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Technical Note

This issue of MAP Technical Report Series presents a selected set of documents prepared
within the MAP CAMP "Fuka-Matrouh-Egypt" project. Each CAMP project includes a number of
individual project activities, prepared by national experts and/or institutions with the assistance
and guidance of respective MAP Centres. The outputs of these activities are usually presented
by final documents or final activity reports, each report containing 80 — 200 pages, and
sometimes even more, including a number of maps, figures and technical annexes.

Therefore, it was not possible to present all project outputs in one issue of MAP Technical
Report Series. The selection of the documents to be included was made by PAP/RAC, with the
consent of the National Focal Point for Egypt and of the MAP Co-ordinating Unit. Due to the
number of selected documents the issue had to be published in two volumes.

The first volume contains the Final Integrated Report of the project and the Report of the Final
Presentation Conference, both documents presenting the synthesis of project results, and, as
annexes, the final documents of the aclivities related to Integrated Coastal Area Management,
Strategic Environmental Assessment, and Carrying Capacity Assessment.

The second volume contains documents relative to the activities on Systemic Prospective
Analysis, Soil Degradation and Desertification, Assessment of Natural Resources and Soil
Conservation Issues, Sites of Cultural Heritage, and Marine Ecosystems.

In addition, both volumes contain a preface, introduction and the list of all final outputs of the
project.

All documents are presented in their original form.



PREFACE

The MAP Coastal Area Management Programme (further on referred to as CAMP or
Programme) has been approved by the Sixth Ordinary Meeting of the Contracting Parties, held
in Athens in 19809. Its adoption was preceded by four coastal management pilot projects,
implemented by PAP/RAC in the 1987-1989 period.

During the 1989-2001 period eight CAMP projects were implemented in: Albania (the Albanian
Coast), Croatia (the Kastela Bay), Egypt (the Fuka-Matrouh Coastal Area), Greece (the Island
of Rhodes), Israel (the Israeli Coast), Syria (the Syrian Coastal Area), Tunisia (the Sfax Coastal
Zone), and Turkey (the lzmir Bay). Presently, the CAMP "Malta" project is in implementation
(since early 2000), the project for Lebanon started in 2001, and the project for Algeria is in
preparation, likely to start in the year 2001 or early 2002. Finally, projects for Morocco and
Slovenia are in preparation, to start in 2002 or later on.

Within the initial phase of CAMP, the MAP Co-ordinating Unit in Athens was responsible for the
Programme as a whoie and for the implementation of its individual projects. Since 1996
PAP/RAC has been the MAP Centre responsible for the co-ordination of the CAMP, under the
supervision and guidance of the Co-ordinating Unit.

The conceptual framework of MAP CAMP is based on the principles of sustainable
development and on Integrated Coastal Area Management (ICAM). The Programme performs
practical coastal management projects in areas selected in accordance with the Programme
objectives and defined criteria. The projects are implemented by MAP in co-operation with the
responsible national and local authorities and institutions, by selected national teams or
institutions, with the assistance of respective MAP Centres and MED POL.,

The objectives of the Programme are:

a) to develop strategies and procedures at local and national levels for sustainable
development, environment protection, and rational utilisation of coastal and marine
resources, to be also used as inputs for the formulation of Mediterranean strategies of
sustainable developmeni,

b) to identify, adapt, and test, in a realistic operational contexi, methodologies, tools and
practices of sustainable coastal management in the region,

c) to contribute to the upgrading of relevant national/local institutional and human capacities,
and

d) to secure a wider use, at national and regicnal levels, of experience achieved by the
Programme and by its individual projects, and create conditions for follow-up activities.

The Programme is of a multilevel nature, being oriented at local/project area level by dealing
with area-specific priority problems, and at national and regional levels by applying the project
results and experience as pilot ones.

Individua! CAMP projects are structured into project units defined as individual project activities,
each activity dedicated to a specific issue or to an interrelated multisectoral group of issues.
Integration and co-ordination, data management, sustainability analysis, and a public
participation programme are considered as mandatory activities of each CAMP project.



INTRODUCTION

The CAMP "Fuka-Matrouh-Egypt" project has been approved by the Seventh Ordinary Meeting
of the Contracting Parties to the Barcelona Convention, held in 1991 in Cairoc. The Agreement
on the development and implementation of the project was signed in November 1992, and after
the preparatory phase, the implementation started in 1993.

The project area was defined at two levels, the North - Western Mediterranean Coast of Egypt
as the wider geographical context, and the Fuka-Matrouh area as the project study area. The
wider project area administratively belongs to the Matrouh Governorate. The boundaries of the
project study area are defined by the city of Matrouh at the western end, the Fuka area at its
eastern end, the Mediterranean Sea in the North, and in the South by the 100 m contour line,
resulting in a line 10-20 km distant from the coastiine. The length of the coastline of the study
area is approximately 100 km. The project study area is representative of the wider
Mediterranean coastal region of Egypt, being scarcely populated, with Bedouin population in
rural areas and immigrant population in the towns. The coastal strip and the adjacent marine
area might be considered as among the most attractive natural sites of the Mediterranean. The
area is also rich in valuable cultural heritage.

In spite of its great value and significance the area faces serious threats. In addition to the
degradation which occurred over the centuries due to historic events, the fragile and sensitive
ecosystems are presently under permanent pressure of uncontrolled development of tourism,
inappropriate agricultural practices, absence of effective land-use and development planning,
and insufficient integration of policies. It should also be noted that the national development
policy aims at strengthening of development processes leading to a faster sustainable
development of the area, providing increased employment opportunities for the resident
population and for the expected further immigrants from the Nile area. Finally, there is a need
for a better understanding of present and future development impacts on Bedouin population,
now predominantly settled.

Taking all of the above into consideration, the long-term objectives of the project were to
propose a sustainable development concept, and to create conditions for the establishment of
the process of integrated planning and management of the project area. The immediate
objective of the project was to propose solutions for urgent problems in the area, taking into
account the long-term objectives of the project.

Accordingly, the project Agreement envisaged the implementation of 10 individual activities:

- systemic and prospective analysis,

- study on implications of expected climate change,

- integrated planning and management study,

- training and application of tools for integrated coastal management: GIS, Carrying
Capacity Assessment for fourism activities, and EIA,

- development of environmental legislation and institutional framework,

- inventory of land-based sources of pollution, monitoring and research of marine pollution,

- study on protected areas and implementation of the Specially Protected Areas protocol,

- study on development of tourism,

- assessment of soil erosion and desertification, and

- water resource management study.
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It was understood that the ICAM methodology would be applied by the project providing, among
others, for integration of the project results into an integrated final project document.

The implementation of the project was completed in 1998, the final project documents
presented in 1999, and the Final Presentation Conference held in June 1999. The MAP Co-
ordinating Unit was responsible for general co-ordination and implementation of the project till
the end of 1995. Since 1996 the Unit acted as the overall supervisor, providing guidance for the
project implementation, while PAP/RAC, BP/RAC, SPA/RAC, ERS/RAC and MED POL were
responsible for the implementation of activities within their mandates. From 1996 PAP/RAC was
responsible for the co-ordination and implementation of all project activities, under the guidance
and supervision of the Co-ordinating Unit.

The institutional arrangements at host-country level included the involvement of the Ministry of
State for the Environment, the Egyptian Environmental Affairs Agency (EEAA), the Governorate
of Matrouh and local communities, the Ministry of Tourism, and the National Authority for
Remote Sensing and Space Sciences (NARSS). A large part of project activities was
implemented by the University of Alexandria, Institute for Graduate Studies and Research, and
by national teams, assisted by MAP Centres and experts. In addition, within individual activities,
NGOs, the private sector, major stakeholders and the local population were involved.

It can be said that the activities and results of the project represent a milestone in the national
coastal management programme, by introducing innovative methodologies and tools,
establishing partnerships and involving stakeholders, and by a successful implementation of
integrating activities (Integrated Planning, GIS and Database, Strategic Environmental
Assessment, and Sustainable Prospective Analysis). In addition, the replicability of approaches,
methodologies and tools applied enables the implementation of similar initiatives in other
equally sensitive areas.

The sustainable development framework til the year 2020, elaborated for the project area
proposes a spatial development concept consisting of: (i) mixed use, peri-urban villages east
and west of the Matrouh city, (ii) tourism facilities in the forefront project area, (iii) residential
rural areas behind, and (iv) agriculture and light industry facilities close to main transport
corridors,

The sustainable tourism development programme was elaborated using the Carrying Capacity
Assessment as a tool. The recommended development concept consists of: (i) identification of
sensitive areas and elaboration of measures and actions for their protection (restricted
development, buffer zones, access regulation), (ii) identification of areas for, and types of
tourism facilities to be developed, (iii) measures to extend the tourism season duration, and (iv)
support of the local population and expression of interest to be involved in such a fourism
development concept.

The assessment of soil degradation and desertification processes was made by a successful
use of the remote sensing technique, combined with field surveys, resulting in
recommendations for conservation of resources and implementation of appropriate control
management procedures.
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Sites of particular natural and cultural value were identified and evaluated, measures and
recommendations for their protection and sustainable use were formulated concerning their
legal status, a network of protected areas was established, as well as a surveying system of
marine ecosystems, and specific measures for the protection of the cultural heritage

The study on terrestrial ecosystems, in addition o a detailed inventory and assessment of the
status and problems of these systems, recommended: (i) pilot areas for protection and
controlled grazing, involving land-users and local authorities, to be established, (ii) systems for
grazing management to be initiated, involving land-users and local authorities, (i} extensive
programmes for the propagation of protection of endangered plant species to be developed,
and (iv) nature reserves to protect the representative habitats to be established and managed.

The Systemic Prospective Analysis indicated the trends and alternative options, in addition to
the introduction of the relevant approaches and methodology into national practice.

Finally the project resulted in the identification of implications of the climate change and
elaboration of respective recommendations, and provision of data, information and
recommendations related to marine pollution.

The Final Presentation Conference and the final activity documents formulated a number of
recommendations, to be taken into account when deciding on the use of project results and its
follow up (see Annex Vi of the Conference Report, later in the text).

Finally, among recommendations formulated by the project, some issues to be dealt with as
part of follow-up activities, might be mentioned:

- the use of the project results when elaborating and adopting plans and development
programmes for the project area,

- the presentation of project results to the National Committee for ICZM,

- strengthening of institutional capacities for the implementation of large, complex,
multidisciplinary projects, implementation of respective measures for capacity building,

- development of a land information system, to be used as input for land-use and
development planning,

- preparation of a study on the position of Bedouins and impact of the development on their
future in the project area, and

- implementation of other recommendations related to institutional and legal measures and
protection / rehabilitation activities, as appropriate.
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ENVIRONMENT FRIENDLY MANAGEMENT STUDY FOR THE
COASTAL AREA OF NORTHWESTERN REGION OF EGYPT

SUMMARY AND CONCLUSIONS

Awareness in Mediterranean countries of actual and potential threats to natural
environment has grown rapidly in the last few decades. Concerns about deteriorating ambient
quality and natural resource depleting have raised the fear that permanent and unalterable
destruction is being done to the environment of the Mediterranean basin through the
exhaustion of limited natural resources, the lost of biodiversity and the cumulative ruin of land
and water resources. Western part of Mediterranean coastal region of Egypt, in other words
the Matrouh area, predictably is one of the focal points in this context.

Matrouh Region can best be described as a fragile ecosystem with unique features and
resources. Expanding human demand and economic activities, on the other hand, are putting
constantly increasing pressure on land and other particular natural resources in the Region,
creating suboptimal use and even destruction. Land and distinctive environmental assets of the
Region are finite resources. In other words, drastic cases of irreparable circumstances are
undisputable.

Primary objective of this study is to help to seek and establish a structure in which future
environmental and, also, socio-economic policy measures could be taken more readily and
conveniently in order to arrange development-environment relations in Matrouh Region
within the framework of balanced and consistent, in other words "sustainable” development
principle. Consequently, the study, in order to contribute to the formulation of befitting public
policies aims to discover future socio-economic development trends; establish the
relationships and interdependence between present and future environmental structures and
determine and demonstrate economic and social activities that impair proper ecological

bearings.

Land and Population

The Governorate of Matrouh enclose the northwestern corner of Egypt. Although it is the
largest Governorate in terms of land, (212 thousand sq.km.), more than 80 % of this area is the
desert. Inhabitable and cultivable land area of Matrouh governorate is approximately 20
thousand sq. km. This region can be defined as the area extending between the border of
Alexandria Governorate in the east and the Libyan border in the west, Mediterranean coastline
in the north and a depth varying from 30 to 50 km. in the south.

Fuka / Février 1996



Matrouh Region, in various respects, is a considerably diversified area. In addition to
coastal zones, it contains depressions and terrains of varying degrees of accessibility. Arid
Mediterranean climate and, topography, soil conditions and rainfall which merely permit
grazing and dry farming agriculture are the salient features. Limited and haphazard use of
available land and water resources mainly due to poor social and economic conditions, at least
for the time being, ensue land degradation and water losses.

The resident population of Matrouh Governorate was approximately 250 thousand people
in 1995. Even though it currently gives a more favorable population/inhabitable land ratio
than the rest of the country, the Region experiences a higher population growth rate than
Egypt as a whole, primarily due to, i. continual and intensifying migration from the Wadi and
the Delta motivated and encouraged by thriving of various economic activities, and ii.
Government efforts to establish new communities outside the Wadi. Estimates of population
growth rates and trends indicate that resident population of northwest region of Egypt will
ascend to almost 500 thousand people in the next thirty years, representing a two-fold
increase. It should also be remembered that, even upon optimistic assumptions on the decline
of the population growth rate, the total population of the country as a whole will escalate from
its present level of approximately 60 million to 90 million in 20235,

One of the peculiarities of the Matrouh Region from the population point of view is the
difference between resident (winter) and summer populations. It can easily be predicted that in
2025 summer time population will reach well above 950 thousand people in peak periods,
putting an immense amount of pressure on all environmental resources and infrastructure.

