being this network supported by an INWEH Master’s Degree programme in integrated drylands management, in conjunction with Tunisia and China; and (3) the concept of Regional “Centres of Excellence” for research and capacity development in watershed integrated water resources management, now under development in East Africa (ACARE, the African Center for Aquatic Research & Education), Palestine (MECARE), and Dubai, UAE (CREEW, the Center for Research and Education on Energy and Water). Daley thanked the opportunity to participate in the meeting, assuring that INWEH is most willing to work together with the IAP Water Programme.

The following presentation was delivered by Richard Robarts, Director of the United Nations GEMS /Water Programme. The UNEP Global Environment Monitoring System (GEMS) Water Programme was established in 1978. It is a multi-faceted water science center dedicated to being the leading provider of global data and information on the state and trends of inland water quality required for environmental assessments, decision-making processes, and the sustainability of water resources worldwide.  This mandate is linked to Agenda 21, UN-Water, the UN Secretary General, the CSD and UNEP.  Robarts noted that the recent Millennium Ecosystem Assessment (MA) concluded that globally water quality is declining, although in most industrial countries pathogen and organic pollution of surface waters has decreased over the last 20 years. Notwithstanding, nitrate concentration has grown rapidly in the last 30 years. The capacity of ecosystems to purify such wastes is limited, as evidenced by widespread reports of inland waterway pollution, according to the MA. Loss of wetlands has further decreased the ability of ecosystems to filter and decompose wastes. These problems together with the need to assess the efficacy of multilateral agreements and conventions require global water monitoring and assessment. To do this, GEMS/Water works with more than 100 UN member countries and counterpart organizations both within and outside the UN system. The four five core activities of GEMS/Water are: (a) a global inland water quality database (GEMStata) and international network; (b) a leading source of data for global environmental assessment processes - national monitoring programs are essential for water resources planning and economic and environmental decision making. The monitoring, indicators development, and assessment functions of GEMS/Water are driven by the requirement for consistent international data that can produce a variety of global and regional assessments by water-related agencies; (c) data integrity and technical (QA/QC) tools and resources - GEMS/Water is committed to maintaining a database of consistent and reliable quality. As such, quality assurance (QA) and quality control (QC) are integral components of all aspects of the monitoring programme. Focal points are urged to ensure that their monitoring programmes have sampling and analytical QA and QC protocols that are able to assess the quality of their data, and rapidly identify and correct circumstances when data are not of acceptable quality. In addition, each analytical result submitted to GEMS/Water is tested against pre-assigned limits for reasonableness and a series of logical checks are performed to identify gross data translation errors; (d) building the capacity of developing and transitional countries to collect and manage water quality information - GEMS/Water provides a modular approach to training in monitoring and water quality management. A training guide describes a series of courses that are offered through the GEMS/Water Programme and its partners. The training programme is oriented toward assisting developing countries in setting up basic capabilities for water resources management or in modernizing existing programmes; and (e) improved internal caliber of the Programme to deliver results a to d and products by strengthening human, financial and information management and by institution building. Robarts stressed that the twin goals of the programme are to build water quality monitoring and assessment capacity in participating countries, and to determine the state and trends of regional and global water quality. These goals are implemented through a data bank (GEMStat) with over two million entries for surface and groundwater systems. Data are available through an interactive website. In the presentation, Robarts also demonstrated who participates in the network, its structure and modus operandi, and its outcomes and benefits. 
Ognjen Bonacci, Chairperson of  the UNESCO-International Hydrological Programme (IHP) Bureau delivered the subsequent presentation. Bonacci explained that the International Hydrological Programme (IHP), UNESCO's intergovernmental scientific co-operative programme in water resources, is a vehicle through which member States can upgrade their knowledge of the water cycle and thereby increase their capacity to better manage and develop their water resources. It aims at the improvement of the scientific and technological basis for the development of methods for the rational management of water resources, including the protection of the environment. As UNESCO's principal mechanism to contribute to the priority issue of water resources and related ecosystems, the IHP strives to minimize the risks to water resources systems, taking fully into account social challenges and interactions and developing appropriate approaches for sound water management. Bonacci reported that the programme started as the International Hydrological Decade (IHD, 1965-1974) and was followed by the International Hydrological Programme (IHP) in 1975. Since its inception, much progress has been achieved regarding methodologies for hydrological studies and training and education in the water sciences. Although the general objectives remain valid, greater emphasis is being put on the role of water resources management for sustainable development and the adaptation of the hydrological sciences to cope with the expected changing climate and environmental conditions. Another important objective is to integrate the developing countries into the worldwide ventures of research and training. The principal modes of execution of IHP, which is a long-term programme executed in phases of a 6-year duration, have been working groups, symposia, workshops, publications and extra-budgetary projects, the latter especially through the UNESCO Regional Offices where regional hydrologists are located.  The first phase, IHP-I, lasted from 1975 to 1980. IHP-II, on the other hand, was of a shorter duration (1981-1983). This was to enable the programme to fit in with the timing of the Medium Term Plan of UNESCO. The IHD was mainly research-oriented. IHP-I, which followed on from the IHD, maintained much of the research orientation. However, in response to the concerns of member States, the next phases were oriented to include practical aspects of hydrology and water resources. Hence IHP-II (1981-1983) and IHP-III (1984-1989) were planned under the theme Hydrology and the Scientific Bases for Rational Water Resources Management. The theme chosen for IHP-IV (1990-1995) was "Hydrology and Water Resources Sustainable Development in a Changing Environment". IHP – V (1996-2001) was devoted to the theme "Hydrology and Water Resources Development in a Vulnerable Environment". In the development of its various phases, IHP has gone through a profound transformation from a single discipline to a multi-disciplinary programme. Recently, with the increased presence of the social science component, IHP has become a truly inter-disciplinary programme, capitalizing on the recognition that the solution of the world water problems is not just a technical issue. The current phase of IHP, IHP-VI, covering the period 2002-2007, is devoted to "Water Interactions : Systems at Risk and Social Challenges". In closing, Bonacci described the structure and functioning of IHP, which is a global effort, with headquarters in Paris. Activities are conducted at international, regional and local scale. IHP National Committees, which play a critical role in the Programme’s implementation, organize regional meetings regularly and produce National Reports. IHP has a network of regional and international centres. UNESCO has a network of university chairs, several of which deal with water-related issues and are working in coordination with IHP. UNESCO’s IHP programme provides the framework and identifies most of relevant research areas necessary for finding the appropriate answers to the key freshwater issues of the world today.

