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Preface

The Global Water Partnership (GWP), the Dialogue on Water and Climate Change, and IUCN-The World Conservation Union, have joined forces to facilitate an exchange of views on the common challenges faced by Mediterranean societies in enhancing their capacities to adapt to climate change. 

Scientific consensus is that climate change would have a pervasive influence on the future demand, supply and quality of fresh water resources in the Mediterranean, and would add pressure to water and environment resources, and coastal systems currently under stress. All sectors of the economy, environment and society may be vulnerable to one degree or another, where steps to increase the capacity to adapt to greater hydrological variability, including more frequent flood and drought extremes are required. 

Under Article 4 of the UNFCCC, it was agreed all Parties would develop short, medium, and long-term strategies for climate adaptation in a phased manner, taking into account the different socio-economic contexts. A number of Mediterranean countries are now at the preliminary stages of identifying and formulating specific climate change adaptation strategies and responses, while others have yet to start. 

This document is one of twelve country base-line studies and thematic papers prepared as background material for a Roundtable meeting in Athens, Greece in December 2002, to discuss key linkages between climate change, water and wetlands resource and management in the Mediterranean. While the primary aim is to exchange views, perspectives and experience on climate change adaptation planning, the discussion would also explore the opportunities to enhance synergies in responses to the UNFCCC and Ramsar Conventions.

Eight country base-line studies were prepared for:

	· Cyprus

· France

· Greece

· Italy
	· Morocco

· Spain 

· Tunisia

· Turkey


The four crosscutting thematic papers are:

· Mediterranean Water Resource Planning and Climate Change Adaptation

· National Approaches to Drought Preparation in the Mediterranean
· Adaptation Strategies for Improved Flood Management in the Mediterranean
· Biophysical and Socio-Economic Impacts of Climate Change on Water and Wetlands in the Mediterranean 

Electronic copies of the reports and paper noted above may be downloaded from the web page of The IUCN Centre for Mediterranean Cooperation at www.uicnmed.org
	Disclaimer:

The views, conclusions, and recommendations contained herein are those of the authors, and are not necessarily the views of the Governments of the countries concerned, the GWP, the Dialogue on Water and Climate Change, or the IUCN.


Summary

This paper gives a brief overview of the status of water in Spain and the actins envisaged to reduce the impacts of climate change. Part A gives an overview of the available freshwater resources, the existing wetlands, and the use of water. Part B describes the institutional basis on which water management is carried out. Finally Part C show all policies related to water management issues, either from the nature conservation side, either from the water side.

The Ministry of the Environment is responsible for water resources protection, thus the institutions that are responsible for water conservation are described in Section 6 and 8. Section 7 is devoted to the institutions regarding climate change.

The proposed Strategy for the compliance with the Kyoto protocol (Section 12), which has been recently prepared by the Climate National Council, is the most important institutional action to combat climate change. Nevertheless, before this Strategy was initially envisaged, several significant initiatives have been launched in order to protect our scarce and vulnerable resources, having different horizons, from the next 6 to 30 years. All of them arise from the signature of several international Conventions, including the UNFCCC. Section 10 describes all those related to nature conservation practices, such as the Biodiversity, the Wetlands Protection and the Forest Strategies, the Forest Plan and the National Program to Combat Desertification. The policy oriented to water management is described in Section 11, which gives an outline of the Basin and National Hydrological Plans and the National Irrigation Plan and the Plan for Forest Hydrology Restoration.

Most of the information provided by this paper is based on the LBAE (the white paper on water in Spain), which is the most relevant compilation and analysis of all aspects of water resources ever done in Spain. Given the importance of the National Hydrological Plan in the future of water reources in Spain, and whereas it was the basis on which that plan was designed, Section 11.3 gives a brief description of this report.

Since the scope of the document is to give an overview to national institutional initiatives to combat or reduce the impacts of climate change on water resources, all the reviewed policy made here is at national level, though the Autonomous Communities have also developed policies and strategies oriented towards the same lines of actions. The political configuration of Spain and the fact that many of the competencies regarding environment protection lies on the Autonomous Communities, a strong co-ordination is needed between the Central and Autonomous Governemtns in the process of policy development and implementation, and in particular in the matter of climatre change.
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PART A: THE COUNTRY CONTEXT

1. Freshwater resources and wetlands in Spain

The Iberian Peninsula’s location between the Atlantic Ocean and the Mediterranean Sea, and close to Africa, makes it to have a climate primarily characterised by diversity.

The northernmost areas, such as Galicia, Cantabria and Pyrenees, have a temperate climate with Atlantic storms all over the year, leading to high relative moisture of the air and soft temperatures, being moderate in winter and fresh in summer. The Mediterranean coast and some of the inner Andalucía (in the Guadalquivir basin) have dry summers and soft winters. In the rest of the country the climate is continental, with dry summers and cold winters. Winter anticyclones, that are responsible for thermal inversion by altitude, are frequent in this area. In the eastern Canary Islands and in the coastline of Murcia and Almería, the climate is dry, with very low precipitations, quite soft winters and warm summers. In the western Canary Islands the climate is Atlantic-type.

The mean annual precipitation in Spain is 349 000 Mm3. According to the above climatic areas, the peninsular annual precipitation patterns can be classified in these three main areas: the north, the Mediterranean and the inner Peninsula. Precipitations in the north are larger around the end of autumn, with one minimum in the end of winter. In the Mediterranean area, there is a marked maximum in early autumn and another in spring, particularly in the half-northern. In the inner Peninsula, rainfall follows a continental pattern, with rains in spring and some less in early winter and minimum rain around January or February (see Figure 1.- Spatial distribution of precipitation on a DTM


and Figure 2.- Seasonal distribution of precipitation (mm)).

According to the UNESCO’s classification, based on the aridity index, there is a small arid area in the Tabernas desert (Almería) and in the eastern Canary Islands, influenced by the winds blowing from the African desert. A relative large proportion is semi-arid, which spans from the central Ebro, upper Guadiana, southern Júcar, Almería and Murcia in the South East. The western Canary Islands can be also classified as semi-arid. The rest of the country falls in the humid or sub-humid classes (see Figure 3.- Climatic areas according to UNESCO’s classification.