It is rather clear that socio-economic developments, especially thriving service sectors and
trade which provide a agreeable basis for employment and income in the region significantly
attract both investors and workers from the Wadi and the Delta. The present demographic
composition would best be described as "mixed." Ascending migration, on the other hand, is
rapidly changing the percentage distribution of population between the migrants and the
native Bedouin in the region and, particularly in the Matrouh City, resulting a continual social
change and a new social structure. There exist a substantial amount of competition and a
considerable difference between the preferences and priorities with regard to social and
economic, and, inevitably environmental matters which lead to an escalation in ethnic-type
frictions and conflicts on land ownership water use, etc. among the population.

One of the noticeable eventualities in the Region is the impressive growth of the city of
Marsa Matrouh since 1970's and especially in the last decade due to a number of commanding
reasons which stimulate extensive migration to the city. Existing trends, predictably instigate
still very high population growth rates for the coming 30 years. Resident population of
Matrouh City will expand to 245 thousand people which, in turn will represents a three-fold
enlargement in 2025, and 54 % of total resident population of the Region shall live in
Matrouh City. In summer months this number will increase to 325 thousand people.

Water
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The existing water supplies are inadequate to meet water needs of the region, particularly
during the summer months when stored rainwater is depleted and summertime influx of
tourists contributes significantly to consumption. Current average water consumption even in
the city of Matrouh is low due, both, to water supply shortages and socioeconomic reasons,
suggesting a significant rise in need and demand for water in the future.

Various projects, on the other hand, has been conceived in order to increase water supply
and it has, been assumed that the Region would be in a position to provide all its own needs of
water in the future. In a framework of such an expectation it would, evidently, be feasible to
expect a higher population growth rate in the coming decade(s) specifically due to a rise in
the, -even currently high-immigration rate.

Economy

Range of economic activities in Matrouh is substantial, covering agriculture, livestock
rising, trade, tourism, industry, mining and quarries, petroleum and various services. Schemes
of private sector and the variety in types of private ownership, specifically in this new era of
government development strategy and policies, seems to have major sectoral manifestations
and a strong tendency to elevate. Private sector arrangements cover a range of national,
foreign and mixed projects, corporate land holdings, cooperative agricultural development
ventures, mining, specifically quarrying activities, touristic villages development, in addition
to, smallholders and family enterprises in agriculture, trade, industry and services.

Existing trends indicate that, prospectively the sequence of importance of economic sectors
which presently furnish the leading place to agriculture will change in the near future, as the
present procession of development pattern persists, and, as the rise of per capita incomes will
change the consumption patterns in line with applicable income elasticities of demand. In
other words, in the study area, tourism and trade, will become more important sectors of
activity than agriculture. Rapid development of tourism and trade, on the other hand, will,
evidently, induce a more agile progression of fransportation, building, energy and other
infrastructure categories, and even small scale industry sectors.

Agriculture

Agriculture, still is the main economic activity and main source of income in the Region.
Greater part of agricultural income generates from animal husbandry, orchards, vegetable
cultivation and, although in limited quantities, barley and wheat. In the coastal cultivation
strip which includes the beach and the coastal plain, cultivation of orchards and vegetables
predominates. In the inland cropping/grazing strip, on the other hand soil is poor and grazing
and farming of barley and, recently, wheat is prevalent. Marketing of agricultural products
handled by private traders and wholesalers. Both in the case of livestock and fruits and
vegetables a strong and growing local demand exists. An important section of livestock
production is exported, especially to Gulf Countries. Libya which was the foremost market
until 1970's before the border with Egypt was closed, seems to gain its former importance in
recent years as an important market outlet, for agricultural -and all kinds of- commodities

rapidly.
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Agricultural land is limited. The only way to increase production is to increase yields.
Although restrictions imposed by the scarcity of water resources, impede application of better
farming practices, expanding of irrigation possibilities in recent years induces elaboration of
fertilizers use. Similarly, as a result of various efforts to increase yields, use of pesticides and
certain other chemicals application are called for, specifically in the coastal cultivation strip,
that in turn could result in pollution and decay of underground water resources if not properly
managed. There, also exist a tendency for a higher degree of mechanization in agricultural
production. One of the causes of soil erosion in the Regior, evidently, is inappropriate
cultivation equipment and methods.

Intensification of agricultural production, by itself actuate environmental problems.
Intensification or technoogical improvement means appending and augmenting of irrigation -
in other words, diverting more water for irrigation- and increasing the use of so called
technological inputs: machinery, improved seeds, fertilizers, pesticides and insecticides, etc.
Intensification of agricultural production in northwest region also means introduction of new
and alien crops -like sugar beets- to a exclusive and introspective, and also, fragile
environment. Agricultural practices and policies in Matrouh area apparently fail to recognize
the real value of natural resources of the region.

Tourism and Touristic Villages

The main aim of the Government policy, reflected by investment program of the Regional
Development Plan and connected "Tourism Development Project", and recent progressions in
the Region, is to promote the expansion of tourism sector. Plan indicates that by the year 2010
tourism sector will receive the first place by 38 % of total public investment in the Region. It
is expected and estimated that both international tourism, incorporating a larger share of Arab
tourists than the rest of the country, and domestic tourism will develop together and the
number of tourists visiting Matrouh Region, which was approximately 600 thousand in 1995,
will go beyond 1.5 millions in 2005 and 2.3 millions in 2010.

Probably the most important economic and social occurrence which also greatly influence,
even impact environmental conditions in Matrouh Region is the so called "touristic villages."
A very large number of such establishments, incorporating thousands of summer houses or
apartments, one after another, all of them very near or on the sand beaches, isolate the coast
from the rest of the area. Touristic villages construction as a project is extremely huge, maybe
the largest in Egypt in respect with realized amount of investment based on funds created by
voluntary domestic savings. It is estimated that, until this date capital investment to the project
exceeded a total of 30 billion Egyptian Pounds, and the construction activities together with
designing of new villages hastily continue.

Choice and decisions of construction of touristic villages are increasingly becoming subject
to individual public or private investors' preferences -that is, in a haphazard fashion without
any planning effort- based on economical (financial) and technical capabilities of these
investors, without any environmental considerations taken into account. Consequently, rapid
increase of touristic facilities on the coast, which is the main reason of severe active coastal
erosion problem, also puts a substantial pressure on landscape and cause pollution of the
coastal waters.
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Transportation: Pan North African Road

Dual highway which extends from Libyan border to Alexandria, parallel to the

Mediterranean Sea, is probably the most important infrastructure that will accelerate, even
foster agricultural and industrial development, as well as tourism and trade and, also social
mobility in the Region.
On account of this highway, Matrouh and its economy is now in easy access to the towns of
the Delta and the Wadi and Sinai. Moreover, this coastal road has very important international
connotations. It is a considerably substantial part of the so called Pan North African Road
which connects the Arab countries of North Africa to the Middle East. It is rather easy to
anticipate that the international road, already attending a constantly growing number of,
specifically Libyan merchants and traders together with the development of domestic
transportation activities, in the near future will encourage and cultivate a substantial amount
of additional economic activity.

Environment

Environmental problems in Matrouh are fundamentally related to management of natural
and environmental resources. In other words, the region, at least for the time being, do not
face an excessive pollution problem -except some degree of water pollution and degradation
of water quality, especially of underground waters and the sea, which is the result of rapid
urbanization, haphazard increase of touristic facilities, certain agricultural production
practices, and lack of proper sewage systems- that directly and adversely influence the lives of
the people. This is one of the important reasons which explain the lack of interest of
individual citizen, local administrators, representatives of economic sectors, etc. towards
environmental issues.

Matrouh, on the other hand confront at least three severe specific environmental problems:

i.Excavating of limestone ridges running parallel to the Mediterranean coast for
profiteering. The mining or, more accurately, ripping process is undertaken
openly by generally unauthorized people in a completely uncontrolled and
haphazard fashion which lead to a total destruction and exhaustion of each and
every ridge in each and every drill area.

ii. Another natural resource degradation and depletion process, which is
referred as "active coastal erosion” or "active sand movement" continues at the
irreplaceable sand beaches of the region, specifically in touristic villages areas
as a direct outcome of large scale construction activities very near to the sea
and the wind erosion which is an outcome of loss of natural vegetation,
especially dwarf fig orchards, again due to the touristic village construction
activities.

iii. Another important and environmentally unfavorable eventuality is the
damage to biodiversity and destruction of various groups of natural vegetation,
specifically the loss of dwarf fig orchards to urbanization and touristic villages
development, and, also to "new and advanced" modes of agricultural
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preduction. One of the important consequences of this development, obviously,
is increasing wind erosion hazard.

It is also highly probable that various different environmental problems would arise in the
Region due to certain developments and occurrences in coming years and decades like,
construction of the proposed and planned nuclear power plant; furtherance of production and
transportation of petroleum and natural gas; invigoration of the "sleeping project” of Canal to
Quattara Depression and furtherance of the large scale irrigation project connected, to the
construction of the Southern Canal.

It should strongly be emphasized that environmental degradation, particularly loss of rare
natural resources, like destruction of limestone ridges, active coastal erosion or loss of natural
vegetation in the Region, were appeared when those who make decisions about using or
managing these resources ignore or underestimate the costs of environmental damage due to
failures of public policy -that is structure of the list of economic and social priorities- on one
hand and market failure -that the markets do not reflect the social value of the overexploited
resources- on the other.

All economic activity, requires some environmental inputs and results in environmental
changes. Specifically in an environmentally fragile region like Matrouh and in case of more
environmental input consuming activities like agriculture and tourism together with
urbanization, there exist a limit to the carrying capacity of the environment. As the economy
expands this limit will eventually be reached. In other words, the prospective analysis of the
Matrouh region almost clearly indicates that, while the density of the economic activity rises,
there will come a point where the consumption of environmental resources will exceed the
environmental renewal. Irreversibilities, which are very important in Matrouh case, will
further aggravate the problem.

State and Public Policy

Presently and in the foreseeable future, due the inadequacy of elected appropriate regional
management and lack of active and affluent non-profit and non-governmental organizations,
the most influential and, also the most powerful actor in Region is and will be the State,
defined as the Central Government and its extensions in the Matrouh Governorate, Likewise,
only these public bodies are in a capacity to determine a standing between, both policy
priorities and urgent environmental problems.

Priorities of the government in Matrouh, at least for the time being, do not include any
environmental policies. The priority list of government expenditures, specifically in the
Region includes items like construction and maintenance of infrastructure, improving
community services like education and health and providing credit and financial incentives to
private investors. Two most important sectors of private activity, from the perspective of the
decision makers, at least for the time being are agriculture and tourism. From the governments
point of view this understanding indicates the significance of developing these two sectors as
a priority in Matrouh.

Egypt, has launched a substantial "structural adjustment policy" in early 1990s. Within this
policy framework, it was aimed to move Egypt towards a market oriented economy and

vi
Fuka / Février 1996



initiate a major campaign for the privatization of the economy. Although it is not easy to
forecast the possible aftermath of this policy, it can be expected that Egypt will proceed with
the process of economic growth and sustaining an annual GNP per capita growth rate of, say,
2.5 % during the next two decades with more and intensifying private sector involvement.
Given the level of development and the socio-economic system of the region, Matrouh
probably will enjoy an above the average level of economic growth and private sector
involvement whilst the expansion of coming years.

This "structural adjustment policy" perceptively anticipates less public involvement and
more private inifiative within the functioning of various sectors of activity. This kind of
adjustment in turn, means depressing of social minded approaches of government policies,
reducing public spending, attenuation of public planning efforts and a greater dependence on
profit oriented investment and economic development. This unprecedented turnabout, which,
already begins to demonstrate its initial consequences in Matrouh together with the rest of
Egypt, clearly indicates a kind of economic development which demands the most resource
consumption and creates the most pollution, because of high level of economic activities and,
more importantly, postponement of the utilization of measures which, aim at opposing the
effects of resource exhaustion and pollution, rather than preventing them.

One of the important countenances of the new "structural adjustment policy" is, and
probably will -at least in the near feature- be the anticipation on the diminishing economic and
social role of the state. This premonition demand reduction in public spending, which
necessitate lessened and reducing spending on environment.

Coming Years

Emerging trends in 1990's imply progressive government investment and encouragement in
land reclamation, infrastructure, tourism and agriculture; rapidly increasing private
investment, and a more favorable international atmosphere specifically among North African
and Middle East Arab countries which, in turn will induce intensifying migration to the region
and accelerating growth rates. Within these conditions which reflect a faster economic growth,
population, urbanization, water demand, pollution, etc. pressures would, naturally appear
higher and stronger. In other words, it may be appropriate to think in terms of a more strong
economic growth which proves to be more harmful for the environment in Matrouh.

In 2025 northwestern part of Egypt will reveal an notably different setting and environment
in almost all respects. Given the amount of available land and account of natural and
environmental resources, Matrouh would be a crowded, even over-populated region and,
additional increase of population, mainly due to ongoing migration will continue.
Geographical limits would be significantly expanded into the agricultural lands surrounding
Matrouh city and the touristic villages.

Analysis of Region reveals the scarcity and inadequacy of active and effective elected local
governments and non-profit and non-governmental organizations. In other words, individual
citizen, representatives of local communities, media, nonprofit organizations and associations
and the representatives of the economic sectors, as mentioned before, are either inadequate
and ineffective, or not interested in environmental problems. These actualities severely limit
the number of influential actors. Perceptively, any effort towards protection and betterment of
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the environment, which, basically is a natural resources policy, should emanate from some
kind of government action. Furthermore and most importantly, in Egypt, due to existing
administration framework, solely the public bodies are in a position and capacity to determine
a standing and, thus adapt a precedence agenda between economic, social and environmental
problems.

