International Conference

On

DROUGHT MITIGATION AND PREVENTION OF LAND DESERTIFICATION

Bled, Slovenia 21 – 24 April 2002 

Climate Change Impact on Land Degradation and Desertification in the European Mediterranean Region: The Role of the International Cooperation 

By 

De Wrachien D., State University of Milano, Italy

Ragab R., Centre for Ecology & Hydrology, Walling ford UK 

Giordano A., State University of Torino, Italy
· Impacts of Climate Change in the Mediterranean Environment

· EC Projects and Programs for Drought Mitigation and Desertification Prevention

· Strategic Action Program

· Human Resources and Networking

· Concluding Remarks

1. Impacts of Climate Change in the Mediterranean Environment 

1.1. Land Degradation and Desertification

The issue of land degradation and desertification in the Mediterranean environment has been the subject of debate and research for many decades. It is only in recent years, however, that a serious effort has been made to identify and understand these phenomena and their implications. The term “land” stands for a section of the Earth’s surface, with all the physical, chemical and biological features that influence the use of the resource. The term “desertification” describes the process of degradation of land in arid, semi-arid and dry sub-humid areas resulting from climatic variations and human activity. The most important aspect of land degradation is the decline of soil fertility and soil structure and the consequent impairment of the land carrying capacity of plants, animal and human beings.

In the countries of the European Mediterranean Basin, the risk of land degradation and desertification is already felt under the present climatic pattern and human activity and there is no doubt that the actual enhanced greenhouse effect will increase the risk in the short time.

The main causes can be summarized as follows:

· change of agricultural systems towards specialized-mechanized farming;

· modification of the morphographical-structural and infrastructural features of the landscape;

· abandoned, previously cultivated, fields and/or formers and their man-made structural and infrastructural elements;

· increase in forest and pasture fires.

All these factors have led to an emphasis on land-use conflicts and environment degradation.

Nonetheless, until the early seventies this risk was considered of minor importance for most of the countries of the region. It was pointed out that the traditional agricultural systems were well capable of keeping the above processes in check.

In the eighties the impact of agricultural systems introduced in the cultivated sloping areas of the region in the previous decades was presented as a serious factor causing land degradation and desertification. The Program Committee for Land and Water Use and Management for Agriculture of the European Community, recognized that the research activities were too fragmentary to be able to cope with the demand of sound soil conservation measures. Another recommendation was the use of pilot areas for a quantitative evaluation of accelerated erosion and the effects of new conservation measures in the water prone areas of Mediterranean Europe. It was also suggested that the old projects should give way to more flexibility, so that programs can be modified during implementation to take advantage of experience gained and lessons learned. 

For an effective soil conservation policy the following requirements have been suggested:

· a high level of political pressure;

· available technology which has been shown to work;

· a clear financial incentive;

· a clear “stand alone” policy which could also be part of an environmental protection program or part of an agricultural development plan;

· an adequate local organization to take responsibility for implementation
To these broad requirements, two considerations should be taken into account:

· it is generally accepted that it is desirable that there should be as little external intervention as possible, making the maximum use of existing social structures and institutions and existing farming practices, and minimizing the introduction of unfamiliar concepts or technologies.

· The use of subsides or incentives should be avoided, if possible, because the intention is that the program should be intrinsically attractive to the farmers.
Moreover, the conclusions and recommendations of the Directorate General for Agriculture of European Community stressed the need for further research on the following topics:

· Processes and mechanics of erosion;

· New methods for soil loss estimation;

· Modeling soil erosion;

· New strategies for erosion control

1.2.Climate Change and the Drought Phenomenon

By the late eighties and early nineties a new threat had appear, in the shape of global warning generated by enhanced greenhouse effect.

By examining present pattern and possible future trends of climate aver the Mediterranean environment, scientists have been able to investigate the relationship between the global warning and the drought phenomenon and assess the changing risk of the land degradation and desertification processes.

Different General Circulation Models (GCMS) have been used to examine climate changes over the region, due to the enhanced greenhouse effect:

· the Geophysical Fluid Dynamics Laboratory Model;

· the UK Meteorological Office Model;

· the Oregon State University Model;

· the Goddard Institute of Space Studies Model.

The standard approach of these tools is to run the model with a nominal “pre-industrial” atmospheric carbon dioxide (CO2) concentration (the control run) and then to rerun the model with doubled (or sometimes quadrupled) carbon dioxide concentration (the perturb run). This approach is known as “the equilibrium response prediction”.

The UK Hadley Centre’s Global Climate Model

One more recent and advanced General Circulation Model has been used in the present study and run on monthly basis to forecast the change in the climate patterns over the region for the time horizon 2050: the UK Hadley Centre’s Global Circulation Model. The model simulates the climate back to 1860 to assure the best restitution of the current climatic conditions and has a spatial resolution of 2,5° by 3,75° (latitude by longitude) for rainfall and 0,5° by 0,5° for temperature predictions. The results are expressed as percentage change in rainfall and temperature with respect to the baseline period 1961-1990.