Spain is, in a wide sense, geologically divided into the western siliceous and the eastern and southern calcareous (the boundary line resembles a reversed Z drawn inside the Peninsula). The Canary Islands are volcanic. In the calcareous and highly permeable area a large number of springs feed the rivers, which use to have significant base flows. In contrast, the less permeable siliceous materials make basins to have a quick response to runoff and moderate but continuous base flows. The combination of base materials lying across areas with different aridity index is of primary significance to define the different patterns of species distribution.

The annual average runoff in Spain is 111 000 Mm3 (220 mm), of which only 300 Mm3/year come from the France. Total runoff is quite unevenly distributed in space, being around 50 mm in the semi-arid areas and 800 mm in the northern basins. According to MMA, 2000, the groundwater recharge is around 29 000 Hm3/year (see Figure 4.- Seasonal distribution of runoff (mm)


Wetlands and Peninsular lakes are many in number (92% of total sites) though small in extension, being around 13% of the total wetland surface area. According to the DGOH register of 1991
, almost half of the inland wetlands are freshwater type and 7% of sites are brackish water type. There are in contrast six coastal wetlands with significant extension (104116 ha in total) and complex associated ecosystems
. A total of 38 wetlands are included in the RAMSAR list (see Figure 5.- Wetlands in the RAMSAR list 


Around a 60% of the natural wetlands have disappeared in the last 40 years, of which the floodplains have been the most affected, as two thirds of their natural extension have been lost. Half of the currently remaining wetlands have been impacted by human intervention, of which none of the existing floodplains is in natural state. Agriculture is the most outstanding impact, as one fourth of the wetlands are crop-surrounded and a 20% have been totally or partially developed. Other significant impacts are solid discharges, recreational over-use, dredging, acting each in about 12% of sites. The aquifers linked to the wetlands are over-exploited in 9% of sites (MMA, 2001).

2. Water uses
.

The total water abstracted for all uses in 1997 was 40 855 Mm3 (EUROSTAT). As regards the source of uses, about 15% of all abstractions come from groundwater, of which 25% concentrates in the Júcar basin. Groundwater abstractions are used for urban and agricultural supplies, both in the same rate (around 22%).

Agriculture is the most water user sector in Spain, which uses 68% of total water abstracted. A quarter of these abstractions feed the irrigated lands of the Ebro basin, which have a surface area of 784000 ha, out of the total 3437038-ha irrigated land of Spain. Duero and Guadalquivir basins use a 14% of the total agricultural abstraction to irrigate 6500 ha each
. These figures mean a unit use of 7000 m3/ha/year in the Ebro and 6500 m3/ha/year in the Duero and Guadalquivir, being the average of 7010 m3/ha/year for Spain.

Urban use
 is 13% of total water abstraction. The Tajo and Catalonian basins are the most abstracting, i.e. 700 m3/ha/year each, since they support the highest urban concentrations. They are followed by the Júcar and Guadalquivir, which use about 550 m3/ha/year each. Urban unit use decreased since 1987 (309 l/inh/day) up to the end of the last drought in 1995 (289 l/inh/day), and since it increased again in 1996 (289 l/inh/day) (AEAS, 1996) and in 1998 (303 l/inh/day) (INE, 1999). 

Water used by tourists
 is not included in the figures for unit urban abstraction, as they are based on permanent population. Seasonal population can be a high pressure on water resources in some Mediterranean areas, particularly in the Júcar basin, where the annual population can increase around 20% over the permanent. The Balearic Islands are also significantly impacted by this important economic input, where a total of 10.8 M tourists arrived in 2000, which means an increase of 16.4% since 1997.

Industry
 uses 5% of the total abstracted. The Ebro basin uses one quarter of these abstractions, followed by the Nothern and Catalonian basins with about 16% each. 

Cooling water for energy production is 14%, which concentrates in the Ebro and in the Tajo basins, particularly for cooling the Ascó and Santa María de Garoña power plants in the former and the Almaraz and Aceca power plants in the latter.

The trends in sectoral water use show that industrial abstractions have been constant in time, though there are increases for the other sectors. According to the MMA data, projections of abstractions up to 10 and 20 years predict an increase in these sectors, which agrees with the trends observed in the EUROSTAT data (see Figure 6.- Trends in sectoral water abstractions



3. Additional water resources and water balance.

In addition to the natural freshwater resources, a total 230 Mm3/year are reused, in particular for irrigation. Another 260 Mm3/year come from seawater and brackish water desalination, mainly used for urban purposes, though half of the desalinated brackish water is used for agriculture. The recent increase of golf courses in the Mediterranean area makes reused wastewater the most eligible for overcoming this increasing demand.

Taking into account that the annual total freshwater resources is 111 000 Mm3 plus 490 Mm3 from additional sources and that the total water abstraction
 is 40 855 Mm3, the water exploitation index in Spain equals 37%, being the Júcar and Segura basins the most stressed areas (over 100%).

Water resources are not naturally available for meeting the actual demands in Spain. The most significant tool to make water resources available in time and space is reservoir regulation. According the computations made by MMA, 2000, only about 9% of the natural freshwater resources could be used without any artificial regulation. The total reservoir capacity is 56 063 Mm3, of which 39 175 Mm3 are annually regulated, which means 35% of the total freshwater resources. The joint use of groundwater and freshwater resources is being undertaken in areas of the Júcar and Southern basins, and in the water supply systems of Madrid and Barcelona. In addition, a total of 800 Mm3/year are transferred between basins by three operational water transfer systems, plus 160 Mm3/year which will be operational next year by two further systems.

