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1. INTRODOCTION

Page 1 

The socio-economic structure and activities of any individual country
or region are closely dependant upon the existing climatic· conditions. This is 
so because the climatic....conditions impact both the natural environment (the 
soil, water, sea, air, vegetation, and the forests - they represent the basis 
of all human activities and conditions of life on Earth), and the way people 
live, their activities and the dynamics of a society in individual areas. 

There exists a concensus in the scientific community over the 
pr�diction that even in the near future CO2 and other gases will bring about 
a rise in temperatures which will progressively cause a change in other 
climatic conditions as well as the natural environment, which in itself has 
more or less been a stable basis of the socio-economic structure and activity 
for the last few millenia. Therefore, an answer to the question of how the 
expected climatic changes will affect the further development of human society 
and its capability to adapt to such changes or its capability to properly 
react to. problems that the change in the environment will bring about, must 
quickly be found. 

In assessing the impact of climatic changes on the socio-economic 
structure and activities, a number of problems and difficulties arise. Many of 
these have been fixed ·by William C. Clark in his thesis "On the practical 
implications of the Greenhouse question" submitted at the International 
Conference in Villach 1985. However, these changes are more concrete with 
respect to their impact on the socio-economic structure and up to now less 
researched than the causes already at work and the consequences that could 
come about in the natural systems. 

Supposing that the appearance and accumulation of the greenhouse gasses 
will simultaneously be manifested both on a general area and locally, we may 
assume that their impact on the socio-economic structure will primarily be 
local with possibly important common characteristics for both small and large 
areas or regions such as the Mediterranean area. Naturally, the progressive 
accumulation of climatic changes will also affect the general socio-economic 
structure of the world as a whole and as a sum of all local impacts. However, 
the assessment of both local and regional impacts presents great difficulties 
due to inadequate understanding and knowledge of the local situations. The 
varying size and power of the local and regional socio-economic structures 
also present a problem in assessment. 

Refering to the terms of reference for the report of the "Task team on 
implications of climatic changes in the Mediterranean" at the meeting in 
Geneva on May 13-14th, 1987 and at the meeting in Harlem on OCtober 21-22nd, 
1987, we can find the basic conditions for all studies on specific subjects 
within the limits of the general report of the task team. The report and the 
analyses of specific subjects should be based on: 

(a) the best available existing knowledge about and insight into the
problems relevant to the subject of the study�·
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(b) assumptions accepted at the International Conference in Villach,
October 9th to 15th, 1985, i.e. increased temperature of
l.5-4.s0c and a sea level rise of 20-140 cm before the end of
the 21st century (for the purpose of this study a temperature
elevation of l.s0c and a sea level rise of 20 cm by the year
2025 was accepted with the understanding that these estimates may
have to be revised on the basis of new scientific evidence).

Under the general objectives of the study on the implications of 
expected climatic changes for the marine �nd coastal environment in the 
Mediterranean found in the minutes from Geneva 1987 on page 1 (form a-d) one 
can section out c) - (objectives, to examine the possible impacts of climatic, 
physiographic and ecological changes on the s'ocio-economic structure and 
activities). Likewise, under specific subjects to be analyzed on the 
Mediterranean scale on page 2 item 12, one can section out h) - (impact on 
coastal activities, such as tourism, industry, settlements, etc.) and i) -
(distribution and dynamics of population in littoral zones). 

_ �ccording to the minutes of the meeting in Geneva (May of 1987) and 
confirmed by the minutes of the meeting in Harlem (October of 1987), the 
coordination of these studies was assigned to the Blue Plan (BP/RAC) and to 
the Priority Actions Program (P�P/RAC). However, this was only partly or not 
at all carried out, because in 1987 the work schedule of those activities 
within MAP was already defined or close to being defined. Only afterwards did 
PAP make its assessment of the climatic changes for the specific activities 
existing on its agenda. Likewise, the Blue Plan is making an effort to 
incorporate some elements of the impacts of climatic changes on both the 
socio-economic structure and activity into the final edition of its report, 
which is being revised right now. The preliminary reports of the Blue Plan 
were completed in June of 1987. For these reasons the authors of this report 
examined and used only the data and materials of the Priority Actions Program 
and of the Blue Plan which dealt with the possible impacts of the climatic 
changes. To a greater extent they used facts from other sources and from a 
large number of consulted experts on local situations. 

Besides the mentioned problems of knowing the local situations in which 
the socio-economic structures and activities will be impacted by climatic 
changes, there are other problems with specific and different aspects. They 
arise when determining the general characteristics of the greenhouse effect 
with respect to the structure and activities being analyzed. 

The climatic changes which impact the environment and the consequent 
environmental changes are fairly well defined when it comes to the air 
temperature rise and the sea level rise. However, the changes in other 
climatic conditions also impacted (e.g. vegetation, soil, water, evapo­
transportation, etc.) are not so well defined. 

Reducing both the impacts of climatic changes and the reactions of the 
socio-economic structure will in the next century mainly have financial 
repercussions. There will be new investments for reducing the impacts of the 
sea level rise as well as for insuring adequate amounts of water for 
agriculture or for the population of a given area. 
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The socio-economic structures will become dependant to a greater extent 

upon the impacts of climatic changes especially by the end of the next 
century. Expecting the climatic changes to represent a permanent occurence 

will affect the investment policies needed for the reduction of these impacts. 

The correlation between the greenhouse effect and the problems of 
energy, agriculture, urbanization and environment in general will require that 
new strategies-be developed for the following: the directions of socio­

economic development, new goals in technological development, a plan of 
environmental protection on the whole, and the protection from waste 

pollution. 

It is a fact that the changes brought about by the greenhouse effect 

are of a slow nature, while the socio-political and economic structures are 
adapted to react only to impending emergencies and dangers. A very complex net 
of socio-economic structures needs, according to present experience, a period 
of 20 to 50 years to adapt without the realistic probability of predicting and 
calculating the consequences. 

Increased investments and expenditures for the reduction of the 

negative impacts of climatic changes may bring the developing countries into 
an unfavorable and unequal position. This is significant for the southern and 
eastern Mediterranean countries. 

The examination and analysis of the impacts of climatic changes on the 

socio-economic structures are very dependant upon a realistic assessment of 
the ways those changes impact the natural systems both regionally and locally. 

Taking into account the complexity and inertness of socio-economic structures 
in their dealing with new social processes brought about by the changes, it is 

difficult give a firm appraisal of the ways in which a socio-economic 
structure could adapt its activities either to_a newly arisen situation or to 

a process of continual change. 

It is also very difficult to separate the analysis and definition of 
the impacts on the socio-economic structure from the analysis of the impacts 

of human activities on the development of the greenhouse effect. Nevertheless, 
the assessment of these impacts should be a stimulus for preliminary research 
on the local, regional and sectoral socio-economic levels (and that for 
scientific research) as well as a stimulus for developing tentative strategies 
to combat these impacts. 

2. BACKGROUND INFORMATION

The Mediterranean area, defined by the Barcelona Convention as having 

common geographic, cultural and climatic characteristics, is nevertheless a 

set of geographically, economically, socially and politically different 

structures. They are on the one hand interconnected while on the other tied to 
other political, cultural and social unities, which themselves reach far 

inland but still very strongly affect the immediate coastal zones and the 
Mediterranean Sea. 
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There are 18 countries located on the coasts of the Mediterranean Sea, 
and their coastal areas are under direct impact by the sea (Figure 1). These 
coastal areas in turn directly impact the surrounding environment of the 
Mediterranean Sea. 

It seems relatively simple to define the Mediterranean area in its 
entirety, but difficulties do arise when trying to fix the boundaries of the 
impact by the Mediterranean Sea on the coast and viceversa. Several zones may 
be defined taking into account the overall weight of the climatic, cultural, 
traffic, economic and political impact.· 

For the assesssment of the impacts by the climatic factors, the 
following demarcations are the most important; 

1) The coast line - an area where land and sea meet along with that
part of the shore on which there are expected strong impacts of· the
sea level rise. That territory includes both the inhabited and the
uninhabited municipal regions, the ports themselves, a good part of
industry, plus roads and traffic ways erected near the shore. That
area may vary in width from a few meters up to 500 or even 1000
meters with respect to land configuration. In certain cases this
may even be more, but that is difficult to determine without
detailed information and research.

2) The immediate coastal belt - an area which varies in width from 1
to 10 and frequently more kilometers; on which indirect
consequences of the sea level rise will be felt, which will suffer
from possible changes in the rainfall and thus in the supply of 
drinking water, and whose width depends upon the restructuring and
changes which will come about along the coast line. Included in the
coastal belt are parts of cities further from the coast line, a
large part of the industry, harbours located further inland,
agricultural areas, traffic ways and so on.

3) Mediterranean regions as defined by the Blue Plan - these are
regions with strong Mediterranean characteristics and are located
within individual administrative units; this allowed for the
determination of the most important figures on the numbers of
inhabitants and on the area. In any given country some
administrative units reach farther inland than others, and in turn
sc�e comprise a greater percentage of the national territory than
others. Those administrative units will carry out and play the
greatest part in both the organizational and economic activities
geared toward allieviating the impacts of climatic changes. Most
of the river-system territories are also found in ·these regions.

4) The national territories of the Mediterranean countries - oue to
the impact of the dynamic growth, migration, and urbanization of
populations and of the total economic growth as well as the impact
of coastal zone decision making centers on the country as a whole,
it is often necessary to include the entire territoties of
individual countries when assessing the impacts of climatic changes.
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Precise information on the environmental conditions, economic 
activities, plus infrastructures and superstructures for the above two areas 
does not exist. Any changes could be accepted only on the basis of knowledge 
about the technological characteristics of individual places and structures in 
which economic activities (harbours-,-refineries, industries) or everyday life 
(cities) is taking place. However, it is difficult to distinguish the· elements 
under number 1) from those in number 2). 

An assessment of the number of inhabitants immediately next to the 
coast line (as defined under number 1) or· in the immediate coastal belt (as 
defined under number 2) may be made with reference to the percentages of 
people in the Mediterranean administrative regions (defined under number 3). 
But, this will only be a general guide value. Therefore, the number of people 
living next to the coast line (1) is estimated as 5% of the population of the 
coastal administrative regions. Likewise, the number of inhabitants of the 
immediate coastal belt (2) is estimated as 30 - 50% of the population of the 
coastal administrative regions (3). 

This is however an appraisal of the Mediterranean area in its entirety. 
The states and conditions in individual countries greatly vary. 

To evaluate the adaptibility of the socio-economic structures and 
activities to the changes in climatic conditions, it is important to know the 
state of the economy in each individual Mediterranean country. The basic 
premise that the climatic changes will tax the national economy and especially 
the coastal economic structures of any individual country through their 
mitigation is non-debatable. Therefore, facts and figures on the distribution 
of the Gross Domestic Product (GDP) and of the Gross National Product (GNP) 
are most valuable (shown in Figures.2 & 3, Tables 1-3). For the appraisal of 
the future development and economic strenght of any individual country, we are 
also attaching facts concerning the GDP development assessments of all the 
Mediterranean countries for the periods 1985 to 2000 and 2000 to 2025 (Tables 
4 & 5). With regard to the relatively low level of development in most of the 
Mediterranean countries, the expected rate of growth of these countries will 
be somewhat higher on the average than that of the more developed countries. 

3. 

3. L

INTEGRATED PLANNING 

SCENARIOS OF THE POSSIBLE LONGTERM DEVELOPMENT OF THE MEDITERRANEAN 
FOR THE YEARS 2000 and 2025 

Within the framework of the Mediterranean Action Plan {MAP) and its 
component called •Integrated Planning", an objective of the Blue Plan was to 
study and research the long term relationship between development and the 
Mediterranean environment. 

After assessing both the past growth of those relationships and their 
existing state (first phase of the Blue Plan) shown in general in Background 
Information), the assessment of possible future relationships between 
development and the environment on the Mediterranean was made possible. This 
assessment was to be in the form of a scenario which is the method chosen 
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as the most adequate taking into account the accessibility of data, the times 
for which it is being written (the years 2000 and 2025), and the possibility 
of a logical and flexible interpreta.tion. Collecting the data presented great 
difficulties for basically two reasons: 

a) In studies on the development of large global macromodels 
(Petzel-Mesarovic, Leontieff et al.) the Mediterranean is not

defined as a macroregion. In each model it is found in several
different global regions. •

b) Specific figures on the socio-economic structure in coastal zones
are very hidden in the national statistics� at best they may be
found on the statistical level of the Mediterranean
administrative regions. Likewise, figures concerning the state of 
the natural environment are hidden in individual studies,
surveys, assessments, etc.

Plainly, without precise data on the natural environment of smaller 
individual regions, it is difficult to study the impact of the socio-economic 
structure on the environment. 

Because of this fact and the fact that the time ra.nge of Blue Plan's 
research extends only to the years 2000 and 2025, that is to years in which 
climatic changes will still not be dramatic, these very changes have been for 
the most part overlooked in the first draft of the Blue Plan report. In 
editing the final version of the Blue Plan report, efforts have been taken to 
assess and include the impacts of climatic changes on the socio-economic 
structures and activities. This especially concerns the study dealing with the 
coastal region, its development and its environmental management. However, 
this final research is still in progress so that the gathered materials could 
only partly be used in this study. 

Curing the intial concept of the Blue Plan in 1978/1980, the need of a 
special scenario dealing with interruptions, standstills, ruptures, surprises, 
mutations and catastrophies was being examined. However, nobody at that time 
predicted the need for a scenario dealing with the impacts of climatic changes 
as they were defined at the Villach Conference in 1985. 

The results achieved by the application of the methods in the Blue Plan 
scenario do not show us definite relationships between development and the 
environment. These results do not even point out or suggest any national 
"plans" geared toward development and protection of the environment nor 
"plans" for the entire Mediterranean inspite of the conditional name �a1ue 
Plan" for the Mediterranean. They do however enlighten research into the 
"possible future" within the framework of what is realistically probable. 

The scenarios are based upon a number of hypotheses in which the 
established and existing tendencies of the socio-economic development and 
especially "strong tendencies" are interpreted. In these hypothesies their 
consequences vary according to the principles of chain reactions: "if ... then" 
connecting the present and the future. 
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The interpretation of the chosen hypotheses and the variation of the 
basic existing tendency and trend for the chosen time periods (the years 2000 
and 2025) was carried out in the scenarios of the Blue Plan. This was done by 
comparing selected main environmental components with the main developmental 
activities so that the dynamics of the_!1_editerranean system could be 
determined and understood. 

For the main environmental variables and components the following were 
chosen: the sea (both the coastal and the open), land and soil (land as the 
basis of production and soil as the composition), inland waters, forests, and 
the coast line. 

For the main socio-economic activities the following were chosen: 
agriculture, fisheries, industry, energy, tourism and transport. 

However, three basic parameters must be added to the 5 sectors chosen: 
population, urbanization, and coastal concentration. 

The listed environmental components and socio-economic sectors are 
interconnected. Also, the possible hypotheses which make up the key 
characteristics of the scenario will be found within the parameters of the 
"dimensions" chosen for the scenarios. Namely: 

the international economic context 
the Mediterranean populations and their movements 
the national development strategies 
the management of different areas 
the consideration of the environment. 

On the basis of both parameters thusly set and chosen and the 
hypotheses, Blue Plan approached the task and in turn worked out the 5 
following scenarios: 

three trend scenarios-
1) Reference trend scenario T1
2) Worse trend scenario T2
3) Moderate trend scenario T3

plus 
two alternative scenarios-

!) Alternative reference scenario A1 
2) Alternative integration scenario A2

Here the term "trend" refers less to present statistical trends and 
more to present political, strategic and climatic trends and tendencies 
suitable for cooperation even though these scenarios are to a great extent 
based upon tendencies presently in progress. 

The presentation of the interpretations of the chosen hypotheses within 
the parameters of the set "dimensions" of the environmental and socio-economic 
components would take up to much space at this time. 
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Apart from the fact that Blue Plan did not specifically assess the 

impact of the climatic changes, it is true that the results of the scenarios 

in general do draw a· picture of the possible changes in development and their 

influence on the environmental components. In the present edition of the final 

report of the Blue Plan, the general picture is best seen through the 

preselftation of the scenario dealing with population migrations (movements) in 

the Mediterranean countries and their administrative coastal regions (Table 6). 

Other important general guide-points are the facts and figures covering 

the economic growth, both the Gross Domestic Product and the Gross National 
Product. 

As stated in the introduction, the impact of the climatic changes on 

the socio-economic structure and activities will first be felt as the rise of 

expenditures for the reduction of the negative effects of those changes. This 

is especially true in the case of keeping back the sea level rise. Also, it is 
very difficult or nearly impossible at this time to determine the size of the 

expenditures for the reduction of the effects that will come about in 

agriculture and especially in food production. 

For those reasons, the follow�ng chart showing the "behavioral 

strategies" for the reduction of the effects of climatic changes has been made 

for four scenarios: (next page) 

On a very generalized scheme, such as this one, showing the strategies 

for the reduction of the effects of climatic changes for the four scenarios, 

it is very difficult to elaborate any further, That is, further elaboration in 

the direction of either the sizes or the base orders of magnitude of new 

expenditures is not possible, because that is. both regionally and locally 

conditioned. 

However, according to the only experience so far in reducing the 

effects brought about by climatic changes that is specifically in reducing the 

dynamic sea level rise witnessed in Holland, we may conclude that the 

expenditures take up a relatively acceptrable part (l-3%) of the Gross 

National Product (GNP). 

If the action of reducing the climatic changes in terms of the sea 

level rise was a national strategic endeavor, then it should not be a great 
burden. But, if such action was left up to coastal regions and coastal 
authorities, the results might be individual and separate interventions wich 
would not ensure complete protection. Difficulties such as these would 

probably not be present in the developed countries, but they might occur in 

the developing countries. 

The need for expenditures geared toward the pretection from the effects 

of climatic changes might bring about a reduction of the expenditures for 
environmental protection. 

However, in forming internationally coordinated national actions for 

protection from the effects of climatic changes, a great psychological problem 
arises. This problem is the fact that changes are slow in their manifestation, 

and that structures which make political, administrative and economic 

decisions are generally oriented toward solving current problems (that is 

those which are already present or will arise in the near future). 
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The Priority Actions Program (PAP) is a part of the Intergrated 
Planning of MAP. The task of PAP is to carry out practical actions wich are 
expected to yield immediate results, whereas, its aim is to contribute through 
the exchangeof available experience and cooperation among the Mediterranean 
countries to the protection and enhancement of the Mediterranean environment, 
to the strenghtening of the local and national capacities which plan and 
manage the coastal zones, and to contribute to the alleviation of the existing 
socio-economic inequalities among the countries of the region. 