The next presentation was delivered by Peter McGrath, coordinator of the TWAS water programme. After contextualizing the programme within the TWAS structure, McGrath presented an overview on the past, present and future actions of this TWAS initiative. TWAS and its affiliated organization, the Third World Network of Scientific Organizations (TWNSO), have a record in publishing on water issues relating to the South. In 2001, TWAS and TWNSO published “Sharing Innovative Experiences: Promoting Best Practices in the Conservation, Management and Sustainable Use of Water Resources in the South” in collaboration with the World Meteorological Organization (WMO). One year later, TWAS issued the report “Safe Drinking Water: the Need, the Problems, Solutions and an Action Plan”. A collaborative project between TWAS, TWNSO and the United Nations Development Programme Special Unit for South-South Collaboration (UNDP-SSC) will soon see the publication of “Sharing Innovative Experiences Vol. 11: Promoting Best Practices in the Provision of Safe Drinking Water”, which is currently in press. The two "Sharing Innovative Experiences" publications were based on workshops held at TWAS’ headquarters in Trieste and feature a total of thirty case studies from twenty-seven different countries. These publications are written in non-technical language aimed at policy makers, NGOs, etc. and are distributed freely throughout the South and also made available on the internet. McGrath reported that during the 2004 TWNSO workshop on safe drinking water (which lead to the third publication), delegates agreed to create a network to help the exchange of knowledge and further the discussions that took place during the meeting. Luis Marín, groundwater expert from the National Autonomous University of Mexico (UNAM), agreed to set up the network which is now operating, with help from the TWAS secretariat, as a Yahoo online newsgroup. Currently, the network has 30 members, including most of the 21 workshop participants. Presently, TWAS and its affiliated organizations are continuing their interest in water management issues through a variety of projects, including: (a) continuing to expand the network; (b) offering 10 postgraduate fellowships a year to students from developing countries to work on water-related issues in Mexico (in collaboration with the Mexican Academy of Sciences and UNAM); (c) publication of a monograph on groundwater management issues - in collaboration with Luis Marin; (d) development of a proposal to 'train the trainers' in tsunami-hit areas of Sri Lanka - in collaboration with other Trieste-based organizations, the Italian Red Cross and Mohan Munasinghe, TWAS Fellow and chair, Munasinghe Institute for Development, Sri Lanka; (e) development of a proposal to produce an easy-to-follow manual of how governments and ministries can help to supply safe drinking water; and (f) participation of TWAS's executive director in the International Committee of the Centro del Agua del Trópico Húmedo para América Latina y el Caribe's (CATHALAC, Panama) Premios Latinoamericanos y del Caribe del Agua (PLACA). In closing McGrath stated that TWAS is open to closely work with IAP in the building-up and strengthening of the IAP Water Programme.

The seventh presentation was delivered by Raoul Caruba, UNESCO Chair of the UNITWIN Mediterranean Network and chairmen of the Cannes Water Symposium. Caruba focused his presentation on the Cannes Water Symposium, which will take place from June 27th to July 1st 2005 at the Palais des Festivals Hall. This event will gather key decision makers to discuss on the theme of “Water and the City”, an issue at stake in the developing world. According to Caruba, the Cannes Water Symposium offers the opportunity to participate in this unique event where meetings, exchanges and presentations of new technologies will allow decision makers to express their needs tied to the topic “Water in the City”. Focused on major current issues, debates of the Cannes Water Symposium will guide the decision of the main actors on water issues whether they are political deciders, innovative professionals, high level researchers or managers for urban and peri-urban water systems. This unique business forum realizes the vocation of the Cannes Water Symposium, gathering various actors working in water management. Caruba extended to all the invitation to participate on this symposium. He explained that since 2005 is the Brazil year in France, this country will be the guest of honor on this meeting. The guest of honor shall present its innovations, its needs and development prospective. Many French companies located in Brazil shall also present their achievements in the fields of water and environment. Brazilian participants will be joined by numerous participants from France and other parts of the world. The 2004 “Cannes Water Symposium” had over 800 registered participants and 62 nationalities represented. The last edition gathered, all actions included, over 3000 people; personalities from municipalities, enterprises and research centers. Now, with a qualitative content optimized throughout 7 years of existence, expectancies are very high. Caruba stressed that the Cannes Water Symposium is an event which gains, year after year, a tremendous importance, in accordance with the stake that water represents for our planet in general, and for the cities which are growing at such extraordinary speed. Actually, water is a vital issue for our planet: a political, social and economical issue as much as a scientific and academic challenge. The water problems are increasing and changing. Our actions are to be without respite, amplified, in order to solve them before it is too late. Many foreign Ministers, officials of international institutions such as UNESCO, the United Nations and the World Bank, professors and researchers, managers of private companies and public utilities, users and young managers, all of them will be able to take part in public meetings, debates and workshops. With their expertise, know-how, experience and credibility they will enrich and enlighten this matter. Caruba concluded his presentation on the Cannes Water Symposium by thanking for the opportunity to promote this event at the IAP meeting, wishing to see all participants in Cannes.

