THE RICAMARE WORKSHOP “ON LAND USE CHANGES &
COVER AND WATER RESOURCES IN THE
MEDITERRANEAN REGION"

PRESENTATION AND CONCLUSIONS

PRESENTATION

t is recognized that water is one of the most limiting resources in the Mediterranean region, and that its
availability is seriously threatened by global change in its broader sense, that includes the atmospheric,
economical, cultural and technological systems. Changes of land use systems and their associated land
cover are have been considered as a central process, which is driven by climatic and socio-economic forces,
with implications on the water balances and water quality at various scales..
Reviewing the state of the art on these topics was adopted as a major task in the RICAMARE agenda. The aims
were twofold:

identifying knowledge gaps and stimulating innovative thinking by linking land-use changes, landscape

dynamics and water issues in the Mediterranean region;

starting the implementation of a Mediterranean Regional Network in the frame of LUCC (IGBP);

encouraging joint research initiatives in this direction as a way to cope with needs that emerge from global

change scenarios.

In a first stage, attention has been focused on drivers and hydrological implications of rangeland changes
that are widespread in Mediterranean rangelands, such as: (i) Encroachment and desertion of agriculture, (ii)
Changes of livestock management and grazing pressures, (iii) Large scale afforestation programmes.

Rangelands in the broadest sense (forests, shrublands and grasslands) have been selected as target systems
because (i) they often buffer the impacts of changes originated in the surrounding agricultural areas, and (ii) they
are also often sources of water for the latter.

The backbone of the activity was setting up a network of contributors whose responsibility is to compile a
set of reports on the main task topic. Once circulated through the network, the contents of the reports and future
initiatives would be discussed at a specific workshop

After the Second RICAMARE Steering Committee meeting in Milano (March 2000), the main focus was
defined for the activity, and a call for contributors was launched. The purpose of this call was to identify experts
across the Mediterranean who could be interested to co-operate as a network in fulfilling the task objectives.

The network was set up in November 2000. It is open to grow both in further activities and partnership. Up
to now it includes 12 countries (Algeria, Egypt, France, Greece, Italy, Lebanon, Morocco, Portugal, Spain,
Syria, Tunisia and Turkey) and 4 Mediterranean Organisations/Projects (PAP/MAP/UNEP, ICARDA,
MEDALUS, FAO-WAICENT). Further details on the network partnership may be found in Table 1.

The network started to work by compiling three kinds of reports on the main topic: national reviews, case
studies and regional project review. In each of them, driving forces and effects of land use (rangelands) change
on water resources were specifically considered. A total of 21 reports have been submitted, 15 of them, are
national reports or case studies, and are included in this volume, while a further set 4 contributions are
concerned with regional or thematic topics and will be published in the next issue of these Letters.

The workshop was held on the 20-21, April, 2001, at the Institut des Regions Arides (IRA) in Medenine,
Tunisia. The IRA provided an extremely efficient support, both to the organization and the local facilities, in
order to ensure the smooth running of the meeting. The workshop program was organised in two main sessions.
The first included oral presentations of the submitted reports by countries, while the second was allocated for
discussing the reports, and its main trends, as well as the future prospects to connect the network activity with
international bodies concerned with RD activities in global change.



CONCLUSIONS

The workshop session aimed to discuss the submitted reports and to find out regional trends focused on
three questions:
1. Which are the main trends of land use change, particularly of rangeland?
2. Which are their driving forces?
3. Which are their expected effects on water resources?

A joint effort to answer to each of these questions was made for the Mediterranean regions: Maghreb, East
Mediterranean and Europe.

Main trends

From 1950 onwards, the rangeland area in Mediterranean Europe and in the Maghreb experiences
contrasting trends. In the former it has been increasing as a result of desertion of agriculture, with subsequent
shrubland expansion, afforestation and increase of wildfire occurrence. In the latter it has been decreasing by
encroachment of cropping land over marginal areas, with subsequent land degradation and desertification.
Eastern Mediterranean countries share both trends, depending of their particular socio-economic condition.