Evaluation of economic and social development trends together with scenarios on
environmental degradation and its causes, clearly reveal that unless some action is taken in the
very near future damage to resources of the Region, including economic damage, will
accelerate and could result in the total and irreversible collapse of certain
natural/environmental systems. Any action which could actuate certain rewarding
consequences, on the other hand, calls for improved management, that can be defined as
integrated policy formulation and implementation. Such a management scheme should
include:

i. Reconciliation of national and regional policy objectives with special regard
for sustainable development of the region;

ii. Effective implementation of existing environmental laws and regulations
through cooperation between related Government bodies;

iii, Formulation of an up-to-date and more adequate legal framework through
drafting of new laws and reconciliation of existing laws and regulations;

iv. Integration of administrative provisions and appropriate definition of areas
of proceeding from the regional point of view,

v. Creation of financing mechanisms through a combination of central
government contributions and regional funds.

The approach which assumes that the economy and the society should try to function and
develop within a "sustainable development” mode must be the basis of a process of planned
and orderly development and convenient policy measures which also include cooperation and
involvement of the private citizens and the business, seeking to minimize any environmental
afflictions of economic and social progression. One rather important perception in order to
activate environment protection and betterment policies is to generate a new type of
interaction among governmental bodies itself.

A strategy for management and administration built around economic and ecological
criteria should, also consist of a number of perceptions like goal setting, problem assessment
by source, standards, pollution prevention, demand forecasting, property rights, proper
pricing, together with appropriate regulatory mechanisms for managing environmental
resources. Such a direction have to be determined within the rules established by long term
strategic approaches. In other words, policies ought to be prepared and applied in an
understanding and concord between the people and the public authorities and in harmony and
compliance with the needs of inhabitants and environmental concerns.

As for the coming years, it will not be inaccurate to anticipate that both the number and
influence of the actors of the environmental protection or sustainable development scene
should increase. Economic and social development, educational improvements, prevailing
liberalization policies, achievements towards a more democratic society, etc... will naturally
create and augment the actors of the environment scene, like municipalities, privaie sector
companies or sectoral associations NGOs, etc. Consequently, to actuate environment friendly
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government policies more appropriately, a new and different interaction among actors would
be achievable in the coming years.

These developments, on the other hand, will amplify the importance of the state, defined as
the central government, and Matrouh Governorate as the representative of the central
government in the Region, as an actor, on account of its distinction as the principal organ for
creation and coordination of public policies. In other words, only the state is in a position to
initiate the emergence of more active and representative political parties, NGOs, media and
private organizations, together with increasing the amplitude and fostering the independence
of local or regional divisions of the government organization. And it is rather visible that the
state in Egypt, more and more, is in the process of pronunciation of a desire in this direction.

This observation is not paradoxical, for it is evident that an ever growing number of people
in Egypt, specifically among the intellectuals, academicians and more meaningfully, within
the government itself, is in the comprehension of the fact that, like in Western countries of the
last century and in an increasing number of developing countries of our time, a stronger and
more effective state which, unquestionably asserts itself as the final arbiter in the society, was
and is the result of the accomplishment of political and economic liberalism.
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PART 1

SYSTEMIC ANALYSIS
OF NATIONAL SOCIO-ECONOMIC STRUCTURE

AND NORTHWESTERN COASTAL REGION OF EGYPT
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INTRODUCTION

This study aims to undertake a systemic and prospective analysis of the
development/environment interrelationship in the Mediterranean coastal region of Matrouh
Governorate of northern Egypt.

Primary objective of the study is to help to seek and establish a structure in which future
environmental and, also, socioeconomic policy measures could be taken more readily and
conveniently in order to arrange development-environment relations in Northwestern Coastal
Region of Egypt within the framework of a balanced and consistent, in other words a
"sustainable" development principle, which, analogously, is the main starting point of national
and international environment policies. To reach above mentioned target, on the other hand, it
should be kept in mind that, in the process of designing and applying environmental policies
the "environment is, both, the source and the limit of development" principal must, never be
left out of sight. Therefore, malfunctioning of ecological cycles as a result of economic and
social development efforts, in other words, deterioration of environmental conditions and
emergence of environment-related problems should constantly be traced down and dealt with.

Consequently, Northwestern Coastal Region Study, in order to contribute to the
formulation of convenient public policies for the project region, aims to fulfill following

tasks:

1. Discovering future socioeconomic development trends;

ii.Establishing the relationship and interdependence between present and future
environmental structures;

iii. Determining and demonstrating economic and social activities that impair proper

ecological cycles;
iv. Disclosing and suggesting environment friendly economic development activities.

Methodology

Methodology is, basically the subscribing of Blue Plan methodology of
systemic/prospective analysis. The first step of this approach is, inevitably, to determine and
to seek (a) the nature, (b) the development and (c) the past and present interrelationships of
the relevant elements (dimensions) of the system. In Egypt/Matrouh case the pertinent
elements (dimensions) were decided as follows:

i. Population and, land and water;
it. National economic context;

iii. International relations;

iv. National development strategies
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(economic and social policy);
v. Environmental considerations and policy.

The befitting sectors of activity are agriculture, industry, tourism, transport and energy.

The study encompasses three components. First component is an effort to analyze the
"system" of Northwestern Coastal Region of Egypt from the viewpoints of (a) its connections
with the Egyptian national "system" and (b) its long and middle term perspective. The second
component, based on the findings and results of first phase of the study, includes the attempt
to determine the hypothesis and actors in order to formulate the scenarios. And, finally the
third component incorporate the scenarios.

Sources of Information

There exist a vast amount of international literature on every aspect concerning Egypt.
The majority of this literature is by Egyptian researchers, scholars and authors. In other words,
cumulated stock of information can be considered as sufficient to carry on the research.
Reasonably, for the purposes of conducting of this study and preparation of this report a
considerable amount of the said literature, specifically books, articles, reports, etc. of recent
dates, were examined. Obtained ideas and conveyed parts or sentences were cited in footnotes.
A certain number of studies, on the other hand, were utilized as basic and elementary sources
of information. These texts are itemized in the "Bibliography."

Although the quality and magnitude of available statistics on agricultural and industrial
production, structures of trade and industry, public goods, flows and capacity of
transportation, communication and tourism, population, urbanization, employment and, in
some extend, living standards, are not very satisfactory, from the viewpoint of expectations of
this study, they may be considered as sufficient. Collected data on present standing of soil
capability, environmental values like flora and fauna and abiotic environmental elements is,
both for Egypt as a whole and for Northwestern Coastal Region, also, available and sufficient

The magnitude of literature, specifically in the form of reports, including reports
prepared specifically for this study or the Blue Plan, and, also various books and articles about
Northwestern Coastal Region, is, also rather expansive. These sources of information, again,
are disclosed in the Bibliography.

Predictably, the most important source of information and, also insight was a set of
interviews conducted with a rather large number of learned and concerned people of central
and local government, academia, various national and international organizations, etc. in
Cairo, Alexandria and the Region.
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CHAPTER 1

GEOGRAPHY, POPULATION, LAND AND WATER

* %ok ok k

One of the most striking features, and, probably the foremost determinate characteristic
of Egypt which effectuate both, socioeconomic structure and development, and, also
environmental circumstance, is her geographical distinction. Although the total land area of
Egyptis 997,739 sq. km., only about 4 % of this aggregate (35,200 sq. km.) is inhabited and
cultivated territory, the remainder being largely uninhabited desert.! The Nile Valley and the
Delta, generally referred as "el wadi,” on the other hand, comprise almost 90 % of the
inhabited and cultivated domain. In other words, as in the past, contemporary Egypt's
economy, society and culture are predominantly based in the Wadi. The vast majority of its
rapidly growing population resides in some of the World's most densely packed villages,
towns and cities. These communities are all crowded into the narrow confines of the Wadj,
where residential, industrial, commercial and other land use patterns successfully compete for
the rich but finite old agricultural lands.

Yet, only about a little more than 700 thousand people live in the vast territories of what
Central Agency for Public Mobilization and Statistics (CAPMADS) classifies as the "frontier
governorates” of Matrouh, Wadi el Gedid, The Red Sea, North Sinai and South Sinai.> And
especially in recent decades the boundaries between the desert and the Wadi have become
blurred as some of the "red lands" have been discovered and in many cases, converted to "new
lands" or "reclaimed lands" for agricultural, industrial, touristic, residential, etc. use.

Although most of the newly reclaimed lands are adjacent to the Wadi or close to it, an
outstanding and increasing amount of development and expansion is taking place in areas far
distant from the Wadi like Sinai, Red Sea and, unquestionably, coastal regions of the Western
Desert. New kinds of agriculture continues to expand while numerous touristic projects

! Egyptians make a dualistic and rather strict division of the country when they contrast el wadi
(the Wadi or valley) with el gabel (wilderness -literally the mountain-) which refers to the
desert. Thus, all of the people living outside the Wadi, including the population of Matrouh
Governorate, is referred as the "desert people" (or the desert dwellers). Similarly, the lands of
the Matrouh Governorate, incorporating the Mediterranean seashore, is generally referred as the
Western Desert.

? Statistical Yearbook, Arab Republic of Egypt, CAPMAS publication, Cairo, June, 1993, pp
11,12, According to 1986 census, total population of Frontier Governorates is 564,056 people
which represents 1.17 % of total population. In the same year population of Matrouh
Governorate is 161,163 people, representing 0.33 of the total population. ibid, p. 14. On the
other hand, "Some governorates based in the Wadi includes areas in the desert. Thus the
frontier governorates do not include zall the people who can be said to live in desert
communities... only part of the desert dwelling population in Wadi-based governorates can be
clearly identified in the (above mentioned) census data." Sherbiny, N.A., Cole, D.P. and Girgis,
N.M., Investors and Workers in the Western Desert of Egypt." The American University in
Cairo Press, 1992, p.1
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proliferate on the Western Desert coasts. Meanwhile, the city of Matrouh and the towns and
villages of the Northwestern Egypt -like new and old cities of other desert regions-
continuously expand and attract various kinds of economic activity. Thus, an increasing
number of people from the Wadi now see the Western Desert as a new frontier, in other
words, a new place in which to invest, to work and to live.?

Population and Population Growth

Egypt, (a) has an estimated population of 58.8 million people in 1994, and (b) a very
high population growth rate. Even upon optimistic assumptions on the decline of the
population growth rate, it can safely be predicted that the size of population will reach 77 and
89 million in 2010 and 2025, respectively.

Consequently, there exists an extreme imbalance between very limited inhabitable and
arable land, and the population. In other words, the geographic concentration of land resources
intrinsically impels the people into a very limited land area, leading to dramatically high urban
and, also rural population densities.

3 Western Desert and its coasts, on the other hand, is home to numerous people,
including the Bedouin, who have skillfully made productive use of the natural range
lands, and, communities of traders, miners and fishermen. None of these people are
likely to think of the Western Desert as a new frontier and or to describe the lands as
being new. However, like the migrating people from the Wadi, these folks are also
actively engaged in every kind of new and expanding economic activities. ibid.p. 2.
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TABLE I/1 : POPULATION OF EGYPT

Population(000s)

Average

Total Average Annual

Periodic Annual Growth

Years Total Increase Growth Rate(%)
19272 14 178 - - -
19374 15921 174 1.23
19474 18 967 3046 304 1.91
19602 26 085 7118 547 2.89
19664 30076 1743 665 2.55
19762 36 627 6 551 655 2.18
19862 48 254 11 627 1162 3.17
1987 49 620 1366 2.83
1988 51 034 1414 2.85
1989 52284 1250 2.45
1990 53 591 1307 2.50
1991 54 845 1254 2.34
1992 56 1920 1347 2.45
1995 60012 3 820 1273 2.26
2000 65 802 4317 1079 1.93
2010 76 683 8 881 881 1.65
2025 89 188 12 505 834 1.09

134 000¢ 44 812

4 Census years. Statistical Yearbook 1993, p.7

b Official GOE estimate for mid-year. ibid., p.31

€ Hypothetical size of stationary population. see: World
Development Report, 1991, The World Bank publication,
Oxford University Press, 1991, p. 268. This estimate
is lessened to 120 millions in 1992 Development Report
indicating a decrease in population growth rates.

Land Reclamation

Unavoidably, one of the most purposeful and resolute efforts in Egypt -since early
1950s- has been focused to reclaim and invigorate the desert. Government "Land Master Plan"
of November 1986, which specifies the desert regions to be reclaimed, based on the types of
soils and their production capacity and, more importantly, within the limits set by the
availability of water resources, also, establishes the total amount of reclaimable land as
8400sq.km.* The plan, additionally, sets an annual reclamation target of 630 sq.km. This

42 million feddans.
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target, however, could not be fulfilled during the first five years of operation. Between 1987
and 1992 890 sq.km. of land, in other words, 61 % of the planned total, has been reclaimed.

Under the assumption that the target amount and the programmed schedule
accomplished, the total arable and inhabitable land will reach 44 310 sq.km. in 2002. In
accordance with the general approach of, both the Land Master Plan and the Water Master
Plan this total represents an upper limit. In other words, specifically due to the constraints
imposed by restricted nature of present and calculable potential water resources, no more land
can be reclaimed after the year 2002.

TABLE 1/2 : USE OF INHABITABLE AND ARABLE LAND (sq.km.)

Urban and Agricultural
Year Total Industrial Land Land
1980 33 780 3 780 29 400
1987 35700 4200 31500
1992 38010 4 620 33390
2002 44 310 5 880 38430

Source: Egyptian Environmental Action Plan, 1992, (Accredited sources: Ministries of
Public Works, Water Resources, Agriculture, and Land Reclamation) Table: 2.1., p. 6.