4. The impact of climate change on freshwater resources.

Part of the work developed by MMA, 2000 focused on the impact of a possible climate change on water resources, based on the recent findings of the IPPC. The former National Committee of Climate (see Section 8.2) analysed in 1995 the likely evolution of climate in the Peninsula assuming that the rate of CO2 emissions doubles, which results in: a) 1ºC increase in temperature in a first transitional stage to a 4ºC increase in a final equilibrium state, and b) a 5% to 15% decrease in precipitation, more likely in the South, with an increase in annual variability. Though the basic assumption of doubling the CO2 emissions is at present far from the desired targets accordingly to the most recent policies developed for the compliance with the Kyoto Protocol, the results should be understood as an upper bound to the possible evolution of Peninsular climate. On the other hand, the most recent studies based on the outputs of the AOGCMs and according to IPCC (IPCC, 2001) show that the Peninsula lies in the Mediterranean area, for which models predict, in terms of temperature increase, a “greater than average warming”
 or even “much greater than average warming”
, and in terms of future changes of precipitation, models show more inconsistencies, from a “no change”
 to a “large decrease”
.

Based on the above results, the impact of climate change on water resources was computed as percentage reduction of total runoff according to two scenarios by 2030 (MMA, 2000). Scenario 1 foresights 1ºC increase in the mean annual temperature, while Scenario 2 describes water resources for 1ºC increase in the mean annual temperature and a 5% decrease in the mean annual precipitation. Figure 7.- Percentage reduction of runoff under Scenarios I (left) and II (right) for climate change


shows the results for both scenarios. The average percentage decrease in natural water resources in is 5% in Scenario 1 and 14% in Scenario 2. The most impacted areas are the Guadiana and Segura basins and the Canary Islands in both Scenarios.

PART B: INSTITUTIONS/PROCESSES AND NETWORKS WORKING ON WATER, WETLAND AND CLIMATE CHANGE ISSUES.

5. Polititcal and Institutional background.

The Ministry of the Environment is responsible for the water resources management, through the river basin authorities, excepting those basins which wholly span inside an Autonomous Community or Region. One of the key facts regarding policy development and implementation is that most of the competencies on the protection of the environment have been allocated to the Autonomous Communities, which means that their institutions have full responsibilities for management and compliance with current policies and standards, and even legislative capacity. Thus most of the national plans or strategies currently undertaken by the Ministry of the Environment and concerning issues related to the impacts of climate change on the environment require a strong co-operation with the Autonomous Communities.

Annex II to this document shows the main aspects of the political organisation in Spain (see Figure II-1), the institutions related to water resources and finally a summary of the Water Act 29/1985, which is the national law for water resources management. Figure II-2 shows a chart of the basic structure of the Ministry of the Environment, of which the Directorate of Hydraulic Works and Water Quality and the Directorate of Environmental Quality and Evaluation are the most significant sections in the matter of climate change and their impacts in water resources. It is worth mentioning the Directorate key role in the policies concerning the vegetal cover of basins and forest policy.

6. The Directorates, the Basin Authorities and the National Water Council.

6.1. The Directorate of Hydraulic Works and Water Quality

It is responsible for the co-ordination of the control, monitoring and protection of water resources and wastewater between the River Basin Authorities. It must review the Basin Plans, develop the National Hydrological Plan, and make a follow-up of all its measures. It is responsible for the development and conservation of the new or existing hydraulic infrastructure and for the implementation of the European Directives concerning water quality and the WFD and the co-ordination of its requirements with the River Basin Authorities.

6.2. The Directorate of Environmental Quality and Evaluation

The Under-directorate of Institutional Co-operation and Sectoral Policies, depending on the above-mentioned Directorate, is responsible for co-ordinating the participation and follow-up of the activities in the international agreements, conventions and institutions in which Spain is involved. In particular, of the implementation of the measures of Rio 21 and of the European Environment Agency, as it is the Spanish National Focal Point. In addition, it co-operates in the development of policies and programmes in the matter of environment of the Ministry of Science and Technology, which is responsible for the R&D policy.

6.3. The Directorate of Nature Conservation.

Though it has no direct competencies in the matter of water resources, it is responsible, in co-operation with the Autonomous Communities, the Directorate of Hydraulic Works and Water Quality and the Basin Authorities, for the development of the plans for hydrological and forest restoration, afforestation, reforestation, and conservation and enhancement of the basin vegetal cover and of the natural ecosystems. It must develop the National Forest Plan and plans for the combat desertification and soil erosion, in co-ordination with the Autonomous Communities as they are the responsible for the development and implementation of these policies under their legal frameworks.

6.4. The River Basin Authorities

The River Authorities
 have long tradition in the institutional configuration of water resources in Spain, as they were firstly established by Decree in March 1926, with the aim to incorporate in the water management issues not only the Central Administration, but also the interested people from the most relevant economic sectors. The first basin, which was brought forth by the mentioned decree was the Ebro Authority. Since then, the rest of basins were establishing as River Authorities, with very similar commitments and configuration as it is today, but with the necessary adaptations that time requires.

At present the River Authorities have responsibilities over those river basins that span across two or more Autonomous Communities and depend on the Ministry of the Environment though they have their own statutes and budgets. Their responsibilities and organisation are established by the Water Act 29/1985.

The Basin Authorities are responsible for: the conservation of water resources and wetlands, the development of their respective Basin Plans, the technical and economic control of the permits and rights on water uses, the monitoring of water quantity and quality, the development of all measures related to demand management and efficient use of water, and the development and conservation of all works for water supply and treatment for which they have competencies.

The Authorities can sign conventions with the Autonomous or Local Governments and stakeholders in order to better fulfil their commitments. Both Autonomous and river basin authorities need a strong co-operation as the rights on some permits may affect the competencies of the former, being in that case necessary the latter to be informed. On the contrary, all decisions undertaken by the Local or Regional governments may affect the matters of the River Authorities, which inform on that respect to the former’s decisions.