Super-imposed to these broad regional patterns, small scale changes do occur in the three regions that are
nevertheless significant, because they tend to blur locally the regional contrasts. In Mediterranean Europe, very
aggressive and market-driven agriculture expands over the rangeland boundaries, while in the Maghreb and
Eastern Mediterranean, marginal agriculture starts to be abandoned by migration into both cropping
intensification in fertile areas and abroad. While free range grazing is decreasing in Mediterranean Europe,
sheep over-stocking cases have been reported from Portugal to Greece. All over the Mediterranean countries,
coastal urbanisation tends to reduce the rangeland area.

Driving forces

In the Mediterranean countries, land use changes are mainly driven by socio-economic forces, such as high
population growth rates in the Maghreb and Eastern Mediterranean, or market fluctuations and population
drainage from rural areas in Southern Europe. In most cases, these forces are channelled through national or
regional policies. For example, deleterious environmental externalities of the Common Agricultural Policy
(CAP) in Mediterranean Europe, and of the sedentarisation policies in the Maghrebian countries, have been
reported.

Climate, by its own, israrely perceived as a driver of land use change in the Mediterranean. In most cases it
works synergetically with the above-mentioned socio-economic forces. One of the most striking examples of
this synergy is the loss of adaptive capacity of rural populations to drought by disruption of their traditional
cultures. This happened all around the Mediterranean, but today it is a significant factor of change and
degradation in the Maghrebian oases.

Rangeland boundaries are often affected by demographic or economic driving forces, that originate from
their neighbouring agricultural areas. By this way, strong disturbances may lead to non-linear changes and new
stable ecosystem states, which create wide degraded boundaries around rangeland patches. Steppes are one of
the rangeland types most threatened by these processes.

Effects on water resources

The implications of non-agricultural areas on soil and water conservation have been the concern of action
plans in the Mediterranean, both at the national and regional level. In particular, the impact of rangeland changes
on water resources has shown to be manifold. There seems to be agreement in that the increase of vegetation
density leads, one side, to a diminution of the total water resource, and the other side, to a reduction of fast
runoff (less within-year variability of base flow and better flood control). While the first effect is well
documented, available results are less coincident in the second, particularly when whole catchments are
considered. Probably, the trade off between these two effects is one of the main challenges of Mediterranean
rangeland management. This is particularly true nowadays, when the hydrological role of rangelands becomes



more significant due the increasing water demand for irrigation and urban purposes. It is recognized however
that where huge water deficits develop, no options are available.

On afiner scale, it is well known that hydrological connectivity along hillslopes and even through drainage
networks, is very low in drylands. This means that deep percolation and aquifer recharge occur only in localized
areas, and both may be dramatically affected by land uses in those areas or their surroundings.

The increasing water demand in drylands leads to deterioration of their resources, both quantitatively and
qualitatively. Examples of salinisation of aquifers and soils that finally revert to rangeland use, are widespread
in the Mediterranean area. Off site effects of over-exploitation of water resources on downstream rangelands
(wetland ecosystems) have been often reported as paradigmatic case histories, such asin La Mancha, in Central
Spain.

These facts stress the need of distinguishing the water that drives the ecosystem functioning from that which
id free for human use. This distinction is particularly relevant for managing water resources in the
Mediterranean region.

Research and information gaps

In the Mediterranean area, research on the effects of rangeland changes on water resources is often very
fragmented and focused on small to medium sized areas. The combination of these approaches with a broader
scale concern, including the whole Mediterranean region, would probably allow meeting better the country,
regional and global change challenges. To this purpose, the research network started in the frame of this
RICAMARE task, can provide a very useful platform.

More specifically, the role of drivers on land use changes, needs to be understood in such a way that
medium term predictions can be made. The effects of land use changes on water resources require also a
coordinated regional effort. From the workshop discussion, it becomes clear that that water issues are strongly
tied to land condition and sustainability of resource use. Therefore, they cannot be approached in isolation from
land degradation and desertification. Any way, a specific concern on ephemeral channels, riparian zones, ground
water and flash floods was recommended.