The last presentation on this session was delivered by Roseli Isabel Ribeiro, coordinator of the “Women, Science and Water” Unesco Chair in Brazil. She explained that during the last years, several UNESCO Chairs involved in the promotion of women in science and technology have been launched. Among these she mentioned the UNESCO Chair “Women, Science and Technology” in Argentina, Sudan and Pakistan; the UNESCO Chair “Women, Science and Development in Africa” in Burkina Faso; and the UNESCO Chairs “Water, Women and Decision-making” in Brazil, Côte d’Ivoire and Morocco (which are currently being launched). As a background to the last, she reported that during the Cannes Water Symposium held in 2004, a special session was organized under the auspices of UNESCO on "Water, Development, Environment and Peace". That year the symposium had as its goals: (1) place water at the center of the decision-makers’ concern as a vector of development and peace; (2) improve women’s status regarding water management and water control; (3) protect and save the environment; and (4) promote local and general development with women who are social and economic decision-makers. Three projects presented under these themes won the gold medal of the Cannes Water Symposium. They were initiated and presented respectfully by Professor Roseli Ribeiro, from Brazil; Euphrasie Hortense Yao, from the Ministry of Family of the Ivory Coast;  and Asma El Kasmi, from the National Office for Drinking Water of Morocco. Given the interest generated by this session, it was then decided to create the UNITWIN/UNESCO Chairs Network on the general theme of “Water, Women and Power of Decision” in the perspective of “Development, Environment and Peace”. The purpose of this network is to gather at the world level, women responsible for decision making processes whether in political, economical and educational positions. This UNITWIN Network will include UNESCO Chairs composed of individuals (men and women) involved and concerned by the importance of water in the economic, social, environmental, and educative development. Ribeiro stressed that during the 2005 Cannes Water Symposium there will be an international meeting of these UNESCO Chairs and she believes that it would be most positive if these Chairs could interact, in some way, with the Academies of Sciences.  Although these chairs do not operate in the same regions, or in the same fields, and despite the difference in their length of activity and in their experience, they share a common belief that science and technology are also the concern of women in a “different” project placing human beings at the core of the development process. This international conference will aim at reviewing and comparing: (a) the research and higher education programmes; (b) the scientific and technological non-formal education programme for girls and women; (c) the training of trainers; (d) the financing procedures of the project; and (e) the ways of sensitizing the scientific community and decision-makers. The debates will be set up by themes, with round-tables led by two participants and one Chair and will be followed by a discussion. This meeting will result in the finalization of the Chair’s programmes for 2006-2007, as well as in a first cooperation programme. Ribeiro concluded her presentation thanking for the opportunity of making a presentation at the IAP meeting, restating that it would be most positive if the IAP Water Programme could interact with the UNESCO chairs.

4. The IAP Water Programme - Coupling Surface and Ground Water Research: 

A New Step Forward Towards Water Management

After a panorama on the experience of some of the major international water programmes and networks, José Tundisi, chair of the IAP Water Programme, presented to the six Academies that will be hosting regional workshops the general objectives and the outline of the proposed programme. As a background to his proposal, he presented the major challenges for development based on the Millennium Goals: reduction of poverty; increasing food supply; providing energy services without environmental degradation; development of healthy urban environments, and providing access to water to meet basic human needs. Presently, a large percentage of the human population lives under water scarcity or stress and this number will increase significantly in the next decades if no action is undertaken. To cope with this problem, the Academies should develop a programme that integrates theory, research, management, education and community participation. The IAP initiative will have as a focus eutrophication and contamination. Tundisi justifies this option alleging that eutrophication is a key environmental problem worldwide, which is the result of years of waste water discharge from urban and rural areas without any treatment, affecting both surface and ground waters. The consequences of eutrophication are several: it impairs water quality; increases the cost of water treatment; increases problems of human health and water borne diseases; has an economic impact on the lakes, rivers, reservoirs, underground waters; and decreases availability of clean water. He emphasized that the scientific basis to understand eutrophication processes needs to be expanded, specially in tropical and sup-tropical regions. As for contamination, another serious global environmental threat also affecting surface and underground waters, this is a problem that severely impairs the health of human beings and organisms, presenting high treatment costs and affecting water availability. It is important to better understand the scientific linkages between contamination and human activities, as well as the chronic and acute effects of toxic pollutants such as pesticides, herbicides and heavy metals. Tundisi stressed that besides the research component, a strong emphasis in the training of water resources managers is proposed. The major challenges that are presently faced by managers are: water management in urban and rural areas; protection, conservation and recovery of watersheds; increasing public awareness on water treatment; decreasing the costs of water treatment; integrating quantity, quality and water management; reducing risks for human health; designing more adequate, safer and economic water projects; improving systemic view, integrating surface and underground waters in a watershed approach; and improving industrial and agricultural capacity for recycling and water economy. To face these challenges, he suggests the adoption of a new management perspective, where water quality and water quantity should have an equal attention. A watershed approach is fundamental to improve management of surface and underground waters. It is vital to emphasize that capacity building must encompass training of managers and decision makers with an integrated, predictive and watershed approach, and with an understanding of the research basis, global, regional and local problems. As part of the framework for improving the development of human resources and the integration of research & management, it is necessary to implement International Training Centers (ITC). Such centers will act as nuclei for training, development of new technologies and field facilities for case studies. These centers will be linked throughout a network that will provide a facility for exchange of programs, scientific data, research information, and training programs. ITC’s will have the task of drawing attention to the water problems in an integrated approach, placing together scientists and managers that will address the pressing problems of water supply and, at the same time, produce advanced scientific knowledge. ITC’s will also stimulate publications and enhance activities for public awareness. They  will address managers and scientists in specialized training modules, working in cooperation with local and regional Universities. Via cooperation with other international centers worldwide, ITC’s will secure a network of high quality institutions, stimulating advanced scientific research. This programme will enhance partnerships between public and private institutions, integrating climatology, hydrology, hidrogeology, limnology and research, development and innovation. Tundisi called the attention to the fact that presently there are several programmes dealing with water issues, through a wide range of approaches. He understands that a major problem is the lack of integration among these different programmes, which leads to an inefficient duplication of efforts. This is caused by a focus on limited aspects of the problem as well as too much disciplinary research, what impairs a systemic approach and makes difficult the transference of technology, delaying innovation. The proposed programme brings an innovative approach, representing a new step forward on water research and management. Tundisi concluded his presentation by exposing the structuring of the six regional workshops that shall be held in the near future: Africa; Americas; Europe; East Asia & Pacific; Middle East & South Asia; and Central Asia. The African workshop will be organized by the Academy of Sciences of South Africa and the countries that have already indicated their interest in participating are: Kenya; South Africa and Uganda. The American workshop will be hosted by the Brazilian Academy of Sciences. The following countries have officially manifested their desire to get engaged: Argentina; Brazil; Bolivia; Canada; Chile; Colombia; Cuba; Guatemala; Peru; and USA.
 As for the European workshop, which will be organized by the Polish Academy of Sciences, the following countries are already involved: Belarus; Belgium; France; Hungary; Italy; Moldova; Poland; Spain; Sweden; Netherlands; Ukraine; and UK. The workshop for the East Asia & Pacific Region will be organized by the Chinese Academy of Sciences, and the countries that have already indicated their interest in participating on this workshop are: 
China; Malaysia; Mongolia; New Zealand; and Philippines. The Middle East & South Asia workshop will be hosted by the Royal Scientific Society of Jordan, having the following countries already indicated their interest in participating: 
Bangladesh; India; Israel; Jordan; Palestine; Sri Lanka; and Turkey. Finally, the Central Asia Workshop will be hosted by the National Academy of Sciences of the Republic of Kazakhstan, with the following countries having already indicated their interest in getting involved: 
Georgia; Kazakhstan; Kyrgyz Republic; Tajikistan; and Uzbekistan. A major challenge to the six host Academies is to try to get the other Academies from their respective regions engaged. Tundisi stated that on his view the support of the regional networks of Science Academies will be essential on this task. He concluded his words by thanking all those present at the meeting and calling for the active support of the six host Academies, which have a key role to play in the building-up of a successful programme. 
5. The Organization of the Regional Workshops: Views and Perspectives

