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BACKGROUND

The greenhouse effect is among man's potentially most pressing long-term environmental
problem, one which presents major scientific challenges which span a wide range of disciplines.
Changes in global climate between now and the middle of the 21st century are likely to be dominated
by the influence of global warming due to increasing concentrations of carbon dioxide and other
"greenhouse gases" in the atmosphere. These greenhouse gases individually and collectively change
the radiative balance of the atmosphere, trapping more heat near the earth's surface and causing a
rise in global-mean surface air temperature and as a consequence substantial global warming is
virtually certain.

In spite of uncertainties surrounding predicted climatic changes, greenhouse gases seem to
have accumulated in the magnitude of the atmosphere to such a level that the changes may have
started already and their continuation may now be inevitable.

The Second World Climate Conference (Geneva, 29 October-7 November 1990) concluded
that without actions to reduce emissions, global warming is predicted to reach 2 to 5 degrees C over
the next century, a rate of change unprecedented in the past 10,000 years. The warming is expected
to be accompanied by a sea level rise of 65 cm ± 35 cm by the end of the next century. There remain
uncertainties in predictions, particularly in regard to the timing, magnitude and regional patterns of
climatic change, as well as in the numerous secondary effects of this warming and sea level rise.

In view of the importance of this issue, the Oceans and Coastal Areas programme Activity
Centre (OCA/PAC) of the United Nations Environment Programme (UNEP) in co-operation with
several intergovernmental and non-governmental organisations, launched, co-ordinated and financially
supported a number of activities designed to contribute to an assessment of the potential impacts
of climatic changes and to the identification of suitable policy options and response measures which
may mitigate the negative consequences of the expected impacts.

As part of these efforts, Task Teams on the implications of climatic changes were established
in 1987 for six regions covered by the regional seas programme (Mediterranean, Wider Caribbean,
South Pacific, East Asian Seas, South Asian Seas and South-East Pacific regions) with the initial
objective of preparing reviews of expected climatic changes on coastal and marine ecosystems, as
well as on the socio-economic structures and activities within their respective regions. Three
additional Task Teams were established later, two in 1989 (for the West and Central African region
and for the East African region) and one in 1990 (for the Kuwait Action Plan region). The
establishment of Task Teams for the Black Sea and for the Red Sea is under consideration.

In the framework of the activities of the Mediterranean Task Team six site specific case
studies were prepared (deltas of the rivers Ebro, Rhone, Po and Nile, and for Thermaikos Gulf and
Ichkeul/Bizerte lakes) in the period from 1987 to 1989. Since 1990 second generation site specific
case studies (Island of Rhodes; Kastela Bay; Syrian coast; Izmir Bay; Malta; Cres/Losinj islands)
have been and are being developed.

REPORT OF THE MEETING

Opening of the meeting - Agenda item 1

The meeting was opened by His Excellency Abdel Hammid Al Munajed, Minister of State for
Environmental Affairs, who welcomed the participants on behalf of the Government of the Syrian Arab
Republic and expressed his Governments' appreciation of the support of UNEP and of the
Co-ordinating Unit for the Mediterranean Action Plan in preparing for the first meeting of the Task
Team on the Implications of Climatic Changes on the Syrian coast. Further on, he stated that 
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the whole world is concerned about the possible climatic changes and is making efforts to face all
the probabilities through various kinds of cooperation to develop a clear and suitable environment for
future generations capable of hard work for reaching all objectives in better living conditions.

Dr Al-Shalabei, Co-ordinator of the Task Team addressed the meeting by illustrating the aims
of the project and stressing its essential role in the framework of integrated coastal planning of the
Syrian coast. His address is appended as Annex I to this report.

Dr L. Jeftic, Senior Marine Scientist in the Co-ordinating Unit for the Mediterranean Action
Plan (MAP) on behalf of Dr M. K. Tolba, Executive Director of UNEP, expressed his appreciation of
the Minister's opening the meeting and the address of the Co-ordinator of the Task Team and thanked
the Government of Syria for hosting the meeting. He continued by briefly outlining the background and
scope of the meeting and expressed the hope that both the meeting and the work of the Task Team
on the implications of climatic changes on the Syrian coast would be successful.