The activity of PAP covers six priority fields selected and agreed upon 
by the Contracting Parties. Within these priority fields, PAP is earring out 
ten priority actions. 

Water Resources Management on the Mediterranean Islands and in the 
Isolated Coastal zones 

The basic objective of this action is to contribute, on the basis of 
experience, to the better development and use of water resources in the 
Mediterranean coastal zones, particulary on the islands and in the coastal 
areas lack ing water, while paying special attention to the protection of water 
resources against pollution and sea-water intrusion as well as to their 
management under the specific conditi�ns created by the development of tourism. 

Integrated Planning and Management of the Mediterranean Coastal Zones 

The objectives of the action are toi a) establish the exchange of 
experience and knowledge on the inter-relation between integrated planning and 
the protection and enhancement of the-Mediterranean environment, 
b} cooperate with and assist the Mediterranean states in utilizing the
existing knowledge in environmentally sound planning, managing and developing
of the coastal zones, providing the necessary methodological basis,
introducing applicable modern tools and techniques, and implementing projects
of direct cooperation in selected coastal zones.

Rehabilitation and Reconstruction of the Historic Mediterranean 
Settlements 

The objectives of this action are to: a) provide.demonstrational 
studies and the methodological basis for the actions on protection and 
rehabilitation of the historic Mediterranean settlements, b) contribute to the 
achievement of the target set up by the Genova Declaration related to the 
identification and protection of 100 historic sites of common Mediterranean 
interest; and c) cooperate with and assist the Mediterranean countries in the 
practice of protection and rehabilitation of historic settlements. 

Land-use Planning in Earthquake Zones 

The objectives of this action are to: a) cooperate with and assist the 
countries in activities related to mitigation of the seismic risk, and b) 
promote and support the cooperative project of the mitigation of seismic risk 
in the Mediterranean earthquake zones. 
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Solid and Liquid Waste Collection, Disposal and· Management 

The objectives of this activity are to: a) take actions aimed at 
improving the solid and liquid waste management in the Mediterranean 
countries; b) alleviate the undesirable effects of discharged waste water in 
the coastal sea areas; c) contribute to the upgrading of sanitary conditions 
in rural and urban areas of the Mediterranean basin through the improvement of 
planning, maintainance and operation of the appropriate systems of waste water 
treatment and management. 

Promotion of Soil Protection as the Essential Component of the 
Environmental Protection of the Mediterranean Coastal Areas 

The objectives of this action are to: a)promote and support the 
activities related to the Mediterranean cooperative project on runoff erosion 
monitoring, and b) organize missions to assist countries in solving specific 
problems in the field. 

Development of Mediterrane�n Tourism Harmonized with the Environment 

The objectives of this action are to: a) identify problems and 
experiences in Mediterranean tourism through national reports and 
demonstration studies to be reviewed by a seminar; b) make recomendations for 
a harmonized development of Mediterranean tourism; c) prepare documents on the 
carrying capacity and the EIAs; and d) cooperate with interested countries and 
national institutions in promoting environmentally sound planning and 
management of Mediterranean tourism. 

PAP-FAO Cooperative Project on Environmentally Sound Management of 
Mediterranean Aquaculture 

The objectives of this action are to: a) contribute to the 
identification and protection of the sites suitable for aquacultural 
activities in the Mediterranean coastal zones; b) promote and support the 
PAP-FAO cooperative project on environmentally sound management of the 
Mediterranean aquaculture, and c) cooperate with interested Mediterranean 
countries in defining development strategies and formulating projects for 
aquacultural farms in accordance with the necessary environmental criteria. 

Mediterranean Network of the Renewable Sources of Energy 

The objectives of this action are to: a) make an in-depth analysis of 
the successful utilization of solar energy and. to promote its application in 
the region; and b) support and prepare training courses on the practical 
utilization of the region's renewable sources of energy in conjunction with 
internationally reputed institutions in this field. 

Application of the Environmental I�pact Assessment in the 
Development of the Mediterranean Coastal Zones 

The objective of this action is to contribute to the introduction and 
the implementation of the EIA in the decision-making process using a 
simplified methodology suitable for the specific Mediterranean conditions 
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and thus to contribute to the environmentally· sound development of the 
Mediterranean resources and to the achievement of the Genoa Declaration 
targets. 

- A Balanced Development of the Mediterranean Coastal Zones and their
Hinterlana

The objectives of this activity are tos a) compile relevant information 
on the coast-hinterland relationship and to indentify ways for their balanced 
development in the various Mediterranean �ountries; b) prepare case studies on 
the subject; and c) formulate recomendations relevant to the subject to be 
introduced in the process of integrated planning of the coastal zones. 

4. THE COAST LINE AND THE IMMEDIATE COASTAL ZONES

The coast line and the immediate coastal zones are of prime importance 
in the assessment of the impact of climatic changes which are being examined, 
and especially with respect to the rise in the sea level. 

The Mediterranean coast line is very ragged and indented. It often 
exists in the ratio of 1:5 and even up to 1:10. 

Of the total coast lenght (coast line) which is approximately 46,000 km, 
75% is taken up by only four countries: Greece, Yugo�lavia, Italy and Turkey. 
40% of the coast line make up the islands found mainly in Greece (7,700 km), 
Yugoslavia (4,024 km), Italy (3,766 km), Spain (910 km), and in France 
(Corsica 802 km). (Figure 4, Table 7) 

According to the accessible data, some 25,000 km or 54% of the total 
coast lenght is rocky (rocks and rocky platforms), while some 21,000 km of the 
coast ts made up of accumulation (sandy and rocky beaches, dunes, wetlands, 
lagoons, estuaries and deltas). 

Lately a part of the coast has been artificially turned into beaches 
by depositing sand or flatening out rocky platforms. This rearranging or 
reconstruction is for now on a small level, hut in Spain it has already 
reached up to 5% of the coastal leght. (see the following Table) 

There are no figures on the coastal terrain incline. Rowever, it may be 
assumed that the main impact of climatic changes or the sea level rise will be 
felt in the cities most of which are located on the coast line itself. 
Therefore, the harbours will be affected as well. There are no accessible 
figures concerning this fact. The only indications for the size of this 
occurence are the figures on the areas taken up by cities and settlements 
which in essence include harbours, all their facilities, and industrial zones. 
The total area covered by cities and settlements is 14,213 krn2 (Table 8). 
This is 1.11% of the total area of the Mediterranean administrative regions. 

The fact that every kilometer in length contains 2,885 inhabitants is 
not very relevant or indicative, because it refers to the entire population, 
even that of the areas adjoining the immediate coastal belt. But, the fact 



CXlNl'RV
 

·.-1

C:
 

rd
 

rd
 

0
 

111
 

r-1
 

.....
 

41
 

....
 

U)
 

0
 

.-4
 

·.-1
·.-1

0
 

TYPE
 
CF

 
i::

 
0

 
>,

 
rd

 
U)

 
A

0
 

]
 

::,
 

Ill
 

C:
 

41
 

.jJ
 

Ill
 

11.l
 

H
 

0
 

�
 

·.-1
i::

 
.-4

 
.I,.)

 
0

 
rd

 
41

 
M

 
·ri

 
cu

 
Ill

 
0..

 
>,

 
·.-1

QI
 

0
 

111
 

rd
 

111
 

.-4
 

0,
 

.Q
 

41
 

g 
g:
 

H
.Q

 
H

 
>.

 
�

 
!

0,
 

M
 

0..
M

 
.µ

 
�

 
::,

 
r-1

 
M

 
>.

Q)
 

U)
 

O'>
 

�
 

�
 

0
 

Yl
f'zl

 
H

 
l"'J

 
<

 
(!J

 
u

Cl)
 

� 
H

 
r<l

 
H

 
E-t

 

la:k
y

 
'
 

3
 

6
4
 

40
 

100
 

80
 

30
 

70
 

60
 

50
 

65
 

65
 

5 
5
 

5
20

 
50

 
50

 
5
4
 
%
 

�
ts

 
km

 
8
0
 

1090
 

31
81

 
180

 
489

3
 

12
5 

10
500

 
31

15
 

39
1 

ll
9 

14
6 

10
 

50
 

90
 

2
fi0

 
600

 
2

56
 

2
50

B6
 

Ooas
ts

 
%
 

92
 

36
 

60
 

0 
20

 
70

 
30

 
40

 
50

 
35

 
35

 
95

 
95

 
95

 
8
0
 

50
 

50
 

4
6

 
%
 

cr
ea

ted
 by

 
aa:urula

tial
 

km
 

23
70

 
613

 
4

77
2

 
0 

1
2

2
3
 

29
3 

4
500

 
20

76
 

39
1 

64
 

7
9
 

19
0 

900
 

168
0 

10
40

 
600

 
2

56
 

21
04

7 
ard

 de
ra;

it
 

*
pl

us
 5

1 
o

f 
ar

ti
fic

ia
l 

coas
tal

 beac:nes

D
iv

is
i.cn

 o
f
 

the
 ooas

ts
 

aaxn-
d

ing
 

to
 the

ir
 

na
t

u
re

 

w
 



Page 14 

refering to the area taken up by cities and settlements does have some 
relative value since that area is usually located by the coast line. 

It is necessary to accept that the climatic changes would primarily and 
most strongly impact that part of the coast which consists of accumulation. 
This impact would no�e just mechanical (both static and dynamic, a 
consequence of the sea level rise) but also chemical because of the 
composition of sea water. Thus, the levels of underground waters would rise 
while the soil would become salinified as would flowing underground waters and 
aquifers. 

The knowledge received from case studies and from other studies plus 
empirical knowledge of the Mediterranean coast, allows us to accept the 
following ideas. First, in addition to the primary impact on coastal cities, 
harbours and on a part of the tourist beaches, a secondary and equally strong 
an impact would be felt in the lowlands and swampy coastal regions located 
mostly in the eastern part of the Mediterranean. Second, this impact would 
also hit the estuaries in the western part of the Mediterranean. This refers 
mainly to the shores both along the Nile delta and along wider areas of the 
river Po delta (Raven, Venice, Trieste), to parts of the Albanian coast, to 
the southermost parts of the Yugoslav coast (Ulcinj, lake Skadarsko),•to the 
region of Tunis (Biserrta), to thH-Turkish coast from Adana to Mersin, to the 
mouth of the river Ebro, to the Neretva and Mirna deltas in Yugoslavia, and 
especially to the regions around the mouth of the Rhone in France. 
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At the present time approximately 133 million people, which represent 
37% of the population of the Mediterranean countries, live in the littoral or 
coastal zones which themselves represent only 17% of the total area of these 
countries (Table 9). About 87 million people live in the urban zones, and 
this equals 61% of the inhabitants of the coastal zones. 

The Blue Plan scenarios show that in the year 2025 there will be between 
200 and 220 million inhabitants living in the coastal zones. This will 
represent up to 39% of the total population; 150 to 175 million of these 
inhabitants will be living in the cities, and this equals 75% of the 
population of the coastal zones. 

The process of littorization will continue but with much lesser 
intensity than the process of urbanization. This second process will 
especially be intense in the southern and eastern parts of the Mediterranean, 
where today 40 to 50% of the population lives in the urban areas. According to 
the Blue Plan scenario this figure is expected to reach 70 to 80% by the year 
202·5 which is the present share of the population percentage in the northern 
part of the Mediterranean. 

The changes in the climatic conditions will have a definite but limited 
impact, especially in the first years of the sea level rise, on the 
distribution and dynamics of the population in the littoral zones. This 
premise presumes that adequate measures for th� protection of the inhabited 
parts immediately next to the coastal line will have already been taken. 

According to all assessments the dynamics of natural growth will not 
suffer from any changes in caused by the sea level rise. It will in fact 
continue to follow the present trends of population growth in individual 
countries. These trends are: the decrease of natural growth of the population 
size in the countries on the North Mediterranean coast, a strong increase of 
the population size in the countries on the southern and eastern coasts of the 
Mediterranean. The natural population growth is primarily affected by other 
factors such as the growth of the standard of living, the growth of the 
economic strenght, the level of medical care, the cultural level, religious 
customs, etc. 

The mechanical population growth caused by the present process of 
littoralization will probably not change as well, at least in the first period
of the climatic condition changes.

Likewise, changes in the overall growth of the population in the coastal 
zones is not expected. This is so because the number of inhabitants in the 
littoral zones which could be impacted represents a relatively small 
percentage of the total number of inhabitants, while the gradual nature of the 
impact (occuring over a long period of time) allows the population to adapt. 

Therefore, the total growth of the population size in the coastal zones 
will continue to follow the present trends. 

However the distribution that is the redistribution of the numerous 
people. living immediately next to the coastal line will in future time periods 
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experience the manifestations of the impacts of climatic changes. 
Nevertheless, this depends on the local coastal con£igurations and individual 
settlement structures. 

It is very probable that the expected climatic changes will not 
diminish the predicted speed of littoralization in both the Northern and the 
Southern Mediterranean. Thay can only increase this speed, especially in the 
south where there will naturally be a widening of the desert zone toward the 
North. 

The· urbanization process will probably be slower than the one predicted 
by the Blue Plan scenario. Smaller water supplies, poorer water quality, the 
need for more purified drinking water, useage of water from farther sources, 
plus a greater level of waste water treatment and consequent reusal will in 
the existing cities require greater expenditures for the building of necessary 
infrastructures. This will raise the cost of living in the cities which will 
in turn destimulate the process of urbanization. 

The temperature rise will make the living conditions less pleasant 
during the summer·months. In unprotected city spaces the temperature will even 
reach tropical heights. The hot exausts of air-condition systems, which will 
probably be used more than today, will also contribute to a great extent to 
the temperature rise. A reduction of their use might possibly and only be 
caused by a drastic rise in energy prices. 

It is necessary to establish firm methods of water management for both 
private and communal use (the upkeep of greenery and street cleaning) because 
of the expected reduced precipitations� Because of the temperature rise and in 
turn the increased evaporatiort, we may expect that greater amounts of water 
will be needed for the previous uses, unless this problem is not solved 
through the reusal of waste water. 

If we accept both the fact that the only definite figures on the 
population size of the coastal zones exist for the political-administrative 
regions and the basis of calculation the figures of Blue Plan, then in the 
coastal regions of the Mediterranean in the year 1985 there were 133,483,000 
inhabitants occupying a total of 1,280,802,000 square kilometers. This means 
that 37.55% of the population in the Mediterranean countries inhabited only 
15.02% of the area of these countries. 

By evaluating the assessments explained in Background Information, we 
may conclude that maximally 5% of the population would be indirectly affected 
by the the impacts of climatic changes. This is 5% of the 133,483,000 people 
living in the political-administrative regions of the Mediterranean, which is 
some 6,700,000 inhabitants. That part of this number which may directly be 
affected by the sea level rise is difficult to approximate because it depends 
upon local conditions. However, that part will most likely not be greater than 
10-20% of the number which means approximately 1 million to 1.5 million
people. The reprecussions to the impacts may be felt in the need for the
removal of housing units and communal infrastructures tied to these units and
eventually for the relocation of part of those inhabitants. This need will
probably arise only in later years of the manifestations of climatic change
impacts.
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Problems different from the mentioned ones arise while assessing the 
number of people living immediately next to the coast. We are already aware 
of the difficulty in knowing the local conditions and determining the sizes of 
the administrative regions which may be very large. For some countries the 
sizes may reach up to 100% of· the individual country• s area as in Albania, 
Lebanon, Israel and Monacco. For the North coast this is 39.50%, for islands 
it is 100%1 for the Southern and Eastern Mediterranean it is 30.94%.

The average number of inhabitants per coastal kilometer is 2,885 (from 
442 in some countries to 21.250 in Israel)_, (Table 10). The level of 
urbanization of the coastal areas on the Mediterranean is 61.21% of the total 
number of inhabitants (Table 11).

6. ACTIVI'l'IES

6.1. AGRICULTURE AND FORESTRY

. All agriculture is based upon a few natural factors. These are 
primarily the climate (temperature, precipitation and its distribution, water 
availability) and then the soil and vegetation. Within the limits of these 
factors, man through his activity produces goods for his needs that is for his 
personal use or sale on the market. 

Agricultural production in the Mediterranean countries is generally 
oriented toward food production. The only exception is the growth of 
industrial plants such as tobacco and cotton in a few countries. 

The agricultural areas of individual countries comprise less than 50%

of the total area of each country (Table 12). In some countries or 
specifically in the North African countries, these areas are not more than 10% 
of the total area. Generally speaking, in recent times the Mediterranean 
agricultural regions have remained unchanged even though in some highly 
developed countries such as Italy and France they have grown smaller. 

The largest part of the agricultural production takes place in the 
coastal zones. 40% of the total area of these zones is taken up by the 
agricultural production. 

In the Northern Mediterranean countries and Turkey, the largest part of 
agricultural production does not take place in the coastal zones. However, 
this is not true in the Eastern and Southern Mediterranean countries where 
agriculture is mainly located in the coastal zones. The exception to this is 
Egypt, whose production takes place in the Nile delta as well as along the 
shores of this river far inland. 

In the Northern Mediterranean there are several large alluvial valleys 
(Po, Rhone, Ebro). Such smaller alluvial valleys are also located in other 
Mediterranean countries (e.g. the Neretva and Mirna river valleys in 
Yugoslavia, the Vardar in Greece, etc.). 

In the period after 1970 a large part of the agricultural production 
was made more modern and intense. The use of fertilizers went up 50%, while 
the number of tractors increased 40%. But, these changes were not the same in 
the entire region. The greatest changes were instigated in the most developed 
countries. 



Page 18 

There are significant differences in the current agricultural 
production of the·individual Mediterranean countries. In some countries most 
of the agricultural lands are being irrigated and fertilized with the use of 
modern mechanization (Table 13). In other countries this is insignificant. The 
consequences are major differences in the crop yields. Thus, the yield of 
cereal crops in the countries of the Maghreb amounts to 10 quintal pernectar, 
while in the Northern Mediterranean countries it is well over SO quintal per 
hectar. 

The agricultural production of som� countries cannot fulfill the 
present needs of those countries. The prognoses of FAO up to the year 200.0 
state.that the need for self-produced food will even be greater regardless of 
the expected and significant increase in the production of a great variety of 
products. 