This session was organized with the objective of putting together the six Academies of Sciences that will be hosting the regional workshops of the IAP Water Programme. Each Academy was invited to present their views on the proposal that was previously submitted by the programme’s co-chair, also providing a general view of the water problems in their regions and their perspectives for the regional workshops. The session was opened by Jun Xia, Director of the Key Laboratory of Water Cycle and Related Land Surface Processes, of the Institute of Geographic Sciences and Natural Resources Research, of the Chinese Academy of Sciences, who serves as the national focal point for the China in the programme. Xia exposed that China is a developing country with a variety of climates, suffering much stress from its population and economic development. Currently in China water resources is the most important issue associated with national sustainability. The example of Northern China is illustrative to demonstrate how serious has the issue of water security become, both on what is related to water shortage and water quality. The particular experience on groundwater degradation in the recent 30 years also represents an important case for analysis. He declared his agreement with the approach proposed to the programme, stressing that integrated water resources management is a key issue to Northern China and other countries in the region. On his point of view, due to the leading role of the Academies in front domains of water problem challenges in the future, on the building-up of its water programme IAP shall benefit from its interdisciplinary advantages on natural and social sciences. This will contribute to reduce the gap between water management requirement and water science development, pathing the way to support water sustainable use and management, particularly in the developing world. Xia understands that IAP should discuss and identify how can it play a role in influencing national water policies such as evaluation of national water resources security, development of trend analyses, water resources demand prediction, and making decision support for national or regional water policies. As for the organization of the regional East Asia & Pacific workshop, he believes that support may also be obtained from TWAS, among others. His proposal is to hold this workshop in May or June of 2006, having Beijing as the venue. Suggested themes for discussion could be: (a) water cycle and related vulnerability assessment for “human-land-water” interaction in the Asia-Pacific region; (b) synthesis approaches of water high efficiency use and their integrated capacity assessment with the healthy water cycle; and (c) integrated water allocation and management for multiple water sources cases. 
The second presentation of this session was delivered by Nael Almulki, Assistant Director of the Environmental Research Center of the Royal Scientific Society of Jordan, who acts as the national focal point for Jordan on the programme. He initially presented an overview of the water issue on his country, reporting that the Hashemite Kingdom of Jordan has an area of around 90,000 km2. Climatically, it is situated among the dry and semi dry areas, which are characterized by their minimal rainfall and high percentage of evaporation, leading to the scarcity of water resources. Only nine percent of Jordan’s area receives more than 200 mm of rainfall annually. Approximately 85% of the rainfall evaporates before reaching the surface, and about 7.2% evaporates from the surface, 5.4% recharges the groundwater and the rest 2.4% goes to the surface water. Jordan water resources have always been scarce, but they have been stretched to meet the needs of the country by extracting groundwater beyond amounts replaced and by rationing municipal and irrigation supplies. Almulki stressed that deterioration of both surface and ground water resources is a major concern in Jordan and in most of developing countries, due to increased industrial activities, over exploitation, and population growth. Pollution prevention and control in industry can reduce the pollutants before they enter the environment, reduce risks and the cost of clean up. Cleaner Production can improve the competitiveness of an enterprise, improving its efficiency while protecting its personnel and the environment. Also strengthening the institutional capacities for hazardous substances/wastes management could minimize the negative impact on the human health and the environment, and protect the water resources from contamination. Almulki stated that the Royal Scientific Society of Jordan is very interested in the development of the IAP water programme and he brought to discussion three topics that he understands could be of interest for the first round of regional workshops that will be organized in the coming months: (a) Cleaner Production (CP): Industry is becoming increasingly important in social and economic development, and it can contribute to achieve sustainable development through more efficient production processes, pollution prevention strategies, cleaner production technologies, and waste minimization. Cleaner Production is a practical method for protecting human health and environment, and for supporting the goals of sustainable development. It aims at improving the economical as well as the environmental performance of industries, of which the water consumption and industrial wastewater discharges is a key aspect. The Environmental Research Center has established a CP unit with financial support of State Secretariat for Economic Affairs/Switzerland. Advisory services are provided by the University of Applied Sciences Basel/Switzerland and Sustainable Business Associates to introduce and train the industrial sector on the CP concepts and to assist in implementing such new creative approach. Based on the experiences of this program and in cooperation with IAP, the Royal Scientific Society of Jordan suggests holding a technical workshop to concerned stakeholders. The workshop is foreseen to provide an introductory training on the concept of CP, its benefits and methodology and share experiences and case studies in different industrial sectors; (b) Hazardous Substances/Wastes Management System: Exchanging information as well as strengthening international cooperation in managing hazardous substances/wastes is necessary to ensure environmentally sound management of hazardous substances/wastes. Hazardous substances/wastes management is of direct relevance to protecting water resources, as uncontrolled/inadequate handling of hazardous substances and discharge of industrial wastewater containing hazardous substances would negatively impact the quality of water resources. The Environmental Research Center has prepared a Guide for managing hazardous substances/hazardous wastes at small and medium enterprises. This experience has been positively tested at Jordan. The subject can be shared among concerned organizations and industries through a technical workshop; (c) Wastewater Management at Small Communities: In many parts of the world, small communities lack the adequate system for managing domestic wastewater.  It is known that such practice impacts the quality of life, human health and the environment in general.  Decentralized treatment schemes would much favor for small communities in the rural areas. The Environmental Research Center proposes the topic of wastewater management and reuse at small communities to be addresses in a technical workshop, whereby participants would share and benefit form the experiences of different countries.