The meeting was held at the Ministry of State for Environmental Affairs. Meeting's participants
and Task Team members are listed in Annex II to this report.

Election of Officers - Agenda Item 2

The meeting unanimously elected Dr N.M. Al-Shalabei, Co-ordinator of the Task Team as
Chairman, and Dr G. Sestini as Rapporteur of the meeting. Dr L. Jeftic acted as technical secretary
of the meeting.

Adoption of the Agenda - Agenda Item 3

The provisional agenda as proposed by the secretariat was adopted and appears as Annex
III of this report.

Overview of the implications of climatic changes - Agenda Item 4

Dr L. Jeftic gave an overview of the current consensus views concerning the greenhouse effect,
past and predicted changes in the temperature and sea level, as well as the possible implications
of climatic changes. He referred to the activities organised by the Oceans and Coastal Areas
Programme Activity Centre (OCA/PAC) of UNEP and MAP concerning the evaluation of the
implications of climatic changes. He also informed the meeting that the Climate Research Unit of the
University of East Anglia, Norwich, U.K., is working on a set of regional scenarios of climatic changes
for the Mediterranean region and had agreed to provide sub-regional scenarios in support of case
studies. As part of this work a sub-regional scenario shall be provided in support of the Syrian coast
study by the end of 1991. Copies of the transparencies of his presentation are contained in Annex
IV to this report.

In the continuation of this agenda item, Dr Sestini summarized the approaches and findings
of the two case studies: Consequences of climatic changes for the Nile Delta and Po Delta-Venice
lagoons, prepared for the UNEP's report "Impact of Climatic Changes in the Mediterranean Region".
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He emphasized in particular:

a) the problems encountered in identifying and defining the present physical and socio-economic
parameters of the two regions and in evaluating their possible changes in the next decades
given their complex inter-relations;

b) the difficulties of making an analysis of impacts of climatic changes that are still undefined,
and at best not yet modelled on a sufficiently local scale.

The case studies have shown that the most important changes involve:

(1) Atmospheric circulation - with consequences for precipitation, and for waves and currents,
hence for water resources and coastal stability. This would be particularly relevant for the NE
part of the Eastern Mediterranean, if climatic zones would shift northwards.

(2) Increased temperature, with consequences for lagoonal and wetlands biosystems, and for the
arrangement and movement of water masses in the sea (e.g. stratification, currents).

(3) The consequent rise of sea level, which would exacerbate the present trends of coastal
erosion due to river damming and to shoreline constructions; threaten the lagoonal
ecosystems (even if the rise is small) and increase soil and groundwater salinities. The major
problem of the coastal zone in many areas is that the coastlines are no longer able to
respond and to adjust freely to natural changes, being more and more conditioned by the
infrastructure of summer resorts, harbours and industrial centres, and by other shoreline land
uses.

It is necessary, therefore, that:

(a) The consequences of atmospheric warming for society need to be assessed in relation to
scenarios of economic and demographic changes, which imply a growing occupation of the
coastal zones;

(b) the potential impacts should be evaluated in the context of the integrated planning and
management of coastal regions.

Implications of expected climatic changes for the Syrian coast - agenda item 5

Project outline - Agenda Item 5.1.

Basic information on the Syrian coast was provided by Mr Y. Awaidah (Annex V to this
report). Mr S. Nasri from the General Organization of Remote Sensing and member of the GIS
working team on the Integrate Planning of the Syrian coast, presented four maps of the Syrian coast
containing information on land-use, urban settlements and population, industrial activities, forests,
specially protected areas, etc.

Dr L. Jeftic gave a detailed presentation of the objectives, assumptions and outputs of the
project and they were adopted as presented in the Annex VI to this report. In his presentation, he
emphasized that the study on implications of climatic change on the Syrian coast is integral part of
the complex Coastal Areas Management Programme (CAMP) on the Syrian coastal region which is
being developed and implemented by Syrian experts with the assistance of all components of the
Mediterranean Action Plan. He also presented the proposed outline of the final report, which was
adopted as presented in Annex VII to this report.
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General Workplan and timetable - Agenda Item 5.2.