It is possible to better or increase the existing production by 
increasing the level of agricultural machanization, the amount of fertilizer 
use, the amount of pesticide use, the level of irrigation and by creating new 
ge.netic species which will bring greater yields. 

The expected climatic changes in the Mediterranean regions may have 
very far reaching consequences on agriculture. 

The sea ·level rise, which is bel.ieved to be the "firmest" uniform 
occurence on the entire Mediterranean, will directly and primarily impact ,the 
lowlands, the wetlands and the estuaries as described in the chapter on 
coasts. These lands constitute a very important but not a main part of the 
agricultural areas due to the quality of their soils. 

Most of the Mediterranean agriculture is located on lands which will 
not be directly and physically impacted by the sea level rise. However, they 
could ultimately be strongly affected by other factors such as the temperature 
rise, salinization and the changes in the amount and distribution of 
precipitations. These factors could also cause changes in the geographical 
arrangement of individual crop cultures, in their quality, and so on. 

A lenghtening of the summer dry period may affect the existence of 
crops or plantations, the incomes of farmers, and the commercial values of 
products. 

The temperature rise will in many ways directly impact agricultural 
production. It will affect the vegetational cycles. It will move the harvest 
time into the spring and shift the boundaries of individual crop growth. It 
will also have an affect on the quality of produce. 

The indirect impact of the temperature rise will manifest itself as the 
following: decreased precipitation (especially in the summer), increased 
evaporation, lower moisture levels of the soil, increased erosion, decrease in 
agricultural areas, fewer storms, and as the increase in the sea level which 
will in turn cause an increase in the salt level of alluvial valleys. 

Most of the significant agricultural plants require the greatest 
amounts of water during the spring or summer or during the periods of least 
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precipitation on the Mediterranean. The absence of showers in late spring or 
early summer may significantly reduce productivity in those areas where there 
is no irrigation. Only irrigation can guarantee a good harvest in the entire 
Mediterranean region. This will be even more pronounced under the changed 
climatic conditions, when precipitation decreases, evaporation increases and 
the soil moisture lessens. The need for irrigation will then be significantly 
greater than today, since only that will ensure a good harvest. 

Simultaneously with the growth of the neeed for irrigation, the 
available amounts of water will decrease. �o satisfy the needs it will be 
necessary to use whenever possible closed systems of water distribution and 
ways of supplying water which will maximally reduce water evaporation. 
Likewise, it may be necessary to reuse waste waters. 

Along with an increase in evaporation and the consequent decrease in 
soil moisture there w.ill probably be an increase in the number of summer 
storms in the coastal areas. All this will result in greater soil erosion 
conditioned by the wind. This will reduce the sizes of agricultural areas if 
proper protective measures are not taken. The sea level rise may affect 
agriculture in the alluvial valleys. This rise may directly reduce the 
agricultural areas if proper protective measures such as the building of dams 
are not taken. The sea level rise will also contribute to a greater soil 
salinity, which may in some regions limit soil use for agricultural 
production. 

The temperature rise may have signicant effects in the development of 
various parasites and insects, which may directly affect agricultural 

_productivity and income. 

To prevent the mentioned consequences it will be necessary to invest 
significant funds in building irrigation systems, in taking protective 
measures against erosion and in erecting dams for protection from the sea. 

These actions will make agricultural production much more expensive, 
and that will have far-reaching consequences on socio-economic relations. We 
believe that the economically richer countries or the Northern Meditteranean 
countries will solve these problems more easily. The ecconomically poorer 

·countries of the South, which even today have problems with supplying their
inhabitabts with food, will in the future be faced with even greater
problems.

The particular Mediterranean crops and the advantages of early fruit 
production may receive strong competition from deeper North. Here the 
temperature rise with already more abundant precipitation may create very 
favorable conditions for agriculture which will encourage the northern 
territories to start agricultural production. 

The forest areas in the immediate coastal belt represent limited 
capacities for timber production. This timber is for the most part abandoned 
since it is unsuitable for most constructional uses except for sme specific 
needs. These forests have limited capacities even though wood has also been 
abandoned as a heating fuel. 
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However, forest areas constitute the basis of the plant and animal 
ecosystem as well as a strong influence on microclimatic conditions. Also, 
forests and trees are one of the most typical characteristics of the 
Mediterranean landscape. 

0

The sea level rise will probably not directly affect the forest areas 
since there are practically none located on the coast line. This premise 
excludes the individual small or large groups of trees artificially planted 
next to the sea in parks and promenades. 

However, all other changes (tempera�ure, amount and distribution of 
precipitation, salination) may greatly affect the growth of forests. Their 
effects m�y be intensified since the forests have already been attacked by 
pollution from countless sources. 

In addition to this, the temperature rise and the smaller precipitation 

in the summer months will surely bring· the forest fires to their highest 
degree. They are encouraged even now by the present temperatures in summer. 

It is difficult to assess the agricultural and forest areas in the 
Mediterranean coastal regions because of the existing level of statistical 
organization. But, in the attachment some elements important for agriculture 
and forestry are presented as far as they could be gathered according to Blue 
Plan (Tables 14-18). A more precise statistical survey of forest fires is also 
presented in the attachment (Table 19}. 

The impacts of climatic changes on waters, on precipitations and their 
distribution, and on agricultural and forest soils are especially locally 
conditioned, more so than on other things. They require complex reforms in 
agrarian techniques and technology. Now, since there already exist some more 
or less hypothetical exminations of the effects of changes in climatic 
conditions on agriculture: on individual crops, individual plantings, fruits 
(vineyards) and vegetables, and on the production of produce, and since, the 
general cohclusions of those examinations point out the lack of information 
and thus the need for further resarch; it follows that more study of the local 
conditions of the existing climate, soil, land configuration, precipitation, 
soil permeability {water retainment) is imperative. 

6.2. INDUSTRY AND ENERGY PRODUCTION 

There are great advantages in locating industry and plants for energy 
generation, as a specific form of industry, in the coastal regions. This is so 
because the coastal zone represents a place where two transport systems meet 
(land and sea transport). 

This is the reason why in the last few decades within the processs of 
littorization there was a "moving" of industry immediately next to the coast 
line. 

This "moving" refers mainly to energy generating plants (thermal 
power-plants run by coal and crude oil, nuclear power-plants), to basic 
chemical industry, to oil rafineries, and to cement and steel producing 
factories. These industries have located themselves to coastal regions bOth 

for transport advantages and for needs of large water quantities (Figure 6). 
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These basic or "heavy" industries have primarily developed on the 
North-eastern coasts of the Mediterranean next to large harbours where they 
form harbour-industrial zones. Some separate industrial zones have been built 
on their own harbours as is the case with Maghiera near Venice and Foss near 
Marseille. Where possible, these industrial zones were built on flatlands next 
to the coast, so the impact of the sea level rise will be strong. It will 
consequently require that protective structures such as embankments or dams be 
built. It will also require the reconstruction of systems dealing with waste 
waters in places where they empty into the sea. 

The tendency of future industrial development is a stagnation of these 
types of basic or "heavy" industries on the Northern Mediterranean coasts, 
while on the southern and eastern coasts the tendency is an increase or strong 
future development of these industries. 

There are no existing figures on the number of industrial plants in the 
coastal regions located immediately next to the coast line. However, according 
to loose assessments this may be 50-60% of the total capacity of that 
industry, bearing in mind that sone industrial branches are wholy (100%} 
located on the coast line. 

Using the available figures received from Blue Plan on both the 
Northern and Southern Mediterranean, we may set up the following table: 

NORTH TURK:i::Y SOUTH TOTAL 

Rafineries existing 
planned 

32 
0 

3 
l 

15 
10 

50 

11 
--------------------------------------------------------------------------------

Thermal 
power-plants 

existing 
planned 

28 

4 

11 
5 

23 
23 

32 
62 

-------------------------------------------------------------------------------

Total no. 
of plants 

existing 
planned 

60 
4 

14 
6 

38 
33 

112 
43 

In addition to the plants listed in the above table, there are 73 
petrochemical plants existing and 31 planned, 28 metalurgic plants existing 
and 8 planned or being built, plus 56 chemical industry plants existing and 28 
planned or buing built in the -coastal r·egions of the Mediterranean. 

There are no figures on the number of industrial plants located at sea 
level which may directly be threatened by the sea level rise nor on the 
percentage of plants which will have dificulties in adapting their systems of 
waste water disposal to new standards. The manufacture of sea salt will find 
itself in a critical state even with a sea level rise of 20 cm. 

Greater difficulties can arise for those industries which are forced to 
use mainly fresh-water resources. Any assessment will be hard to make since 
this situation will vary locally. More importantly, the reprecussions of 
climatic changes on the amounts of available water are basically unknown and 
are also very locally conditioned. 
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The problem of energy as a motor force in development and as an 
indirect producer of co2, which in turn intensifies the "greenhouse" effect, 
shall not be discussed here. However, it should be said that according to the 
assessments of Blue Plan, the growth of the need for more energy in the future 
will lessen the exploitation of crude oil after the year 2000. This need will 
require that 100-250 units of 1000 megawatt power,.which corresponds to 
200-375 million tons of coal, be built in addition to the existing energy
production plants. This will of course depend upon individual development
scenarios.

Keeping in mind that industry represents an economic branch with large 
capital and that it is usually concentrated in one location, we may conclude 
that these changes should not create difficulties in the protection of 
industrial plants and zones from the sea level rise. 

6.3. TOURISM 

The Mediterranean is with respect to international tourism by far the 
sfrongest region in the world. For over 30% of the tourists which vacation 
outside their own country, the final destination is one or more of the 
Mediterranean countries. In 1984 there were over 100,000,000 visitors on the 
Mediterranean (Table 20). The domestic tourists, those which visited the 
shores of their own country, numbered 45 million. This number is probably much 
too low, since most of the countries do not give enough attention to 
registering their domestic tourists. 

Mediterranean tourism is primarily oriented on swimming and 
sun-bathing, that is on recreational activities which directly use the sea 
shore. 

Therefore, the immediate coast, its relief and its soil quality and 
composition on land and in the sea adjoing the land,is of prime importance to 
Mediterranean tourism. 

However, tourism on the Mediterranean appeals to people not only 
because of the shores fit for swimming and sun-bathing, and the desirable 
climatic conditions, but also because of the attractiveness of the typical 
Mediterranean settlements, landscapes and cultural heritage left by the 
peoples of the Mediterranean. 

A large part of the tourist accomodation facilities such as hotels, 
camps, and youth hostels, is located immediately next to the coast line not 
exceeding 200-300 meters inland� The location of these facilities at a 
distance farther from the shore than this may mainly be found in the very 
developed and luxurious tourist areas. 

In 1984 the tourist accomodation establishments covered an area of 
2,168,770 x 1000 m2 of which the hotels took up 203,280 x 
1000 m2 while the other establishments took up 1,975,610 x 1000 m2

(Table 21). According to the number of beds, the hotels can accomodate 
5,082,00 guests while the other establishments can accomodate 28,223,000 
guests. 
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Mediterranean tourism fluctuates seasonally. The number of visitors in 
the period from June to September is over 50% and sometimes even 70-80 precent 
larger than in other periods of the year. The high peak season lasts from the 
end of June to mid-August. 

The tendencies for further development in tourism are quite strong. 
According to evaluations by some Blue Plan scenarios, the expected number of 
tourists for the year 2000 is from 139 million to 184 million, and this number 
for the year 2025 is from 219 million to 341 million (Table 22). Tour 
operators and airline companies believe th�t the number of tourists will be 
even higher. 

Tourism is also a great "user" of water and "producer" of both liquid 
and solid wastes which directly go into the sea (Table 23).

Furthermore, tourism as an economic branch will suffer the greatest 
perturbations from the impacts of climatic changes even in those areas where 
the sea level rise would not cause major repercussions. Even if the tourist 
accomodation facilities would not he affected by the sea level rise, it is 
most certain that a large number of the beaches would disappear or would 
require substantial investments for reconstruction. 

The expected climatic changes will also have the effect of lenghtening 
the tourist season from May to October by creating more favorable weather 
conditions . 

It is difficult.to assess the number of tourist accomodation 
establishments built immediately next to the coast line, but all the 
facilities are built having beach use in mind. 

A special type of tourism, nautical tourism, has stimulated the 
building of a large number of marinas, sport harbours and berths. They will in 
essence be harder hit than the large freight harbours. 

Blue Plan made one trial at evaluating the pressure of tour ims on 
coastal zones and the coast line (Table 24). This evaluation may give a 
clearer picture of how direct the relationship between tourism and the coast 
is. 

The impact of the sea level rise on beaches, which are an essential 
tourist amenity, would be great. Beaches made of accumulation with rocky 
inclines only a few meters from the sea would be first to disappear. There 
would also be problems with beaches where large infrastructures located only a 
few meters from the sea limit beach expansion. But, the problems here would 
deal with major relocation of these city roads and promenades (Niece - Cannes} 
or with the relocation of streets and railway lines (coastal strech between 
Niece and Cannes, parts of the Italian and Yugoslav coasts). 

The impacts of both the sea level rise and temperature rise on water 
needed for tourism and on waste water drainage are just some of the 
consequences that will come about in other economic activities and cities.The 
islands may experience even graver consequences than those on land. 

However, the rise in air temperature and sea level may enhance the 
attractiveness of the continental lakes and of the coastal tourist areas of 
other seas (Baltic, North Sea). 
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The impacts of climatic changes on tourism in general, especially the 
impacts of the sea level rise and the temperature rise, may be difficult to 
assess without knowing the local situations. These situations should be 
researched by some case studies of typical coastal regions. Any attempts to 
relieve the impacts will be faced with great organizational and financial 
difficulties for at least two reasons. First, tourism is a typical form of 
dispersional concentrated capital (a great number of small or large tourist 
accomodation and caterring establishments). Second, moneys from tourism must 
be invested into communal infrastructures of settlements in which these 
establishments are located and also into structures located outside these 
settlements. 

6.4. TRAFFIC 

Traffic in the Mediterranean region has for centuries developed in such 
a way that maritime traffic was elemental in connecting the various 
Mediterranean areas, while land traffic connected the Mediterranean region 
with continental Europe, Asia and known parts of Africa. Therefore, in the 
past there was no land travel between the individual Mediterranean regions, 
save the strech of land from Spain through southern France into Italy. 

That situation was present from the end of the last century or begining 
of this century when roads and railway lines partially began to be built on 
the Western Mediterranean. They connected the individual Mediterranean areas 
longitudinally by running parallel and very often immediately· next to the 
coast line. That trend was continued at the middle of this century by building 
modern roads longitudinally along the coast in the East Mediterranean and in 
its African South. In the countries of the South-western Mediterranean where 
traffic ways already existed immediately next to the coast, fast roads higher 
and farther from the coast lines were built. The roads transversed the land 
immediately next to the coast line in a number of sections according to the 
topographical situation or relief. In some harbours traffic became 
concentrated. These harbours significantly grew in size and expanded their 
function by creating industrial complexes �ithin their confines or very close 
by, in any respect close to the shore. However, the greatest number of 
harbours located in small or average size cities and settlements remained 
virtually unchanged and took the function of so called city ports for local 
passanger traffic and for nautical sport activities of the local inhabitants. 

Maritime traffic continued to have the function of connecting the 
Mediterranean countries, but only in terms of freight transport, while 
passanger traffic became airborne. Air traffic was similar in developing (a 
tendency which is still present) as was road traffic in the far past. The 
relations North-South-North are very emphasizedi longitudinal connections have 
been neglected. In turn, every longitudinal trip accros the Mediterranean 
requires traveling inland and taking a connecting flight. 

There are no figures on the lenghts of roaas �nd railway lines 
immediately next to the coast line. According to Blue Plan's assessment the 
roads and railways take up 10-20 thousand square kilometers of land. A few 
airports have been built immediately next to the coast (Barcelona,· Athens, 
Split, Tunis, Malta) or on soil deposited into the sea (Niece, Tivat in 
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fugoslavia, and others). In the attachments data on the total lenghts of roads 
in the Mediterranean countries is presented without the figures concerning 
taffic-ways immediately next to the coast (Table 25 & 26, Figure 7). 

The impacts of the climatic changes will be very strong and more 
significant on the harbours than on the roads, railway lines and airports. 
Bearing in mind that this concerns crutially important and investmentwise 
demanding structures of strategic and economic significance, there should not 
be any difficulty in raising funds to combat the climatic changes especially 
the sea level rise. In addition, the protection from the sea level rise will 
be primary when protecting cities, settlements, and especially the ports of 
small and average size settlements. 

6.5. FISHERIES AND AQUACULTURE 

FISHERIES 

From antiquity foods recieved from the sea have been an important 
staple in the diets of the inhabitants of all the Mediterranean coastal zones 
especially of the small islands. With the development of food preservation 
techniques and faster transport, the consumer region of fresh sea foods spread 
inland. And so, today there are no obstacles in transporting fresh marine 
organisms to any place in any Mediterranean country. 

The production of sea foods in the Mediterranean countries reaches the 
level of approximately 4 million tons a year. Even though this amount has 
beeen constant for about the last 10 years, there have been significant 
changes in the consumer structure. In the past there was mainly cheaper and 
poorer qualty fish (sardines, mackerel), while today there are greater 
quantities of higher quality fish (mullet, perch, dorade). 

The needs of individual Mediterranean countries for sea food are 
basically satisfied through national fishing. However, the annual catch on the 
Mediterranean is approximately l million tons, while the rest comes from 
fishing in other water bodies such as the Atlantic (Table 27). 

Generally speaking there has been a change in the structure of the 
catch in the past years for a few reasonsi the overexploitation of some 
species, the demands of the market, and the development of specific new 
techniques in fishing. 

Looking at individual countries, we find that major differences exist 
in the catch structure changes. In the more developed countries of the North 
Mediterranean, there has been a significant decrease in the catch amount of 
average quality fish and an increase in the catch amount of high quality fish. 
In the less developed countries there has been no real change in the catch 
amount of poorer quality fish. 

The change in the catch structure came about through the application of 
new fishing techniques and was conditioned by investing both human and 
financial resources. 
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According to some assessments the present level of fishing is somewhat 
lower or is already past the allowable catch. This may endanger the existing 
fish stock. It is probable that individual fish species are caught in amounts 
that are significantly lower than the amounts which may endanger their 
survival. However, there are species which in some areas are caught much more 
than they should be. The consequences of this are reductions in the amounts� 
individual species and their eventual disappearance {e.g. mackerel in the 
Adriatic -Sea). 