6.5. The National Water Council

The Council was created by the Water Act 29/1985 as the highest-level consultative institution in the matter of water resources. It involves the Central, Autonomous and local governments, and all the representatives of most interested stakeholders, which gives this institution a main role for public participation. The Council is responsible for informing about the planning processes related to agriculture, urban development, industry or energy that substantially may affect the water resources and uses. The Council also must inform about the Basins and National Hydrological Plans, as well as it may make proposals to the central and Autonomous institutions on new projects related to the development, protection and economy of water.

7. The Climate Change institutions.

7.1. The Spanish Office for Climate Change

One of the priorities of the Spanish government, as Member State of the European Union, is combat climate change. The measures aimed to reducing the impact of climate change on the natural resources are in most cases of transverse character, which involve different policy sectors in different administrative levels. Before the Sixth Session of the UNFCCC Conference of the Parties, the Directorate of Nature Conservation, the Directorate of Environmental Quality and Evaluation and the National Meteorological Institute were responsible for several climate change matters. After this Session, the Government decided to enhance the existing institutional mechanisms for climate change adaptation and to concentrate and widen the existing responsibilities into one institution by the launching of the Spanish Office for Climate Change, which depends on the Directorate of Environmental Quality and Evaluation.

The office is responsible for: a) The Secretariat of the Climate National Council; b) Making the follow-up of the UNFCCC and developing programmes of measures for its implementation in Spain; c) The National Focal Point in the matter of climate change; d) The institutional representativeness in the international fora on climate change; e) The technical support to the public institutions as required; f) The co-operation with the Autonomous Communities in the study of the impacts of climate change on the matters for which they are responsible; g) The relationships with all public and private organisations in order to co-operate in the combat climate change.

7.2. The Climate National Council.

In order to develop measures and adopt policies of mitigation and adaptation to climate change, the Climate National Council (CNC) was created in 1998. This Council overrides the old National Committee of Climate, since the Ministry of the Environment was created in 1996. 

Decree 1188/2001 regulates the members and commitments of the Council. This new regulation modifies the first one of Decree 177/1998. The CNC depends on the Ministry of the Environment and has as top priority to prepare and pass to the Government the report of the “Spanish Strategy for the compliance with the Kyoto Protocol”. It also acts as supporting institution to the Technical Secretary of the Spanish Office of Climate Change.

The Council has representatives of all Ministries, Autonomous Communities and stakeholders of the most representative sectors of the general public, including NGOs and work unions. Its President is the Minister of the Environment and the General Secretary of the Spanish Office of Climate Change holds the Secretariat.

8. Institutions for the protection of wetlands.

The Autonomous Communities are the responsible for wetland protection. They have the legal frameworks on which wetland conservation are included, sometimes as part of the policy for land use management, sometimes as acts relating nature conservation. Since the last European initiatives in the matter of biodiversity and wetlands protection, such as the Convention on Biodiversity and the Ramsar Convention, and in particular since the Seventh Conference of the Parties in the Ramsar Convention, which adopted in the Resolution 7.6 the need for the development of national policies for wetlands conservation has been of major interest at national level.

The inventory of wetlands is envisaged by the Act 4/1989, of conservation of natural areas. A first list was developed by the Directorate of Hydraulic Works in 1991. At present the Directorate of Nature Conservation is responsible for fulfilling this inventory, which has incorporated into their Nature Databank the wetlands identified in sensitive areas, though there is a need for much further work on it.

The need of measures in order to protect them are envisaged by the above mentioned Act 4/1989, and by Water Act 29/1985 and the Coasts Act 22/1988 in their respective natural media, either inland or coastal waters. The protecting measures should be mainly undertaken by the Autonomous Communities, the DGOHCA, the Directorate of Coasts and the Directorate of Nature Conservation. In 1994 was created the Wetland Committee that assumes the co-ordination between the Central and Autonomous governments in relation to the actions developed for wetland protection. This Committee is integrated by of governmental and non- governmental representatives and its role is about to be reinforced with the development of the Wetlands Protection Plan.

The Autonomous Communities, in the exercise of their competencies in the matter of wetland protection, have developed their laws. In addition, some Communities (Andalucía, Baleares, Castilla y León, Castilla-La Mancha, Cataluña, Extremadura, Galicia, Madrid, Murcia, Navarra, País Vasco and Valencia) have launched their inventories of wetlands.

The Spanish participation in international initiatives on wetland protection is being quite active. In particular, it is member of the permanent committee of the Ramsar Convention until 2005 and one of the three associated centres of the MedWet initiative
 is based in Valencia (the SEHUMED centre).

PART C: INTEGRATION OF WATER AND WETLAND RESOURCE MANAGEMENT POLICIES AND PRACTICES AND CLIMATE CHANGE

9. Introduction

Part C of this document has been split into three main sections. The first one (Section 11) is devoted to those policies or actions that are being developed in the field of nature conservation which somehow are related to climate change. Some of these actions are not directly focused on the impacts of climate change in water resources, but given that they come from the signature of existing conventions, most of which do envisage that, they have been briefly presented as the country initiatives for present of near-future action. However, the conservation of the aquatic ecosystems has one major basis on the water policy, of which the Basin and National Hydrological Plans indeed envisage the effects on climate change. Thus the second (Section 12) is focused on water policy and gives an overview of how the impacts of climate change have been considered in the actions and plans developed at national or catchment scale. Finally, in Section 13, a description of the draft report on the Spanish strategy of climate change is made. The Section focuses on those actions envisaged in the future for mitigating the impacts of climate change in water resources.

10. Nature Conservation Policy

The protection of aquatic ecosystems and wetlands and combating desertification are of the most remarkable actions in order to enhance nature conservation at national and regional scale. These actions have been frameworked by a series of national strategies that develop their respective sectoral plans. The most significant at national level are as follows: the Wetlands Protection Plan as part of the Biodiversity Strategy; and the Forest Plan and the Program to Combat Desertification as parts of the Forest Strategy.