Issa Baitulin Omarovich, national focal point for the Republic of Kazakhstan and member of the National Academy of Sciences of the Republic of Kazakhstan, delivered the third presentation of this session. On his presentation, he provided a broad view on the state of the water problem in Kazakhstan. The country is located in the Central part of the Euro-Asian continent and its territory is of about 2,724.9 thousand square km. In the territory of Kazakhstan there are about 39 thousand rivers and temporary currents, over 48 thousand lakes, and not less than 4 thousand artificial reservoirs (reservoirs, ponds, earth reservoirs, gathering ponds). The most significant water arteries of the republic are the rivers Irtish, Ily, Syrdarya, Shu, Ishim, Tobol, Ural, Nura, and Turgai. The rivers of Kazakhstan form a basis of superficial water resources of about 100.5 км3. Of these, 56.5 км3 are formed on the territory of the republic and 44.0 kм3 come from other contiguous states such as China, Uzbekistan, Kyrgyzstan, and Russia. In the territory of Kazakhstan, there are 623 deposits and plots of underground waters, totaling a stock of 43,383.5 thousand m3/day. These include: drinking water supply – 16,838.4 thousand m3/day; technological water supply – 2,602.1 thousand m3/day; irrigation of grounds – 23,913.2 thousand m3/day; and mineral waters - 29.8 thousand m3/day. Baitulin stated that the volume of established stocks of fresh underground waters at the present stage are of 16.01 km3. Returnable waters in structure collector-drainage, overflow and sewage water from irrigated area, industry and municipal economy are considered an additional resources for use. In a modern condition, the volume of returnable waters on the republic is of about 9 km3. In Kazakhstan, intense conditions with maintenance of the population for good-quality drinking water is kept. The average security of cities and settlements in 2003 was approximately 3 times below normative-allowable levels and 6 to 8 times below in interior regions. More than 40 % of the village population use, for the economical and drinking purposes, water from decentralized sources (draw-well, springs, chink without a planting network). About 637 settlements of the country (8.3%) use drinking water that is not appropriate to the specifications of quality. As a whole, the water consumed in Kazakhstan for economical and drinking uses comes 65% from underground waters and 35% from surface waters. To cope with the water problems, in 2002 the government approved the “Concept of Development of the Water Sector of Economy and Basin Authority of Politics of the Republic of Kazakhstan until 2010”, in which the basic ways for the coupling of the problems of preservation and rational use of water resources are determined. Thus, deficiency of water in Kazakhstan is one the main factors that restrains further developing of industry and agriculture. Therefore it is necessary to develop and to apply water saving technologies, to develop a technology for the cleaning of sewage and to use return water, avert further pollution, and widen the use of underground water for drinking.

The following presentation focused on the concept of ecohydrology as an integrative tool for sustainable water resources, ecosystem services, and  biodiversity and socioeconomic feedbacks, being delivered by Maciej Zalewski, Director of the International Center for Ecology of the Polish Academy of Sciences. He professed that 
on the beginning of the XXI century the human population growth, poverty and aspirations, without sound science translated into legal regulation and law enforcement, becomes the major factor contributing for the increase of the unsustainable exploitation of water and ecosystems worldwide. As far as freshwater systems are situated in the lowest points of the landscape, to a great extent they depend of the catchment and emission of pollutants. Similarly, as far as terrestrial and freshwater biocenosis play their significant role in buffering impacts, the progressing degradation of both types of ecosystems causes the amplification of water resources decline. To achieve the sustainability of water resources in a global scale, the International Hydrological Programme of UNESCO has been developing as one of its actions a new integrative science paradigm: ecohydrology. Zalewski explained that the major question formulated by this new paradigm has been how to improve water resources, to restore nutrients cycles for sustainable ecosystem services and biodiversity, and to create positive socioeconomic feedbacks between environmental resources and society. The starting point was an assumption that the ecosystems, through the process of evolution, achieve resistance and resilience (robustness) to various forms of abiotic factors, first of all being variability of water and temperature. The scientific understanding of such potential has to be used as a management tool to enhance the ecosystem carrying capacity. The second assumption was that hydrology provides an excellent template to quantify both hydrological and biological processes in the sense of water and nutrients balance. However the key for the formulation of the ecohydrology paradigm was the third assumption, based on  increasing number of evidences that the hydrological processes can be used for the regulation of the biota and vice versa. By shaping the biota it is possible to regulate hydrology and specially improve water quality. As far as the above regulatory processes appears in the whole basin scale, the synergistic integration and harmonization with the existing infrastructure provides a system approach for management that, to a great extent, has been providing background for reversing water resources degradation, enhancing the ecosystem services and the biodiversity, thus providing an important tool for the achievement of the UN millennium goal. The research and implementation efforts on ecohydrology has been in progress in Europe, South America, Africa, and Asia. Zalewski concluded his words by congratulating Tundisi for the meeting, affirming that the design proposed is very adequate and that the Polish Academy of Sciences is very keen to help in the building-up of the programme.