The model outcomes, can be summarized as follows:

· with regard to precipitations:

· for the period October-March, the rainfall could increase in central and eastern Spain, southern France, northern Italy and the Alps by up to 15%, while in the southern Mediterranean the rainfall could decrease by about 10% to 15% ;

· for the period April-September, the rainfall is likely to decrease over much of the Mediterranean countries, particularly in the southern parts where it could decrease by up to 25%.

· with regard to temperature:

· for the period October-March, the temperature in the northern Mediterranean could increase by 1.25° to 2.25°C, while in the southern Mediterranean, the temperature is likely to increase by 1.5° to 2.5°C ;

· for the period April-September, the temperature could rise between 1.5° to 2.75°C in the northern Mediterranean and between 1.75° and 3.0°C in the southern part of the basin.

The outlined changing climate trend are expected to lead to environmental patterns even more conducive to land degradation and desertification and drought conditions over the region.

Drought is a complex phenomenon, viewed as a regionally extensive occurrence of below average natural water availability, either in the form of precipitation, river flow, run off or groundwater, that adversely affects the economy by reducing, or even eliminating, agricultural production, herds of cattle, energy generation and domestic and industrial water supply. Drought, also, leads to degradation of the environment. In areas plagued by prolonged drought periods, the process ignites a chain of reactions that results in soil exposure, erosion, land degradation and, finally, desertification.

2. EC Projects and Programs for Drought Mitigation, Land Degradation and Desertification Prevention

In combating these problems, the EC in collaboration with other international organizations, have funded different projects and programs for mitigating drought, assessing soil erosion, preventing land degradation and desertification, and for providing useful information to design environmental policies.

The most important of these projects and programs, are the following:

· ESD (European Soil Database)

· CORINE (COoRdination  INformation Environment)

· MEDALUS (MEditerranean Desertification And Land USe)

· UNEP (United Nations Environmental Program)

· EFEDA (European Field Experiment in Desertification – threatened Areas)

The European Soil Database (ESD)

The main outcome of the European Soil Bureau (ESB) has been the compilation of an European Soil Database containing spatial data at 1:1,000,000 scale, harmonized for the whole continent, according to the standard FAO & UNESCO classification together with analytical data for standard profiles. The ESD, provides a starting point for delineating various aspects of soil erosion and land degradation at both the Mediterranean and the European levels.

COoRdination INformation Environment (CORINE)

The first project that has dealt with soil erosion and land degradation at the level of European Union (EU) was the “Soil Erosion Risk and Important Land Resources in the EU Mediterranean Countries” within the CORINE framework. The project selected the topic of soil erosion because of its wide-reaching and serious effects on both land resources and the environment. The methodology adopted was designed to satisfy two points:

· to link soil erosion risk to land quality;

· to separate between relatively stable factors (such as topography and soils) and those subjected to changes (such as vegetation and land use).

The outcomes of the project provided the users with a double set of information: the first was the potential soil erosion risk, which refers to a bare soil; the second set was linked to the actual soil erosion risk and takes into consideration the existing land cover and use.

Even if the project has to be considered as a first approximation, rather than a defined assessment of soil erosion risk and land quality, it does present the first genuine attempt to provide the information that the policy-makers need, to tackle the growing problems of soil erosion and land resources in the region.

MEditerranean Desertification And Land USe (MEDALUS)

In the 1990s the EU has promoted the project MEDALUS, with the aim of carrying out basic investigations in the Mediterranean environment, and quantifying the land degradation and desertification processes.

The project was organized in four modules:

· Core field studies in three main research areas of the semi-arid Mediterranean: Almeria (Spain), Sparta (Greece) and Sardinia (Italy).

The core program covered field measurements of different biotic and abiotic parameters under contrasting site conditions. Within this module a geo-referenced Data Base has been developed, containing not only the field data but also remotely sensed images.

· Developing land degradation models, such as the MEDRUSH land degradation model to assess and predict the desertification process.

· Application of the MEDRUSH model. This module has been implemented, especially, in the Guadalentin basin (Murcia, Spain) and in the Agri watershed (Basilicata, Italy).

· Implementation of models to describe the present pattern and possible future trends of climate over the region, in order to assess the changing risk of desertification. 
The MEDALUS project represents, perhaps, the most valuable compendium nowadays available of information concerning present pattern and future trends of climate, land degradation and desertification the Mediterranean region.

United Nations Environmental Program (UNEP)

The UNEP is not only concerned with the environmental issues of the Mediterranean region but also with the European issues as a whole. Among the many UNEP contributions to the climate change and desertification is PAP/RAC (Priority Actions Program/Regional Activity Centre). The program consisted of two main projects: erosion mapping and erosion measurements.

The aim was to create a common methodology of erosion mapping in an area covering eighteen countries in the Mediterranean coastal zones. The projects produced useful guidelines to help in:

· contributing to a better management of soils and other natural resources;

· designing measures for mitigating erosion processes;

· presenting a methodology and prerequisites for mapping and measurement of erosion processes;

· identifying preventive, protective and curative measures to mitigate drought and combat desertification.