The need of co-ordinating the existing field stations working on the effects of land use changes on water
balances was also stressed. The three main goals of such stations: consolidating long term data bases, providing
support to modelling work and to process research was outlined. Most of the processes involved in this topic are
scale dependent. This means that using results from field stations, often requires upscaling. This, in turn, needs
innovative thinking to combine, ground work, modelling efforts, and earth observation approaches, ensuring
always the spatial and temporal resolution coherence.

Public data on Land use changes and water resources are often disperse among different administrative
authorities and not easily available. Setting up a homogeneous information system to fulfill this gap would be
appreciated. Given that WAICENT (World Agricultural Information Centre) from FAO and LUCC are both
interested in this Ricamare network, it is suggested that they could be invited to collaborate on this topic in the
frame of future joint initiatives. 4



Name Country E-mail Fax Postal Address
Aidoud, Algeria aidoud@univ-rennesl.fr 33299281626 |Serv. Ecologie Vegetale, bat 14,
Ahmed Université Rennes 1; Beaulieu

35042 Rennes (France)
Hassani, Algeria hassani @arce2000.org 213 41352131 Université Oran-Senia; Institut
Moulay-ldriss hassani @hotmail.com des Sciences de la Terre;
Laboratoire d'Hydrogéologie et
Environnement; BP 1524
Oran (Algerie)
Brinis, Algeria 213 38875400 Dept. Biologie Vegetale,
Louchichi Universite Annaba.
Annaba (Algerie)
Tabet-Aoul, Algeria tabet2@wissal.dz 213 642 5867 Association pour la Recherche
M ahi pour le climat et I'environnement
(ARCE); BP 4250 (1bn Rochd)
31037 Oran (Algérie)
Benaini, Algeria bbenaini @yahoo.fr Dept. Geographie et
Boucheta Aménagement des milieux
physiques et ruraux
Universite d’ Es Senia
31000 Oran (Algerie)
Senouci, Algeria msenouci @excite.com Association of Research on
Mohamed Climate and Environment
(ARCE)
BP 4250 (Ibn Rochd)
31037 Oran (Argelie)
Barka, Algeria barka@wissal.dz 213 0 275303 Dept. Economics
Mohammed University Tlemcen
Zine 29, Rue bataille Filaoessene
13000 Tlemcen (Algerie)
Abdelaziz, Algeria 213 6 419184 Dept. Economie
Salem Université d’ Oran
BP 1524
31000 Oran El M’ naouer
(Algérie)
Pavasovic, Croatia arsen.pavasovic@ppa.tel.hr 358 21 361677 International Consultant.
Arsen Rendiceva 24
21000 Split (Croatia)
Tahoun, Salah |Egypt stahoun@ftcu.eub.eg; Egyptian Environmental Agency
stahoun@mailer.scu.eun.eg Eheliopolis El-Horria (Egypt)
Perez Trejo, FAO Francisco.PerezTrejo@ 39 065 7054049 WAICENT Manager

Francisco

fao.org

World Agricultural Information
Centre

FAO

Viale delle Terme di Caracalla
00100 Roma (Italy)
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Cosandey,
Claude

France

cosandey @cnrs-bellevue.fr

33 01 45075830

CNRS, Dpt. Géographie, 1 PI. A.
Briand
92 190 Meudon (France)

Lavabre,
Jacques

France

jacques.lavabre@cemagref.fr

33 4 42 66 88 65

CEMAGREF. BP 31
Aix en Provence CEDEX1
(France)

Kosmas,
Costas

Greece

Isos2kok @aua.gr

Agricultural University of Athens
(AUA)
Athens (Greece

Briassoulis,
Helen

Greece

e.briassouli @aegean.gr

Department of Geography
University of the Aegean
Faonos and Trikoupi, Mytilini
81100 Lesvos (Greece)