The fifth presentation was delivered by Rivka Kfir, national focal point for the Academy of Sciences of South Africa at the programme. She stated that water related research and development undertaken in South Africa is carried out by the universities and research organizations with the support of the Water Research Commission (WRC). This entity is a dynamic hub for water-centred knowledge, innovation and intellectual capital, providing leadership for research and development through the support of knowledge creation, transfer and application. The WRC engages stakeholders and partners in solving water-related problems which are critical to South Africa’s sustainable development and economic growth, and are committed to promoting a better quality of life for all.
 The main objectives of the WRC are: (a) promoting co-ordination, co-operation and communication in the area of water research and development; (b) establishing water research needs and priorities; (c) stimulating and funding water research according to priority; (d) promoting effective transfer of information and technology; and (e) enhancing knowledge and capacity-building within the water sector. Kfir informed that the Commission has five key strategic areas, which are water resource management, water-linked ecosystems, water use and waste management, water utilization in agriculture, and water-centred knowledge. She then talked about critical water resource management challenges in South Africa. Among these she listed: (1) w
hat is the quantity and quality of water resources of South Africa?; (2) w
hat information is required to support integrated water resource development?; (3) what are the threatening processes to water resources and aquatic ecosystems in South Africa?; and (4) which policies and institutions are required for promoting equitable, efficient and sustainable conservation and allocation of water resources among competing needs (including gender equality considerations and creating sustainable access to different users of water)? Kfir also highlighted the importance of groundwater, which should not be forgotten. On her point of view the proposed scope of the programme focusing on integrated water resource management is correct. Africa as a whole much have to gain from this IAP initiative that can significantly contribute to strengthen the African water vision for 2005, which foresees a continent 
where there is an equitable and sustainable use and management of water resources for poverty alleviation, socio-economic development, regional cooperation and the environment. 

The last presentation on this session was delivered by José Tundisi, focusing on water issues for the Americas. Tundisi stated that the Science Academies of the Americas had recently organized, via the InterAmerican Network of Academies of Sciences (IANAS), a meeting in Colombia to discuss the establishment of a Water Programme inspired in the IAP model. During two days, key regional water issues were addressed and the role of the Academies was discussed in the quest for a new ethics in water use and management. On the view of the Academies in the Americas, the major challenges to be faced by this programme are: water management in urban and rural areas; protection, conservation and recovery of watersheds; increasing public awareness on water use and treatment; decreasing the costs of water treatment; integrating quantity, quality and water management; reducing risks for human health; designing more adequate, safer and economic water projects; improving a systemic view that integrate surface and underground waters in a watershed approach; and improving industrial and agricultural capacity for recycling and water economy. A strategic goal that was adopted by the IANAS programme is to ensure that water resources decision makers have adequate and consistent information that will enable them to enhance the optimization of the multiple uses of water resources at national and regional levels. Expected responses are: the integration of research, management and training; education of mid level water resources managers and governmental authorities; and building up of an improved capacity to predict changes at local, regional and global levels. These will enhance the understanding that is necessary to protect water resources and to manage freshwater ecosystems (surface and underground waters) in the Americas. To socialize with the participants a broader view of the issue in the hemisphere, Tundisi distributed to the Academies the report of the meeting of the IANAS water programme, which can be read at http://www.ianas.org/report_tobago_en.htm.

6. The Articulation with the Regional Networks of Science Academies

Understanding that the regional networks of Science Academies are key partners in the building-up of IAP initiatives, these were invited to the meeting to get acquainted with the programme and discuss how each one of them could contribute to the implementation of the IAP Water Programme. Unfortunately representation from ALLEA (All European Academies), EASAC (European Academies’ Science Advisory Council) and AASA (Association of Academies of Sciences in Asia) was not possible, but the regional networks for the Americas and Africa and one of the Asian networks made themselves represented at the meeting. Tan Sri Shahrizaila Abdullah, from the Academy of Sciences of Malaysia, delivered the presentation on behalf of FASAS (Federation of Asian Scientific Academies). He informed that FASAS is an NGO that was established in 1984, with a current membership of 15 scientific Academies and Societies from the Asia Pacific region as follows: Academy of Sciences Afghanistan; Australian Academy of Science; Bangladesh Academy of Sciences; Chinese Academy of Sciences; Indian National Science Academy; National Academy of Sciences Republic of Korea ; Academy of Sciences Malaysia; Malaysian Scientific Association; Royal Nepal Academy of Science and Technology; Royal Society of New Zealand; Pakistan Academy of Sciences; National Academy of Science & Technology Philippines; Singapore National Academy of Science; National Academy of Sciences of Sri Lanka; and Science Society of Thailand. The Secretariat of FASAS is currently located with the Academy of Sciences of Malaysia, in Kuala Lumpur. FASAS devotes its efforts to promoting S&T for the specific purpose of meeting the development needs of the various countries in Asia. The current emphasis is on science education, in the increase of awareness of the importance of S&T in policy making and planning at government and corporate levels. Shahrizaila stated that with regard to the IAP Water Programme and the proposal by the Chinese Academy of Sciences to host the Regional Capacity Building Workshop for the East Asia and Pacific region sometime during mid-2006,  FASAS would be well placed to assist in facilitating the participation of its’ members from the region. The next FASAS Council meeting is scheduled to be held on 8th September 2005, being hosted by the Academy of Sciences of Australia. It would therefore be appropriate for the Chinese Academy of Sciences (being a member of FASAS), jointly with the IAP Water Programme Secretariat, to table a firm proposal to FASAS for consideration at the up-coming meeting together with an indication of the funding and sponsorship arrangements. 