For every individual region and for the entire Mediterranean·, proper 
stock assessments, esablished systems of catch monitoring, and the further 
development of fishing thechniques will enable an optimal catch without the 
danger of overexploitation or of the disapperance of some species. 

Some experts warn that the increase in pollution which comes from the 
land and goes into the sea will be unfavorably reflected on the total stock as 
well as on individual significant species by forcing them into farther regions 
which will make fishing more difficult. Both of these elements may cause a 
reduction of the catch. 

It is very likely that the expected climatic changes as well as their 
direct consequences will cause a series of changes in the ecosystem. Existing 
ecological balances and chains will be broken, and new ones will be formed on 
significantly different levels. 

The Mediterranean region is characteristic because it contains species 
which are heterogenous in every individual area. This is the result of the 
physical characteristics of biotype which greatly differ. Thus, in addition to 
rocky shores here are the alluvial shores� in some areas the continental shelf 
is very narrow, in some it is wide. The Mediterranean as a whole can be 
divided into parts which differ greatly in their characteristics. All that 
brings about changes of the ecological conditions. Generally speaking, the 
Mediterranean Sea is poor with a weak primary production which is the usual 
limiting factor of fish stock. 

The Mediterranean, a transitive region betweeen two continents and two 
oceans, is characterized by intense cyclonal movements. Cyclonal activity 
directly affects the dynamics of water-mass movements, especially in shallower 
half-enclosed regions. The question of precipitation tied to cyclonal activity 
remains unanswered. A general decrease is predicted for the entire year and 
for the summer period. However, it is not known whether in some regions of the 
Mediterranean there will be an increase in precipitation or in turn the inflow 
of fresh water. If this occurs then in other regions of the Mediterranean 
there will be a major decrease in precipitation. These non-uniform changes 
could cause very complex alterations in the physical characteristics of the 
Mediterranean Sea. In turn, they would cause complex changes in the biological 
world. 

Changes in the amounts of precipitation will significantly influence 
the change in physical characteristics, especially in the shallow coastal 
region. If we accept the predictions that on the entire Mediterranean region 
there will be a decrease in precipitation along with an increase in 
evaporation, then we may conclude that there will be both a salinity and a sea 
temperature rise. These changes in the physical characteristics of sea water 
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will affect the regime of tidal movements and sea water currents which will in 
turn affect the inflow of nutrients by altering the "upwelling" of deep-sea 
waters rich in nutrients. The changes in the physical characteristics will 
also affect the oxygen solubility in the sea. 

The changes in the physical characteristics will speed-up the 
physiological processes of marine organisms. They will also increase the speed 
of the mineralization process of organic matter. 

The rise of the sea level in shaliow coastal zones will significantly 
move the coast line inland. This will cause changes in the lives of the 
communities found in these zones. 

The rise in the sea temperature will in some regions, particularly in 
the shallow coastal waters, create subtropical or even tropical conditions. 
That will probably stipulate a greater immigration of numerous plant and 
animal species from the Red Sea through the Suez Cannal into the Mediterranean 
region. Some plant and animal species indigenousot the Red' Sea have already 
n_aturalized in the East Mediterranean, but in the future they will spread more 
and more West. 

The temperature rise will cause a narrowing of the areas of the 
semi-boreal elements of marine fauna, while the boreal species will be 
endangered or might even disappear. 

All these things will bring about major changes in the qualitative and 
quantitative composition of the Mediterranean marine flora and fauna. This 
means that the economically important populations of marine organisms will

also be affected. It is possible that the climatic changes cause subsequent 
changes in the migratory habits of migrational fish species which constitute 
the largest part of the annual catch. Likewise, there may be a shift in the 
distribution of some other economically important species. This may induce 
these species to occupy different ecological niches. The alteration of niches 
will probably require significant modification of existing fishing techniques 
and technology. This may include completely new mechanisms for detecting fish, 
larger boats capable of fishing in farther and deeper waters, and completely 
new fishing equipment. All these changes will require significant financial 
expenditures which may bring about a stagnation in the further development of 
fishing in the economically weaker countries. 

AQUACULTURE 

Some countries have tried to satisfy the demand for high quality fish 
by artificial rearing. The amounts of produced fish in comparison to the 
amounts caught are negligible. In 1987 approximately 26.5 thousand tons of 
high quality fish were produced. By 1992 this number is estimated to reach 44 
thousand tons. 

90% of the present production in the Mediterranean is through rearing 
in lagunes. Other techniques, of which rearing in cages is dominant, are in 
their primary stages and that only in some Mediterranean countries. The 
Mediterranean coast provides great conditions for further development of 
aquaculture. However, uncontroled development often endangers the areas 
suitable for aquaculture. If the production of fish through artificial rearing 



Page 28 

were to be notably increased, then measures for the protection of the suitable 
areas must immediately be taken. Within the framework of the PAP program in 
cooperation with FAO, ecological criteria for the rational development and 
protection of aquaculture in the Mediterranean coastal regions are being 
developed, so that the Mediterranean countries could on time instate proper 
protective measures for these areas. 

Since marine aquaculture is mainly located in the coastal zones, it is 

to be expected that the climatic changes and their direct consequences (the 
sea temperature rise, the salinity rise, ·the sea level rise) will greatly 
impact its development. Keeping in mind the fact that marine-culture in the 
Mediterranean comes from lagunes with an average depth of only 50 cm, it is 
not difficult to see that the changes may make the existing lagunes completely 
unfit for production. 

It is most likely that new lagunes will be created or that 

interventions on the existing ones will be necessary. 

A rise in both the salinity and temperature of the sea will result in a 

decrease of oxygen solubility and. in an increase of organic matter 
decomposition. The miniralization process is faster at high temperatures in 
areas containing large amounts of organic matter. This may cause a significant 
decrease in the oxygen quantities, or it may even create anoxic conditions. 
When such conditions are present marine organisms die off. 

The sea temperature rise will accelerate the growth of marine organisms 
in the colder periods of the year. This will make the time necessary for 
rearing shorter and thus more effective. 

The expected climatic changes will also affect other methods of 
rearing. However, that influence will be less important. 

The sea level rise will practically not have any great consequences. 

The reduction in oxygen solubility, which will be brought about by the 
salinity and temperature increase, will affect only the shallower areas. Here 
the decomposition of unconsumed food and fish excretion may cause a reduction 

of oxygen levels. 

The changes in climatic conditions may alter the effects of pollutants 
on certain organisms. In other words, the temperature change significantly 

affects the metabolic functions of the marine organisms. The expected 
temperature rise may, therefore, create major changes in the bioaccumulation 
of certain pollutants. This may have a negative impact on some commercially 
important species. In turn, criteria on the acceptable levels of sea water 

pollution in areas intended for rearing may need to be ammended. Moreover, 
some existing rearing areas will need to be relocated. 
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Water availablity is one of the key conditions for development on the 
Mediterranean. Generally speaking, water is scarce in the mediterranean 
region. In many individual areas there is a conflict between different 
consumers, and also a conflict between the consumers and the natural needs. 

Data on water sources, and water consumption is shown in Table 28. The 
water balance for the Mediterranean region is shown in Figure 8. 

Of the total current water consumption of 154,000 million m3, about 
72% is used for irrigation, 10% for the production of drinking water which is 
distributed through municipal waterworks, and 16% for industry which is not 
connected to the communal waterworks. 

The level of exploitation of the available sources is high in most 
cpuntries. In some countries it even exceeds 100% (Israel, Libya), which means 
that a certain amount of water is reused. 

Blue Plan scenarios have estimated the water consumption in the 
individual Mediterranean countries. A significant increase in the water 
consumption is predicted for the entire region and for the individual 
countries. 

According to the problems in supplying water which will arise in some 
Mediterranean countries, it is possible to distinguish the three following 
groups: 

l) Countries where available water supplies will remain considerable
until 2025 and beyond, where quite a comfortable margin would be
left for higher per capita consumption; whether countries with low
demographic growth (France, Italy, Greece, and Yugoslavia), or with
high growth (Albania, Turkey, Lebanon), provided that efforts are
made to harness and control water supplies (including preservation
of quality), in any case necessary (especially in countries with
higher population growth rates).

2) Countries where available water supplies, still satisfactory at
present, will be significantly reduced as the sole result of
generally high demographic growth (Spain, Morocco, Algeria, Cyprus),
but where overall water demands can be met until 2025, mainly by new
development schemes, and by large inter-regional transfers of water

in countries with very uneven distribution of resources, provides
that per capita consumptions remin close to their present levels.
Marked increases in such consumptions would quickly place these
countries in the critical position of those in the following group,
requiring solutions other than the conventional water schemes.

3) Countries where present available supplies are reduced or
negligable, and where exploitation indexes are already above 100%,
or will be by the year 2000. The demographic growth rates in these
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countries is low (Malta), average (Israel, Tunisia) or high (Egypt, 
Syria, Libya). In order to be met, per capita consumption from 
conventional resources will probably have to be reduced or else the 
country will have to resort either to exploiting non-conventional 
resources (fossil water, desalinified seawater) or to importing. 

The expected climatic changes will significantly affect the water 
balance in the Mediterranean region. This is quantitatively impossible to 
express without more detailed research. Therefore, we will descriptively try 
to explain. 

The decrease in precipitation and the increase in evaporation will 
reduce the amounts of running surface water and ground water. 

Since the distribution of rain water depends upon a number of 
simultaneous processes which will be affected by the climatic changes, we will 
briefly describe the iprnacts of these changes on those processes. 

Part of the precipitation volume after reaching the ground infiltrates 
the soil. Another part stays on the surface as runoff. The level of 
infiltration and the depth of penetration depend on the characteristics of the 
rain showers (force, duration, frequency) and on the characteristics of the 
soil (also on vegetation density or sodicity). Of the numerous soil 
charateristics, porosity and permeability are the most important. They are 
dependant on both the soil structure and texture. 

Figure 9 shows the dependence of infiltration on the amount of 
rainfall. The speed of infiltration markedly decreases as the intensity of 
rainfall increases. Runoff is significantly affected by surface storage and 
detention (SDm>• Figure 10 shows the interdependence of the precipitation
volume, surface storage, detention and runoff. 

The total infiltration of rain water per unit area may be increased by 
maintaining high soil infiltrability and also by increasing surface storage. 

The decrease in the infiltration speed during rain showers is the 
result of two main processes: the decrease in the hydraulic gradient, crust 
formation. 

Crust formation is conditioned by the joint action of the kinetic 
energy of each raindrop and the dispersion effect of rain, which is 
practically pure water. The chemical and physical characteristics of the soil 
also affect crust formation. 

The term crust represents a compact layer which forms on the surface of 
the soil by the aggregation of fine soil particles, mainly clay particles, 
around larger particles through raindrop activity. The permeability of such a 
layer is a few grades smaller than the permeability of the layer just below. 

By examining the formation of the crust, it was found that the 
electrolyte content of water and the soil sodicity have a significant effect 
on the infiltration speed, and likewise on the crust formation itself. 
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Figures 11 and 12 show the effect of soil sodicity and water salinity on the 
infiltration speed. The speed of infiltration markedly decreases when there is 
a decrease in the electrolyte concentration. At the same time, when there is a 
steady electrolyte concentration a greater sodicity of the soil will cause a 
faster reduction of the infiltration speed and a significantly lower final 
speed. 

The impact of raindrops has two consequences: breaking down the 
aggregates and enhancing the rate of the chemical dispersion by stearing the 
soil surface (Figure 13). 

Crust formed by raindrop impact of saline or destilled water was found 
to be irreversible when high energy rainfall was changed into low energy 
rainfall. Changing high energy rain made of destilled water into low energy 
rain made of saline water was not followed by an increase in the infiltration 
rate. Crust formed by high energy or low energy rain made of destilled water 
was found to be reversible to some extent when the salinity of the rain water 
was increased. 

These findings are important for arid and semi-arid regions, where 
intermittent application of saline irrigation water with relatively low impact 
energy occurs simultaneously with natural rainfall. 

The expected climatic changes will impact the process of infiltration 
and in turn the amounts of ground waters. A rise in soil aridity and the 
resulting soil degradation will reduce the volume of water which will 
infiltrate the ground. 

The temperature rise and the evaporation increase will also cause a 
decrease in water volumes. This will directly cause a rise in salinity levels. 
In some cases that may make the water unfit for home use as well as for other 
purposes. 

Owing to the sea level rise there may be an intrusion of sea water into 
the aquifers of the coastal areas. This will bring about a rise in the 
salinity. 

The reduction of the amount of both surface and ground water will cause 
a series of alterations in the rivers, streams, lakes and aquifers. 

The small rivers will have a minimal flow-through for most of the year. 
Some will even dry up in the summer months. Seasonal streams will move farther 
North. In the small and shallow lakes there may be an increase in the primary 
production due to the temperature rise which may create anoxic conditions. The 
salinity level will also rise. The water volumes in the aquifers will 
significantly decrease. Due to overextraction of these waters there may be an 
intrusion of sea water and a consequent salinity rise. Many insta�ces (e.g. 
Malta) are known where the overextraction/exploitation of these aquifers has 
resulted in the intrusion of sea water and salinity rise to the point of 
rendering that water unusable in homes. 

A decrease in fresh water sources will be accompanied by a greater 
demand for water consumption which will be the result of developmental needs 
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as well as of climatic changes. The greatest water consumption rise will be in 
agriculture, a field whic h at the present time consumes the largest quantities 
of water. 

To satisfy the growing demands while the quantities of available water 
are decreasing, it will be necessary to greatly ammend the existing systems of 
managing these waters. The system of managi�g water sources must primarily 
among other things insure the following: 

a. that available water quantities _will be protected from any sources
of pollution,

b. that specific water consumption in the individual areas of use be
reduced) and

c. that water reuse be increased.

The realization of these conditions will require that substantial funds 
be invested for the construction of waste water treatment plants and 
facilities needed for protecting �xisting waters from pollution. It will also 
re9uire investments for the development of technology which will enable a 
smaller consumption per produced unit. In agriculture for example, the 
specific consumption may be reduced by constructing closed systems of water 
distribution which will bring water to t�e very root of a plant. This greatly 
decreases evaporation and allows for a more effective water use. 

7.2. SOIL 

The geomorphology of all the Mediterranean coastal zones is marked by a 
variety and the alternation of the following elements: 

a. large river deltas (Po, Rhone, Nile)
b. narrow plains with mountainous hinterland
c. large plains and depressions frequently containing lakes
d. hills and mountain ranges touching the coastline
e. coastal dunes typical of the Mediterranean

These geomorphological elements can be found almost in the entire 
Mediterranean coastal region, but in each zone they are represented in a 
different mutual relationship. 

The parent substracts of the Mediterranean coastal zones are very 
diverse. The most frequent are limestone, marl, volcanic rock and tuft, 
elastic sediments, various alluvial deposits, bentonite clay, etc. The major 
soil regions are shown in Figure 14. The percentage of soil types.in each 
Mediterranean country is shown in Table 29.

Water erosion is an accute problem in the entire Mediterranean region 
(Table 30). The major factors which iniciated the erosion process are: 

rainfall erosiveness, 
high erodability of some substrates (marl, volcanic tuft, aeolian 
deposits and some loose Plastecene sediments), 
improper land use, 
inadequate soil cultivation and crop rotation, 



bad forest management, 
frequent forest fires, and 
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sodification on arid areas reducing the infiltration ability of the 
soil. 

An inventory of the erosion processes has been taken and an assessment 
of the erosion risks has been made only in several Mediterranean cuntries. The 
erosion mechanism under the specific Mediterranean conditions has not been 
fully investigated. 

Traditional measures of soil protection from water erosion in the 
region of fortified terraces are hardly accountable, because they still make 
mechanization and access by vehicular transport impossible. 

In the arid regions of the Eastern Mediterranean, wind erosion is an 
acute problem. 

In the river deltas and the sections of the coast which are composed of 
soft sediments, beach erosion is a serious problem (Egypt, Israel, Tunisia and 
Italy). 

Land slide is a specific problem in some Mediterranean countries 
(Cyprus, Greece, Turkey). 

Salinization and sodification of soils is a problem closely related to 
the rational use of water resources. The main form of secondary salinization 
is the increased salinity of subsoil water (aquifers), which is used for 
irrigation. 

Aquifers become saline because of excesssive pumping for irrigation and 
the intrusion of sea water. 

The abandoning of agricutural land has been a widespread phenomenon in 
the Mediterranean throughout history and is as much, if not more, today. The 
reasons for such a situation are various: 

decreased fertility of the soil due to erosion, salinization, 
sinking of the coast, etc., 
lack of water for irrigation; 
fragmentation of agricultural holdings below the actual limits of 
profitability; 
discrepancy between the crops raised and the technical and economic 
requirements of contemporary production; 
submersion of the coast line, 
cultivation on steep slopes inacsessible to machinery; 
countryside and forest fires; 
socioeconomic reasons generating a migration of labor for employment 
in tourism and industry. 

The inequitable distribution of natural resources in some Mediterranean 
countries resulted in high concentration of the population in their coastal 
zones (Egypt, Tunisia, Cyprus). The development of tourism, particulary 
intensified in the last decades, generated large migration flows in all the 
Mediterranean countries. The result of such a trend was enormous urban 
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expansion and the irreparable loss of hundreds of thousands of hectares of 
fertile land. In addition to the loss of fertile land, this represents both a 
biological and an esthetic degradation of the environment. 

The expected climatic changes brought about by the temperature rise 
will significantly affect the soil. 

This temperature rise will most likely not directly bring about those 
changes. Nevertheless, the indirect impact may be diverse and very great, 
depending on the local soil characteristi�s and climatic conditions. 

The evaporation increase along with the precipitation decrease will 
result in the decrease of soil T110isture. This will widen the areas without 
vegetation in the non-irrigated regions. There will be intensified erosion by 
the wind in these new barren areas. 

The decrease in precipitation and the increase in the evaporation will 
speed up the process of desertification (Table 31). 

The climatic changes will also alter the effects of water erosion. 
Studies on the effects of erosion conducted in arid and semi-arid areas of 
Israel show that blocking or reducing runoff directly reduces water erosion. 
As stated in the paragraph on water sources, runoff depends on the 
characteristics of both the soil and the coast. 

Surface runoff, and therefore erosion, can be controled by increasing 
the surface storage of the soil, by leaving small rocks and plant remains on 
the ground, and by dispersing electrolites on to the surface of the soil. The 
vegetation cover of the ground greatly reduces surface runoff. 