On the other hand, it is simple to approximate that, in order to preserve the 2002
population density level (1525 persons per sq.km.) in 2025, a minimum additional 14 000
sq.km. of desert land should be reclaimed.’

> A recent research estimates a significantly greater need and demand: "..an additional 5-6
million acres (approximately 25 000 sq.km.) of desert would be needed to accommodate the
expected excess of population by the year 2025. Strategies for Sustainable Development in
Egypt, Prepared by "Task Force on Strategies for Sustainable Development in Egypt, Bishay,
Adli (ed.) Cairo, November, 1992, p.6. The same document, on the other hand, appraises the
said total as, "an impossible target.., especially when considering water availability after 2000.
ibid., p. 6.
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TABLE 1I/3 : POPULATION DENSITIES (per sq. km.)

Inhabited &
Cultivated Land
Years (sq.km.) Density
1980 33 7802 1205
1987 35 700 1390
1992 38 010 1478
2002 44 310 1525
2010 44 310 1731
2025 44 310 2013

& Estimated mid-year population excluding Egyptians abroad is 40,722 m. Statistical..,
op.cit., p.28.

Water

Water is, unquestionably, the most critical and strategic resource in Egypt. This
important observation mainly stems from the peculiar distribution of sources of water: The
Nile River, directly and indirectly -infiltration of ground water from the River, drainage water,
treated sewage water, savings from management programs- supplies 98 % of the water
utilized. Egypt is a Nilotic country and one of the 9 Nilotic countries.

The Nile Basin countries all depend on the river water with different degrees, but Egypt, as its
main source of life, probably, is the most contingent of them all.”

The Nile River, on the other hand, currently furnishes 55.5 billion m3 of water to Egypt in
accordance with international arrangement. In the medium term, when the planned Jonglei

¢ The Nile basin countries are Egypt, Sudan, Ethiopia, Tanzania, Uganda, Kenya, Zaire,
Rwanda and Burundi.

’ The River Nile is the only river that pours south of the Mediterranean Sea. The Nile is the
longest river in the world as its water course runs for 6825 kilometers. Its basin area is
2,960,000 sq. kilometers which represents one tenth of Africa's area. Population of Nile basin is
about 200 million people. Available quantity of water is 471 billion cubic meters a year of
which 35 % come from the rain, 46 % from the rivers and 19 % from underground sources. The
Nile basin countries depend on the river water to varying degrees. It provides Egypt with more
than 90 % of its water needs while other countries needs range between 46 % (Sudan) to 18 %
(Kenya). At present only 227 billion cubic meters, that is 47 % of the available quantity is uti-
lized. For a detailed analysis of Nile and also agreements and projects on Nile, see, Fakhry
Labib, "The River Nile Waters from Source to Mouth: Between Conflict and Cooperation in
Past and Future," in Water as an Element of Cooperation and Development in the Middle East,
Bagis, A.l.(ed.), Hacettepe University Press, Ankara, 1994, pp. 371-387.
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Canal Project® accomplished, an additional 5.5 billion m3 per annum would be withdrawn
from the Nile. A new treaty, on the other hand, with Nile Basin countries, which will allow
Egypt to remove more water, seems "unpredictable." Consequently, currently 55.5 billion m3
per annum, and in the medium future 60.1 billion m3 per annum should be considered as the
upper limit for what the Nile will provide

Total quantity of water supply, by any standard, is low (presently about 1 000 cubic
meters per person per year) and, also, limited and, furthermore, constantly deteriorating
quality effectively reduces the amount of water available for productive use.”® Municipal
sewage, agricultural fertilizer and chemicals, industrial waste, silt from runoff, continuously
and seriously contaminate water intended and acutely needed for potable use, agricultural
irrigation,"  fish production, manufacturing, recreation, etc. In other words, any water
pollution not only damages water quality, but virtually decreases the supplied quantity.

¥ One of the most important ideas to increase the utilization of Nile waters is the "lakes
reservoirs” project which involves a reservoir in Lake Albert, a regulator in Lake Victoria and
another reservoir at the north of the mouth of Lake Victoria where the Owen Dam -the only part
of the century old water storage plan that has been implemented so far- was actually built.
Conservation of water in the lakes is only meaningful if it passes across the Dam marches. This
gave rise to the idea of opening a new canal to carry water from Jongeli to Malakal for 360
kilometers. The Egyptian and Sudanese governments agreed, on a basis of equal sharing of
costs, in 1974 on the canal project. Actual digging started in June 1978 but came to a stop in
1984 due to the civil war in Sudan. The canal is projected "to carry 3.9 billion cubic
meters/annum of water in the first stage and 7 billion cubic meters/annum in the second stage."
ibid, p.378, 379.

? Strategies for.., op.cit., p. 18.

' For a rather detailed analysis of pollution and degradation, status of water quality in Nile
River System, in canals and drains and in lagoons and lakes, various sources of water pollution,
consequences of water pollution, policy actions, etc. see: Environmental Action Plan, op.cit.,
pp. 5-29.

' Agriculture is most severely affected by water pollution and mismanagement. Roughly a third
of agricultural land is burdened by salinity and/or waterlogging and, discharge of domestic,
industrial and agricultural wastes into the agricultural drains seriously reduces opportunities for
reuse. See: Environmental Program, USAID/Egypt, November, 1992, p. 3. (mimeo)
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TABLE 1/4 : WATER RESOURCES (billion m3)

Source 1990 2000 2010 2025
Share from Nile 55.5 57.72 60.1b 60.1
Ground Water (delta & valley) 2.6 4.9 9.2 15.6
Deep Ground Water (deserts) 0.5 2.5 2.8 2.8
Agricultural drainage water 4.7 7.0 9.4 10.5
Treated municipal sewage water 0.2 1.1 2.2 4.0
Savings from management programs 0.0 1.0 3.0 5.0
Total 63.5 74.0 86.7 98.0
Average annual increase (%) - 1.65 1.72 1.30
Availability (m>/per capita) 1175 965 1130 1099

a 15t stage of Jonglei Canal Project completed.

b Jonglei Canal Project is fully implemented.

C Approximately 47 % is supplied through infiltration from

the Nile river.

Demand for water in the near and medium perspective, will continually increase

specifically due to,

i. population growth,

ii. crucial exigency for expanding land reclamation efforts,

iii. per capita income growth,
iv. urbanization,
v, industrialization,

vi. growth of demand for agricultural products.

On the other hand, it will not be possible to increase the water supply under existent
conditions and expectations, in par with the demand growth. Consequently, Egypt will face a
more severe water distribution and allocation problem in the coming decade(s). Moreover the
need for radical measures in order to develop and expand water resources will become more
pressing. A list of such measures can be presented as follows:"

i. recycling,
ii. desalination of irrigation water,
iil, new distribution techniques,

iv. new agricultural crops which demand less water,

v. new irrigation techniques,

vi. new "structure of production" policies which accentuate growth of non-agricultural

sectors,

2 see: Strategies for.. op.cit., p.18.
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vii. finding new resources; converting saline water,
viii. cultivating public awareness and public participation
ix. water pricing.

As it can easily be seen, all these measures will generate results only in the long term,
therefore require immediate action, and, -possibly excluding water pricing- all claim sizable
financial compliance, in other words, a substantial reallocation of investment funds.

Matrouh: The North Western Coastal Region of Egypt

The Governorate of Matrouh enclose the northwestern corner of Egypt. Although it is
one of the smallest governorates of Egypt in terms of population, it is the largest in terms of
land, covering about 22 % of total land (212 thousand sq.km.) More than 80 % of this area, on
the other hand, is the desert. Inhabitable and cultivable land area of Matrouh governorate is
approximately 20 thousand sq. km."”, currently giving a more favorable population/inhabitable
land ratio than the rest of the country. This piece of land can be defined as the area extending
between the border of Alexandria Governorate in the east and the Libyan border in the west
Mediterranean coastline in the north and a depth varying from 30 to 50 km. in the south.™

Northwestern part of Egypt, in other words, the Western Desert, in various respects, is a
considerably diversified area. In addition to coastal areas, it contains oases, depressions and
terrains of varying degrees of accessibility. Similarly, the area encloses different water sources
and varied irrigation schemes. Rainwater is the basis of life and the economic activity in
coastal territories, while underground water considerably contributes to the supply.” Nile
waters, on the other hand, flows to certain parts of the area through canals and various pipe-
line systems. Correspondingly the range of economic activities is substantial, covering
agriculture, livestock rising, trade, tourism, industry, mining and quarries, petroleum and
various services. Schemes of private sector and the variety in types of private ownership,
specifically in this new era of government development strategy and policies, seems to have
major sectoral manifestations and a strong tendency to cultivate. Private sector arrangements
cover a range of national, foreign and mixed projects, corporate land holdings, cooperative
agricultural development ventures, mining, specifically quarrying activities, touristic villages
development, in addition to, smallholders and family enterprises in agriculture, trade, industry
and services.

1 "The Northwest Coastal Region of Egypt covers an area of approximately 6 million feddans
(2.4 million ha.)" Abdel-Kader, F.H. and Ramadan, H.M., Land Evaluation of Dabaa-Fuka
Area, North Western Coast, Egypt Using Geographical Information System (GIS), Paper
presented to "Environmental and Land Issues in the Mediterranean basin: An Economic
Perspective” Conference in Zaragoza, Spain, CIHEAM, 7-9 February, 1994, p.2.

¥ For a very detailed description of land area of Matruh Governorate see: M.A.Ayyad, A
Framework for Accumulating Consequential Data and Knowledge Required for the Coastal
Area Management Study for Matrouh Region, Part I. Land Includes sections, i.Location, ii.
Settlements and Cultivated land, iii. Topography and Geomorphology, iv. Climate and v.Siwa
QOasis) May, 1994 pp. I-1 to 1-20.

¥ Underground water is the dominant source of life in the five oases of the Western Desert.
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Matrouh: Population'

The population of Matrouh Governorate will be approximately 250 thousand in 1995.7
Northwestern Coastal Region experiences a higher population growth rate than the rest of
Egypt. It can be estimated that
population of the Region will ascend over 300 thousand in 2010 and over 400 thousand in
2025. Projections based on series furnished by "Governorate Information System"*® population
numbers shall be realized as 374 thousand in 2010 and 471 thousand in 2025.

Continuous and especially recent socioeconomic developments in Northwestern region
of Egypt, specifically in Marsa Matrouh and vicinity attract people, both investors and
workers? from both the Wadi and the desert. The present demographic composition would
best be described as "mixed." While Marsa Matrouh and environs has a very large and rapidly
growing tourism industry that caters mainly to Egyptian clienteles with widely variant income
and social status, trade and services flourish and provide a good base for employment and
income. Tourism activities, operates mainly in summer months and lead to a very
considerable difference between the amplitude of summer and winter populations.

'® For a detailed description and analysis of population related matters, e.g. total population and
population growth; tribal system and land tenure; number of people per household and age
distribution; immigration; education; etc. see: Ayyad, op.cit., "Chapter [II: Population” pp. III-1
to 10.

17 The only major village Matrouh Governorate outside the Northwestern Coastal Region is
Siwa. The estimated population of Siwa is 13 thousand people. Approximately 10,000 people
live in Siwa and 3,000 in the vicinity in small satellite villages. Based on a population growth
rate estimate of 3 % per year for Siwa and 2 % for satellite villages until 2010, the projected
population is estimated to be 23,000 (6 % of total governorate population) in 2010. It has been
withhold to further the population projection for Siwa, facing difficulties for estimating a
population growth rate for the period 2010-2025, due to geographical restrictions.

18 See: Updated On-site Report for the Fuka-Matrouh Area, Egypt, Matrouh Resource
Management Project Document, November, 1993, p. 17.

1 A recent study of the region (the so called Western Desert) provides the following table on
migration:

TABLE: ELEMENTS OF MIGRATION PROFILES

Element Investors Workers
Born elsewhere 56 % 56 %
Lived abroad 29 % 16 %
Permanent residence elsewhere 45 % 11%
10 years or more resident in area 74 % 43 %

Source: Investors and.., op.cit., p. 16.

Note: Data reflects the percentages among people interviewed for the above mentioned field
study.

For a detailed analysis of "migration, geographic mobility and community background, see ibid,
pp. 15-18.
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TABLE 1/5 : POPULATION OF MATROUH GOVERNORATE
AND TRENDS FOR THE FUTURE

Population of Matrouh Governorate(000s)

Average Average Marsa
Annual Annual Matrouh
Years Total Growth % Totalb Growth % City
1950 - -50,0
19604 74,4 - 80,0 6.0
19662 85,9 2.59
1970 120,0 5.0
19764 112,6 3.09
1980 154,0 2.83
19862 161,2 4.32
(1986) 184,0¢ 6,34 69,0d
1990 220,0 4,28 79,0
1995 2550 3.18 92,8
2000 290,0 2.74 1252
2010 360,0 2.41 169,0¢
2025 455,0 1.76 2450

a Census years. Statistical, Yearbook, op.cit., p.7
b Governorate of Matrouh statistics, see: Updated On-site Report, op.cit.
€ Official GOE estimate for mid-year. Statistical
Yearbook, op.cit., p.31
d Also, see: Ayyad, op.cit.
€ Governorate statistics confirms.

It should be noted here that, other than the open and implicit encouragement of the
expansion of touristic villages, coastal regions of north-western Egypt, at least for the time
being, is not one of the targets of the government efforts to establish new communities outside
the Wadi.”