Shahrizaila then provided an overview of the Academy of Sciences of Malaysia, which was established in 1994 under an Act of Parliament. The current focus of activities are on the following five major areas: Advice to Government, Fostering a Culture of Excellence in Science, Engineering and Technology (S.E.T); Upgrading S.E.T in Industry, Promoting Public Awareness in S.E.T; and Enhancing International Linkages in S.E.T.  The Academy’s membership currently stands at 126 comprising Fellows who are classified under 7 disciplines, namely Medical Sciences, Engineering Sciences, Biological Sciences, Mathematics and Physical Sciences, Chemical Sciences, Information Technology, and Science and Technology Development and Industry. The activities are carried out by working committees that draw their members from its fellows and from the scientific base of the nation. With regard to the IAP Water Programme on Capacity Building, the Academy of Sciences of Malaysia had agreed to participate in this global initiative. It requested to be part of the East Asia and Pacific grouping for the purpose of the regional capacity building workshops. The Academy recognizes the need for national level involvement and appropriate delivery mechanisms for the successful implementation of the IAP Water Programme at the country level. In this regard, the Academy will collaborate with the existing MyCapNet (Malaysian Capacity Building Network for IWRM) which has been in place and operational since the year 2000. Similarly, with regard to the research focus under the IAP Water Programme, the Academy will collaborate with the National Hydraulic Research Institute of Malaysia (NAHRIM) for this activity. As a matter of fact, upon receipt of the September 2004 circular regarding the IAP Water Programme, the Academy had already initiated with NAHRIM a desk study on the status of eutrophication of lakes in Malaysia. The study report is now in the draft final stage. To present the highlights of this study, he invited Hanili Ghazali, Head of the Water Quality and Environment Division of the National Hydraulic Research Institute of Malaysia, to deliver a few words.

Hanili reported that under the request of the Academy of Sciences of Malaysia, the National Hydraulic Research Institute of Malaysia initiated the first national study on the status of eutrophication of lakes in Malaysia. This study was commissioned with the view of reviewing existing information and status of the lakes (both natural and man-made) around the country and the threats faced both from the standpoint of water quantity and quality. This baseline study, together with recommendations for remedial measures and environmental management strategies would provide the basis for future planning, management, restoration and conservation of lakes in Malaysia. The initial assessment of some 90 lakes and reservoirs undertaken by the study indicates that 33 of them are mesotrophic, while the remaining 57 are eutrophic. The situation looks serious enough to warrant further studies and measures to be undertaken. The study also recommended a range of measures for treatment of inflows, restoration techniques and environmental management strategies. Areas for research were also identified and prioritized together with a capacity building strategy to guide the implementation of medium and long term plans for lake management in Malaysia. Specific recommendations on policy and strengthening institutional arrangements to ensure the sustainable management of lakes were also included.

Mohamed Hassan, president of the Network of African Science Academies (NASAC) delivered the second presentation. He initially congratulated the Brazilian Academy of Sciences for the evolution of the IAP Water Program, affirming that this was a most relevant issue to African countries. NASAC is open to help mobilize the regional Academies and is available to work with the Academy of Sciences of South Africa in the implementation of the African regional workshop. He then explained that the NASAC was formed under the initiative of the African Academy of Sciences (AAS, Nairobi, Kenya) and the sponsorship of the Inter Academy Panel (IAP) on December 13, 2001, with the core objective of assisting Science Academies in Africa to build capacities to improve their role as independent expert advisors to governments and regional organizations on issues relevant to Africa’s development. With the recent inclusion of the Zimbabwe Academy of Sciences, the number of NASAC members has grown to ten, including, besides Zimbabwe, the national science academies of Cameroon, Ghana, Kenya, Madagascar, Nigeria, Senegal, Uganda, South Africa and the African Academy of Sciences. Hassan stated that health policy related issues have been the subject of various capacity building activities since the creation of the NASAC. Most recently, the Conference devoted to “The HIV/AIDS Pandemic: Its Implications for Human Development in Africa”, held in Abuja, Nigeria on September 20-24, 2004, produced several recommendations in this key health policy area. Additionally, a capacity building partnership was recently formed between the US National Academy of Sciences (USNAS) and three NASAC members (the national academies of Nigeria, South Africa and Uganda). The initiative focuses on capacity building in Science and Health policy and is funded by a USD 20 million grant to the USNAS from the Gates Foundation. The collaboration will support annual NASAC symposia with representatives of NASAC Science Academies, eminent decision makers and health policy and scientific experts from the continent as well as other countries. The first symposium of this collaborative effort will be co-organized by the African Academy of Sciences (AAS) and the Kenya National Academy of Sciences (KNAS) in Nairobi later this year. Capacity building in health policy will be a major area of interactions among the participants, and access to safe drinking water is expected to be a major focus of the discussions in this area.