Bounejmate,
M ustapha

ICARDA

m.bounejmate@cgiar.org

ICARDA, P.O. Box 5466,
Aleppo, Syria

Cesaro, Luca

Italy

luca.cesaro@unipd.it

Istituto Nazionale di Economia
Agraria (INEA)

Via Romea 16

Agripolis

Legnaro (PD) 35020 (Italy)

Povellato,
Andrea

Italy

povellat@unipd.it

Istituto Nazionale di Economia
Agraria (INEA)

Via Romea 16

Agripolis

Legnaro (PD) 35020 (Italy)

Masri, Talih

L ebanon

tmasri @cnrs.edu.lb

National Center for Remote
Sensing

National Council for Scientific
Research

PO Box 11-8281

Mansourich (L ebanon)

Khawlie,
Mohamed

L ebanon

mkhawlie@cnrs.edu.lb

National Center for Remote
Sensing

National Council for Scientific
Research

PO Box 11-8281

Mansourich (Lebanon)

Serneels,
Suzanne

LUCC

serneel s@geog.ucl.ac.be

32(0)10 472877

Science Officer, LUCC
International Project Office,
University of Louvain-Dept
Geography, 3, Place Louis
Pasteur

B 1348 Louvain-la-Neuve
(Belgium)

Imeson, Anton

MEDALUS

A .C.Imeson@frw.uva.nl

IBED Fysische Geografie
University of Amsterdam

Thornes, John

MEDALUS

John.Thornes@kcl.ac.uk

Dpt. Geography. King's College
London (UK)
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El Harradji,
Abderrahmane

Morocco

elharradji @l ettres.univ-
oujda.ac.ma

212 56 50 05 96

Dpt. Geography. Fac. Letters &
Human Sciences. University
Mohammed |. BP 457, Complexe
Universitaire

60 000 Oujda (Morocco)

Chaker,
Milaud

Morocco

mchaker2@caramail.com

Unesco-Gas Natural Chair on
Environment Management and
Sustainable Development
Faculte des Lettres et Sciences
Humaines

Mohammed V University

BP 1040

Rabat (Morocco)

Merzouk,
Abdelaziz

Morocco

merzouk@mtds.com

212 37771285

Institut Agronomique et
vétérinaire Hassan 11. BP 6202-
Instituts

Rabat —Agdal (Morocco)

Mejjati Alami,
Mohammed

Morocco

alami @mtds.com

212 037671926

Dpt. Plant Ecology & Range
Science. Institut Agronomique et
Veterinaire Hassan |1. BP 6202-
Instituts

Laouina,
Abdallah

Morocco

cugn@wanadoo.net.ma

212 37 772068

Unesco-Gas Natural Chair on
Environment Management and
Sustainable Development
Faculte des Lettres et Sciences
Humaines

Mohammed V University

BP 1040

Rabat (Morocco)

Roxo, Maria

Portugal

roxo.univ@teleweb.pt
mj.roxo@mail.telepac.pt

35121 7977759

Dpt. Geografia e Planeamento
Regional; Fac. Ciencias Sociais e
Humanas, U.N.L.; Av. Berna 26-
C

1069-061 Lisboa (Portugal)

do O, Afonso

Portugal

rimartins@net.sapo.pt

351 21 7977759

Dpt. Geografia e Planeamento
Regional; Fac. Ciencias Sociais e
Humanas, U.N.L.; Av. Berna 26-
C

1069-061 Lisboa (Portugal)

Caetano, Mario

Portugal

mario@cnig.pt

351 21 2198556

Centro Nacional de Informagéo

Geogréafica (CNIG),

Tagus Park, Inovacéo Il - 614,

2780-920 Porto Salvo (Portugal)

Begni, Gerard

RICAMARE

begni @medias.cnes.fr

33561282905

MEDIAS-FRANCE

Deputy Director

18, avenue Edouard Belin - Bpi
2102 - 31401 Toulouse Cedex 4
(France)