2 Among Frontier Governorates, government attempts to establish new communities outside
the Wadi are mainly directed to Sinai. In the Western Desert, on the other hand, facilitation of
new settlements take place on the eastern parts, rather near to the Wadi. Examples are Sadat
City and South Tahrir which have been settled by migrants with different economic bases.
Sadat City is a new town, launched in 1980, with an industrial zone and shopping center.
Growth of Sadat City continues. South Tahrir, by comparison, is a combination of farm
settlements and small service and trading villages. It should be expected that in the coming
perspective the economic and social interactions between these centers and the Matrouh area
will increase.

Fuka / Février 1996



One of the striking occurrences in the Region is the phenomenal growth of the city of
Marsa Matrouh since 1970's and especially in the last decade. It is not contradictory to
anticipate still high population growth rates for the coming decade(s). Ayyad estimates an
average 3.5 percent per year population growth rate for City of Marsa Matrouh till 2010.%' In
other words, Marsa Matrouh, already a large city with approximately 70 thousand inhabitants,
will reach population levels of 107,000, 147,000 and 224,000 in years 2000, 2010 and 2025
respectively. Some of the salient reasons of this consequence can be listed as follows:

i. Rural to urban migration is primarily directed to Marsa Matrouh. Rural to urban
migration is expected to continue because of limitations on the amount of arable Land; a
more educated rural populations; increasingly more lucrative job opportunities in the
city; better amenities in the city; etc.;

ii. The continued development and expansion of City of Marsa Matrouh as an
administrative, commercial and tourism center;

iii.Continuing public housing projects;

iv. The projected adequacy of future water supplies will, evidently, encourage
investment and development, especially in industry and tourism;

v. Improvements in medical services will reduce infant mortality and extend life
expectancy.

vi. Increasing migration from out of the region will be directed, particularly to the City
of Marsa Matrouh.

Matrouh: Water

Water, in Northwestern Coastal Region of Egypt is, basically, supplied from three main
sources:

i. treated surface water from the Nile River;
ii. desalination plants;
iii, public and private brackish water wells.?

The existing water supplies are inadequate to meet water needs of the region,
particularly during the summer when stored rainwater is depleted.”® The summertime influx
of tourists contributes significantly to this shortage. Current average water consumption of,
especially households even in the city of Matrouh is very low due, both, to water supply
shortages and socioeconomic reasons, suggesting a significant rise in need and demand for

! Ayyad, op.cit., p.V-3. Similarly USAID forecasts an identical population growth rate until
2010. USAID/Egypt, Water and.., op.cit., p. ES-3.

2 For a detailed description of water facilities, water supply, and water demand see:, Ayyad,
op.cit. Chapter V: Infrastructure: (1) Water, pp. V/1-16.

2 For a very detailed analysis of water situation in the region see: Water and Wastewater Needs
Assessment: Matruh Governorate, Egypt: Final Report, USAID/Egypt publication, 1988
(mimeo) and USAID Projects in Marsa Matruh Governorate (tables), USAID/Egypt
publication, 1988 (mimeo).
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water in the future.* Touristic establishments (hotels) on the other hand, consume an ample
segment of supplied water particularly in the summer months” Given the high rate of
expansion of touristic villages and hotels and other businesses, it is easy to assume that they
will contribute considerably to the mounting of water demand in coming years.

TABLE 1/6 : NORTHWESTERN COASTAL REGION WATER USE

PROJECTIONSA2
Peak Water
Year use (msf‘per day)
1990 70,900
1995 91,700
2000 119,920
2005 142,740
2010 171,740
2025° 218,400

SOURCE: Ayyad, op.cit., p. V-8.

a8 New Ameriyah excluded.

b Aid ES-4

€ It is assumed that per capita water consumption will
not increase between 2010 and 2025.

Water scarcity in the region activate both public and private bodies to resort to various
methods to increase water supply or limit water use.

Various projects has been conceived in order to increase water supply of the
Matrouh Governorate.” Two canals carry water from the Nile, particularly to the eastern parts
of the region. Topographical reasons prohibits canals to extend to western parts. A connec-
tion, however, has been instituted from the Tahrir Canal to touristic villages region at the

# Ayyad suggests that, "based on estimated growth in consumption of 4 Iped per year, the
estimated water consumption rate, including a 15 percent system loss factor, is estimated to 150
Ipcd by the year 2010." Ayyad, op.cit., p. V-3. This number points out a three-fold increase in
average consumption. It should be remembered that current average consumption level is about
30 fpced.

% The consumption of two and three star hotels are rather high and close to international
standards (300 liters per guest per day). Other hotels consume about 200 liters per guest per
day. USAID/Egypt, Water Needs.., op.cit., p. ES-2.

% For a detailed list and analysis ("Characteristics of Institutional Options") of water supply
projects see: USAID/Egypt, Water and.., op.cit., p. 6-2 and 3. Also, for "Committed Water
Supply Development” see: Ayyad, op.cit., pp. V-8 to I1.

15
Fuka / Février 1996



coast in order to meet irrigation needs. Although the Governorate is primarily dependent on
AWGA, it has, even, been assumed that Matrouh Governorate "would be in a position
essentially to provide all its own needs" of water.”” In a framework of such an expectation it
would, evidently, be feasible to expect a higher population growth rate in the coming
decade(s) specifically due to a rise in the, even currently high immigration rate.

Muatrouh: Wastewater

There are no proper sewage or water drainage systems established in the region. The
wastewater in towns is discharged directly into creeks or depressions. The existing wastewater
system for the city of Marsa Matrouh is not appropriate for the City and will, undoubtedly,
become a major health and environmental problem as population, water supply and
consumption increase. In towns and villages other than Marsa Matrouh, the greater portion of
the population lives in scattered patterns and practice no sanitary sewage disposal except a
few housings and establishments that have private separate units.”

The primary impact of current wastewater system on the local environment, especially
in and around the, already highly populated, City of Marsa Matrouh, is groundwater
contamination. Existing cesspools discharge untreated wastewater directly to the groundwater.
This results in contamination of brackish water wells and pollution of seawater in Marsa
Matrouh Bay and the nearby salt lakes. The central bay and the western salt lake are, at least
for the time being, flushed out fairly well by the see, but eastern salt lake has been reported to
have visible pollution and contamination especially during the summer months. Wastewater
flows to, both the sea and brackish water wells by percolating through the soil to the saline
groundwater and mounding up until a gradient is found toward the sea. Brackish wells are
easily contaminated because they are designed to collect rainwater moving toward the sea in
the same fashion as the wastewater. Water system contamination is also a high probability
with the existing wastewater system. Contaminated groundwater predictably can and will
enter leaky pipe joints when sections of water distribution piping are not pressurized and are
located in saturated soils.”

In order to outline certain important observations on Northwestern Coastal Region the
following inventory can be presented:*

i. Arid Mediterranean climate;

ii. Rainfall, topography and soil conditions which permit dry farming agriculture;
iii. Limited use of available land and water resources;

iv. Ensuing of land degradation and water losses;

v. Lack of information on different elements of water balance;

*" For an detailed analysis of water projects and related expectations in the Matrouh region see:
USAID/Egypt, Water and.., op.cit., p.6-1.

% Ayyad, op.cit., p. v-18.

* A new 110 km. sewage network project that includes a water treatment unit has been
conceived in Matrouh and scheduled to be completed in 1996. Ayyad, op.cit., p. V-18.

%0 After, Abdel-kader, F.H. and Ramadan, H.M., op.cit., p. 2.
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vi. Lack of adequate information for proper management of land and water resources;
vii. A thinly populated region;

viii. Poor social and economic conditions;

ix. Lack of efficient training and extension institutions

Even in the framework of above mentioned observations, on the other hand, there exist a
"considerable potential for economic activities based on available natural resources™' in the
Northwestern Coastal Region of Egypt.

3 ibid, p.2
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CHAPTER 1I
PERSPECTIVE AND INTERNATIONAL RELATIONS

# % ok ok ok

According to IBRD (World Bank) statistics per capita income of Egypt was,
approximately, US$ 610 in 1991, and, for that year IBRD has ranked Egypt among the "Low
Income Economies" on the 37th. position amid the 127 economies included in the analysis.”
Again, in recent years, specifically after 1988 annual growth rate of per capita GNP has been
dropped to very low levels.

The development of the Egyptian economy after the Second World War can be analyzed
under three headings, indicating three different eras and three disparate policy approaches:

i. Nasserist era of the so-called "Arab Socialism" of 1950's and 1960's;
ii."Infitah" or "open door policy" of President Sadat of 1970's and 1980's;
iii. Ongoing and somehow strengthening "Structural Adjustment Policy" of 1990's.

Arab Socialism of Egypt

Under president Nasser Egypt built up a dominant public sector of the economy by
bringing banking, insurance, transport, major trading, mining, industrial development and
agriculture under the overall control of the state. The most salient particulars of this period
can be reviewed as follows:*

i. land reform laws of 1952 and 1961 ;

il. the nationalization and appropriation measures of late 1950's and early 1960's ;

iii rapid increase of state investment in infrastructure, agriculture and industry which led
to the absorption of large numbers of agricultural surplus labor in expansion of
manufacturing and other industry, construction work in the cities and especially
inirrigation projects, particularly High Dam project ;

iv. the raising of wages and of the rates of income taxes ;

v. expansion of economic and social subsidies

%2 World Development Report 1993, Oxford University press (Published for the World Bank),
1993, p. 238, "Table:1 Basic Indicators.” IBRD divides the economies into three -Low, Middle
and High- income groups according to 1991 GNP per capita. "Low Income Economies Group"
incorporates the most "poor” 40 economies with less than US$ 650 per capita. It is interesting
to note that in recent years Egypt's ranking in this IBRD classification continuously declines:
For example IBRD rankings of Egypt were 53rd., 48th., and 44th., (all in "Middle Income
Economies Group") in 1986, 1988 and 1989 respectively. (see: related issues of World
Development Report.)

* See; Amin, Galal, A., "Migration, Inflation and Social Mobility: A Sociological Interpretation
of Egypt's Current Economic and Political Crisis," (Paper presented at the Conference on
Politics and the Economy in Egypt under Mubarak, University of London, May 18th. 1987.)
p-6, (mimeo)
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vi.impulsive expansion of free education, and other social services and various forms of
social security.

Liberalization of the Economy

Dominant features of the 1950's and 1960's, namely continuously expanding state
ownership, bureaucratic controls including regulated pricing, purchasing and profit margins,
suppressed productivity, efficiency and economic growth in early 1970's. Consequently, in
1974 a new era of Egyptian economic policy initiated by President Sadat. The economic,
political and social reorientation effort towards a more liberal context is known as "infitah" or
"the open door policy." This policy approach is usually understood to incorporate four
specifics:

1. trade liberalization, particularly import liberalization ;

ii. opening of the economy for foreign capital and investment ;

iii. removal of restrictions imposed on domestic (national) investors ;

iv. gradual withdrawal of the state from playing a (very) active role in the economy.

It is rather coherent to distinguish several different manifestations of the so-called
"infitah policy era":

1, during the 1970's and early 1980's economic growth rates reached very impressive
amplitudes. Average annual GNP growth rate was 8.5 % in 1970/80 period, more
outstandingly, this rate climbed to an imposing annual average of 10.5 % between 1975
and 1980. (see: Table: IL.1) ;

ii. the economic expansion, on the other hand was, primarily, a result of very rapidly
increasing foreign earnings from various sources, namely, export earnings due to sharply
climbing oil prices of the so-called "first and second petroleum shocks,” rapidly
expanding workers remittances, rising Suez borrowing and bilateral aid, and, to a
degree, direct foreign investment ;

iii. state, despite all expectations continued to play a very active role, both, in the
economy and the social life. In other words, state intervention to allocation of resources
and, to operation of markets and determination of prices perpetuated in unison with, if
notexpanding social services and subsidies.

The pace of economic growth have slowed down and the Egyptian economy stagnated
in mid 1980's. There has been a rather dramatic reversal in the short and even, middle term
economic trends of 1970's and early 1980's, and, uncertainties have been introduced into the
long-term economic outlook of Egypt. This was brought about by

i.the fall in the price of oil;

ii. slumbering of workers remittances and certain other sources of external revenue;
iii. sharp deterioration of terms of trade arising from higher import prices and

iv. world business downturn.

With the decline of growth of foreign exchange earnings, the Government found itself in
a position of initiating expansionary fiscal policies to maintain public sector outlays resulting
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in increasingly arduous budgetary deficits. Similarly, even at the occurrence of decrease of
imports, rapidly worsening balance of payments financed largely by foreign dept. Egypt, thus,
by the end of 1980's exhausted its international reserves and, borrowing difficulties hindered
new investments and economic growth.

Recent Economic Crisis

By 1990, a comprehensive economic crisis has, thoroughly, been emerged in Egypt.
Main features of this crisis could be listed as follows:

1. suspended economic growth ;
ii. balance of payments deficits ;
iii. foreign exchange shortages ;
iv. a massive foreign debt ;

v. growing budgetary deficits ;
vi. rising inflation.

In addition, Government, despite insufficient resources and growing budget deficits,
continued to persist on its commitments under the welfare state system.

Egypt, in order to cope with the crisis, launched a substantial "structural adjustment
policy" under the aegis of IMF and IBRD in 1991, Within this policy framework, it was aimed
to move Egypt towards a market oriented economy. In other words, it was intended to:

i. reduce the inflation ;

ii. decontrol the foreign exchange market ;

iii. eliminate ceilings on interest rates;

iv. reduce the budget deficit;

v. initiate a major campaign for the privatization of the economy.

Egypt negotiated and signed a new stand-by agreement with the IMF in May 1991.%*
Similarly, "to reduce the structural impediments to long term growth" a Structural
Adjustment Loan Agreement has been signed with IBRD in October 1991.