The last presentation of this session was delivered by Marcos Cortesão B. Scheuenstuhl, focusing on the InterAmerican Network of Academies of Sciences (IANAS). On the exposition, a general overview of the network was presented. IANAS is a regional network of 17 Academies of Sciences created to support cooperation towards the strengthening of science and technology as a tool for advancing research and development, prosperity and equity in the Americas. 
Founded in the spirit of IAP in May 2004, the main objectives of the network are: (a) 
to assist in the building of national scientific capacities by strengthening science and technology relationships among the countries of the Americas, as a tool for societal development; (b)
 to cooperate in building capacities of the Academies of the region, through exchange of information and experience; (c) 
to aid in the creation of new Academies in those countries of the Americas desiring assistance in the establishment of a Science Academy; and (d) 
to influence the scientific decision-making processes in the Americas, with the goal of promoting prosperity and equity in the hemisphere. 
Linking and strengthening the scientific community in the hemisphere, IANAS believes it may play a major role in contributing to the promotion of scientific capacity and excellence for sustainable development in the Americas. On its inaugural meeting, besides discussing and approving the statutes of the network, IANAS established a Science Education Programme and a Water Programme. In the last meeting of the Steering Committee recently held in Tobago, two new initiatives were approved: a Capacity Building Programme and the development of a Study on S&T Policies for Development. 
The network has also been active in policymaking, having developed collaboration with the Inter-American Development Bank (IDP), the Organization of American States (OAS) and UNESCO. Being the major interest of the presentation the discussion of how could IANAS contribute to the building-up of the IAP Water Programme, a summary of the meeting of the network’s Water Programme was then displayed. The IANAS Water Programme held its first meeting in Bogotá on March 2005. During two days, the national focal points from nine member Academies met with representatives from multilateral organizations and other regional water programmes and initiatives to discuss the views of the Academies and to get acquainted with the successful experiences existent in the hemisphere. It was agreed that the IANAS programme would operate under a systemic view, integrating surface and underground waters in a watershed approach. Water quality and water quantity will have an equal attention in the design of the programme. This approach is considered fundamental to improve the management of both surface and underground waters. It is vital to emphasize that capacity building must encompass the training of managers and decision makers with an integrated, predictive and watershed approach. Training shall be based on research and on the study of global, regional and local water problems. 
A strategic goal for the IANAS programme is to ensure that water resources decision makers have adequate and consistent information that will enable them to enhance the optimization of the multiple uses of water resources at national and regional levels. Expected responses are: the integration of research, management and training; education of mid level water resources managers and governmental authorities; and building up of an improved capacity to predict changes at local, regional and global levels. These will enhance the understanding that is necessary to protect water resources and to manage freshwater ecosystems (surface and underground waters) in the Americas. The IANAS water programme will initially have three major foci: (1) eutrophication and contamination; (2) groundwater; and (3) urban water cycle. These do not exclude other topics or initiatives and will have as a unifying backbone the capacity building component. 
Capacity building will be developed via the implementation of International Training Centers (ITC's) that will act as nuclei for training, development of new technologies and field facilities for case studies, offering short courses, seminars and field visits, and stimulating publications and activities for the enhancement of public awareness. ITC's will address managers and scientists in specialized training modules, working in cooperation with local and regional universities. Via cooperation with other international centers worldwide, these centers will secure a network of high quality institutions, stimulating capacity building and advanced scientific research. 
Other topics were also identified as issues that called for attention and could be dealt through the organization of specific workgroups, seminars or workshops: surface/ground water interactions; innovation & technology transfer; transboundary waters; use of bioindicators for measuring water quality; and coastal water management. Academies are invited to propose to the co-chairs the organization of initiatives, however funding will be of the responsibility of the proposing Academy, together with the other Academies involved in the project. The programme will also promote publications focusing on water issues in the Americas. As initial proposals the following possibilities are foreseen: “Water in the Americas” and “Water Economics for the Americas”. As a strategy to strengthen the network and assure continuity in representation, the meeting also recommends the member Academies to establish water committees that would support the national focal points in the programme. 
An effort will also be developed to stimulate IANAS Academies not yet engaged in the water programme to indicate a focal point. In the case of countries that do not have a Science Academy or still are not IANAS members, participation will be stimulated with these countries participating as observing members in the programme. This was understood as important not only as a mechanism for the strengthening of IANAS, but also as a possibility for the programme to contribute with capacity building and to the networking of sciences in the hemisphere. In short, IANAS understands that its Water Programme must be articulated with the IAP programme. Thus, it will be glad to replicate and strengthen the global water initiative in the Americas.

7. Plan of Action

The final session of the meeting aimed at the definition of the plan of action of the IAP Water Programme. Considering that there was a general consensus about the outline that was proposed to the programme by the Brazilian Academy of Sciences, it was agreed that the programme shall now start a fast move. The six Academies of Sciences that will be hosting the regional workshops will have a key role in the building-up of the programme, being an initial challenge to these the engagement of as much Academies as possible in each of the regions. On this process, the support of the regional networks of Science Academies will also be crucial.

To the present, the following Academies have indicated a national focal point to the programme: in Africa: Kenya, South Africa and Uganda; in the Americas: Argentina, Bolivia, Brazil, Canada, Chile, Colombia, Cuba, Guatemala, Peru, USA and the Caribbean Academy of Sciences; in Europe: Belarus, Belgium, France, Hungary, Italy, Moldova, Poland, Spain, Sweden, Netherlands, Ukraine and UK; in Central Asia: Georgia, Kazakhstan, Kyrgyz Republic, Tajikistan and Uzbekistan; in the East Asia & Pacific Region: China, Malaysia, Mongolia, New Zealand and Philippines; Middle East & South Asia: Bangladesh, India, Israel, Jordan, Palestine, Sri Lanka and Turkey. The host Academies shall contact these Academies to discuss with these the organization of the regional workshops, also inviting the other Academies to join the initiative. Each region shall set a date to the regional workshop as soon as possible. These should ideally be happening in the next twelve months.

As soon as the report of the Trieste meeting is circulated to the IAP Academies, the Brazilian Academy will be contacting the six host Academies to work together in the organization of the workshops. These workshops will aim at the training of high level water managers, which shall be identified by the participating Academies within national and/or regional managers and technicians in their respective jurisdiction. A core programme will be established to assure a common body for this activity, but the Academies are stimulated to include specific topics of regional interest in this capacity building effort.

8. Closing Session

On behalf of IAP, Mohamed Hassan addressed a few words at the end of the meeting. He stated that IAP was very happy with the launching of its Water Programme, recognizing that this initiative focuses on a topic of the highest relevance to humanity as a whole and, more specifically, to the developing world. This issue is already a subject of several international programmes and initiatives and he was very satisfied to see that the Brazilian Academy of Sciences had the carefulness of involving a representation from these to learn from their experience and to aggregate value, rather then just starting a new initiative that would duplicate efforts and represent only one more programme among several others. Indeed the fact that the Academies of Sciences gather a high level expertise, are independent to governments and have a big capillarity worldwide represent an important asset that might contribute in a significant manner to articulate different existing experiences, bringing IAP into the scenario as a new actor with an innovative and specific contribution to this debate. His view of the meeting leads him to the opinion that the programme is on the right way and he congratulated all for the initiative, wishing success to the programme.

The meeting was successfully concluded on May 29th  at 1:30 p.m.