10.1. The Biodiversity Strategy

The Biodiversity Strategy arises as a result of the compromises derived from the signature of the UN Convention on Biological Diversity (CBD) by Spain in December 1993. The Spanish Strategy report (http://www.mma.es/conserv_nat/planes/basensio/estrategia.htm) was agreed by the Central and Autonomous Administrations and stakeholders and was approved in 1998 by the representatives of the environmental administrations. The three main goals are: to enhance a network on protected natural areas, to involve the private sector in biodiversity conservation, to protect and recover the endangered species. The implementation of the strategy is based in a series of sectoral plans, significantly oriented to the nature conservation, but it does not explicitly address the effects of climate change on biodiversity. The thirteen actions envisaged by the sectoral plans of the Biodiversity Strategy should be taken into action by 2010. 

10.2. The Wetlands Protection Plan

The CBD invited in 1998 the Ramsar Convention to associate with executive functions related to wetlands. On the other hand, the Ramsar Convention established, by the resolution 7.22 adopted during the Seventh Conference of the contracting parts, the Committee for the Mediterranean Wetlands (MedWet) as a regional sector of the Convention. The Spanish Wetlands Protection Plan aims at the implementation of the resolutions of these Conventions and implements other significant regional initiatives.

This Plan (http://www.mma.es/conserv_nat/planes/hume_con/index.htm) is one of the sectoral plans envisaged by the Biodiversity Strategy for the conservation and protection of wetlands. Its main aims are: to guarantee the conservation and rational use of wetlands, to recover and restore those which have been degraded or deteriorated; to integrate the conservation and rational use of wetlands into the sectoral policies; to contribute to the compliance with the international policy, agreements and conventions, the Spanish Biodiversity Strategy and the Mediterranean Wetlands Strategy. The implementation of the plan is mainly based on the financial supporting of projects for wetland management and conservation by the Autonomous in co-operation with the Central administration.

In order to establish a series of priority actions, the report makes an overview of the status of wetlands in Spain, which embraces from a general definition and classification of wetlands to a detailed analysis of the main causes of the identified ecological changes that have occurred to the Spanish wetlands since the past. This Plan, as it is the case of the Spanish Biodiversity Strategy, does not explicitly envisage actions on the impact of climate change on wetlands.

The proposed Strategic Plan of the Eighth Conference of the Contracting Parts of the Ramsar Convention, which was held in Valencia the 16-18 November 2002, has identified climate change as the first main world-wide factor that impacts the use of wetlands. Therefore, the adaptation of wetlands for mitigating the impacts of climate change and sea level rise has been identified amongst the priority actions. Amongst the objectives of this plan, climate change arises in several themes for action. Firstly, it has been recognised the need for the evaluation of the vulnerability of the identified wetlands against the effects of climate change in the development of the wetland inventory. Secondly, documents on strategies or planning processes should include the effects of climate change. Thirdly the reinforcement of the association to or the co-operation with the international Conventions, such as the UNFCCC, should be needed for enhancing the actions on wetland management.

Following that, it seems that national wetland planning should take into consideration the effects of climate change and the actions needed for mitigating them. Although the conservation of the aquatic ecosystems has one major basis on the water policy it should be explicitly taken into account in the near future actions especially developed for wetland protection.

10.3. The Forest Strategy

The Forest Strategy arises as a result of the compromises derived from the signature in 1994 and ratification in 1996 of the UN Convention to Combat Desertification (UNCCD) by Spain. The report (http://www.mma.es/conserv_nat/planes/planifor/efe.htm) was made public in January 2000. This Strategy comes from the major need of co-ordination between the Central and Autonomous Administrations in the matter of forest management, as the responsibilities are quite scattered between the public departments. Thus the aim is to have a common framework for enhancing forest protection. Its main goals are: water resources protection, combating desertification, biodiversity conservation and forest protection from fires, pollution and other damaging agents. These objectives will be reached by a series of measures and the launching of two sectoral plans, which are the Forest Plan and the Program to Combat Desertification.

10.4. The Forest Plan

This Plan was approved by the Government in July 2002 as part for the development the Forest Strategy. It comes to the light as the tool for which 3.8 Mha are going to be reforested in order to comply with the Kyoto resolutions. Part of the planned reforestation is aimed at the regulation of runoff and the control of soil erosion, since there is a clear recognition that the vegetal cover has an important role in the prevention of reduction in reservoir storage due to siltation, in the control of the erosive processes and floods damages and, in a word, in cutting off the torrential processes. 

In order to put in practice all the actions needed for enhancing the hydrologic regime of streams, diminishing their erosive capabilities and combating desertification in the most endangered basins, the Plan has launched a series of Priority Actions for Forest Hydrology Restoration, such as reforestation, afforestation, riverine restoration and stabilisation of torrential streams. These actions will be fulfilled in the subcatchments, for each river basin, classified from high to less priority, according to indices of soil losses, flood damage, priority by potential risk of soil erosion and priority by availability of material, legal, socio-economic and human resources.

In the same line of action, several agreements have been signed between the River Authorities and the environmental departments of the Autonomous administrations in order to restore the hydrological regime of degraded subcatchments due to fires or human activities, under the financial provisions of the existing Plan for Forest Hydrology Restoration, which is at present the framework for action in the matter of soil protection and prevention of erosion.

10.5. National Program to Combat Desertification

The National Program to Combat Desertification (PAND) arises as a result of the compromises derived from the signature in 1994 and ratification in 1996 of the UN Convention to Combat Desertification (UNCCD) by Spain. This Program will be fulfilled according to three main action lines: a) the development of a monitoring network for droughts and desertification, which should include and enhance all the existing initiatives such as the inventory of soil erosion, the development of indicators for drought alerts and the widening of the RESEL
 network; b) co-ordination with the existing policy related to desertification processes; c) Development of specific measures to combat desertification, which are not envisaged by the existing policy.

Most of the actions to combat desertification have been already triggered by other policies, such as those developed by the Forest and the Biodiversity Strategies, the National Hydrological Plan and the National Irrigation Plan, thus the PAND will not be supplied with an own budget. Nevertheless, all the existing actions oriented to water resources protection from desertification will be reinforced by this Program. In addition, when new measures will be undertaken, these will be supplied with their budget allocations in the framework of this Program. Finally, the PAND should identify the ways for making the private sector to be involved in the achievement of some of its objectives.