Water erosion should be less intense in the changed climatic conditions 
since a decrease in rainfall is expected. However, if there were to be an 
increase in the number of rain showers in the summer months, that is in that 
period when the agricultural lands are least covered by vegetation, then water 
erosion might be greatly intensified. It is very probable that this form of 
erosion will also be intensified in consequence to the increased number of 
forest fires and to the decreased number of areas covered by vegetaiton. 

According to the existing data at PAO, a large percentage of the 
surface areas in North Africa and in the Middle East is endangered by the 
process of salinization. It is estimated that the percentage of the irrigated 
land which is threatened by salinization equals 50% in the Euphrates valley in 
Siria, 30% in the Nile valley in Egypt, and 33% in Greece. Salinization is the 
result of the inefficient use of water, the lack of adequate drainage, and 
improper as well as inadequate management. This process of soil degradation 
may become even worse in the expected warmer conditions where it will be 
imperative to intensify irrigaiton in order.to ensure the necessary quantities 
of food. 

In the changed climatic conditions due to the proliferation of insects 
and plant diseases, there will probably be an escalation of the use of 
pesticides. This will enhace the soil degradation and in turn increase the 
probability of soil erosion. Significant reduction of the soil degradation can 
be achieved through the dispersion of chemical compounds of short duration. 

After achieving their purpose they would quickly degrade to simpler compounds 
which would not be detrimental to the soil. 
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The Mediterranean region is rich both in areas which have an important 

biological and ecological value (contain a graet variety of species), and also 

in places which are particularly significant because of their scientific, 

esthetic, historical, archeological, cultural and educational importance. 

Many of them have been preserved through the establishment of national, 

regional or local protected areas {national parks). Today there are 

approximately 100 protected areas located .in the Mediterranean coastal zones, 
About 70% of these are found in only five of the Nothern Mediterranean 

countries (Table 32, Figure 15). 

currently there are actions in many countries for the establishment of 
new protected areas or for the expansion of existing ones. Many of these 
actions are internationally supported in coordination with the Special 

Protected Areas Protocol, one of the Protocols of the Convention on the 

Protection of the Mediterranean Sea against Pollution. 

The expected climatic changes will have an impact on existing as well 

as on future protected areas. The impact and its magnitude will depend on the 

characteristics of every area, that is on the characteristics of the biotype 

and biocenose. 

The temperature rise will affect both the 111arine and land biocenoses. 

It is very probable that the impact on the land bicenoses will be greater 

because the consequent changes (e.g. decreased precipitation, increased 

evaporation} will be felt more on the land. The temperature rise will enhance 

the development of those species which favor higher temperatures. This may 
cause changes in the existing ecological balances, and in turn create new 

ones. The land ecosystems will also be more threatened by fires which will be 
more frequent in the changed climatic conditions. 

The sea level rise will bring about numerous changes. There will be a 
shifting of the borderlines between the land and the sea, which implies the 

shifting of the borders of the existing biocenoses. Depending on the physical 
characteristics of the biotype, the sea level rise may cause major erosion 

which will in turn bring about numerous changes in the region. 

The rise of the sea level will also result in various changes of the 

deltaic regions (e.g. the protected deltaic areas of the rivers Ebro, Nile, Po 
and Rhone}. 

It is necessary to gather a great volume of data on the individual 

regions in order to more specifically predict the impacts of the expected 
climatic changes. This data must include the following: 

a) topographic maps for every protected region,

b) facts on the tidal exchanges,

c) sedimentary facts on the biotype, and
d) facts on the existing biocenoses and their distributions in the

protected areas.
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Under the topic of communal infrastructure, we will in this document 
only discuss the system for supplying fresh water and the system for draining, 
treating and depositing these communal waste waters. 

There is little available technical data on the communal 
infrastructures in the Mediterranean region. There is only general information 
concerning the supply of fresh water and the systems for collecting and 
dispositing the liquid wastes {Tables 33 & 34). In spite of this, we can 
predict the possible impacts on these structures on the basis of the expected 

·climatic changes. However, every settlement has its own specific communal
infrastructure, and the impact of the expected changes will primarily depend
on those specific characteristics. Nevertheless, it is imperative that this
problem receives proper attention on the national level.

When discussing the development of the communal infrastructure on the 
Mediterranean, we must make a distinction between the situation in the 
Northern part and the Eastern and Southern parts of the Mediterranean. Within 
such a division there are other divisions between the urban and rural units. 
The general situation is that infrastructures are most numerous in the cities 
of the more developed northern countries, then less in the rural areas of the 
North, even less in the city areas of the South, and least of all in the rural 
areas of the South. 

This means that in actuality there are systems of waterworks 
constructed in all the regions of the Northern cities, while there are 
individual regions in some of the Southern cities which do not even have 
running fresh water. Furthermore, a large part of the country settlements in 
the North have waterworks, while this is not the case in the South. 

Until recently most of the sewage systems in the Mediterranean were 
constructed so that the liquid wastes were released by the shortest po�sible 
path into the sea. In turn, there was a large number of small systems 
releasing wastes immediately under or just at the surface of the sea. It was 
difficult to control these releases, and consequently the coastal waters 
became polluted. 

Only recently has there been a change in the conception of that 
practice. The general belief is that waste waters of a large area should be 
collected in one place, processed to an acceptable degree of contamination and 
then released through a long pipeline far into the sea. 

This method of waste water disposal allows for the reuse of these 
waters. This is of major importance to most of the Mediterreanean region, that 
is to areas where there are inadequate water sources. For some time now in 
Israel there has been no release of waste waters into the sea. After proper 
treatment all of the communal waste waters are reused mainly in agriculture 
for the irrigation of industrial crops. 

The expected climatic changes will have an impact on the existing 
communal infrastructure and will require the construction of new 
infrastructures. 
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Basically, the reduction in the available quantities of water will make 
the situation in areas where there is not enough water today even more 
difficult. It will be necessary to supply some cities and settlements with 
water from far away sources since the local sources, that is the sources being 
presently used,' will have a lessened capacity and poorer quality. 

Due to the temperature rise the rate of growth of various microoganisms 
in some water sources will increase. This will amplify the water-born 
environmental health risks. The eutrophic process might be intensified in some 
sources and rivers. All this will require.the construction of equipment and 
facilities for fresh water purification which there are none today. This will 
also significantly increase the price of fresh water. It is estimated that the 
price may even be double. 

The sea level rise may endanger the sewage systems in areas where they 
are positioned low. Unfortunately, that is the case in most of the coastal 
cities whose sewage systems also serve to collect rain water. The sea level 
rise may make the drainage of waste waters more difficult. When there are 
rainstorms the waste waters may flood the lower parts of these cities. 

However, the shortage of water will require the reusal of large 
quantities of waste water, and this will in turn require the construction of 
completely new sewage systems and facilities for waste water treatment. 

7.5. HISTORIC SETTLEMENTS 

A large number of generally speaking important cities and settlements 
is located in the coastal regions of the Mediterranean, their typology 
(typography, morphology) is very different. The coasts of all the 
Mediterranean countries abound in cities and settlements as well as in 
architectual structures outside of the cities, which belong to various 
architectual and urban types. They date from many different periods. There are 
evidences of great civilizations of antiquity, of medieval cities belonging to 
West-european and Byzantine cultures, of North-african cities belonging 
Islamic cultures, of numerous cities of more recent times which served as 
forts or as trade centers, and of modern settlements built by the development 
of tourism and industry. 

In many Mediterranean cities all these evidences may be found located 
one next to the other._This gives a specific value to these towns, while at 
the same time it creates major problems in their protection and worth. The 
problems which arise through the protection of the historic settlements, even 
though they are specific for every individual city or monument, do have much 
in common. This primarily refers t� the following; 

a} deterioration of cultural values especially those that have not been
preserved so far or those that are not very important. There is a
much greater percentage of unprotected ones.

b) economic degradation which is characteristic of the historic zones
of the larger towns or of entire smaller settlements.
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c) social degradation primarily refers to old cores which have lost
social balance either due to abandoned "living" functions or to
overcrowded activities,

d) the results of the above development can be especially seen in the
last few centuries through general neglect of the historical zones,
architectual and public utilities deterioration, hard housing and
hygenic conditions, and worn out infrastructure.

e) the functions of the historical zones are not adequate to their
importance� old cores and other zones have, in many cases, remained
without their vital functions.

f) disorganized traffic, especially vehicular, deforms the historical
and ambient values of old zones and becomes a physical menace to
them.

g) industrial construction in the surroundings of the historical
settlements means their visual degradation and is a cause of hard
ecological problems in the wider historical environment.

h) construction for the purposes of tourism also means the degradation
of the historical-ambient values of the old settlements unless it is
in accordance with the best interest of cultural heritage. Some
Mediterranean countries also bring forth specific problems among
which special attention should be given to the preventive protection
of the cultural values in earthquake zones.

All the Mediterranean countries try to protect their historical 
heritage (monuments, culture, etc.), and for that they have established 
organizational and legal systems. Moreover, every country has a_specific 
system which is significantly different from that in other country. 

In the coastal areas of the Mediterranean there is a significant number 
of urban units as well as individual structures which are registered in the 
list of the World Cultural and Natural Heritage. 

Some of the urban units and monuments are of such importance that major 
international help is included in their restoration and rehabilitation. One 
such example is Venice, a city located on a lagoon, which has enormous 
cultural, artistic and ambiental values. Venice is gradually sinking, and the 
rising waters are causing great damage to it. 

The expected climatic changes and their direct consequences will have 
an impact on the historic settlements and momuments. 

The predicted sea level rise will endanger all those monuments and 
settlements which are located at a height just above sea level. As we have 
already mentioned, Venice will find itself in a particularly difficult 
situation. 

The expected temperature rise and the resulting climatic changes along 
with air pollution may have a significant affect on the erosion of monuments 



Page 39 

and buildings. This may present a problem in terms of the stability of the 

structures themselves. The serious damage to the Acropolis brought about by 

air pollution is well known. 

Every historic monument or settlement is in itself a specific problem. 
Only through research and analysis of the individual cases will it be possible 
to predict the probable impacts. 

However, these impacts will only indirectly affect the protection and 

reconstruction of most of the historic settlements and monuments. That is, the 

climatic changes in the socio-economic development, and this may have adverse 
effects on the reconstruction and the rehabilitation of these historic 

settlements and monuments. The negative impact may be manifested both throuhg 
the reduction of funds needed for the reconstruction of these sites, and 
through the dvelopment of activities which may directly or indirectly cause 

nagative effects on the historic sites. 

It is very probable that it will be more difficult to raise funds for 

the protection of the historic sites in the countries which are relatively 
poor and already have difficulty with this. This is evident since significant 
amounts will go toward the alleviation of the negative impacts on various 
activities brought about by the climatic changes (e.g. the construction of 
irrigation systems in agriculture). 

CONCLUSIONS 

The impact of climatic changes on the socio-economic structure and on 
coastal activities such as tourism or industry as well as on the cities and' 
the distribution and dynamics of the population in the Mediterranean coastal 

zones, has been included in the research by the Task Team only recently, just 

a few months b�fore the begining of the meeting in Split in October of 1988. 
All earlier attempts to include this topic as part of the cooperative work of 
Blue Plan and the Priority Actions Program under MAP failed. Thus, the 
begining of the work on this study dates back to May of this year. 

Since the studies of BP and of PAP represent the only sistematic 

studies of the socio-economic structures on the entire Mediterranean, then 
those works had to be used as the starting point for the assessment of the 
constant influence of the climatic conditions on the socio-economic structure 
and activities. The data was sorted out so that the available facts and 
figures on the manifestations of the impacts of climatic changes on the 
environment as the basis of all human activity could be found. 

It was found that Blue Plan had available only general data on the 
Mediterranean countries and the administrative regions, but that it had 
relatively few precise facts on the activities in-the coastal zones. 

PAP which is studying specific cases so that experience from activities 
which are of great importance to the environment could be shared and used, was 
included in the entire project at too late a time. In turn, the attempts to 
change the activity schedule of PAP on the impacts of climatic changes on the 
socio-economic structure did not fully achieve their purpose. 
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I. The primary assessment of the impact implications of the climatic

changes on the socio-economic structure can be divided into the three

following ways�

1. Increased expenditures for the protection from the effects of the

climatic changes

1.1. for the protection of the low coastal areas form the sea level 

rise (rural, city, tourist and harbour areas), 

1.2. for the protection of the sources and locations of the fresh 

water supplies from the intrusion of sea water, and 

1.3. for the adaptation (reconstruction) of the waste water disposal 

systems. 

2. Possible decline of agricultural production, or increased

expenditures for the production of food and other agricultural
products.

3. Increased expenditures for studies of the local and microregional

conditions which may be affected by the climatic changes.

The impact of climatic changes on the socio-economic structure and 

activities as well as the consequent reactions in the form of protection, 

alleviation and adaptation to these changes, will depend to a large extent on 
the local situations, unlike the natural systems which depend on the general 

situation. In other words, it is easier to predict what will happen to the 

natural systems by knowing the general situation than how the socio-economic 

structures and activities will act since they are locally conditioned. 

II. After we have accepted the fact that that the main consequences of the

impacts of climatic changes will be felt as a rise in expenditures by

socio-economic structures and activities, we may conclude on the basis of
already witnesseed protection from high sea waters and powerful storms, that

the expenditures for the alleviation of these impacts will be easily covered

without greater problems in the countries with higher national incomes. The

countries with lower national incomes (Gross National Income - GNI and Gross
Domestic Product -GDP), that is the developing countries, may have great

difficulty in covering the expenditures for the alle•,iation of the impacts of
climatic changes.

The alleviation of these impacts will have to be included in the 

framework of the national strategy and in the general plans of any country. It 

should not be left solely to burden the local authorities and the economy of 
the coastal zones. 

III, '!be complexity of the socio-economic structures has the inherent 

quality of being slow ot react to major changes both expected and 

long-lasting. These structures are slow in adapting, taking 20 to 30 years, 

sometimes even more, to complete the process. Inspite of the avareness of the 

facts that the climatic changes will exert their impact over decades or 
centuries and that the first effects will be weak, it is nevertheless 

imperative to set in gear even now the machinery of social and political 
decision-making and to take measures for the alleviation for studying these 

impacts on the socio-economic structures and activities as well as for 

developing possible preventive steps against them. Furthermore, in addition to 
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previous studies of what will generally hapPen, it is necessary to start 
studies of a local or regional nature to find out how it will happen. In doing 
this great attention should be given to researching problems that could come 
about in the given overall or local conditions by starting local studies of 
the physical conditions, of the organizational problems and of the application 
of the most appropriate technology for the alleviation of the impacts of 
climatic changes. However, the fact that these impacts are very linked to the 
problems of energy, industry, agriculture and the environment as well as the 
knowledge that significant uncertainty exists with respect ot their effect on 
the socio-economic structures, both 'point out that it is very difficult to 
make firm assessments and proposals of what the social-economic structures 
should do to alleviate these impacts. In any case, the measures taken should 
at first be tentative and flexible so that later they may become more defined 
through their application. 

The following is a possible list of guidelines for begining the action 
of protection: 

1. Making the public as well as the structures of all levels (the
economic, political and decision-making structures) aware of both
the possible consequences of the changes in the climatic conditions
and the need for steps leading to their alleviation.

2. Making clear the need that the action for alleviating the
consequences of the impacts must be a national action. It should not
be left up to the local authorities or the coastal zones.

3. Researching the local conditions. This includes: taking inventory of
the coastal zonesi and collecting data on the local impacts by the
sea_ level rise and the temperature rise on water, soil,
precipitation and individual socio-economic activities.

4. Developing an intervention strategy which will react to the changes
in the climatic conditions even in their begining stages keeping in
mind the continuity of those changes, since it would be irrational
to calculate expenditures for only a given moment when the effects
are still minimal (e.g. sea level rise of 20 cm) and in a few years
make additional investments when the effects have increased.

5. Instating cost-benefit analyses and established methods of
Environmental Impact assessment in order to evaluate the feasibility 
of every expenditure for alleviating the impacts of climatic changes.

6. Developing technology for the alleviation of these impacts on a
local, regional and general level.

7. Coordination of all those activities in the entire Mediterranean
region.
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Figure 5 
TOWNS or THE MEDITERRANEAN COAST 
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Figure 7. Mediterranean Basin water balance 
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·TOTAL EVAPORATION 685 (635)
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Outgoing runoff: Mediterranean-. Atlantic • 50 500 x 109m3/year 
Incoa:iing runoff: Atlantic _......, Hediterraean • 53 000 x 109m3/year J i.e. a positive annual balance for the Mediterranean Sea of 2 500 x 109m /year.
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Figure 12. FINAL INFILTRATION RATE (FIR) OF CALCIC LUVISOL AS A FUNCTION OF TIii: SOILESP. WATl::R SALINITY. ANO IMPACT lrNl!nCY OF TIii: HAIN
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Table 7. MEDITERRANEAN COASTLINE 
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Table 12. PERCErTAGE OF URBANIZATION IN lHE COASTAL ZONES 

I.a .................... �.., 

.. •"\lalN-1Gt a, LITIIM. D CN ...a ICD. C ... 

11 " ff ,, " " • .. • ,iz 
.. - llllD a. :11125 :IIIQO am am XIII :am XIII 

-« .... .,,,. ...... ••• "'"' ... ,. -.n ... � ... .,, ..... &11 
� .,SI .,, .. --- ... ,. ..... •ca a.a .09 -..z a.io ._M 

""-• ... ,. ,0,111> n,.i "·· ,._ .. , .. 1'S, llt ,.... .. 75.llt ..... 1<1.<111 
.-z ,t,:S, n.• .... , .,, . ·"" n.a •ff l'S,.111, a.:s, r..1• •. llt 
,.._,,.,. ,.,. .,,. ,., .. -.oo a.,x, ... °' n.w .._CII n.w .:z.• tjt,Jl 

-· .... ,., .. ... ,., .. ... ,., . ••• ,S.• ··°' "-» 7',:S, 

...al IOO.CD -.oo I00,00 -CIO -- IG0,00 .... -- MIO.CD ... --

..... ... .. ,ZS C.11' ... 21 .:. 'II' ... 21 �»' .. ,ZS �'II' .. ,ZI 'Q.3' 
.._. >I, IO -- a» -., '1.11 4G,(II) a» eo.oo s.» :,,, .. s.::11 
0..... .... "·" n.n ,0,1'1 n..n "·" n.n "·" 'J'S.1S ,t,71 ,:.n 
u- .... ., .. ... ,. •·= "'·" .,,. ...,. .,,. ... .,. ..... � .. , . 
..... ... O,S,ac> ... .:z. ... ... ,. ""'c ... 0,S,<IO .... ft.::i. -.57 

lalOIC tit.ft ,,., .. &:.111 ""* &lD ,., .. --� ,,., .. t:Z.:.11 75.Cll:I .. ,. 