Bélle, Hans-
Jurgend

RICAMARE

hansj.bolle@I|rz.badw-
muenchen.de

49 89 8110593

Stiicklentrasse 18c
81247 Minchen (Germany)




Name Country E-mail Fax Postal Address
Troumbis, RICAMARE |atro@aegean.gr 30 251 36261 University of the Aegean
Andreas Dpt. Of Environmental Studies

XENIA Building

Karadoni 17

81100 Mytilini (Greece)
Shechter, RICAMARE |Shechter@econ.haifa.ac.il 97 2 48240059 University of Haifa
Mordechai Abba Khushi Rd

31905 Haifa (Israel)
Puigdefabregas [RICAMARE [puigdefa@eeza.csic.es 34 950277100 EEZA/CSIC
, Juan 04001 Almeria (Spain)
Moreno, Jose |RICAMARE |jmmoreno@vic-to.uclm.es 34 925 215349 Universidad de CastillaLa
Manuel Mancha

Ciencias del medio ambiente

Cardenal Lorenzana 1

45071 Toledo (Spain)
Gallart, Spain fgallart@ija.csic.es 1JA/CSIC
Francesc Sole Sabaris (s/n)

Barcelona (Spain)
Llorens, Pilar |[Spain pllorens@ija.csic.es 1JA/CSIC

Sole Sabaris (s/n)

Barcelona (Spain)
Akkad, Bashar |Syria Bashar.Akkad@wfp.org 963 3331521 Ministry of Agriculture and

Agrarian Reform

7t Floor, Akkad building

Jaber street

Tijara-Damascus (Syria)
Khatteli, Tunisia houcine.khatteli@ira.rnrt.tn 216 5633121 IRA-General Director
Houcine 4119 Medenine (Tunisia)
Talbi, Tunisia Mohamed.Talbi@ira.rnrt.tn 216 5 633 005 IRA - Head, Remote Sensing and
Mohamed Geo-Information Laboratory

4119 Medenine (Tunisia)
Benmansour, [Tunisia Mohamed.Talbi@ira.rnrt.tn 216 5 633 005 IRA, Remote Sensing and Geo-
Najet Information Laboratory

4119 Medenine (Tunisia)
Talbi, Khaled |Tunisia Mohamed.Talbi@ira.rnrt.tn (216) 5 633 005 IRA, Remote Sensing and Geo-

Information Laboratory

4119 Medenine (Tunisia)
Zaim, Katalin | Turkey kzaim@bilkent.edu.tr 90 312 2664610 Bilkent University

06533 Bilkent, Ankara (Turkey)
Atalay, Turkey ibrahim.atalay @deu.edu.tr 90 232 4204895 Dpt. Geography; Buca Faculty of
Ibrahim Education; Dokuz Eylul

University

Buca-lzmir (Turkey)
Semenderoglu, | Turkey a.semenderoglu@deu.edu.tr Dpt. Geography; Buca Faculty of

Adnan

Education; Dokuz Eylul
University
Buca-lzmir (Turkey)




Name Country E-mail Fax Postal Address

Nevzat, Gumus|Turkey nevzat.gumus@deu.edu.tr Dpt. Geography; Buca Faculty of
Education; Dokuz Eylul
University

Buca-lzmir (Turkey)

Hasan, Cukur [Turkey hasan.cukur@deu.edu.tr Dpt. Geography; Buca Faculty of
Education; Dokuz Eylul
University

Buca-lzmir (Turkey)

Table 1 - RICAMARE Network on land use changes & water resources in the Mediterranean Region

Contact:

Juan Puigdefabregas - Estacion Experimental de Zonas Aridas (CSIC)
General Segura 1 - 04001 Almeria (Spain)

E-mail: puigdefa@eeza.csic.es




RICAMARE Workshop participants in Medenine in front of the “Institut des Régions Arides”