11. Water Policy

The Water Act is the most relevant regulatory text for water resources policy. The first text dates from August 1985 (law 29/85), but it has been recently reformed by the Act 1/2001 of 20th July
. Title III of this law is devoted to the hydrological planning as the tool for water resources protection and management at basin level. The objectives of the hydrological planning are the consecution of the good ecological status of the public domain over waters and the meeting of water demands by a rational use of water in harmony with the environment protection and the sectoral and regional development. The hydrological planning will be undertaken by the Basin and the National Hydrological Plans, which will be developed in co-ordination with the sectoral policies which affect water or land uses, and in particular, the National Irrigation Plan, since irrigation is the main water resources consumer, and the Plan for Forest Hydrology Restoration. 

This section therefore focuses on those policies which are directly related to water resources management, and in particular on the Basin and the National Hydrological Plan. Other policies closely related to the hydrological plans are also outlined, such as the National Irrigation Plan and Plan for Forest Hydrology Restoration. Before the production process of the National Hydrological Plan, the LBAE (MMA, 2000) was fulfilled with the aim to be the basis on which the water policy should be articulated at national level. Section 11.3 tells about the most significant contents of the LBAE, given the importance of such document because of the diagnosis of water issues in Spain and the analysis of possible future lines of action made in it.

11.1. The Basin and National Hydrological -Plans.

The Basin Hydrological Plans (Basin Plans), which were approved by 1998 for each of the largest basins, was a fist stage of the process for an adequate and rational management of national water resources. The contents of each Plan should comply with the Water Act, which in Art. 42 says that they must specify the current and future uses and demands and allocate and reserve the water resources in order to meet them, taken account the competition for different uses, priority criteria and water quality protection. They should also launch all actions required for soil protection in accordance with the Plan for Forest Hydrology Restoration. The second and final stage of this process is the fulfilment of the National Hydrological Plan (Law 10/2001 at http://www.boe.es/boe/dias/2001-07-06/seccion1.html and background documents at http://www.mma.es/rec_hid/plan_hidro/planhidro.htm). The main goal of this Law is to co-ordinate the Basin Plans and to propose and enforce the alternatives considered in the Basin Plans for enhancing water resources management at national level (list of actions in Annex II of the Law). The provisions of the Law, which does not mention the effect of climate change on water resources, are based on the analysis made by the documents of the Plan, which do that. According to such analysis, the present and future availability and needs for water resources, in case of a negative effect of climate change on them, are made under the assumptions of a percentage reduction of natural water resources for each basin.

11.2. The National  Irrigation Plan and the Plan for Forest Hydrology Restoration

One of the most significant goals of the National Irrigation Plan, which was approved by Decree 329/2002, is to improve the efficiency of water use for irrigation by the enhancement or substitution of the current irrigation systems and the introduction of environmental criteria in crop management. The actions will be undertaken up to 2008, thus there has not been made an analysis of the effects of climate change. Nevertheless, this Plan is worth mentioning as the most significant step in order to reduce the water abstracted for irrigation, particularly in the most stressed areas, and thus to diminish the negative effects of climate change on water availability.

The Plan for Forest Hydrology Restoration was launched as a financial instrument for which actions on soil degradation can be carried out. These actions are fulfilled through the signature of protocols for co-operation between the Autonomous Communities and the Ministry of the Environment, which contain the particular actions needed in order to recover degraded areas of a basin. Again, these have not made any analysis for climate change, but they are important steps in the way to combat its effects.

11.3. The White Paper on Water

This report was a previous step to the fulfilment of the National Hydrological Plan. It is the first compilation ever done of the status of the water resources, uses and management in Spain, and it was written with the main objective of describing the current situation in order to make some reasonable forecast for future water demands and availability, and to establish priorities in the competition for the use of water. The book has a section that makes an analysis of the effects of climate change on water resource availability. The results of this analysis are shown in Section 4 of this document, and have been used as background information for the detailed analysis made by documents of the National Hydrological Plan for each basin.

The White Paper on Water advises on the need for coherence between the goals and actions of the National Hydrological Plan, the PAND, the Plan for Forest Hydrology Restoration, the National Irrigation Plan and the Wetlands Protection Plan.

12. Climate Change Strategy

Section 7.2 of this document describes the commitments of the Climate National Council, which top priority is to prepare and pass to the Government the document of the “Spanish Strategy for the compliance with the Kyoto Protocol”. A first draft of this report is currently under preparation, which main objectives are: to improve the current knowledge on climate change and its effects in Spain, to enhance the involvement of public and private sectors in the analysis and assessment of the impacts of climate change, to make proposals for actions in order to reduce the GHG’s emissions, to establish a monitoring system for the assessment of the degree of compliance with the international protocols and conventions, and to enhance the capabilities of the public for a better understanding of the climate change issues. The report gives a whole vision of the general problem of climate change and the international initiatives that concerns climate change issues. It makes an overview to the evolution of GHG’s emissions in Spain, and after presenting the current tools for climate change detection and evaluation, it moves to the identification, firstly of the causes of climate change for each economic sector, and then of the actions which should be enhanced or triggered in order to minimise its effects. Finally it analyses the institutional capabilities needed for the achievement of the Kyoto compromises.

In relation with water resources and wetland protection, the report identifies a set of measures that can be undertaken in order to minimise the impacts of climate change. Some of them are based on the implementation or enhancement of measures based on the demand management and pricing policies. These types of measures usually need long time and large investments, which makes water resources a vulnerable system. The measures identified by the Strategy are listed below:

· To launch programs to optimise the process of data acquisition and processing, i.e. the use of GIS and teledetection, in order to enhance the knowledge of the interactions between climate and water resources.

· To develop studies at regional level on the IDF relationships for precipitation

· To develop methodologies to estimate areal precipitation in higher areas where the raingauge network is scarce.