The proposed general workplan and timetable for the project as prepared by the secretariat
was discussed and adopted as appearing in Annex VIII to this report. It was agreed that the Task
Team will make all efforts to speed up the preparation of the report with the aim that the presentation
of the report to the national and local authorities be done by June of 1992 instead of October 1992.

Detailed workplan for each Task Team member - Agenda Item 5.3.

Tasks and workplan for each Task Team member were briefly discussed and the lead authors
for individual sections of the report were identified (Annex VII). Details of the approaches to be used
during the study were agreed upon during individual discussions with each author. These would
include, where possible, appropriate cost-benefit analyses for alternative response options and an
integrated approach to impact assessment and sectorial evaluations. 

Adoption of the report - Agenda Item 6

The draft report, including its substantive annexes, was considered and adopted by the
meeting, as it appears in this document.

Closure of the meeting - Agenda Item 7

In his closing remarks, Dr L. Jeftic expressed satisfaction for the results of the meeting and
the constructive spirit in which it was conducted. He also thanked the participants, Chairman and
Rapporteur, the Government of Syrian Arab Republic and the staff of the Ministry of State for
Environmental Affairs for technical and logistic assistance and their warm hospitality.

An exchange of courtesies followed after which the Chairman closed the meeting on 24th
November 1991.
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ANNEX I

ADDRESS BY DR NAFI MAHMUD AL-SHALABEI
DEPUTY DIRECTOR OF THE METEOROLOGICAL DEPARTMENT,

SYRIAN ARAB REPUBLIC

Mr Abdul Hameed El Munajed, Minister of State for Environment, Dr L. Jeftic, Senior Marine
Scientist, Dr Giuliano Sestini, Consultant, Mr Bassam Mohmandar, Director General of the
Meteorological Department, my colleagues:

I would like to extend a warm welcome to our guests. It is my pleasure to open the work of
this meeting to estimate the results of the possible climatic change and its effect on the Syrian
coast, within the integrated plan for the Mediterranean Sea. This change is considered to be a serious
probability so the decision-makers must be aware of the consequences of this change on water
resource management activities, agricultural land use, structural design and coast engineering
projects.

The scientists have estimated that, if the present trend continues, the combined concentration
of CO2 and other greenhouse gases in the atmosphere would be equivalent to the doubling of the CO2

of pre-industrial level, possibly as early as the 2030. Current modelling studies and experiments show
a rise in globally averaged surface temperature between 1.5EC and 4.5EC. This will lead to sea level
rise of 25-140 centimeters which would affect the coastal cities and agricultural areas, thus influences
the rainfall regimes.

The short term objectives of the Task Team are to analyse the possible impact of expected
climatic changes on the Syrian coast and marine ecological system as well as the socio-economic
structures and activities. This will assist the Government in the identification and implementation of
suitable policy options and response measures which may mitigate the negative consequences of
this impact.

I would like to express my gratitude to the United Nations Environment Programme for this
study and for financial support.

The Government of Syria is really concerned about the environment, so the results of our work
will be taken into consideration in the future planning and studies.

I am convinced that our work together will produce excellent results.

Once again, I welcome you in Damascus and wish you a happy stay.

Thank you.



UNEP(OCA)/MED WG.33/2
Annex II

page 1

ANNEX II

LIST OF PARTICIPANTS AND TASK TEAM MEMBERS

CORE MEMBERS OF THE TASK TEAM

Mr Imad Al-Deen Khalil Tel: 963 11 249552, 249554
Meteorological Department Tlx: 413204
Mazzeh Jabal
P.O. Box 4211
Damascus
Syrian Arab Republic

Mr Fouad Al-Ek Tel: 963 11 215426, 330510
Ministry of State for Environmental Affairs Tlx: 412686 ENV SY
Tolyani Street
Damascus
Syrian Arab Republic