'I\IIGIII SS.00 ,t,,JD ,,.. �.co ff,OCI S,,QI) n.oo ,._.,, n.:i. ,... n.ao 
Mil . Z.fl lL.S sz..i 42.S. Z.1' ... ,. SI.W 'JL.S ,1.'41 JL•I ?.1,43 
...,. �n ..._oa 111),CIO .. ,.ao .,.,'Cl e..w :17,.» .. ,OD �°" M,!11> S.'» 
LIM .:Z.17 -,:.a, ..... n.:i: e.n ,:.� "·"' 1, .• 77.5! 71 ... •·=
NolSII .,, .. , 7',.CD 11!1,.ClC, JLQ) IP,.» 7:,(0 ID,Cll'J "·· .... l'II.:» ... OD 
-· .. CID ,.m 7'5,CIO .a.a:, ... 00 $7,(.Q 111;.((o ,.__. .... ,, ,.Qi ... ,x, 
--= .... �°' 7'5,CIO '57." "-� S.01 11.::i. S,O(, 'l'g,,. S.OD 'IQ.00 

..... ff,CR .. ss 11.11 S.47 n,,- ,._,. '7,17 ,.,,, -'" SS.'M -.1111 

..,,. 

IOI,..._ U,2l .,,:a -,4115 ... a, '111.1'5 ... a 7'1'.S -:, 7'.11 ...... 7'.15 



S
P

A
IN

 

F
R

A
N

�
!

 

I
T
A
L
Y
 

H
A
L
T
A
 

YUG
OS

L
A

YI
A

 

A
L
B
A
N
I
A

 

G
R
E
E

C
E

 

T
U
NC

E
r
 

C
YP

R
US

 

S
I
R

I
A
 

LE
D
A
N
OH

 

I
S

R
A
E
L
 

:
 

EO
Y

P
T

 

L
IB

U
 

TU
N
I
S
I
A
 

A
LG

E
R
I
A
 

H
OR

OC
CO

-

(•
) 

19
70

 

T
a

b
l
e

 
1 

l
 

Ir
ri

g
a

t
ed

 ,
u

..,
•

 

(1
000

 h
•

) 

H
JS

 
19

114
 

J 
.

..
 

l 
14

5 

IO
S 

I 
160

 

2
 

1
1
1
 

2 
9

10
 

a 
I 

llG
 

1,
1 

l
lO

 
]9

0
 

. 
11

1 
I 

0
10

 

I 
H

l 
J 

14
0

 

t
4 

94
 

54
1 

6
17

 

16
 

16
 

Il
l
 

J
ZO

 

2 
1H

 
J 

4
14

 

200
 

J
)
l
 

U
l
 

21
0

 

24
4 

H
I 

42
' 

n
o
 

S
ou

r
c
e

: 
r
A
O
/
B

lu
e
 

P
la

n
 

IR
R
IG

A
tl

O
N 

iN
 
T
H
E
 H

E
D
IT

E
R
R
AN

E
Ah

 
dA

S
IN

 
(

19
75

-
19

6
11
) 

l
rr

ig
a
t.
a
d
 
a
r
e
a

 
in

 
S
 
o

f
 

U
■

e
 

o
r

 ■
l
o

ro-

R
a
t
t
 
�r

 Y
a
r

i
a
t
l
on

a
ra

b
le

 
lil

n
d

 
♦

 pe
na

an
en

t. 
c

r
op

lll 
Ir

r
ig

a
t
i
on

 
(N

) 

lt
1s

-
lt

e4
 

(I
) 

.,
.
,
 

lt
1
4
-

tt
1
'

 
19

14
. 

lt
74

 
IH

l-
19

12
 

. 
�
 
u

.
1
0

 
14

 
IS

 

♦
4

4
.
.
 

4 
'
 

.
 

2
1
 000

 

♦
•

"
 

•
22

 
· 2

4
 

-
ao

 JOO
 

0
 

'
 

I
•

. ♦
 J

4
 

2 
. 

J
 

2
. 

. 

•
II

4
S

 
<•

) 
..

.
 

ss

♦
16

14
 

n
 
. 

16

♦
I

s
 

,
 

•

-
. 

1
1

 
JJ

 
Z

J
160

 
6

 6
bo

 

♦
ll

t
 

10
 

I
I
 

•. 

-
I
I
 

2
'

 
Jt

 
I 

. 

♦
Z

I 
"
 

4
l

 
JO

 
,

.o
ie

 
I

I 
100

 

•
14

. 
100

 
100

 
100

 

•
♦

 "
,
 

10
 

I
I
 

♦
. 1

1
2
 

l
 

4
 

♦
2J

.
4

 
4

 
4 

♦
U

 
J

 
'
 

'
 

-0
 

r»
 

'Ii
 



DS
PAOIIE

 

FRAII
CE

 

IT
AL

IE
 

HAL
'l'E

 

10
000

91.A
VI

E 

ALBUI
IE

 

GAD:£
 

'IVR
OU

IE
 

OIYPRE
. 

SYR
IE

 

LJ
BAII

 

IS
RAEL

 

ID
YP'l'E

 

LI
BI

E 

"111
1

8
1

£
 

ALGDt
lE

 

IIA
ROC

 

TOTAL
 

U
H

 

1
�1

 25
3 

11
2 

tn
 

H
J 

67
1 

1
0

0
 

4
6

 
O

U
 

2
t

 
'

"
 

4
1

 
O

U
 

J
9

5
1

 

6
 
n

o
 

l
'5

1

t
l

H

1l
 6

07
 

2 
IJ

4 

U
 7

H
 

27
 6

20
 

I
0

0
0

 

l 
53

5 
50

5 

T
a
b

le
 

14
, 

tUMI
II

AT
lOII

 
tcD:tWI

IZAT
IO

II 

'l'RACTEUR
S 

AG
Rl

CO
U:S

 
AG

RI
CU

LTURAi.
 TRA

Cl'O
AII

 

11
70

 

26
0 

57
1 

l
2J

t 
00

4

u
a 

n
2 

lU
 

11
 '

36
 

6
 

2
0

0
 

•6
2 

H
O

10
5 

,,
,

6 
11

0 

t 
U

l 

2 
51

7 

15
 '

82
 

1
7 2

76
 

J
1

6
7

 

3
1

 
0

0
0

 

47
 

17
2 

n
 
2
n

 

2 
51

0 
48

2 

IH
O 

sn
 t

o7
 

1
 

5
0

3
 

7
0

1
 

l
0

7
1

 
1
6

8

0
0 

U
6

 
3

t
t
 

1
0

 
5

0
0

 

H
O 

30
5 

U
6 

ll
l 

1
0

 
8
0

0
 

J7
 S

U
 

l
0

0
0

2'
 8

0
0

1
6

 
0

0
0

 

14
 0

0
0

 

l4
 0

0
0

U
 H

l 

1
4
 

5
0

0
 

4
 

3
3

4
 

0
1

0
 

19
84

 

61
1 

U
l 

I 
51

1 
06

9 

1
 

2
0

0
 
0

0
0

 

40
 

5
7
9

 
H

O
 

1
0

 
5

0
0

 

17
0 

00
0 

15
5 

12
7 

11
 J

OO
 

J
1
 

9
1

0
 

J
0

0
0

 

26
 8

70
 

U
 

0
0

0
 

27
 8

0
0

 

2
6

 
0

0
0

 

S
l
 

0
0

0
 

3
0

 
0

0
0

 

4 
91

2 
45

2 

SO
UR

CE
 I

 
F.

A
.O

.,
 ADUA

UlEI
 DE

 I.A
 P

RO
DUCT

IO
M 

I
 

PR
ODUCT

IO
N 

IEAR
800

kl
 

ltO
JSSOWDJ

IID
•IIA

Tl"EU
IEI

HUVES1'Dl
·fltRESHDll

 

lt
H

 

t 
16

2 

7t
 7

15
 

t
J

U
 

1J
 

t 
36

0 

2 
54

1 

6 
21

6 

J7
J 

l
37

5 47 H
I

l
40

0

2
7

3
1

 

t 
17

0 

2
 

1
2

5
 

13
1 

50
2 

lt
70

 

Jl
 7

H
 

u
s
 
0

3
6

 

11
 1

30
 

12
 

11
6:J

l 

15
3 

4 
25

4 

I
 

5
1

0
 

3
5

1
 

1
u

o
 

60
 

59
J 

1
10

0 

2
 

H
J
 

6 
00

0 

2
5

0
0

 

22
6 

19
4 

11
10

 

41
56

1 

1
4

2
 

4
0

0
 

JI
 H

I H
 

I 
116

8 

l
50

0

6 
lo

t

l
l 

"
7 

4
0

0
 

1
3

51
 

t
o 

5
5

0
 

z
 
u

o
 

J
2

6
7
 

4 
10

0 

J 
20

0 

2
6

5
 

3
8

6
 

l
t

H
 

44
 6

16
 

IP
AI

II 

l4
t 

23
6 

ntAN
CE

 

ti
 0

00
 

lTAL
T 

10
 

tw.
TA

 

I 
60

1 
IUGO

SLA
VIA

 

l
35

0 
AL

BAII
IA

6 
7

0
0

 
GREfrE

U
 4

17
 

'l'URXEY
 

H
O

 
CYPR

U
S

 

2
1

0
7

 
IIR

IA
 

,0
 

tDNl
otl

 

51
0 

IS
RAEL

 

2 
1

70
 

W
YP'l'

 

LI
BY

A
 

2 
e

o 
'l'V

III
SL\

 

4
 

9
5

0
 

ALGER
I
A

 

J 
16

0 
HD

ROCC
O 

21
1

1
27

 
TOT

AL
 

o
, 

OC>
 



T
a
b

l
e

 
15

. 
CO

N
S
ON4A

T
J
OI
I
 
TO'l'

AI.E
 
D

'DIGU
I
I

 
fDT

IL
I
ZER

 
'IO'l'

AL
 
CO

III
I
Ulft

l
OII

 
-
-
-
-
-
-
-
-
-
-
-
-
�
-
-
-
-
-
-
-
-
-
·
-
-
-

f
 
M

 
♦

 
P

l
0

5
 
♦
 
1

20
)

 
f
l
O

O
O

 
TOIINE8

 
I
 

1
0

0
0

 
TOll8

) 

l
t

i
l

/
'

8
 

1
9

6
9

1
7

0
 

l
t

7
U

7
5

 
l

t
l

t
/

1
0

 
l
t

H
I
H

 

£8
P
AGIIE

 
t

J
2

 
1

 
1

1
1

 
1
 

"
9

1
 

1
 6

15
 

1
 
i

l
l
 

I
P
U

I
 

f'L\NCE
 

J
 

1
1

7
 

t
2

H
 

4
 

H
i

 
S

 
t

0
5

 
5

 
7

1
0

 
nuct:

 

I
T

Ai.
i
E

 
1

 1
2

J
 

l
U

l
 

1
 

1
7

1
 

:a
 

3
5

5
 

1
1

1
1
 

11'.AL
I
 

KU.
'l'E

 
l

 
l

 
l

 
,.
 

,.
 

IIALT
A

 

I
OUGOS

tA
V
IE

 
5

1
6

 
5

8
3

 
6

7
t

 
1

7
0

 
t

l
6

 
l'UQO

l
tA

V
IA

 

ALIWI
I

E
 

1
6

 
3

6
 

H
 

t
i

 
H

 
AUAII

U.
 

GRtx:E
 

2
1

5
 

3
1

2
 

n
,
 

5
1

1
 

'
5

1
 

GP
DXZ

 

W
R

QU
I

E
 

2
7
9

 
4
4
i
 

5
1

1
 

1
 2

1
1

 
1

5
4
1

 
'1'UUD

 

0ffPllE
 

1
6

 
J

1
 

1
4

 
1
7

 
2

0
 

CYl'll
U

I
 

S
Y

R
I

E
 

J
4

 
1

9
 

5
1

 
1

1
5

 
l

l
t

 
I

YJl
U.

 

L
l

lAII
 

u
 

l
l

 
u

 
'5

 
5
1
 

LDAII
OM

 

J
SJIAEL

 
t

7
 

5
]

 
6

5
 

7
1

 
.
,
 

I
S

llAEL
 

m
ff'l'E

 
1
8

1
 

l
f

l
 

4
l

t
 

6
0

4
 

1
5

1
 

mYPl'
 

L
i
a

n:
 

,
 

t
 

:u
 

6
0
 

1
1

5
 

L
I
I

Y
A

 

flnl
l
l

l
E

 
J

J
 

l
9

 
5

0
 

'
°
 

.
,
 

'l'UII
I
I

U.
 

AI.GD
I
E

 
4

6
 

8
t

 
1

7
1

 
1
7
0

 
1
1

1
 

ALGDI
IA

 

HAR
OC

 
1

1
 

H
 

1
5

0
 

l
U

 
H

t
 

NO
R
OCCO

 

TO'l'
AL

 
7
 

4
8

5
 

8
 

6
5

1
 

1
0 

l
H

 
1
4

 
u

,
 

U
 

6
5

1
 

'l'OT
AI.

 
ro

 
(I)

 

S
OURCE

 
a 

F
.
A

.
O

 
f'Dn

L
I
UJl

 
Y
D

UOOU
 



T
a
b
l
e

 
l 

6
. 

C£RW.EI
 

CDlF..ALS
 

-
-
-
-
·
-
-
-
-
-
-

I
U

P
ERF

IC
IE

 
R
Er

O
L
'l'EE

 
PR

O
DUCT

I
OII

 
HUVESTm

 
AREA

 
CtE:T

AAES
t 

u
o
o
o
 
TOWEi

 
I
 

1
0
0
0

 
t'OIII

) 

U
H

 
U

7
0
 

1
'

8
0
 

1
9

8
5

 
l
t

H
 

1
t

1
0

 
1
1
1

0
 

l
t

l
S

 

ES
P
AGN

E
 

7
 

l
l

l
 

2
9
'

 
7
 
'
°'
 
0

0
0

 
7
 

3
'
1

 
0

0
0

 
7
 
4
8

5
 
0

0
0

 
I
 
6

7
5

 
1
1
 

I
J

l
 

1
1

 
J

J
l

 
J
O
 

t
l
7

 
I

P
AI

I
 

l1WICE
 

.t
 
J
6

J
 

J
H

 
I

 
t

U
 
0

0
0

 
t
 
1

7
7

 
0

0
0

 
t

 
7

0
7

 
0

0
0

 
2

5
 

J
l

l
 

J
J
 

"
'
 

'
7
 
H

I
 

H
J

2
S

 
f"IWIC£

 

ffAL
1£

 
6

 2
H

 
U

t
 

5
 

1
6

1
 

0
0
0
 

5
 
O
t
l

 
0

0
0

 
t
 

1
1
0

 
0

0
0

 
l
t

 
O

t
t

 
1
'
 

U
t

 
1

1
 
2
0

5
 

11
 O

t
t

 
rt.\L

I
 

KALT£
 

J
 
t

5
2
 

J
 0

0
0

 
2
 
0

0
0

 
2
 

0
0
0
 

s
 

•
 

s
 

'
 

HAI.
ft

 

I
OUGO

S
U

V
IE

 
5
 

J
t

J
 
1
1
3

 
5

 
O

l
f
 

0
0

0
 

4
 
2
7
1
 

0
0

0
 

•
Z
3

0
 
0

0
0

10
 

J
1
1

 
u

u
,
 

1
5

 
2
6

7
 

H
 

I
J

7
 

IUGO
S
LA

V
IA

 

Al.BAN
I
£

 
n

o
 
o
o
o
 

4
0
5
 
0
0
0
 

36
0
 
0

0
0

5
3
1

 
H

t
 

l
0

5
5

ALBAM
IA

 

GREX:E
 

1
 7

1
1
 

47
t
 

1
 

6
1
'

 
0

0
0

 
1

 
5

1
5

 
0

0
0

 
1

 t
8

2
 

0
0

0
 

2
 

5
1
1

 
,

2
2
-1

 
I

 
2

7
7

 
t

t
U

 
CRED:E

 

�
QU

I
E

 
U

 
H

J
 

3
0

0
 

U
 
l
l
O

 
0

0
0

 
u

l
5

1
 

0
0

0
1
3
 

4
0

5
 

0
0

0
 

H
 

I
l

l
 

1
1

 
0

3
0

 
1
5
 

5
H

 
2

6
 
5
0
6
 

'1'URKEI
 

OffPA£
 

1
4

0
 

5
f

t
 

U
I

 
0
0
0
 

6
5
 

0
0
0
 

5
8

 
0

0
0

 
1

50
 

1
H

 
1
0

,
 

1
7
 

CY
PR

U
S

 

■
D

I
E

2
 
i

o
:s

 
n

,
 

2
 
O

t
o

 
0

0
0

 
2
 

1
2
4
 

0
0

0
 

J
 

5
9

1
 
0

0
0

 
1

7
1

1
 

l
2
2
1

J
t

H
 

2
1

2
5

 
ll

'fR
IA

 

L
I
BAII

 
I

t
 

0
6
7
 

5
1

 
0

0
0

 
5

6
 

0
0

0
 

lt
 
0

0
0

 
�
l
 

5
0

5
2
 

2
1

 
LEJWI

O
II

 

I
IJlAEX.

 
u

,
 
'
"

 
1
3

1
 
0

0
0

 
n

o
 
o
o
o
 

9
3

 
0

0
0

 
3

5
2

 
J
O

O
l
O

l
 

1
6

7
 

I
S

RAEL
 

Dl
lP'l'E

 
l

l
5
l
 

l
l
6

l
1
2
0
 

0
0
0

1 
t

7
t
 
0

0
0

 
2
 
0

5
1

 
0

0
0

 
'

,
1
,

 
7

 
3
8

5
 

1
1

3
♦

 
•

H
I

EG
YPT

 

L
I
B

YE
 

5
0

1
 
,
u

1
7
5

 
0

0
0

·
5
5

5
 

0
0
0
 

4
0

7
 

0
0

0
 

1
2
,
 

1
1

3
 

1
1
5
 

u
s

L
I
B

Y
A

 

'l'UII
I
S

J
E

 
1

 
6
1

7
 

l
l
t

 
1

 
1

3
3

 
0

0
0

 
1

 
3
0
7
 

0
0

0
 

1
 

8
0

7
 

0
0
0
 

H
J

 
7
11

 
l

u
,

J
 

1
2

4
 

TU
II

J
S

IA
 

(D
 

ALGER
I
E

 
J

 
1

3
7
 

16
6
 

3
 
O

H
 

0
0

0
 

3
 
t
7
t

 
0

0
0

 
3
 
5

2
.
 