· To enhance research on water balance modelling, particularly focused on low flows and droughts, according to the resolution of the available hydrological and climatological data.

· To develop programs for snow masses monitoring and the spatial and temporal evolution of the water resources containing such masses.

· To establish studies and experiments on the interactions between atmosphere, water and soil, particularly for improving the knowledge on the effects of canopy on water availability and on flood control

· To analyse the widest recognised climatic scenarios and their impacts on water resources and on the occurrence of extreme events.

· To assess the response of water resources to the current forest policy.

· To analyse the impact of climate change on water demand of the socio-economic sectors, on minima flows on wetlands and on water quality.

· To assess the reliability and vulnerability of the current water supply systems.

· To make scenarios of water availability, identifying those most vulnerable areas to the process of soil erosion and desertification.

· To develop guidance documents for identifying and evaluating the existing and possible measures on: the rational exploitation of water resources, the improvement of water use efficiency and rational use of water, the enhancement of flood defence systems, the forest hydrology restoration.

· To analyse the impacts of river flow decrease on hydropower and the effects of the regulation of energy production on the emissions to the atmosphere.

ANNEX I – FIGURES

1Figure .- Spatial distribution of precipitation on a DTM
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2Figure .- Seasonal distribution of precipitation (mm)



	[image: image3.png]M 100 - 150
I 150 - 225
I 225 - 300

. 2
v - ﬂ Primavera I > 300
<&



Spring
	[image: image4.png]150 - 225
I 225 - 300
I > 300



Summer

	[image: image5.png]


Autumn
	[image: image6.png]Invierno

150 - 225
B 225 - 300
B > 300



Winter
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3Figure .- Climatic areas according to UNESCO’s classification.
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Source: MMA, 2000

4Figure .- Seasonal distribution of runoff (mm)
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5Figure .- Wetlands in the RAMSAR list 
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Source: MMA web page: www.mma.es/ramsar/docs/Mapa_sitios_Ramsar.htm
6Figure .- Trends in sectoral water abstractions
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Source: EUROSTAT. MMA, 2000 for 1995.

7Figure .- Percentage reduction of runoff under Scenarios I (left) and II (right) for climate change
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ANNEX II.

13. Political organisation.

Spain is a Parliamentary Monarchy with separate legislative, executive and judicial powers. The Executive is formed by the Government and the Civil Service, the latter being the body who puts into practise the measures adopted by the Government.

The political-administrative and territorial organisation of the nation is defined in the Spanish Constitution (1978), within the State of Autonomous Governments. The nation is structured in three political and territorial levels: the Central Government, the 17 Autonomous Regions (CCAA) plus the 2 Autonomous Cities of Ceuta and Melilla, and the Local Councils or Local Governments.

The country’s administrative organisation is as follows:

· Central Government of the State: the main bodies of the Central Government of the State are the President of the Government, the Ministers and the Monarch, constituting the Nation's leader as Head of State. 

· Administration of the Autonomous Regions (CCAA): every autonomous region has its own autonomous government headed by the President and the Regional Ministries who are responsible for autonomous legislation in each of their respective areas of responsibility; each ministry is headed by a Regional Minister

· Local Governments: The municipalities are run by Local Councils, with the Mayor at the head and the councillors who have authority over their respective departments

An element of vital importance in the arrangement of the current Spanish institutional framework is the new territorial structure arising from the state of the Autonomous Regions. The present organisation has posed new legal problems with respect to jurisdiction in matters concerning water. Legislative development and the adaptation, interpretation and the progressive refinement of the legal body has brought to light a complex reality in which both the Central Government and the 17 Autonomous Regions are invested with considerable powers and have shared responsibilities for environmental matters and the management of resources, with certain powers of jurisdiction invested also in local governments (MIMAM, 1998).

Article 149.1.22 of the Constitution establishes that the State has exclusive jurisdiction over legislation, arranging and granting resources and hydraulic development, when the rivers flow through more than one Autonomous Region. However, Article 148.1.10 establishes that the Autonomous Communities may have jurisdiction in the planning, construction and operation of the hydraulic developments, channels and irrigation projects that are of interest to the Autonomous Regions; mineral waters and thermal springs.

The existing jurisdictional complexity has been clarified by the Water Act, especially after its constitutional judgement through the Constitutional Tribunal Sentence (STC 227/88), which contains basic determinations to delimit the state and autonomic jurisdiction in topics related to water. A difference between inter-regional and regional basins is established, the latter being subject to the autonomic jurisdiction –whenever this is reflected in their Statutes-, that comprises the faculty for legislation over public water resources in inter-regional basins (MIMAM, 1998).

Figure II-1 shows the territorial areas into which River Basin Authorities are divided together with the Autonomous Regions, which clearly shows the considerable jurisdictional overlapping and deviations.

Figure II-1. Autonomous Communities and territorial areas of the River Basin Authorities.
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Source: MMA, 2002.

14. Institutions for water resources management

At present, water and environment policy in Spain is implemented by the central government through the Ministry of the Environment (MIMAM). The three highest ranks in the Ministry (apart from the Minister) are: the Secretary of State for Waters and Coasts, the Sub-Secretary for the Environment and the General Secretary for the Environment, on whom the different General Directorates and Autonomous Bodies depend. Figure II-2 shows the main MMA’s components related to water resources and climate change.

Figure II-2. Flowchart of the Ministry of the Environment in Spain.
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The powers that the Water Act bestows upon the State are basically exercised through the Secretary of State for Water and Coasts, whose functions are planning the water resources by drawing up and developing the National Hydrological Plan (PHN), carrying out the hydraulic works infrastructures that come under state jurisdiction, preparing the standards in matters concerning water and coasts, co-ordinating and an arranging for actions with the Autonomous Regions (CCAA) in areas affecting sanitation and water treatment policy, and the protection, management and administration of the goods belonging to the public water and marine-land domain. A body dependent on the aforementioned Secretariat which is essential for performing the functions commissioned to the latter in matters concerning water is the General Directorate of Hydraulic Works and Water Quality (DGOHCA).