Dr Nafi Mahmud Al-Shalabei Tel: 963 11 249552, 249554
Deputy Director Direct Tel: 963 11 249984
Meteorological Department Tlx: 413204
Mazzeh Jabal
P.O. Box 4211
Damascus
Syrian Arab Republic

Mr Yahya Awaidah Tel: 963 11 215426, 330510
Ministry of State for Environmental Affairs Tlx: 412686 ENV SY
Tolyani Street
Damascus
Syrian Arab Republic

Mr Mohammad Eido Tel: 963 11 249552, 249554
Meteorological Department Tlx: 413204
Mazzeh Jabal
P.O. Box 4211
Damascus
Syrian Arab Republic

Ms Shagaf Nahawi Tel: 963 11 215426, 330510
Ministry of State for Environmental Affairs Tlx: 412686 ENV SY
Tolyani Street
Damascus
Syrian Arab Republic
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Ms Rania Nseir Tel: 963 11 215426, 330510
Ministry of State for Environmental Affairs Tlx: 412686 ENV SY
Tolyani Street
Damascus
Syrian Arab Republic

EXTERNAL MEMBERS OF THE TASK TEAM

Dr L. Jeftic Tel: 30 1 7244536/9, 7218246
Senior Marine Scientist Fax: 30 1 7291160
Co-ordinating Unit for the Mediterranean Tlx: 222564, 222611 MEDU GR
 Action Plan
48 Vassileos Konstantinou
11635 Athens
Greece

Dr Giuliano Sestini Tel: 39 55 588839
Applied Earth Sciences Consultant Fax: 39 55 2478591
125 Viale di Mille
50131 Firenze
Italy
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ANNEX III

AGENDA

1. Opening of the meeting

2. Election of officers

3. Adoption of the agenda

4. Overview of greenhouse effect and its implications

5. Implications of expected climatic changes for the Syrian Coast

5.1. Project outline
5.2. General workplan and timetable
5.3. Detailed workplan for each Task Team member

6. Adoption of the report

7. Closure of the meeting
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ANNEX IV

OVERVIEW OF THE GREENHOUSE EFFECT AND ITS IMPLICATIONS

This Annex contains copies of transparencies reviewing:

- the basics of the greenhouse effect;

- past and predicted changes in temperatures and sea level;

- work of the Climatic Research Unit (CRU) of the East Anglia University, UK, on the
development of Mediterranean scenarios (with sub-regional specifics) of future changes in
temperature and precipitation;

- possible implications of climatic changes;

- activities organised by the Oceans and Coastal Areas Programme Activity Centre (OCA/PAC)
of UNEP and MAP concerned with studying the implications of climatic changes in coastal
areas;

- work carried out by the Mediterranean Task Team on climatic changes and its results;

Since these transparencies were prepared for oral presentations only, by using various sources of
open and grey literature, in a number of transparencies the source of information was not cited.
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ANNEX VI

OBJECTIVES, ASSUMPTIONS AND OUTPUTS OF THE STUDY

OBJECTIVES

- To identify and assess possible implications of expected climatic changes on the terrestrial,
aquatic and marine ecosystems, populations, land-use and sea-use practices and other
human activities;

- To determine areas or systems which appear to be most vulnerable to the expected climatic
changes;

- To identify options and give recommendations for planning and management of coastal areas
and resources, as well as for planning and design of major infrastructure and other systems.

ASSUMPTIONS

For the specific purpose of the study a sea level rise of 24-52 cm and a temperature elevation of 1.5
to 3 degrees Centigrade by the year 2050 will be used, taking into account:

- The best available information, knowledge and insights into the problems relevant to Syrian
coast including major projects, planned or under consideration;

- The assumptions accepted at the Second World Climate Conference (1990), i.e. an increased
temperature of 2-5E C and sea level rise of 65 +/- 35 cm by the end of the 21st Century.

- The IPCC statement concerning potential changes to the climate of Southern Europe (35E-
50EN  10EW - 45EE) that: " warming would be about 2EC in winter and would vary from 2E to
3E C in summer. There is some indication of increased precipitation in winter but summer
precipitation decreases by 5 to 15%, and summer soil moisture by 15 to 25%.";

- The results of the University of East Anglia's Scenario analysis for the Mediterranean Basin
with sub-regionally specific scenarios.

