	[image: image1.png]



	Document ID:


	Issue:
	Status:
	Page:

	
	
	
	
	1 (7)

	Document  Type:
	Project:

	Project document
	TWINBAS 

	Document  Description:

	Executive summary of activity report – full project period

	Issued by:
	Issue Date:
	Approved by:
	Approved Date:

	IVL
	16/10/2007
	Sam Ekstrand
	151007



[image: image2.wmf]
Project 505287

TWINBAS

Twinning European and third countries rivers basins for development of integrated water resources management methods

Instrument: STREP

Thematic Priority: Global Change and ecosystems, Twinning European and third countries river basins

Executive summary report – Period 3 and Full project period
Period covered: 1/12/2003 to 30/04/2007
Date of preparation: 15/10/2007
Start date of project: 1/12/2003
Duration: 41 month

Project coordinator: Sam Ekstrand

[image: image3.jpg]2



[image: image4.png]


Project coordinator organisation: IVL Swedish Environmental Research Institute

Executive summary

Objectives

The general objective of TWINBAS is to fill gaps in knowledge and methods to enable implementation of a harmonised Integrated Water Resources Management (IWRM) approach that addresses the European Water Initiative. An important part of the objective is to build the capacity to carry out IWRM in all the five river basins, building on European approaches to water resources management with the Water Framework Directive in focus, as well as on third countries expertise and experience.

A second important objective is to enable and perform assessment of vulnerability to climate change and anthropogenic development, and to produce preliminary river basin management plans that includes optimal combinations of actions. 

To reach the strategic objectives of TWINBAS, a number of research tasks on hydrology, modelling of pollution flow, impact assessment, socio-economics, scenario analyses and action efficiency are being carried out. For all these activity areas, the goal is to bring knowledge to a level where IWRM can be implemented for the five twinned river basins; Okavango (Botswana), Nura (Kazakhstan), Bío Bío (Chile), Norrström (Sweden) and Thames (UK).

The strong component of public participation and stakeholder involvement will ensure that each component has local ownership and addresses priorities identified within the region.

Work performed and results achieved

The work within TWINBAS was initiated in January 2004 and has been completed in June, 2007. Work has been conducted within nine work packages, each resulting in a final work package report:

· WP1 History, current status and stakeholder structures

· WP2 Monitoring

· WP3 Public participation

· WP4 Hydrological modelling and water abstraction

· WP5 Pollution pressure and impact analysis

· WP6 Classification of water bodies

· WP7 Change effects and vulnerability assessment

· WP8 Economic analyses

· WP9 River basin management plans

All reports have been made available to the public through publication on the project’s web site (www.twinbas.org).  

With the exception of the Okavango, the five basins fall in a relatively narrow band of area size, from 13,000 km2 for the Thames, to 57,600 km2 for the Nura.  The Okavango basin, the only international river basin, is a different order of magnitude with an area of 390,000 km2.  In terms of topography, all basins have relatively mountainous upstream catchments and lowland plains, with the Bíobío rising to an altitude of 2,000 m above sea level with permanent glaciers.  Exceptions are the Okavango and the Nura basins, which terminate not in the sea but in wetlands with areas 30,000 km2 and 2,600 km2 respectively.  Regarding climate, all basins are temperate, with the exceptions again being the Nura basin which is semi-arid, and the Okavango basin which is tropical upstream while the delta is in a semi-arid zone.  

In terms of anthropogenic factors, four of the five basins have populations around 1 million, though the Okavango basin as the largest in area has a much lower population density.  In contrast the Thames has a population around 15 million.  The Norrström and the Biobío are developed for hydropower, which is a major potential along with irrigation in the Okavango.  The Nura basin is heavily exploited with large withdrawals for agriculture, and industrial and domestic supply, the latter also being significant in the heavily populated Thames basin.