European Field Experiment in Desertification-threatened Areas (EFEDA)

The aims of the previously described projects were to improve understanding of erosion and degradation processes to model desertification and its impacts, to predict future patterns of climate change and to identify and design possible mechanisms and measures for mitigating these effects.

The EFEDA project is mainly concerned with deforestation and focused on the interaction between land surface and atmospheric processes the field experiment was located in southwest Spain and included intensive campaigns of detailed measurements, from land, air and space, of surface characteristics and fluxes over three different type of land cover.

Although it is difficult to compare the above-outlined studies and results, as they have used different methodologies, they have the merit of providing new approaches and environmental policies to:

· assess, forecast and mitigate harmful impacts of droughts;

· better understand soil erosion, land degradation and desertification processes;

· identify preventive, protective and curative measures;

· address quantify and quality of natural resources in an integrated context;

· support innovation and participatory strategies;

· foster technology transfer and international co-operation

· provide an international forum for debating environmental issues and finding sound and sustainable solutions.

3.
Strategic Action Plan (SAP)

The above-described themes, principles and project outcomes tackle the root of the major problems encountered in the process of desertification prevention and drought mitigation in the Mediterranean Basin. To implement their results, they have to be translated into actions through the formulation of programs which have to be based on consistent and standardized methodologies and take into account the actual conditions of the environment where they are expected to be implemented. These programs should be based on:

· adoption of a comprehensive approach that views land and water use and management and the environment in an integrated manner;

· promotion of regional co-operation to ensure that the concerns of all parties are considered in taking decisions;

· recognition of the linkages among soil erosion, land use and climate change;

· encouragement of a broad-base participation, including governments, professional and research institutions and non-governmental organizations;

· endorsement of a phased program of actions at both international and national levels.

The objectives of SAP are to:

· evaluate trends;

· assess causes and implications;

· provide a cost estimate for investments;

· establish a framework for monitoring and evaluation;

· identify priority actions to address key issues.

Priority selection should:

· ensure selectivity, in order to concentrate resources on significant problems;

· avoid duplication and overlap;

· adopt flexible and cost effective solutions through adaptation and/or improvement of existing technology to specific tasks;

· select topic for investigation and research that are likely to realize the greatest benefit considering return on investment, response time, probability of success and impact on agricultural production and other activities.

This integrated approach is expected to produce significant benefits in environmental and socio-economic terms, a more sustainable use of land and water resources and higher yields and incomes from agriculture, forestry and animal production.

4.
HUMAN RESOURCES AND NETWORKING
Successful technology and research activity in desertification prevention and drought mitigation development depends on the number and quality of human resources (professional–and-research-related people) involved. They use their know-how and skill to solve priority problems and adapt available techniques to local situations.

This expertise will include the ability to:

· identify local hurdles and constraints;

· formulate research strategies;

· design suitable technologies for testing, monitoring and evaluating;

· assess the technical, economic and institutional aspects concerning the application and adaptation of modern and advanced technology.

Moreover, these experts will help national and international institutions to improve  training in relevant issues, as well as scientific organizations to identify subjects that warrant further analysis and investigation.

Such a collaboration framework is imperative if the proposed initiatives are to be integrated into ongoing activities. To this end, the establishment of an effective networking system can greatly facilitate collaboration and integration. This enterprise will require an interdisciplinary, multisectoral approach, using system engineering methodology, to recognize the necessary interrelationships. The nodes of the network will be organizations, institutions and agencies, as well as professional, academic, commercial and industrial bodies. 

The aim is to create a permanent structure able to:

· speed up the process of collection, selection and exchange of information; 

· build up synergies among its partners;

· interact with other frameworks;

· seek financial support to reinforce local activities of particular interest;

· provide an international forum for debating desertification and drought problems and finding sound and environmentally sustainable solutions.

5.
Concluding Remarks

· The actual trend of soil erosion and land degradation in the European Mediterranean environment has recently become a serious problem. The consequences are not only related to the lost of soil fertility and land productivity, but also to salinization, acidification, contamination, compression, surface sealing, desertification, damage to life in soils and other negative impacts on human activities.

· Possible future climate change over the region, due to the global warming, are likely to lead to climate conditions characterized by a decrease in rainfall (drought) especially during the summer and subsequently leading to land degradation and desertification.

· In combating these problems, the EC in collaboration with other international organizations, have funded different projects for mitigating drought and assessing and preventing land degradation and desertification

· In implementing the project results, they need to be translated into a Strategic Action Plan. In doing so, governmental and private institutions should concentrate, resources on significant problems, avoid duplication and overlap and select topics for investigation that are likely to achieve the greatest benefit.

· Lessons learned and experience gained demonstrate that it is necessary to make a decisive break from past policies, to embrace a new holistic approach in land and water use and management, that is comprehensive, participatory and environmentally sustainable.

· Finally, to mitigate drought, combat land degradation and desertification and achieve a sustainable development, objectives and goals, policies and regulations, should be grounded in local realities, traditions and natural resource management strategies. The environmental and socio-economic impacts of such policies and regulations should be assessed before implementation.

Thank You Ladies and Gentlemen for your kind attention.
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