It seems that certain international developments remarkably helped Egypt to cope with
this economic crisis. Primarily, the Gulf War, which initially looked as if it would further
exacerbate Egypt's economic problems because of a further reduction of foreign exchange
revenues from various sources, actually brought substantial benefits through a significant debt

* Egypt, in order to cope with emerging economic crisis, that is, to stabilize the economy
through specific macro-economic interventions and to correct certain ensuing imblances,
negotiated a Stand-by arrangement with the IMF in 1987. Six months later the Stand-by was
cancelled "because Egypt failed to adhere to the program.” (Country Program Strategy, op.cit.,
p.1) In 1988 Egypt tried again but was unable to conclude a second agreement with the IMF, It
is interesting to note that, all these developments took place before the so-called "Gulf Crisis."

% ibid, p.2.
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relief and additional economic assistance. Furthermore, Egypt's expected and emerging role
within the so-called "Middle East Peace" procedure reiterated its international importance.
Additionally, the collapse of the socialist systems of Soviet Union and Eastern European
countries and an overall movement towards free market concepts in those years, likewise
discredited the socialist (or semi-socialist, statist, etc.) model that has been the basis of the
economy for a long time in Egypt, and also appropriated the country of its trading partners in

Eastern Europe with whom trade was regularly conducted within barter agreements.

TABLE 1I/1 : PROJECTIONS OF GROWTH OF REAL PER CAPITA INCOME

1965-90 1980-90 1990 1991 1990-2000 | (1990-203)
World 1.5 (2.6)
High-income 2.4 2.4 2.1 0.7 2.1 (2.1)
Low and middle 2.5 1.2 -0.2 -0.2 2.9 (3.8)
income
Middle East and 1.8 -2.5 -1.9 -4.6 1.6 2.3)
North Africa
Egypt 4,1 5.0 1.8 (2.5)

SOURCE: World Bank

Prospects and Expectations

Given the well established and deeply rooted economic, social and political structure of
Egypt, it is not easy to predict and project the possible outcome of present policies and related
developments. On the other hand, it can, rather safely, be assumed that Egypt will reinstate
and perpetuate the process of economic growth and per capita income increase, probably in a
significantly different manner, e.g., with more and intensifying private sector involvement and
greater industrial expansion. In the next few years expected developments within the
framework of new set of government policies regarding interest rates, taxation, public
expenditures and subsidies will crucially influence and most likely increase the level of
domestic savings. Sustaining an annual GNP per capita growth rate of, say, 2.5 percent
during the next decade(s) will no doubt pose a major economic challenge, particularly if the
external circumstances do not remain distinctly less favorable than during the present decade.

One of the important countenances of the new "structural adjustment policy” is, and
probably will -at least in the near feature- be the anticipation on the diminishing economic and
social role of the state. This expectation, even premonition® insist -among others- on issues
like reduction of subsidization of various services including water and energy and agricultural
subsidies, contracting of the state, -in other words, curbing and repressing public spending-

38 Of, Egyptian private sector and certain other domestic clusters, also, foreign instigators,
primarily, IMF, IBRD, donors of economic aid and Egypt's partners in trade, in other words,
USA and various European countries, Saudi Arabia and the Gulf Countries, ete.

21
Fuka / Février 1996



which unavoidably necessitate lessened public employment and reducing spending for
education, culture, health, etc. Understandably, these are not easy steps to take in Egypt.”’

The Employment Problem

Population policy reinforces the general effect of economic and social development on
levels of fertility and consequently affects the rate of population growth. Population programs
are given tacit official support, but so far these programs have not had much impact on
reducing the rate of population growth. It is reasonable to suggest that any significant
population planning measures in the future which may lead to a rapid decline in the crude
birth rate would have a favorable effect on economic development, The growth of dependent
population would be slower and the ratio of dependents on working age population would
improve. Also, on proper assumptions, the growth of per capita income in the long run would
be higher.

However, in the perspective of the next, say, ten years, in terms of its effect on the
employment situation the impact of any conceivable decline in the crude birth rate is likely to
be negligible. The size of the working age population would be unaffected , and given the
participation rate, the labor supply would be unchanged. Consequently the scale and character
of the employment problem during the next decade will be governed primarily by other
factors.

The following trends, germane to the employment problem in Egypt are noteworthy: (a)
The total labor force has grown more slowly than the total population of working age,
reflecting a decline in the labor force participation rate. (b) Total employment has increased
more slowly than the labor force. The differences has been particularly large during the 1970s
and 1980s. (¢) The differences between the growth rates of the labor force and of total
employment has not resulted in a rapid increase of unemployment because of migration of
workers abroad until mid 1970s. This trends has been reversed since late 1970s. (d) The total
number of unemployed has increased both absolutely and relative to the size of the labor
force.

Consequently, unemployment is the most serious economic problem facing Egypt today.
Furthermore, specifically from the viewpoint of the new economic reform program, in other
words, the privatization policy, it should be a mundane prospect for the Government to close
public sector outlets for new entrants to job market, and also to streamline public sector
companies, Egyptian policy makers are well aware of this dilemma.”* The government has

37 After Egypt finally signed an agreement with the IMF in 1991, President Mubarak declared
that economic reform must be an "Egyptian reform,” capable of maintaining "a balance with the
international system and keeping the social balance in Egypt.” Aftandilian, op.cit., p. 48.

* In an interview in February 1992, President Mubarak stated that finding jobs for Egyptian
youth is his first priority and they have to create "half a million jobs every year." Al Ahram
February 7-8, 1992. Similarly, on his Labor Day address in 1992, President Mubarak said: "..I
am aware of the difficulties every Egyptian suffers daily due to high prices, unemployment and
problems of education and other services...] am aware of all these hardships and am frying to do
everything I can to alleviate their impact on the honest and toiling citizens." Cairo MENA, May
1, 1992, as reported in Aftandilian, op. cit., p.50.
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:  three options to alleviate the intimidating employment problem -which we, also, can surmise
as the problem of growth and development-:

i. To proceed with the new economic reform program, which has (should have) the
potential to yield middle and long term economic growth and, consequently create jobs,
this time in the private sector;

ii. To attract foreign (both, western and Arabic, and, both, private and public)
investment and directing, at least some of it to labor-intensive projects and ventures;

iii. Continue to find job markets outside Egypt for the excess work force.

The first option, that is economic growth mainly through industrial investment and
expansion within a market economy framework, is the one Egypt will ultimately have to rely
on, among other high priority economic and social purposes, to create jobs over medium and
long term.

Egypt's experience with attracting foreign investment since the first economic
liberalization policy (infitah of 1970's) did not correspond to its expectations. In spite of the
close rapport between Cairo and Washington during President Sadat era American -and
European- private business investment in Egypt was unexpectedly low.* Arab investment was
more significant. But, various Arab investors, like their non-Arab counterparts were
dissatisfied by Egypt's copious business regulations and consequently commenced to restrict
their investments.*® Egypt in 1990's has removed some impediments to foreign investments.
Nevertheless foreign investors, Western or Arabian, are not "rushing in."* So far, flow of
foreign funds even Arab private sector investment has been, like in the Infitah period, is rather
low. Some observers believe that it will take some time until Egypt follows through on its
economic reform program, for foreign investment to reach considerable levels.” Egyptian
officials, on the other hand, seem to assume that, in order to actuate private investors of Saudi
Arabia and other Gulf countries invest in Egypt, they should be instigated by their own
Governments. One other significantly strong opinion among Egyptian authorities is that
foreign investment, augmented by the new economic policy, particularly privatization, will

* "Foreign investment has been below what had been forecast, and most of it has been
concentrated in financial services, When that kind of investment netted out, Law 43 (foreign
investment) flows has accounted for only 7 percent of gross fixed investment over the period
1974-79." Waterbury, J., "The Soft State and the Open Door: Egypt's Experience with
Economic Liberalization, 1974-84," Comparative Politics, vol. 18, no. 1, October 1985, p.76.
Also see, Hassan Ebid, op. cit., pp. 104-107.

* For a detailed discussion of the framework of foreign investment in Egypt, in this period of
time, see, Ayubi, Nazih N.M., "Implementation Capability and Political Feasibility of the Open
Door Policy in Egypt," Rich and Poor States in the Middle East: Egypt and the New Arab
Order, Kerr, Malcolm h., and Yassin, El Sayyed, (eds.) Westview Press, Boulder, 1982, pp.347-
379.

“ Aftandilian, op. cit., p. 52.

2 Handoussa, H., Egypt's Structural Adjustment Program and Prospects for Recoverv, Report
Prepared for Institute of Developing Economies for Workshop on "Japanese Economic
Cooperation with Developing Countries," 1-6 December 1992, Tokyo.
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conceivably be directed towards ventures and projects of quick returns and/or high
profitability. According to these authorities, it is easy to perceive that foreign investors
primarily seek ventures (sub-sectors, projects, activities, etc.) which attract Egyptian private
companies in the first place, and try to invest in partnerships with those domestic companies.
In other words, large scale projects which need extensive amount of capital, do not entice
foreign private investment. In view of these observations "we should not expect a significant
increase of foreign investment in private projects during oncoming years."*

Egyptians Working Abroad

Egypt, self-evidently, has a great need to expand its job markets outside the country,
specifically in Arab countries where it has traditionally recommenced.* Moreover, access to
foreign jobs play various important economic and social roles, offering these workers the
opportunity to improve their economic and social standing when they return back, and bring
considerable economic and political relief to Egyptian Government. For the time being,
Egyptian workers being employed in various Arab countries represent some 15 percent of
Egyptian labor force which means more than 2.5 million workers. Egyptian workers have
started to go to other Arab countries rather a long time ago, after the Second World War.* In
1980 approximately 9 percent of Egyptian labor force was employed in various Arab
countries. In June of 1990, before the Gulf War number of Egyptians working in Arab
countries reached 2.33 millions, yet, during and immediately after the Gulf War dropped to
1.37 millions in May 1991. Nevertheless, four months later, in October 1991 this number
again raised to 2.43 millions.” Arab countries that took in the largest number of Egyptian
workers in this period of time were Saudi Arabia and Libya.

Recently, the most important observation in relation with Egyptians working abroad and
the one which avouches various important prospective alterations and adjustments is the
expeditious increase of number of Egyptian workers in Libya. Egyptian labor force grew from
85,000 in June 1990 to over 1 million in September 1991,® and some domestic observers
assert that this number exceed 1.5 millions by the spring of 1992.*

# Hassan Ebeid, "Economic Reform and Privatization in Egypt," in Economic Reform and
Privatization in Egypt, op. cit., p. 104.

* This observation is unlikely to change in coming years, despite Egyptian officials increasing
efforts to create new opportunities at European job markets, or President Mubarek's idea of an
economic grouping of Mediterranean countries (The Mediterranean Club), mainly due to
persisting unemployment problems of European and Mediterranean countries and growing
resentment toward immigrants and foreign workers in Europe. See, Aftandilian, op. cit., p. 53.

* Ghada Hashem Talhami, Palastine and Egyptian National Identity, Praeger, New York, 1992,
p.34.

* Ibrahim Saad Eddine Abdallah, "Migration as a Factor Conditioning State Econemic Control
and Financial Policy Options," in The Politics of Arab Integration, Luciani, G. and Ghassan
Salame (eds.), Croom Helm, London, 1988 p. 141.

#7 Foreign Labor Trends: Egypt, Report Prepared by U.S. Embassy, Cairo, 1991. {(mimeo)

* Foreign Labor Trends, op. ¢it.
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TABLE 11/2 : EXTERNAL REVENUE

Exports | Invisibles | Private Loans Direct Total %Change
(f.o.b.) | (services)® | Transfers | Received |Investment
1970 817.0 145.0 33.0 325.0 - 1320.0 -
1975 | 1567.0 713.0 455.0 1162.0 8.0 3905.0 195.8
1980 | 3854.0 2662.0 2791.0 1799.03 543.0 11654.0 198.4
1985 | 3836.0 3442.0 3216.0 1836.0 1178.0 13508.0 15.9
1990 | 3604.0 7147.0 4284.0 1522.0 734.0 17291.0
1991 | 3856.0 7951.0 4054.0 191.0

4 Inflows of interest, profit and dividends are included.

Determinants of Foreign Policy

Egypt, while determining its foreign policy objectives over the past several decades, almost
perpetually, pursued guidelines which eventually aid its tormented economy.”® Likewise, there exist a
strong cohesion between the extent of Egypt's affiliation with Arab countries and the economic
benefits that such a bond amasses.” To actuate and maintain a corresponding affiliation, on the other
hand, takes political clout, and to accomplish this objective Egypt had to return to the Arab world,
defend Arab causes and court old-time adversaries like Libyan leader Qadhafi. Since the late 1980's
Egypt had completed the process of restoring relations with all Arab states, moved the Arab League
headquarters back to Cairo, and work to ensure that an Egyptian was elected as the Arab League's
secretary-general. In other words, after years of ostracism in the Arab world because of its peace
treaty with Israel® and de facto alliance with the United States, Egypt has returned to a prominent role
in Arab affairs. Furthermore, in the international arena, specifically its relations with Western

¥ Cairo Middle East News Agency, April 12, 1992. see. Aftandilian, op.cit., p. 54.

0 See, Ali E. Hillal Dessouki, "The Primacy of Economics: The Foreign Policy of Egypt," in The
Foreign Policies of Arab States, Baghat Korany and Ali E. Hillal Dessouki (eds.), Westview Press,
Boulder and London, 1984, "In the 1970's., Sadat's decision to visit Israel was largely motivated by
economic considerations...Even before this step Sadat's Arab policy and his forging of Cairo-Riyadh
alliance had also been predicated on expected economic gains." ibid, p. 124.