The basin or river authorities envisaged by the Water Act to carry out their respective functions in those basins with rivers flowing through more than one Autonomous Community (CCAA) (inter-regional basins) are referred to as Confederaciones Hidrográficas (River Authorities). The functions of the basin authorities with catchment areas lying entirely within one single Autonomous Community are performed by the Water Administration of the respective CCAA. The River Basin Authorities are boards that are decentralised from the State but for administrative purposes attached to the MIMAM. 

Water Administration is currently undertaken by the Autonomous Governments in the following five regional basins: Inland basins of Catalonia (1985), Balearic Islands (1985), Canary Islands (1985), Galician Coast (1986), and Inland Basins of the Basque Country (1994).

15. The Water Act

Environment is protected by the Spanish Constitution in article 45, which states that: 1) “Everyone has the right to enjoy an adequate environment for the development of the person, as well as the duty to preserve it”; 2) “The public authorities shall pursue a rational use of all natural resources for the purpose of protecting and improving the quality of life and protecting and restoring the environment, supporting …collective solidarity”; 3) “For those who violate the provisions of the foregoing paragraph, penal or administrative sanctions, as applicable, shall be established and they shall be obliged to repair the damage caused”. 

This article does not appear in the chapter of rights and freedoms, but in the chapter of the basic principles of social and economic policy. The Constitution also deals with the distribution of powers in several environmental tasks. The allocation of competencies between the State and the Autonomous Communities is laid down in articles 148 and 149. 

The basic text that regulates water is the Water Act 29/1985, of 2nd August. Its introductory title mainly refers to the purpose of this Act as an instrument for regulating the public domain over waters, the use of water and the Government's exercising of its powers in matters relating to such property (...). The introductory Title of the Act determines the public domain of surface water and groundwater by stating that the inland surface waters as well as the renewable underground waters which are part of the hydrological cycle are to be deemed as a single resource, subordinated to the public interest and part of the State's public domain, which shall be known as the public domain over the waters (Art. 1.2).

Title I of the Act defines the elements that form part of the State's public domain, and groundwater is included therein. Title II, in its reference to the general principles that shall govern the public Administration of water, establishes the Government's functions: hydrological planning, taking the measures required to implement the international agreements and treaties on water, granting rights and licenses in river basins that flow through more than one Autonomous Region, the powers concerning the public domain over waters, etc. 

The Act regulates the powers of the State and states that a special public authority with the functions hereby defined in this Act shall be created in all drainage basins extending beyond the boundaries of more than one Autonomous Region (Art. 19). These Authorities known as River Basin Authorities are public agencies subject to administrative law with a legal capacity independent from the State. 

At present, the jurisdiction over water of the Inland Basins of Catalonia and the Basque Country, as well as the Galician Coast and on the Balearic and Canary Islands depend on the Water Administrations of the Regional Governments. The Southern basins, with a territory belonging to the Autonomous Region of Andalusia, has not yet been transferred.

Title III
 refers to hydrological planning and Title IV deals with the use of water. 

Title V of the Spanish Water Act (1985) concerns the protection of the Public Domain over Water and water quality and, in Article 84, it defines the basic aims: to achieve and maintain a suitable level of water quality, to prevent the accumulation of dangerous or toxic compounds in the subsoil, capable of contaminating underground waters an to prevent any other activity that may degrade the water. Finally, it gives the Water Administration concerned the powers to develop surface water and groundwater policies and their beds and natural deposits, easement areas and protection perimeters.
Title VI regulates the economic and financial aspects of the public domain over waters. According to this regulation, which is taken virtually in its entirety from previous provisions, water remains basically a free resource. Title VII refers to the system of offences and penalties together with the powers of the Tribunals with respect to such matters. The purpose of the transitory and additional provisions is to provide solutions to the problems that are inherent to the change in standards, especially with regard to the complex and much-discussed question of the waters that were under private ownership (groundwater) at the entry into force of the Act.

The Act 46/1999 of 13th December modifies the Water Act of 29/1985. The law enforces the legislation regarding water desalination and re-use, emphasises the environmental nature of water resources, introduces new concepts, such as the acceptable ecological status and water-saving policies and tries to achieve transparency through the measurement of consumption by authorities, determining benchmark consumption rates. In addition, it gives more flexibility to the abstraction permits system by the new contract for water right cession and establishes stricter requirements for the discharge permits.
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DGOH (Dirección General de Obras Hidráulicas): General Directorate for Public Works

IDF: Intensity-Duration-Frequency

INE: National Statistics Office

MMA: Ministry for the Environment

PWS: Public Water Supply

UWW: Urban wastewater

WFD: Water Framework Directive
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� This is the most recent compilation of wetlands in Spain, made by the DGOH between 1989 and 1991.


� These wetlands are: marshlands (marismas) at the mouth of river Guadalquivir, Bay of Cádiz, delta of river Ebro, Menor sea, albufera of Valencia, Aiguamolls de l’Empordá.


� All data sources are MMA, 2000. Other sources are in brackets.


� The figures in this section have been rounded in order to illustrate water uses in Spain. Detailed information can be found in MMA, 2000.


� Including households and industry connected to the PWS system, according to the ISIC/NACE14 used by EUROSTAT.


� This includes seasonal internal migrations to second houses.


� Manufacturing industry, including food processing.


� 1997 datum, which is considered a realistic approach.


� Warming greater than the global average (1.5ºC to 4.5ºC)


� Warming in excess of 40% above the global average


� Average change between –5% and +5%


� Average change of less than –20%.


� In Spanish, they are called Confederaciones Hidrográficas (i.e. Hydrographic Confederations).


� MedWet is a regional section of the Ramsar Convention for the Mediterranean area, which aim is to stop the degradation of the Mediterranean wetlands.


� Experimental Monitoring Network for Erosion and Desertification Assessment.


� A resume of the provisoions of the Water Act can be read in Annex II.


� Described in Section 12.
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