0
0

0
 

l
7

1
1

l
8
8

2
2
 
2
0

6
 

J
 
0

5
1

 
ALCDl

L\
 

0
 

HAR
OC

 
t
 

3
6

1
 7

J
J
 

t
 
6

2
1

 
0
0
0
 

t
 

4
6

2
 

0
0

0
 

4
 

5
9

2
 

0
0
0

 
J

5
U

 
t

 
5

5
1
 

.
.
 ,
,
 

t
 
1

71
 

MO
R

OCC
O

 

TOT
AL

 
S6

 
0

1
,

 
2
'

7
 

5
6
 

.
.

.
 

0
0

0
 

5
7
 

5
0
8

 
0

0
0

 
5
6
 

6
2
4

 
0

0
0

 
t
o
 

3
1
1
 

u
a
 

H
5

 
1
5

1
 

,
1
,

 
1
6

'
 

5
0

1
 

m'
AL

 

S
OUR

CE
 

1 
r
.&

.o
.
,
 

AIDIUU
REI

 
IJ£

 LA
 
R

O
DUCT

IO
N
 

I 
P

R
O
OOCT

I
O

M
 
IEAR

BOO
U

 



l'lt
ODUCT

IO
I
 

DE
 n

u
nit

 
Er

 LmUHEI
 

T
a

b
 1 

e
 

17
. 

n
u

1
n

 
AW

 VD:El'
AILES

 
PR

OOUC'r
l
O
N

S
 

-
-
-
-
-
-
·
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

(1
00

0
 TO

NNES
 

I 
10

0
0 

'fOIIS
) 

LmUtEI
 £1'

 HELOII
S 

FIIU
ITI

 
h

U
IT'I

A
COQUa

 
VEXi

ET
AILES

 
AIR>

 
NELO

I
S

 
'IR£DIU'n

 

1
t7

0
 

u
e

o
 

,1
9

8
5

 
1

9
7

0
 

1
9

8
0

 
1

9
8

5
 

1
t

7
0

 
1
9

80
 

l
t
a

5
 

ES
P
AGII

E
 

6
 
U

l 
I

 
U

I
 

t
 

10
4

 
I

 
1
6

9
 

12
 l

74
 

U
 
11

1 
2
5
0
 

28
5 

l
i
t
 

5
P

A
1

JI
 

f1WI
CE

 
7

 
15

' 
6

 
H

J
 

7
 3

'
1 

15
 

2
06

 
1

5
 

U
9

 
U

 
7

1
8

 
H

 
8
6

 
4

5
 

FRAN
C

E
 

IT
AL

IE
 

1
2

 
O

J
O

 
14

1
H

 
1
4

 
6

7
7

 
18

 
9

U
 

u
:17

5
1
8

 
H

t
 

4
U

 
n

,
 

:
n
,
 

IT
AL

Y
 

tw.
n:

 
J
I

 
4

5
 

4
7

 
10

 
•

t
 

NAL
T

A
 

Y
OUGO

S
LA

V
I
E

 
2

 10
2

 
2

 
1

8
1

 
2 

14
7

 
2 

t5
8

 
2 

7
H

 
2

3
4

6
 

H
 

n
 

3
4

 
YVGO

S
LA

V
I
I

 

AJ.,IWI
I

E
 

J
J

S
 

38
6

 
11

6
 

1
1

6
 

u
s
 

16
6
 

•
 

5
 

5
 

ALBAN
IA

 

GRD:E
 

2
5

31
 

l
62

4
•

u
,

1 
97
4

 
l

Z
i
t

l
1

1
5

6
8

 
H

 
t
z
 

GREIX:E
 

1'UR
O
U

IE
 

t
 0

0
2

 
U

 2
90

 
1
6

 H
O

 
6

 1
1

0
 

6
 1

25
 

I
O

H
 

3
7
3
 

47
1

 
.
..
.
 

'1'URKEY
 

CHYPlt£
 

U
l

 
14

7
 

ll
t
 

45
6

 
4

6
1

 
5

6
9

 
s
 

J
 

5
 

C1'PR
U
S
 

S
IR

I
E

 
t

l
t

 
2

2
8

9 
J
 
:
n
o
 

1
7
0

 
6

2
4

 
1 

0
0
5

 
u

2
a

6
1 

S
IR

I
A

 

L
I
IAN

 
2

7
0

 
2

8
0

 
38

7 
56

4
 

1
1

1
 

1
01

 
s
 

t
1

 
LEBAN

O
N

 

IS
RAEL

 
6

0
0

 
7

0
 

9
06

 
1

 6
10

 
l

1
9

5
1 

t
57

 
l
 

6
 

5
 

I
S
RAEL

 

D;
ff'l'E

 
5
 
u

o
7

 
3

2
9 

I
 

3
3

0
 

1 
5

7
0 

2 
H

J
 

2
1

1
1

 
2

 
a
 

J
 

m
YPr

 

L
II

IE
 

2
0

5 
5

!1
J

 
5

4
9

 
H

 
15

7
 

U
l

 
•
 

5
 

5
 

L
la

YA
 

�
I
I

I
£

 
H

t
 

1
1

1
6

 
1 

24
7

 
34

5
 

5
4

5 
5

95
 

10
 

3
7

 
•
•

TU
N

I
S

I
A

Ar.GER
I
£

 
5
2
4
 

1
1
1
 

1
 

U
t
 

2
 

0
1

6
 

l
20

3
1 

:Jl
6
 

l
 

•
 

•
 

ALG
ER

IA

KAR
OC

 
a
n

 
1 

l6
l

 
i
 4

2
7

1 
3
5

0 
1 
'
°
'

1 
6

38
 

1
J

 
•

H
MO

R
OCC

O

I 

Wl'
AL

 
H

 
0

1
5

 
H

 
26

3
 

72
 J

l
5 

6
l

 
0

3
7

7
1

 
54

6
 

1
0

 
o

n
 

1 
U

t
 

1 
u

a 
1
 
4

1
5

 
'l'

af
AL

 
\ii

 

S
O
UR

CE
 

1
 

F
.A

.O
.
,
 
AII

NU
,l
l
llES

 
D£

 LA
 P

R
O
DOCT

IO
I
 
I 

P
R
O
DU

CT
IO

N
 
I
F.AR

BOO
I
I
 



-
-

.. 
Q 
z 

j 
Q 

I 
f5 = 
� 
Q z 
C 

� 
C 
L 

�, 

- I •• 
a�a-
.. 0 .. .1 
1 , .. , 
.. •ti1 .... -...... -• • •-

-
.. 11.J!1:§0 • .. -

-

C., J 
;·85 !! 
.. _ 

"1• .....

! 

i ·-
... SJu 

-:I 
.... 
o-... 

.,_ • .., 
C • 

'; 1... • • --
1 

• a

"1 l "• ·-.. .. e .! ft & 

e t: • 
.. § 0 0 ... ""

- 1:e ..� .. • 
a 

l
e __
•• 2 ... ":.g 

_.. .!,� §.::.: ..Ot•-.. . 

... • "" .
""' •

I 
• • 

I 
.. 

I • • 

..-

! 
.. 

� 
....

- ..- ...
.. -

:: �

• :z
=-
.,111 
... 

a 

& .. 
t 

�,; 
�, 

I 
... 

I 

I -• 
-

=... I 

• • "" .. 

:2 := 
. ... 
= .. 

•" . .... --
.. "9 

........ -
0 .. 

:: ..

;! 
·-"" 

Ii..
.. 

wl: 
u 

5� 
:! 

. •• •

I
• • 

I 
-

I • • 

• • •- •.. 

... 
• .
•
.

. ... ...........

... ..
3 
..... 

• • 

... � 
s; 
...... ..

&... 
.. 
t ... 

:i,;
::: l 

• •. .

I 
• • 

I 
-

I • . 

• . . "" • "" 

! . 
• . 

-·. .
-·. ..

8 
• ... 

.. � 
• - • 

s "" .•""... 

.. &...... ,. ..
i� 
�i 

, ! j:( • - •
• •

-

I I 
I 

-
.•

..

= ,- ... 
,,. 

I I ... .. 
il 

-
•

• •

• ... • • 
. • . . • 
= .. 

- • � - -

... 
I :: :l "" "" • . -

.
- .. • 

• • .. .. .... 
. 
.. .. ..: • s • .. - -

N • .. - ...• .. .. .. -
.. .. - ... -
- "" 0 • .. .. 

, I 
• • •
.. . .. ... . .. .. ... ...
= ::-

Ii .. 
.. 

C ... t ... rJ .,, 
� w :, 

s 
-- . .. 

; 
•• .. 
ial 

... 
0 u 

s 

.. 

I 

..• 
.. 

s 

.. 
• 

..... -

... 
� • -

&... 
◄ 

Ill 

t ... . 
tC -0 

:; l

..- • • 

• --

•
•..

• 
• •.. 

• 2 

.. •• .
.. "" 

� .. 
�. . 

... ... ... 
0 

"" • 
- ..

I .. 
�! 

� � •• a: 

!:ll 
Ill ... 

t 
.. ... "" .. - -

. 

•• 
! •

. 
•• ..- iC - -

•• 0 
• •-

•• - "" ... � 

• ..
•

.•• ...

00 � -s • . . 
. . 

""' � :C.. "" • "" "" 
s 

• ..... "" -
-

I I Ii 
.. .. .. 
Ill .. .. 
t !! := f ... .. Ill 

.. . ,.. . ... . 
.. .., al • . ,, 
l:ll �:! � :! 

Page 72 

- ..... ... • ... 

... -
.. :! - • • • • 
.. -

. 
. 

� .. 
X ... • . 

. . 
.. 

I •e
0 
0 • 
C ... 
l 

.. "" 
• 
. • •• - . A 

I .. 

... -
? • 

.. :• . . 
. . 

-

... 
.! . 
.. -

•...... 1•• -
.. . -: •
• • ..:- .. 

"9 

• .... --
.. .. e\ 
- . ... ""

. "" • ...

... •= ... .. -- ... 

1· � ..
.. 

I i .J 
.. .. C 

.. .. 
� :: l 8!! 

- 8 w . . 
�i 

.. .., 
i it 

�.... •
t.... •
0 I 
0 

8 ,. � Ii .... 
-

-.:,: ...... • C .. • ,. C ... • .. � 
:

I. • 
! •... 
1 1' 

,0 :I i .,, • 
i ... "' 

0 0 C 
C 

& : -• -

! 
0 • 
C -

t
.5...• • C: • .. • -

! .! • 
•

I ..
, e 

... 
C: 

Ill " ...• 
11 - •

• '&- a 



Ta
b

le
 1

9 

1
9

6
1

 
1
9

6
5

 

S
f'

&
I
N

 
l

t
 

5
0

1
 

J
I

 
0

1
1

 
. 

f
R
A
N
C
l
 

4
3

 
'
"

 
S

t
 

6
9

4
 

K
ed

. 
re

g
i
on

 

l
T

A
U

 
4

l
 

0
0

0
 

-

Y
UG

OS
L.A

V
U

 
U

 
lt

6
 

2
 

1
1

4
 

G
ll

t:
E

C£
 

1
0

 
6

4
6

 
Z
1
 

O
l
O

 

TU
Rl

&Y
 

8
 
9
a
t
· 

,
 
,
s
.
 

H
e
d

. 
rc

g
l
on

 

C
Y
P

II
US

 
;2

1
9

 
2 

7
0

6
 
,
u

 

s
r
a
u

 
·1

 
50

0 
ba/

Je
ar

 an
 A

H
l'II&

• 

LE
D

A
N

OH
 

l
20

0
 

ha/
Je

ar
 CID

 •
••

ra&
•

I
S

II
A£

L
 

1
1
 

6
0

0
 

L
I

B
U

 

T
U

N
I

S
I

A
 

A
W

U
I

A
 

HO
R

OC
C

O
 

(1
) 

ln
 

19
6

11
 

�
: 

Bl
ue

 P
la

n 
(C

n:a
 f

A0
) 

. 
FI

RE
 D

AM
AG

E
: 

Are
a 

or
 

ro
re

at
 a

nd
 

ot
he

r
 l

an
d 

bu
m

t
, 

19
6

1-
19'

5 

(h
ec

ta
re

s
) 

1
9

1
0

 
1

9
7

5
 

U
I

O
 

1
9

8
1
 

1
9

8
2

 
1

9
8

l
 

l
t

&
t

 

0
1 

l
l

t 
18

7
 

l
l

t
 

1
6

5
 

t
5

t
 

2
9

8
 

4
U

 
1
5

1
 

._
 ..

.
 

1
1

1
 

5
t

t
 

U
t

 
5

4
6

 

6
1
 

l
l

G
 

2
5

 
8

4
9

 
2

2
 

1
1

6
 

2
1

 
7

U
 

5
5

 
1

4
5

 
5

l
 

1
2

9
 

2
7

 
2

0
3

 
l ?

 
6

0
0

 
u

9
8

0
2

0
 

0
5

2
 

,
s
 

1
7

5
 

0
 �

21
 

U
 

U
lt

6
 

t
l
 

17
6

 
7

1
 
u

s
 

10
 

J
0

2
 

a
n

 
.1

1
11

 
u

o
 

2
3

9
 

z
u

 
1
1

8
 

1
5
 
z
n

 
'
 

l
u

,
., 

8
5

1
. 

.. 
O

l
l

u
u

o
�
9

 
J

S
B

 
J
O

 
5

8
5

 
t

 
0

1
0

 

3 
1
8

9
 

J
U

 
9

S
S
 

l
1
 

9
6

5
 

l
l

U
1
 

l
1

 
1

1
2

 
H

6
U

 
l
l
 

6
5

5
 

15
 

0
1
9

 
1
1

.
5

1
5

 
1
0
 

5
4
6

 
s
 
n

o
 

4
 

0
1

8
 

l
5

H
•

1
 

3
5

8
 

•
1
 

]
0

8
l

9
2

5
Z
 
t.

6
5

 
Z

 
9

8
1

. 
5
 

4
5

9
 

15
4 

l
1

1
1 

5
U

 
1

7
18

 

. 
l

t
o

o
9
0

0
 

1 
8

0
5

 
2

 
]

9
$

 
l

t
O

 
•
 7

118
l

7
4
0

l
 

l
 

1
7
6

 
1

6
ll

 
..
 

p
t
 

l
2
8

7

1
9

 
7
0

0
 

l
l

 5
1

6
 

9
 

]8
1

 
U

l
 

J
6

1
 

..
 

1
3

1
 

1
 

1
0

7
 

I
 

1
1

11
 

•
11

 
n

o
1
 

O
l

 

U
B

S
 

4
1

2
 

4
2

6
 

S
I
 

4
0

0
 

4ft
 

6
2

8
 

1
9

0
 

6
4
0

 

-
1

5
 

0
0

0

1
0
5
 

4
5

0
 

Z
6

 
0
0

1
 

l
4

1
6

 

u

1
9

6

4
 

6
6

8
 

1
 

8
8

8
 

-0
 

I»
 

I.Q
 

111
 

......
 

w
 



T
a
b
l
e
 

2CJ
. 

ltO
M

BR
E

 DE
 'l'OU

R
IS

TES
 
IN'l'ERII

A
T
IO

N
A
UX

 •
 

NU
K8£1l

 O
F

 I
IITOUIA

T
IO

IIAL
 TOU

R
l
lff

 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

CH
lLL

IDU
J
l'ftt

OU
SAIIDS

t 

1
9
7

0
 

1
9
7

5 
19

8
0 

1
9

8
1

 
lt

8
2

 

ES
P
AGII

E
 

1
5

 
n

o
 

lt
 
I
OO

 
al

 
5
00

 
n

 
8
0
0 

a
5

 
l

O
O

 

FIWICE
 

1
1

1
3

0
 

2
5
 1

1
0 

30
 

10
0
 

l
l 

lH
 

1J
 
t
i

l 

IT
Ai.

i
E

 
H

 
1
1

1
 

1
5

 
5

0
0

 
2
2

 0
8

7 
20

 
0
36

 
1l

 
2
9
1
 

KAL
'l'E

 
11

1 
ll

5
 

72
9 

70
6
 

5
1
1
 

Y
OUGO

S
LA

V
IE

 
'
 

H
t
 

5
 
8
l4

 
6
 
4
10

 
6
 6

16
 

5
 

9
5

5
 

GIW:
E

 
1
 
t
o
7
 

2 
H

O
 

t 
79

6 
5
 O

l
t 

5
0
ll

 

'11JR
QU

IE
 

H
6

 
l

 2
0
1

8
6

5
 

H
7 

1 
02

6
 

CH
Y
P

RE
 

1
2

7 
'

1
3

5
3

 
4
2
1 

5
t
1
 

H
R

J
E

 
f
O
t
 

i
l
l

1
 

l
o

t
 

l
O

U
I

l
l

 

L
I

IWI
 

9
0

0
 

l
5
5
5

1
1

8
 

II
RAEL

 
4

1
9

 
5
5
t

l
1
16

l
0
9
0

.H
t

 

m
Y

P'l'E
 

.H
I

 
. 