OUTPUTS

- Identified impacts of predicted climatic changes and sea level rise;

- An assessment of the magnitude and implications of the identified impacts;

- Proposed policies and measures to mitigate or avoid the predicted consequences of expected
climatic change.





























































































UNEP(OCA)/MED WG.33/2
Annex VII

page 1

ANNEX VII

OUTLINE OF THE REPORT

EXECUTIVE SUMMARY (N.M. Al-Shalabei)

1. INTRODUCTION

1.1. Background (L. Jeftic)

1.2. Basic facts about Coastal Region of Syria (Y. Awaidah)

1.3. Methodology and assumptions used in the study (I. A. Khalil) 

2. IDENTIFICATION AND ASSESSMENT OF THE POSSIBLE CONSEQUENCES OF
CLIMATIC CHANGE

2.1. Climate (I.A. Khalil and M. Eido)

2.2. Lithosphere (I.A. Khalil)

2.3. Hydrosphere (F. Al-Ek)

2.4. Atmosphere (I.A. Khalil and M. Eido))

2.5. Natural ecosystems (Y. Awaidah)

2.5.1.  Terrestrial (Y. Awaidah)
2.5.2.  Freshwater (Y. Awaidah)
2.5.3.  Marine (Y. Awaidah)

2.6. Managed Ecosystems (S. Nahawi and I.A. Khalil)

2.6.1.  Agriculture (S. Nahawi and I.A. Khalil)
2.6.2.  Fisheries (S. Nahawi and I.A. Khalil)
2.6.3.  Aquaculture (S. Nahawi and I.A. Khalil)
2.6.4.  Sylviculture (S. Nahawi and I.A. Khalil)

2.7. Energy and industry (F. Al-Ek)

2.8. Tourism (R. Nseir)

2.9. Transport and services (R. Nseir)

2.10. Health and sanitation (F. Al-Ek)

2.11. Population and settlement pattern (R. Nseir)
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3. SYNTHESIS OF FINDINGS

3.1. Present situation (Y. Awaidah and I.A. Khalil)

3.2. Major expected changes and their impacts (Y. Awaidah and I.A. Khalil)

4. RECOMMENDATIONS FOR ACTION (N.M. Al-Shalabei)

4.1. Preventative policies and measures (N.M. Al-Shalabei)

4.2. Adaptive policies and measures (N.M. Al-Shalabei)

REFERENCES
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ANNEX VIII

WORKPLAN AND TIMETABLE*

- Nomination of the Co-ordinator of the Task Team June 1991

- Establishment of the Task Team July 1991

- First (preparatory) meeting of the Task Team November 1991

- Collection of data and relevant documentation Dec. 91-March 92
by the members of the Task Team

- Analysis and evaluation of data and documentation 
by the members of the Task Team Dec. 91-March. 92

- Preparation of the first outline of individual 
substantive sections (Chpt. 2 of the enclosed
outline) by the members of the Task Team,
highlighting the  main issues Dec. 1991

- Second meeting of the Task Team to review the first
outlines of substantive sections Dec. 1991

- Preparation of extended versions of substantive
sections by the members of the Task Team Dec. 91-March 92

- Submission of individual substantive sections by the 
Task Team members to the Co-ordinator March 1992

- Third meeting of the Task Team to review and revise the
substantive sections of the report, and prepare the
conclusions and recommendations April 1992

- Preparation of the final draft report, by the
Co-ordinator of the Task Team May 1992

- Fourth meeting of the Task Team to finalise and adopt
the report June 1992

- Publication of the report by the Co-ordinating Unit
of the Mediterranean Action Plan Sept. 1992

- Presentation to the national and local authorities October 1992

* In addition to the formal meetings of the Task Team it is envisaged that the core members
will meet frequently between meetings of the full Team. The Co-ordinator of the Task Team
will keep the external members informed of progress on a regular basis, by providing them
with materials produced by the Core members of the Task Team.