Industrial, domestic and agricultural pollution are problem areas in the four basins which are developed, i.e. the Norrström, Biobío, Nura and Thames.  The terminal wetlands in the Nura and Okavango basins are particularly sensitive to possible future exploitation of water resources upstream and climate changes, to excess nutrients from upstream agricultural development, and to dams reducing the supply of sediment. The twinned river basins differ widely in the extent and availability of existing data, and monitoring infrastructure.  Some complementary monitoring efforts have been carried out in TWINBAS, although the project could not cover e.g. the gaps in hydrological data for the upper Okavango and large parts of the Nura. Monitoring included rainfall and water level gauging stations in the Okavango delta, Mercury measurements and bathymetric measurements in the Nura, and nutrient and metal measurements in Norrström.

The experience from the public participation process is very positive and TWINBAS has by close collaboration with stakeholders in each basin and each partner country significantly contributed to the transfer of research results and methods to major stakeholder institutions in the countries of the twinned river basins. 
One of the key issues that was widely recognised within work in the Nura was the need for structural re-organisation within the public water sector.  More effort might be made by Kazakhstan to ensure that other methods are adopted to ensure stakeholder participation than concentrating so much on establishing RBCs.  The directors of management authorities need to be more accountable to the stakeholders.

There is at present a lack of dependable information tools and communication mechanisms for the management planning process in the Okavango delta.  The provision of government services to the communities of the delta is inadequate due to lack of communication, no action taken on previous raised issues, lack of feed-back from government departments, and consequently little or no influence on decisions from the local communities. There is a need for monitoring and targeted research, with data and results readily available to all stakeholders.
Involvement of farmers and the Federation of Swedish farmers in the Norrström contributed significantly to better modelling results. These findings are highly relevant to the continued work with farmer involvement in the efforts to reduce eutrophication of Swedish lakes as well as the Baltic Sea. 
Development of improved hydrological modelling was an important task in all basins except the Thames, being a reference case, in order to provide an adequate basis for the pollution pressure and change impact analyses. The application of the integrated hydrology model Mike SHE for the Okavango delta significantly improved the understanding of the water cycle of the delta. The possibility to cross-validate the GVAWA and Pitman models results improved the understanding of the upstream hydrology, but the breakdown of the gauging station from the 1970’s and onwards have put limitations to the validation of the models. The water balance modelling for the terminal wetlands and lakes of the Nura river has given a first scientifically based identification of ecologically sustainable input flow for the wetlands. The SWAT hydrological modeling implemented in the Biobío resulted in a good general model performance and thus could be used in WP 7 for climate change impact assessment on monthly flow rates, In Norrström the accuracy produced using SWAT was good for daily values, allowed improved nutrient leaching assessment.
The diverging problems dominating the river basins require different tools for assessment of pollution pressure, which was the subject for WP5. Pollution pressure is high for the downstream parts of the Biobio river, while pressure is low in the Okavango basin. Nura river is suffering from severe pollution of mercury, and Norrström from high agricultural nutrient loads. Methods to analyse the impacts, i.e. the ecological/biological effect of the pressure (fish reproduction, ecosystem modified etc.) had to be tailored to be relevant to the ecosystems in the different basins. 

Increased Mercury concentrations above safe levels were found in river fish up to 200 km downstream of the source of the pollution.  Risk assessment results confirmed that the consumption of contaminated fish from the river is the most important exposure pathway for the local population, and dose-response-modelling indicated a strong link between the Hg body burden in the riverine population and fish intake. In the Biobio a general theoretical assessment of the potential and current deviation from reference conditions was made by combining results from an inventory of main pressure types with a water body classification obtained from WP6. Sediment transport risk mapping conducted now allows for a spatial prioritisation of future actions. For the first time in Biobío ecological impact of current hydropower operation has been demonstrated through application of a fish habitat model. 

Pollution pressure is marginal in the Okavango system. The development in WP 5 focussed on sediment transport and its potential impact on the delta.  The simulated impact of potential hydropower developments in the upstream river basin shows that bed level changes will take place with substantial erosion in the downstream of the Okavango River.  After around 100 years, the changes will have an impact on the bed levels near the apex of the delta. Pressure modelling capacity developed for Norrström, makes it is possible to get more detailed information on eutrophication dynamics. The modelling results have a high accuracy for phosphorus when compared to measurement data, and good although somewhat lower accuracy for nitrogen. A conclusion of the model application is that further development requires denser soil characteristics data and flow-proportional nutrient measurements. The results of SWAT modelling significantly improved with additional detailed information from farmers.