7
3

0
 

1
 

1
5

]
 

l
3
7

6
1
4

33
 

L
I
B

YE
 

1
7

 
J

U
 

1
1

6
 

U
6

 
•

1
2

6
 

•
 

TUII
I

S
J

E
 

'
1
1
 

l
O
H

l
6
0
1

2
 1

5
1
 

l
 3

5
5

ALGER
JE

 
21

,
 

29
6

H
O

3
2

0
 

2
8

0

HU
OC

 
1
'
1
 

l
 2

U
1

 
n

s
 

l
56

7
l

1
1 5

TOT
AL

 
5

1
 
0
8
5
 

71
 5

1
2
 

H
 

97
4 

96
 6

31
 

1
0

0
 

t
H

 

•
 

1
 

crt
lKA'l'

lO
II

 ft.All
 IUD

 
I 

lltuE
 f

l.AN
 
AS

BEI
SHDIT

S
OU

R
CE

 
a 

O
aaul

ll
ll'

IOII
 HOIID

UU:
 DU

 'rOUR
ISHE

 
I 

WO
RLD

 1'0
U
R

IS
H

 O
R

GAII
IZAT

IO
II
 

19
8
3 

25
 
SU

 

3
4

 
0

1
1

 

J
2 

H
O
 

41
1 

5
 

9
4

7
 

4
 7

7
1
 

l
1

11

6
2

1

8
3

6

l
O

U
 

1
 4

18
 

n
,
 
•
 

l
 U

t

2
8

5

1
1

77
 

1
01

 8
6
0
 

H
i

t
 

2
7 

1
0
0 

H
 
1

1
2 

21
1

5
5

 •
 

H
O
 

7
 

2
2

4
 

5
5
2
3 

l
H

J

7
3

7

.
,
,

l
 O

H

l
5
6

0

1
2,

.

l
 5

8
0

n
o

11
36

 

1
07

 
9
4
7 

IP
A

lll
· 

FIWI
CE

 

ITAL
l
 

MAL
T

A
. 

YUG
O
S
LA

V
IA

 

GREtt
E

 

'1'URJC£Y
 

C
YP

R
U
S
 

I
P

L\
 

LEJWI
O
M
 

1S
RA£L

 

EG
YPr

 

L
IB

YA
 

tu
l

U
S

IA
 

ALGER
IA

 

NO
R
OCC

O
 

TOTAL
 

• a f1)
 



Page 75 

Table 21. CAPACITY AND APPROPRIATION OF SOIL OF HOTEL AND 

OTHEl LODGINGS 

(1984, in thausaftd beds and m2) 

Number of Appropriat io11 Number of Appropriation 
Cou11try hotel beds of soil other beds of soil 

(x 1000) (x 1000 m2) (x 1000) (x 1000 m2) 

SPAIN 840 33.600 8.923 624.610 

FRANCE 1.590 63.600 10.894 762.580 

ITALY 1.598 63.920 ,.854 409.780 

YUGOSUV!A 14 560 41 2.870 

GREECE 319 12.760 1.121 78.890 

TURKEY 323 12.920 324 22.680 

CYPRUS 68 2.720 182 12.740 

SYRIA 27 1.080 137 9.590 

ISRAEL 23 920 71 4.970 

EGYPT 65 2.600 162 11.340 

LIBYA 48 1.920 218 15.260 

TUNISIA 9 360 24 1.680 

ALGERIA 72 2.880 77 5.390 

MOROCCO 27 1.080 37 2.590 

TOTAL 59 2.360 152 10.640 

.. . 5.082 203.280 28.223 t.975.610

T • 



1984 

§ 
Tl 

N T2 

t3 

Al 

A2 

Tl 
en 
N 

0 T2 N 

T3 

Al 

I
A2 
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Table 22. COASTAL TOURISM IN 1984 AND PROGNOSES FOR TI-IE YEARS
2000 AND 2025 

LI TOUlllSKE-LtnoaAL !JI 1984 tT AUX 110Jt1ZONS 2000 IT 202s 

T.J. 

51 

., .. 

76,4 

94 

97,7 

107 

147 

12S 

162 

168 

193 

•oat>re de tourl1te1 et •ultlea

Tourhte1 
(en ■l1Uon1) 

T.N. TI + TN T.J. 

44.7 95. 7 418.2 

5319 139,3 743 

., 121 ,4 664 

64,1 1,a,1 117 

7J,4 169,1 ISO 

77,l 184,l 930 

72 219 1.20s 

48 273 1.02.5 

98 260 1.328 

130 . 298 J .377 

148 341 1.582 

T.t. 1 Tourtsme International 
T.N. 1 Tourlsme National 

lluftles 
(en ■Ultons) 

t.H. n + TH 

983.4 J.401.6

1.256 1.999 

l.048 l. 712

t.493 2.310 

1.663 2.513 

J.801 2.731 
-

1.584 2.789 
. 

1.056 2.081 

2.156 3.484 

2.860 4.237 

3.256 4.838 

T.t. , 47,2 � du tourlsme international s,edlterranlen
T.N. 1 42,S 7. du tourlsme national awditerranlen

durie JDOyenne 1984 a T.1. 1 8,2 Jours J T.N. a 22 Jours 

durle fJ>O)'enne 2000 , T.l. 1 8,7 Joura· s T.N. , 23,3 jours (+6 7. alobalernent) 

duree 1110yenne 2025 1 T.I. 1 8,2 Jour1 J T.N. 1 22 Jours. 
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Table 23. Estimated annual- consumption
3
of water by tourists in 

coastal zones { in mi 11 ion m )

T-1

T-2

T-3

A-1

A-2

1984 

2000 

2025 

2000 

2025 

2000 

2025 

2000 

2025 

2000 

2025 

Intemati ona 1 National 

tourists 

104.6 

223 

361 

200 

307 

245 

398 

255 

413 

279 

475 

tourists 

147.5 

220 

317 

183 

211 

261 

431 

291 

572 

315 

651 

Total Multiplying 

252 

443 

678 

383 

518 

506 

829 

546 

985 

594 

1126 

coefficient 

1. 75

2.7 

1.6 

2 

2 

3.3 

2.2 

3.9 

2.4 

4.5 
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Table 24. INDICATORS OF THE PRESSURE EXERTED SY TOURISM ON THECOASTAL ZONES 

-�. • t"DJCATEUlS DE LA PRESSlON TOUllSTJQUE
OAHS LES lEClONS LJTTORALtS 

. 

; •••• 

I 
.Oe111I ll Ocr1t,u 1 ... , 

: . •  , ...... .. 
; • .�lfurre11it1111•1 u .. , ...• ,� U11l,1re de l•r 

• .. • (I). . cu 
: ... 

1•utfl1!1
II•' 

uvr!U•! 
• •• cla.

: UIACIIC •. , J.J.. .. . .. 
.·. rwcc S• ,.s 

.. 'ii.II 20 o.• 

: ,-osuvu u o., 

urcc u 0,1 

MQUH , 0,1 
Ml.TC JU o,, 

Clffll 11 O,J 

, Jnll ,. 1,J 

"au - -

·1sur1. SI 1,2 

ra-,n • o.,

Lllll - -

TIIIII JII 10 O,l 

ALCUlt • 0,1 

"(; • o,• 

lau_.h Cu 
111 11111 ll1corel11 
.,.,,.,,.11, ....... l),t 0.,1 

CJ) no,.bre de tourht•• x O, 20 
1uperficie r,11ona littoral•• ba_ 

(2J no�bre de tourf1te• x 0,20 
linl•ire cStfer • 

b) nombre de tourht•• • 0120
• ..-'r_popuht ion periunente

1000 •. , .. -

ruu1e11 _h11tll(. . Ocrv,u ••11 ,, .......
Hefel• lelilrhl 1,vt ""'•"• cit 1,, 1ecl•I• 

(l) (I) (1) u, 
t ... , ..... tevrlacn 1ovrhu1 , ... ,,u •• 
h•llliU11t1 [;, • dt c•c• i;.,u ... u 

o,•1 •• l,1 o,n 

o.•• ,. 1 o.u

0,10 n o,, o.u

o ... •• o., o., • 

0.1• JI 0,2 o.u

o.o, t 0.2 0.01 

0,2' ... ••• o.n

o,n n o,, o.>t 

0,11 JOI 1,) 0,11 

- - - -

o.o,· " I .• I o,ot 

0,02 , .. o,7 0,01 

- . . -

0,01 .. O,l 0,12 

0,01 • o,, 0,02 

o,oa u 1,l 0, I 

. 

0 14 1' o.u 0 17 

Note I 0,20 corre,pond •u pourcentag� 
d& touri1tea rlsidant sur lea 
r1,1ons cotUr·•• durant le 1DOfs 
de point• qu•on • ••tfml i 20 1 
du nonbre tot•l de touri•te1. 
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Table 25. TOTAL LENG-IT ANO AREA.OCCUPIED BY TI-IE TRAF.FIC WAYS ON LAND 

T-1

T-2

T-3

A-1 

A-2

2000 

1' 1668 

s 902 

T 2570 

R 1668 

s ..ill 

T 2607 

JI 1708 

s . .!ill 

T 3060 

N 1708 

s ll9l 

T 3013 

N 1754 

s .!l9l 
T 3059 

1.ongueun 

<• 1000 b) 

1703 

1974 
-

3677 

1703 

1457 
-

3160 

1768 

1974 
-

3742 

1768 

.!lli 

3580 

1929 

lfil 
3741 

tmprhu 
(lua2) 

2000 

33.360 

18.040 

51.400 

33.360 

18.780 

52.140 

34.160 

27.040 

62.500 

34.160 

26.100 

60.260 

35.080 

26. JOO

61.180 

2025 

34.060 

39.480 

73.540 

34.060 

29.140 

63.200 

35.360 

39.480 

74.840 

35.360 

36.240 

71.600 

38. 580

36.240

74.820

.Longueurs totale1 et empri1t1 du rf1eau routter 

efditerranfen 1elon les 1cfnario1. 

j I 

(Source a Plan Jleu) 
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Table 26. TOTAL LENGHT OF THE ROADS 

• • .. LORCUEUK TOTAi.i DES lout!S 1911

ISPACNE 317814 

RANCE 103415 

lTALI! 293799 

MALT! 53, 

MONACO 46 

YOUCOSLAVlE 113383 

ALIANI! t 

GU:C! 3744.5 

TURQUIE 232867 

CHYPRE 10270 

SYllE 18844 

1.11AM 7070 

ISRAEL 4631 

!GYPTE 28190 

LllYE ! 

TUNlSIE 23695 

ALGERIE 72091 

MAROC .57634 

TOTAL MEDITERRANEEN 2021967 

(d'aprl■ International load Federation) 



T
a

b
le

 
2
7

lt
7t

 
I
 

SP
AI

N 
1 

s
n

 
10

0 

f
li

t.N
C

I:
 

Ja
J,

50
0 

IT
A

U 
J
I

J
 

z
o

o
 

H
A

L
T

A
 

l
JO

O

Y
UG

OS
LA

V
I
A
 

J6
 J

OO
 

A
l.
B

AH
I
A
 

4 
00

0 

Ci
ll

t
l

C
E

 
'1

 5
00

 

fU
II

H
t

 
l6

S 
JO

O 

c
r
h

u
s
 

1 
JO

O . 
S

Y
I

U
 

1 
00

0 

L
t:

B
AH

OH
 

J 
20

0 

J
S

H
E

C.
 

10
 J

OO
 

IEC
l

P
T

 
21

 
20

0 

L
l

ll
U

 
5 

50
0 

T
U

N
l

S
U

 
24

 4
00

 
. 

&
Ui

U
U

 
2

5 
10

0 

HO
R
OC

C
O

 
15

0 
:z
o
o

J
A
P
A

N
 

O
TK

t:11
 

C
U

 
l
t

H
 

.
 

.
 

: 
M

AR
IN

E
 C

A
TC

H
ES

 O
F 

�
E

D
IT

E
RR

AN
E

AN
 C

OU
N

TR
I

ES
� 

F
l

ab
, 

C
N

a
ta

c
aan

a
 a

n
d 

■
o

ll
u

s
cs

 r
r

aa
 a

ll
 

•
•

r
in

e
 

z
on

e
3 

a
n

d
 

th
e 

H
e

d
l

te
rr

an
e

a
n,

 
19

70
-

19
8

-

A
LL

 tcl
ll

l
fl

t
 

1.0M
ES

 

lt
7S

 

1 
tt

l 
lH

 

li
t 

4H
 

Jlll
6 

6
71

 

1 
50

6 

lJ
 

15
1 

•
• 

4 
00

0
.. 

16
 4

11

lO
J 

n
,

H
t

 

11
' 

2 
40

0 

t
 

6
1

5
 

H
 

t
l
O

 

4
 

I
O

J
 

U
 

50
0 

l7
 H

J 

U
4 

l
t

5

.
 

(T
ON

N
ES

) 

19
80

 

l
Jl

l 
18

0 
1

1'
5 

67
'

4l
l 

11
6

I 
05

1 
.
.
 

J
4

 
,
u

 

•
00

0

H
 

l
l

l
 

lH
 

60
0 

1 
]
0

5
 

,
u

. 

l
7
0

0

1
1

 
0

5
}

 

n
 
:z
n

 

5 
10

0 

6
0

 1
54

 

••
00

0

ll
t

H
O 

.
 

U
ll

 
U

H
 

19
70

 

22
7 

l4
S 

1·
 1

0
 

58
1 

U
4 

JO
O 

11
4 

1
0

1
J

1
 
a
u

 
. 

'
5

6
0

0
 

U
7 

o�
o 

45
1 

JU
 

n
o 

10
0 

,
,
,
 

l
1

H
l

10
0

51
 U

I 
4a

 n
o 

26
 

10
0 

•
00

0
•

00
0

4 
00

0 

H
 4

54
 

9l
 

]
8

0
s
,
 

10
0 

51
8 

JS
t 

51
0 

U
J 

55
 '

60
 

l
t

l
l

1
 

10
5 

1 
JO

O 

U
J

U
J
 

l
00

0

l
)0

0
1 

10
0 

2·
2

00

t 
50

0
,
 

11
0 

l
JO

O

J•
 

14
6

.
 

1
6

 
14

' 
U

 0
00

1 
50

0 
l

8
0

0
� 

50
0
•
 

6
1
 

1
0

 
,
.
 
,
.
.
 

24
 4

00
..

 
7
0

 
00

0 
1'

 0
00

 
25

 7
00

45
2 

SU
. 

4'
6 

u
o 

l
O
 

J
O
O
 

l
H

O

--
1
1

 tu
 HD

I
U

III
AN

£
AII

 
PIOPOIIT

lOlt
 OF

 
H£0

1
t

£
•
II

I
II
E

I
N

 

.
.
 

(T
OIIN

ES
)
 

IU
IIII

E 
CA

TC
KU

 
CJ

) 

1
9

7
5

 
1
9

8
0

 
1'

9J
 

U
H

 
11

84
 

u
, 

n
o 

H
t

 
6

0
1i

 
16

1 
JJ

t 
16

1 
:14

0 
u

.
s

. 

46
 8

21
 

41t
 l

H
 

5
1 

J5
1t 

46
 

U
l 

6.
l

J5
1 

tl
6 

JU
H

l 
JH

 u
s 

to
t 

u
o·

 
t

o
.

7
 

1 
50

6 
l

05
4

H
J 

1 
21

6 
10

0.
0 

n
 

2
s

1
 

H
t

6
1

 
5

J 
2H

 
4

1 
n

o 
10

0.
0 

. 
4 

00
0 

4 
00

0 
4 

00
0 

4 
00

0 
10

0.
0 

6
1 

''
' 

n
 
°
'
'
 

10
 l

�l
 

11
 H

S 
t0

.4
 

JS
0

8
76

1l
t6

4 
Il

l 
10

5 
29

1 
8

l
 

7
1

1
 

..
 

1,
.1

 

,
�
,
 

1 
J0

5 
1 

t J
J 

2 
20

5 
10

0.
0 

..
 

8
1

'
, 

t1
6

 
,
n

 
H

l 
10

0.
0 

2 
40

0 
l

10
0 

1 
JO

O 
l 

10
0

10
0.

0 

J 
JO

O 
J 

lO
J 

4 
U

l 
4 

59
6 

O
.J

l
l

H
 

11
 4

6
6 

U
 

5
3

1
 

1
2

5
1
1

 
4

8
.
0

 

t
 

1
0

]
 

5
 2

00
 

1
 

50
0·

7 
10

0 
•

10
0.

0

u
50

0 
6

0 
l5

t 
6

1
 

1
4

5
1
4

 
,

 .
.

 
10

0.
0_

l
7
 
,
u

 
41

 0
00

 
70

 0
00

 
)5

 0
00

 
10

0.
0

15
 2

01
 

2l
 l

l6
 

l
2

 
J

U
 

4l
 

78
8 

9.
0 

l
2
•

3
l
U

 
,

,
1
 

l
05

7

4
 

6
5

2
 

,
,
.
 
. 

1
4

5
 

l
5S

l

�
 :

 B
lu

e 
Pl

an
, 

trca
 r

ao
 

.
 



Page 82 

Tabl�8. YATER : SUPPLY AND DEMAND 

IN THE MEDITERRANEAN DRAINAGE BASIN. 1980 

(a) I & J 1 0 
SUPPLY (rt11urcu) DEJIUO 111pplr dnand htiuted 
(OJ (c) (dJ (t) (f) (1) COUNTRY populatlu total water 1t1bJf tr Vitti" .. t uploi tatloe uploitatior (aill10111) ruourcu 1tah htd dhtribuhd con1u■ptioe indu h indu ia ruourcu (drawofh) relati'n to (W rtladi11 h ( ,.,, .. ,. G■/,ur Ge/,ur ,.,, .. ,. cl It d C 

SPAU u.i JI,) 2,,1 U,1 - .. , 0 ,, 

FUIC[, IIONACO U,2 ,, ..., )9 11,1 J,2 ,, ,, 

lllU n,J u, 50 ,,,2 2'2 30 112 

N&LJA O,J7 O,OJ o.o, C\,o:3 o.o, n 77 

r TUGOSUVU .. , 12 N 12 1,, O,l 2,, C 11 

ALIUII J,f :n ., - ' 0,1 0,04 I C , 

GR[[C[ ••• u., - 10 ••• J,6 JI C 70 

TUIIO' Jt,O 77 - 2l ,., , .. . so n 

CYORUS o,,. o,t o,, o.,, o,J IO 1a 
STRIA 1 ,o .... ,.., 1,1 2., t., H - IO 

LUUOI l,J ' 3,J 0,6 o.• u IJ 

lSRA[L ),9 1,0 O,J I ' ,. 0,1 uo 4(.) 

�GrPJ ,,.2 H,l 55,1 63 ... 79 II 
LUU :, o,, 0,23 1,0 ... , JU 4)) 

tU•J SJA .. , :, 2,9 - I ,2 o.u ,o "' 
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Table 33. ASSESSMENT OF COASTAL POLLUTION BY DOMESTIC WASTE 
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Table 34. ASSESSt,ENT OF COASTAL POLLUTION BY DOMESTIC WASTE
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