5! The interplay between Egypt's Arab politics and the economic benefits that such a policy gathers is
not new, "By the early 1940's and by the independence of much of the Arab region new economic
realities began to attract Egypt's attention... (It began to look to Arab markets as a potential outlet for
surplus products and labor force." Ghada Hashem Talhami, Palestine and Egyptian national Identity
Praeger, New York, 1992, p. 34.

2 Egypt signed the Sinai II disengagement agreement in 1975, President Sadat visited Jerusalem in
1977, signed the Camp David accords in 1978 and concluded a peace treaty with Israel in 1979. These
developments prompted most Arab states to break diplomatic relations with Egypt and move the Arab
League headquarters from Cairo to Tunis.
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countries, Egypt exults a rather high degree of prestige because of its consequential role in forging the
Arab coalition in the Gulf War, its constantly improving relations with important international bodies
like IMF and IBRD, and, also with USA and various European countries, and the fact that current UN
secretary-general is an Egyptian.

Extensive number of scholars of inter-Arab relations in general and Egyptian-Arab relations in
particular tend to minimize the value of Arab interdependence on the basis of trade statistics.” "Inter-
Arab trade never exceeded 8 percent of overall Arab trade and for Egypt only about 6 percent of its
trade is with Arab countries."* It would not be misleading, on the other hand, to argue that in the
Arab context trade statistics, at best, a small part of the overall picture. The Arab world constitutes a
regional system and the Arab countries prorate distinctive attributes, that go beyond particular
economic relations, trade statistics, shared borders or dictates of geography. With their common
"language, religion, social culture, political history and, (most importantly) self definition as Arab
states, these countries are more than a collection of states whose interactions are governed primarily
by the fact of proximity. They constitute a regional system or order."*”

Egyptian interdependence with the Arab world, similarly, is intense and structural than, fre-
quently, estimated. Salient reasons for this structural and powerful interdependence can be listed as
follows:

i, Labor migration in the Arab world profoundly influences Egyptian society, economy and
politics.”®

ii. Workers remittances represent a very significant share of hard currency flows to Egypt.

iii. Workers remittances, also, function as an important source of investment in Egypt.”
Similarly, Egyptian finance sector heavily depends on the savings of Egyptians who worked or
are working in Arab countries. Additionally, remittances and workers who return back have a
trong positive and sustaining effect on the development of small-scale manufacturing in

Egypt.*

53 Abdel Monem Said Aly, "Egypt: A Decade after Camp David," in The Middle East: Ten Years after
Camp David, William B. Quandt (ed.) The Brookings Institution, Washington D.C., 1989, p.84.

5 ibid, p. 84.

55 Yezid Sayigh, "The Gulf Crisis: Why the Arab Regional Order Failed?," International Affairs, vol.
67, no. 3, p-488.

% "More than 3.5 million Egyptians have, at some time, migrated to work in the Arab countries, with
the result that in almost every Egyptian family at least one member has worked or is working abroad.”
Abdel Monem Said Aly, "Egypt: A Decade after Camp David," op. cit., p.84.

7157 percent of total direct investment under Law 43 was Egyptian money generated by Egyptians
working in Arab countries. If this figure is added to the 25 percent of direct Arab investment under the
same Law one finds that 82 percent of (foreign) investment was derived from Arab money." Saad Eddin
Ibrahim, "Oil, Migration, and the New Arab Social Order," op. cit., p.40.

% 13ee, Giinter Meyer, "Socioeconomic Structure and Development of Small-scale Manufacturing in
Old Quarters of Cairo," Paper presented at the annual meeting of the Middle East Studies Association,
Baltimore, November 15-17, pp. 4-5. Cited by Abdel Monem Said Aly, op. cit., p.86.
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iv. Labor migration and remittances are not the only important sources of income from Arab
countries. Some additional and significantly substantial economic rapport can be listed as
follows:

(a) receipts from OPEC official development assistance (bilateral OPEC aid);* (b) receipts
from special GCC (Gulf Cooperation Council)fund; (¢) receipts from Arab tourists;® (d)
receipts from the sales of intellectual properties, e.g., films, television programs, produce of
news agencies, books, etc.;*' (e) receipts of Egyptian private hospitals from the large number of
Arab callers.

"Consequently it is not surprising that many Egyptians, even they stay at home, have a source of
income related to Arab countries."®

For the time being, there are two significant factors that, one adversely and one favorably,
impact Egypt's economic concern with the Arab countries. First, the Arab countries are going through
a period of economic sluggishness, and, at least in the short run, it is not easy to expect a very rapid
expansion of, both, the number of Egyptian work force in Arab countries and amount of receipts from
various sources. Second, it is fairly coherent to anticipate that Egypt's significantly improving
political (consequently, social, cultural, etc.) affiliation with the Arab world will, also, and very
positively influence its economic relationships. Prospectively, one may assume that economic
laggardness in Arab countries, which, evidently is an outcome of overall (world) recession, in the
near future, will give way to a new cycle of economic expansion. Then, above mentioned two factors,
obviously, will start to impact towards the same direction.

In view of the analysis of recent international political and economic developments with
respect to Egypt and the Middle East, it, also, is conceivable to assume that Egypt's rapport with
international bodies like IMF, IBRD, UN, etc. and with US and the European countries, if not
improve, will maintain in the coming decade(s).

Agriculture

Agriculture, accounts for approximately 17 % of GDP and 33 % of total employment” and,
undoubtedly, is one of the most important economic and social sectors in Egypt. According to various

% Egypt received more than 6 billion dollars between 1973-1981 (approximately 20 % of the total, of
bilaterat OPEC aid. Abdel Monem said Aly, op. cit., p. 87. Total amount of net flows from OPEC
countries as official development assistance climbed over 6 billion US dollars in 1990. World
Development Report 1993, op. cit., p. 275.

% A considerably large segment of tourists going to Egypt are from the Arab countries. "In 1987 the
Arab countries share of tourism in Egypt -an estimated 2 million people- reached 40 %." Abdel Monem
Said Aly, op. cit., p.87. Moreover Arab tourists' contribution to Egypt's income is much larger because
they stay longer and spend more than European and American tourists. ibid., p 87.

81 " Arab journalism, broadcasting and television are dependent to" Egyptian products. ibid., p.87.
% ibid., p. 87.

% Five Year Plan for Economic and Social Development, 1992/93-1996/97, Ministry of Planning,
Cairo,1992,
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experts and officials, despite problems, hardships, structural and policy deficiencies, "agriculture still
remains the backbone of attaining economic growth and progress for such a dominantly agricultural
and developing country as Egypt."® Agriculture, on the other hand, is also a very important economic
sector from foreign trade angle: in recent years, it accounts for approximately 13 % (1990) to 6 %
(1991) for total merchandise exports and over 15 % (1991) of total merchandise imports.*

Egypt was self-sufficient in food and a net exporter of agricultural commodities in the early
1970's. Ten years later, by the early 1980's, nonetheless, Egypt was running an annual net deficit of $
3 billion on agricultural trade, in other words, amplitude of food imports started to perpetuate 60 % of
the countries food needs, costing around § 4 billion a year. It may, rather strongly be concluded that
"the performance of the Egyptian agricultural sector has weakened (or, "in heavy decline"®) during
the past two decades."® Reasons of this agricultural setback are, generally, specified as follows:

i. Problem of water and repercussions of its relationship to cultivable land are constantly
amplifying.

ii. Population growth and urbanization are rapidly devouring scarce agricultural land.

iii. Population growth and urbanization (together with increasing per capita GNP,
industrialization, etc.) perpetually enlarge the need and demand for agricultural products,
notably food.

iv. There appear to exist various structural®® institutional® and technologica
accelerate or, even, maintain agricultural growth.

v. Numerous experts seem to agree on that pricing,”' subsidization, marketing and quota
policies,™ also, adversely influence agricultural production and growth.

1 constraints to

% e.g. see, Khadiga El-Aasar, Economic Reform for Agricultural Sector: Landlord-Tenant Relationship
and Pricing Policy, in Economic Reform and Structural Change in Egypt, op. cit., p. 115.

% Central Bank of Egypt, Annual Report, Cairo, 1992.

% Egvpt: Country Profile 1992-93, The Economist Intelligence Unit, London, 1992, p. 18.

¢ Economic Reform for Agricultural Sector..., op. cit., p. 115.

% For a recent and detailed analysis of structure of land distribution and landlord-tenant relationships
and their impact on agricultural production and development see, Khadiga El-Aasar, Economic Reform
for Agricultural Sector: Landlord-Tenant Relationship and Pricing Policy, in, Economic Reform And
Structural Change in Egypt, op. cit., pp. 115-145.

$"Institutional shortcomings are attributable to a large government profile reaching untenable
proportions. The bureaucracy is over-staffed and cumbersome and its overlapping responsibilities
prevent effective management of resources and programs.” Country Program Strategy, op. cit., p. 5.
e.g., "The diffusion of research agendas among competing agencies prevents the government research
system from concentrating on the highest priorities. Furthermore the agricultural research system is
relatively isolated from outreach and extension mechanisms. Hence, technologies developed have little
chance of reaching farmers. ibid, p.5.

"™ Technological constraints affect the productivity...(and) inefficient on farm water
management...,inefficient processing technology causes post harvest losses of up to 20%." ibid, p.5.

' Egypt Country Profile, op. cit., p. 18. For arecent and detailed analysis of agricultural price policies
in Egypt see, Khadiga El-Aasar, op.cit., pp. 115-145.
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Agriculture : Matrouh

Agriculture, still is the main economic activity and main source of income in the Northwestern
Coastal region of Egypt.” Majority of agricultural income generates from animal husbandry.
Orchards, also provide a considerable share. Vegetable cultivation and barley furnish limited
contribution. The agricultural lands of the Region can be classified in three production strips :

i. Coastal cultivation strip: Extends from the seashore 5 to 10 km. inland, including the beach
and the coastal plain. Average annual rainfall is about 150 mm. Cultivation of orchards and
vegetables predominates especially in the deltas of the wadis. the inhabitants are settled.

ii. Inland cropping/grazing strip: South of coastal strip between 5 to 15 km. from the coast.
Average annual rainfall is about 100 to 140 mm. Soil is poorer. Grazing, especially sheep and
goats and cropping, especially barley is dominant. Inhabitants are sedentary.

iil. Inland grazing strip: This strip lies between 15 to 50 km. from the seashore. Average annual
rainfall is about 50 to 100 mm. Grazing predominates.

Marketing of agricultural products does not present any important problems. The market system
is manipulated by private traders and wholesalers large in number to ensure reasonable competition.
Cooperatives, also, market a sizable portion of the agricultural production, further help producers to
receive a competitive price. Both in the case of livestock and fruits and vegetables a strong and
growing local demand exists. An important section of livestock production is exported, especially to
Gulf Countries. Libya was an outstanding market until 1970's when the border with Egypt was closed.
Potentially it still represents an important market outlet.

Some important observations and expectations on agriculture in the Region can be itemized as
follows:

i. Land is limited. The only way to increase production is to increase yields. Limitations
imposed by the scarcity of water resources, on the other hand, restrict application of better
farming practices.

ii. As there is little or no fertilizer response in dryland crops currently there is practically no
fertilizer use in the area. Given water scarcity and drought conditions farmers are unlikely to
start to use fertilizers. Agricultural producers are expected to continue to apply animal manure
for vegetable production and fruit trees.

iii. As a result of various efforts to improve the production techniques and increase yields, use
of pesticides and certain other chemicals application are called for. This development could
result in some health risks and water contamination if not properly managed.

iv. There exist a tendency for a higher degree of mechanization in agricultural production.
Prospects will depend on credit policies. One of the causes of soil erosion in the Region,
evidently, is inappropriate cultivation equipment and methods. Given the high average wind
speed, deep ploughing contributes to accelerated erosion. Increased use of tractors may also
induce over-utilization of soilresources for cultivation and increase over grazing.

2 See, Country Program Strategy, op. cit., p. 5.

7 For a very detailed analysis of agricultural lands, agricultural production, main production zones,
main crops, farm income, etc. see: Annex I: Ayyad, op.cit., pp.VI- 1 to 7.
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Tourism

Tourism is one of the leading economic sectors and an elementary source of foreign exchange
in Egypt.” In addition to country's unique archaeological heritage and the availability of well tested
international formula of sun, sea and sand, the main reasons of very rapid expansion of tourism in late
1980's, despite various and primarily political unfavorable occurrences,” can be specified as follows:

i. Depreciation of Egyptian Pound against US$ and other Western currencies;

ii. Opening of the skies to charter flights;

iii. More sophisticated promotional campaigns;

iv. A vigorous Government policy and, consequently a very rapid expansion of tourism

facilities.

Tourism sector's growth rates of almost all variables averaged around 17.5 % since 1986.
Incentives offered to investors have resulted in a major expansion of tourism facilities, not only in the
traditional tourism areas around the Nile but also in the Sinai, the Red Sea, the Oases of the Western
Desert and Northwestern (Mediterranean) Coastal Region. Hotel capacity is expected to reach 70
thousand in 1994/95 season compared with 24 thousand rooms in 19835.

It should be mentioned here that Ministry of Tourism has been in the forefront of Government's
recent economic restructuring program and an active proponent of privatization efforts.

TABLE I1I/3 : FOREIGN TOURISM IN EGYPT (millions)

Number of Tourists

Tourism

Revenue

Years Arrivals Nights (bl. US$)
1985/86 8.0 0.9
1989/90 2.8 22.1 2.5
1990/91@ 1.9 16.5 1.5
1991/92 3.1 26.0 32

@ [raq invades Kuwait: The Gulf war.
SOURCE: Ministry of Tourism.

33. One of the foremost features of Egyptian Tourism is its atiractiveness for Arab fourists. Almost
1/3 of arrivals in recent years are of Arab tourists. Arab tourists specifically come in Summer months,
on average stay longer and spend more then the western tourists. Recent very favorable political
developments in the Middle East and more favorable expectations will, undoubtedly and considerably

™ By 1988 tourism had overtaken oil as the most important source of foreign exchange and has
remained a top money earner ever since.