The water body classification and categorisation effort in WP 6 represents a preliminary risk assessment.  The results will steer further characterisation, including the development of a targeted and efficient monitoring system, and as a starting point for the development of measures ensuring a cost-effective approach to water protection. The WFD categorisation process earlier implemented in the Thames river basin was used as a guide in several of the basins. In Kazakhstan, for the first time, water bodies of the Nura River Basin have been classified according to the WFD methodology, and protected areas and recreational sites have been documented. In Chile, where available resources and baseline information are limited, emphasis was put on the establishment of a water body typology for the rivers of the Biobío River Basin, and other surface water categories may be addressed in future research efforts. 

In Sweden, neither a classification of ecological status nor a risk categorisation for the Norrström River Basin was made under the framework of the TWINBAS project, in order to avoid confusion with the on-going work of the District Water Authority. In the Okavango classification work was focussed on the Delta wetland.  Wetlands are a category not explicitly included in the WFD natural surface water body classification, and so the WFD was not adopted. An ecosystem approach to wetland management was used, classifying the delta according to hydrological characteristics mainly associated with seasonal flooding frequencies.
Forcing behind changes in a rivers water resources are both climatic and antropogenic in nature. The work package looked at the potential changes that might occur in all the basins in 50 and 100 years time.

There were wide variations in between the catchments. In the case of the Norrström in 50 and 100 years time it was shown that there is expected to be an increase of precipitation and temperature and significant changes in agricultural land use. Substantial reductions in nutrient leaching from arable land in Norrström can be anticipated as an effect of climate change and management practices adapting to climate change. River Nura is expected to see no climatic driven change in its water resources but will have a very rapid rise in population due to inward migration to the new capital city, the result of which could have catastrophic effects on the water resources available to the internationally important terminal wetlands. For Biobío, analysis of hydrological impacts of future precipitation scenarios all indicated reduced river discharges for the future. This further accentuates the urgent need for a more integrated approach towards water resources management, as reduced river discharges can further increment the impact of planned development options for the basin. Modelled climate change and societal development for the Okavango basin results in significantly decreased permanently inundated area. The combination of upstream water resources developments and climate change produces adverse effects in terms of the volume and spread of water and sediment in the delta. Sediment transport volumes are greatly reduced, with implications for the entire hydrological and biological functions of the delta.

WP 8 focused on economic analyses and since the main pressures in the five basins differ, diverging approaches to the economic analysis was taken.  Both the Okavango and the Nura terminate in internationally important wetland sites.  The analyses for these two basins therefore focused on the potential impacts on the wetlands presented e.g. by future land use changes, water extraction plans and climate change.  For the Nura, the analysis clarified that if only local benefits of maintaining the wetlands are considered, other uses of the Nura water are more beneficial, but if the international ecological value of the wetlands are taken into account, the benefits of sustaining the wetlands clearly outweigh other alternatives.  

Economic values associated with the Okavango Delta include comsumptive and non-consumptive uses. The values are dominated by non-consumtive uses for tourism and consumtive uses e.g. harvesting of natural resources, contributing about 2% to the GNP of which 31 accrues to low income elements of society. Economic effects caused by hypothetical changes in hydrological regimes resulting from climate change were also investigated for the Biobío river.  In the Norrström basin where nutrient inputs from agricultural activities represent the biggest pressure on water quality, the economic analyses concentrated on calculating the benefits and costs for eutrophication mitigation.
Rather than providing examples of RBMPs as was initially planned, this work package was revised in collaboration with major stakeholders to cover the identification and assessment of possible and prioritised actions to achieve environmental objectives, as an input to future official RBMPs. Hence, the work reported here is a first step in the river basin management planning process. The advanced state of river basin management and the abundance of management plans in the Thames basin, has enabled it to demonstrate and contribute examples of good practice to the other TWINBAS basins in order to encourage improved management approaches.

In collaboration with major stakeholders in the Biobío basin a strategy for future water management was identified, including among others the following actions: better compatibility between the economic activities and environmental issues; improved environmental monitoring; fully implemented water quality standards; financial sustainability in water resource management through subsidies and other incentives; institutional reforms including more effective regulatory authorities; and the creation of river basin organisations.

The institutional structure for sustainable water resource planning in Kazakhstan is lacking and, although there is clear awareness of the need for change within the sector, institutional inertia and vested interests limit the potential for implementing a sustainable river basin management plan. Therefore, the first step in the development and implementation of a sustainable water resource management plan for the Nura basin has to be institutional and legal reform in this sector.  At this stage, specific tools for assessing the efficiency of actions and measures for the Nura basin are not needed.  What is needed, instead, is a set of targets against which the development of water resource management action plans can be assessed, and improved monitoring against which the effectiveness and success of those plans can be measured.

The Okavango Delta Management Plan (ODMP) planning process has borrowed from the Ramsar Planning Guidelines and the Ecosystem Approach to wetlands management.  The ownership of the ODMP process is premised on participatory mechanisms, associated with international stakeholders and building partnership basin-wide.  The ODMP planning process has proven to incorporate the main elements and concepts in the WFD RBMP process.  However, the delta cannot be considered in isolation as many of the pressures on it are likely to come from developments in the upper basin in Angola, where there is a lack of firm data and information.  TWINBAS has highlighted the need for an integrated approach to water planning and management: emphasis must be on international cooperation in the management of the whole basin, from the upper basin in Angola to the terminal delta in Botswana.

For reduction of eutrophication in the Norrström basin, changed management practices and wetland installations are efficient measures. The farmers generally accept the need for further actions to reduce diffuse pollution. They require detailed information on cost-effectiveness of measures on a level that could not be produced in TWINBAS, to be able to take a position on whether to go ahead with implementation for their property, supported by Government incentives.  However, the modelling approach, including detailed information from farmers on soil conditions and current management practices, has proved to be a feasible way to initiate collaboration with the farmers regarding action implementation. The approach needs to be scaled up from the study area to the basin or region.
Overall project conclusions: 

· In spite of divers existing structures for water management in the twinned river basins all partners found the European Water Framework Directive a good framework for development of methods and tools for implementation of integrated water resources management.

· TWINBAS has by collaboration with the major public stakeholders in each basin and each partner country significantly contributed to the transfer of research results and methods to major stakeholder institutions in the countries of the twinned river basins. 

· Advances in research and knowledge have been achieved in several fields, such as improved hydrological modelling and pollution pressure modelling, methods for and results on impact of climate and societal change on water flow and pollution, as well as improved knowledge on the economics of water use and action cost-effectiveness. Throughout the project and with increased intensity in the second half, stakeholders from ‘grassroots’ to national authorities have been involved in discussions on research methods, results and abatement measures. 

· Twinning has significantly raised the competence level of the third country partners, as well as that of stakeholders and end-user water authorities in all countries. In some areas, the European partners have benefited from ambitious development work carried out by third country partners. Language difficulties and the efforts needed for translation and basic technological support have required more resources than anticipated, but the general conclusion of the consortium is that the advances clearly outweigh these difficulties.
Using and disseminating the knowledge

The R&D conducted in the project results in improved modelling tools and knowledge. Knowledge is disseminated through conferences, workshops, media appearances, meetings with end users, research papers and the website. Some of the tools improved such as Watshman and Mike She are marketed by partners on a commercial basis, while tools developed by university partners will be publically available. Tools and knowledge have been developed in close collaboration with the end users of the project, mainly water authorities.

Contractors involved

IVL Swedish Environmental Research Institute (Co-ordinator), Sweden
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AIPET, Almaty Institute of Power Engineering and Telecommmunication, British Gas Chair of Environmental Technology, Kazakhstan

CEH-W, Centre for Ecology and Hydrology, Wallingford, UK

RU, Rhodes University, Institute of Water Research, South Africa
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Co-ordinator contact
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Project logo and website

Website: www.twinbas.org
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