” e.g., Achille Laura hijacking in 1985, Cairo riots and USA bombing of Libya in 1986, the Gulf War,
continuing disturbances caused by radicals in the country, etc.
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increase Arab World's touristic demand towards Egypt. Moreover a sizable part of this demand, due
to the prior patterns and anticipations of Arab tourists will de directed to Mediterranean Coast and
Northwestern Coastal Region.

Another important particular of Egyptian tourism is domestic tourism. Unavoidably with the
development of the socio-economic conditions and, predictably as one of the results of new
restructuring and liberalization policy, domestic demand for tourism will, probably very rapidly,
increase and Northwestern Region will, evidently emerge as one of the important targets of this
demand.

Tourism : Matrouh

In addition to a succession of beaches, bays and lagoons, the climate prevailing along the
Northwestern Coastal Region can be qualified as "arid Mediterranean with mild winters." It is one of
the mildest of the Mediterranean basin. Winter temperatures are higher than in any other part of the
Mediterranean coast and frosts are not met with, Summer temperatures, on the other hand never
exceed critical values. evaporation is reduced by not-to-hot summers and by rather high relative
humidity, especially in July and August. Thus the Region provides an excellent setting for the so-
called "beach-sun-sand" tourism.

The main aim of the Government policy, reflected by investment program of the Regional
Development Plan and connected "Tourism Development Project", and recent progressions in the
region is fo promote the expansion of tourism sector.” Plan indicates that by the year 2010 tourism
sector will receive the first place by 38 % of total public investment. Agriculture (water investments
included) and animal husbandry, together with poultry and fisheries, will rank second. (37 % of total
public investment). All other sectors (Infrastructure, industry, housing and services) will acquire the
rest. (25 %) The plan, naturally the Government policy, furthermore, gives geographical priority for
tourism development to Bagoush-Hawwala near Marsa Matrouh.

" For a very detailed analysis of the present situation and the prospect of tourism sector in
Northwestern Coastal Region see: Annex I: Ayyad, op.cit., Part VI: Economy (b) Investment pp. VI/8-
18, and, (b) Production/3. Tourism pp. VI/36-38. Also, Ghabbour, op.cit., pp. 42-47 (Economic
Evaluation).

7Tibid, p.vI/14.
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TABLE 11/4 : EXPECTED TOURIST DEMAND IN NORTHWEST COAST

Number of tourists | Average annual
Years (thousands) increase (%)
1995 606 -
2000 976 12.2
2005 1,537 11.5
2010 2,366 10.8
20254 4,000 4.6

@ This number is not a projection result. It is an estimate to exhibit a sequence.
SOURCE: Ayyad, op.cit., p.VI/37.

It is, justly expected that both international tourism, incorporating a larger share of Arab tourists
than the rest of the country, and domestic tourism will develop together in the region. Currently, in
addition to tourists staying in existing hotels,” summer populations (transient population) in the vil-
lages, specifically in Marsa Matrouh is, also, considerably higher than winter populations.”

Transportation: Pan North African Road

Agricultural and industrial development, together with trade and tourism depend on road
transportation. Main arteries or the so-called principal roads, at least for the time being, can be
considered as sufficient.*® There, however exist a large amount of criticism and complaints for feeder
(or secondary) and tertiary roads connecting various locations with feeder roads. It, on the other hand,
is strongly presumed that recently completed dual highway which extends from Libyan border to
Alexandria, parallel to the Mediterranean Sea, is probably the most important infrastructure that will
accelerate, even foster agricultural and industrial development, as well as tourism and trade and, also

78 1988 USAID survey indicates that there are 57 Hotels in Marsa Matrouh with a total capacity of 3568
visitors. Occupancy rates of these hotels rise to almost 100 percent in July and August and over 78
percent in June and September. Similarly, hotel employment increases over fourfold in summer months.
USAID, Water and.., op.cit., pp. 2-9 and 2-10.

7 1988 USAID survey, for summer months predicts a 24 % rise in population. This ratio indicates
approximately 20 thousand visitors. ibid, p.2-25.

%1t is frequently asserted that maintenance of all kinds of roads, primarily due to competing demands to
already limited public rescurces is inadequate both in Egypt and in the Matrouh region, resulting a rapid
deterioration of transportation conditions.

32
Fuka / Février 1996



social mobility. On account of this highway Matrouh region and its economy is now in easy access to
the towns of the Delta and the Wadi and Sinai.* Moreover, this coastal road has very important
international connotations. It is a considerably substantial part of the so called Pan North African
Road which connects the Arab countries of North Africa to the Middle East.* It is rather easy to
anticipate that the international road, already attending a constantly growing number of, specifically
Libyan merchants and traders together with the development of domestic transportation activities, in
the near future will encourage and cultivate a substantial roadside development in the region.

81 A recent research on Northwest Egypt, probably due to the completion of coastal highway, suggests
that among the constraints to regional development, transportation is not a high priority. The following
table, produced upon the findings of above mentioned research, reflects the persuasions of both
investors and workers on constraints to development in the region:

TABLE: CONSTRAINTS TO DEVELOPMENT IN NORTHWEST COASTAL REGION OF EGYPT

Constraint Investors' Frequency Workers' Frequency
Production Inputs 92 49
Labor 83 18
Marketing 66 12
Credit and Finance 55 6
Water 55 36
Land Ownership 44 0
Electricity and Fuel 39 11
Equipment and Machinery 37 11
Transport 37 12
Permits and Licences 32 0
Taxes 26 3
Number of Respondents 125 147

SOURCE: Investors and..., op.cit., p. 61.

 With the completion of the Sallum-Alexandria segment, this international road that joins Europe to
Asia is now fully operational.
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CHAPTER Y
THE ENVIRONMENT

E

Environmental problems as environmental pollution on one hand and Joss of
environmental resources on the other, are taking their places in the agenda of Egypt, with
amplifying severity. Nevertheless, the placing of these problems into a system of modern
economic thought and corresponding public policies is rather new and rudimentary. The main
barriers precluding the development and application of suitable and more economic policies
is the gap between the ever increasing importance of the problems and the established
approaches of the central authority, together with the lack of sensitivity of the public.

Although some of the issues can be considered as totally national, it can easily be
demonstrated that a variety of current and more importantly, potential environmental
problems in Egypt are local and regional occurrences, a good example being the North
Western Mediterranean Coast.

Environmental Issues in Matrouh Region

Environmental problems in Matrouh Region, in other words, the western Mediterranean
Coast of Egypt can be conceived in two groups, as general and specific issues. Definitions
and fundamental features of the dimensions of environmental problems, on the other hand
can be formulated as follows:

i, Material elements of the general environmental problems of the region, in other
words, detachment of their relation to basic environmental entities, are primarily water,
and soil. This dimension, on the other hand, can be detailed on localities basis.*
Locational dimension is defined as a municipality, township, village or an
environmental problem area. In the same manner, urban pollution situation should be
expressed within alist of problems, including, sewage systems and urban waste
management.

ii. Causes of the environmental problems

in the region are, particularly, the procedures of urbanization, agricultural production,
animal husbandry and tourism.

iii. Nature of the general environmental problems, on the other hand can be limited as,
deprecation and degradation of soil and pollution of water.

iv. As for the gpecific environmental problems two rather important developments in the
region immediately and openly introduce themselves : a. ripping and destruction of
limestone ridges, and b. active coastal erosion of the sand beaches.

B Ayyad, op. cit., p.

34
Fuka / Février 1996



Iy
-

v. As for the Time dimension of the environmental problem : a. it is not easy to detect
past but still commanding problems; b. there, on the other hand, are severe emerging or
current problems; c. there also exist considerable threat with probable or potential
problems.

v. As for the Degree of priority of the general environmental problems in the region, it
can be claimed that, at least for the time being, it is not significantly coherent to detect
urgent, environmental problems, in other words problems that threaten human
existence and welfare in the short run.

vi. The cases of the ridges and the sand beaches, on the other hand, pose immediate
danger of extinction for some unrenewable inanimate natural resources. In other words,
there exist a handful of environmental problems which should be itemized and detailed
in accordance with their degree of priority in order to be dealt within the short,
medium or long term.*

vi. As for the Degree of importance of the salient environmental problems,
a.destruction and ruin of limestone ridges; b.active coastal erosion of sand beaches;
c.soil loss and degradation; d.destruction of natural vegetation e. water pollution and
f.urban pollution can be listed in that order.

% Any environmental problem, placed in any section of this table is, also, classified by
other 5 dimensions (cause, category, time, priority and degree of importance of the
problem). Problems and Locations Table is neither a data-bank, nor a guide to
collecting statistical information. This matrix functions as an inveatory of environ-
mental problems. Every data collecting and evaluating practice does not, necessarily,
detect an environmental problem. In order to institute an inventory of problems, on
the other hand, it is essential to be able to collect and evaluate sufficient information.
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TABLE : 111/1 ENVIRONMENTAL PROBLEMS AND THEIR DIMENSIONS IN
NORTHWESTERN MEDITERRANEAN REGION OF EGYPT

DIMENSIONS : a. Material Element ; b.Location

PROBLEMS ¢. Cause ; d. Nature ; e. Time; f. Priority
1. Destruction of a Limestone ridges
Limestone Ridges b.  Problem Area
¢. Market Demand
d. Destruction and Exhaustion of Natural Resource;
e Current and Potential
f.  Urgent
2. Active oastal a. Sand Beaches
Erosion Problem Area and Regional

C

b.

¢.  Touristic Villages and Second Houses

d Destruction and Exhaustion of Natural Resource

e Current and Potential

f. Urgent

3. Loss of Natural
Vegetation

Fig Orchards

Regional

Touristic Villages and New Agricultural Practices
Destruction and Exhaustion of Natural Resource
Past, Current and Potential

Urgent

e ae o p

Soil

Regional

Agricultural Practices and Loss of Natural Vegetation
Destruction and Exhaustion of Natural Resource
Past, Current and Potential

Short and Medium Term

4, Wind Erosion

o e O

Water

Local

Urbanization and Touristic Villages
Pollution

Current and Potential

Short and Medium Term

5. Groundwater
Pollution

Mmoo o

Soil

Regional

New Agricultural Practices, Irrigation
Destruction and Exhaustion of Natural Resource
Current and Potential

Medium and Long Term

6. Water Erosion

e A o
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Sea

Regional

Urbanization and Touristic Villages
Pollution

Current and Potential

Short and Medium Term

7. Pollution of
Coastal Waters

me s o

Soil, Water, Natural Vegetation

Problem Area

Market Demand

Pollution and Destruction and Exhaustion of Natural Resource
Potential

Long Term

8. Nuclear Energy
Plant

e A oe

9. Loss of Coastal
Landscape

Landscape

Regional

Touristic Villages and Urbanization

Destruction and Exhaustion of Natural Resource
Current and Potential

Short and Medium Ter

e e o

Limestone ridges

Problem Area

Market Demand

Destruction and Exhaustion of Natural Resource
Current and Potential

Urgent

10. Destruction of
Limestone Ridges

e AR oR

TABLE : ITII/2 : ENVIRONMENTAL PROBLEMS ACCORDING TO THEIR CAUSES IN
NORTHWESTERN MEDITERRANEAN REGION OF EGYPT

CAUSES ENVIRONMENTAL PROBLEMS
Touristic Villages 1. Active Coastal Erosion

2. Loss of Natural Vegetation

3.  Groundwater Pollution

4,  Pollution of Coastal Waters

5. Urban Pollution

6.  Loss of Agricultural Land
Agricultural Practices 1.  Wind Erosion

2. Groundwater Pollution

3.  Water Erosion

4.  Loss of Natural Vegetation
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Urbanization 1.  Groundwater Poliution
2. Pollution of Coastal Waters
3. Urban Pollution
4.  Loss of Agricultural Land
Other 1.  Destruction of Limestone Ridges
2. Planned Nuclear Energy Plant

The Case of Limestone Ridges

One of the impressive and eye-catching activities currently perpetuating in the northwest
region is the ripping and excavating of limestone ridges running parallel to the Mediterranean
coast. Limestone bricks, extensively used in construction, not only in the region but also in the
Valley and the Delta, specifically became very demandable in recent years due to receding of
brick-making activities from the silt brought by Nile. The mining or, more accurately, ripping
process is undertaken openly by generally unauthorized people in a completely uncontrolled
and haphazard fashion which lead to a total destruction and exhaustion of each and every
ridge in each and every drill area. It seems that this limestone ripping process and its adverse
environmental consequences are well known and comprehended by almost every person and
institution, especially in the region and in Alexandria. Any action or policy to prohibit or
control and regulate this activity, on the other hand, do not exist. Even the size of the
operation, that is, annual extraction amount, is not clearly known, Therefore, it is not easy to
estimate the probable date of the complete exhaustion of this rare environmental asset.

The Case of Active Coastal Erosion

Another and, rather similar natural resource degradation and depletion process, which is
referred as "active coastal erosion” or "active sand movement" continues at the very rare,
probably unique and irreplaceable sand beaches of Mediterranean coastal line of the region,
specifically in touristic villages areas. This loss of clear, colorful and shiny sands to the sea,
and blackening of the beaches is generally the result of direct repercussion of large scale
construction activities very near to the sea and the wind erosion which is an outcome of loss
of natural vegetation, especially dwarf fig orchards, again due to the touristic village
construction activities. It, recently became a common practice to transport unspoiled sand
from undamaged coastlines to cover blackened beaches in the touristic villages areas. Coastal
erosion and sand loss is, again a well identified and conceived issue in the region and in
Alexandria. The size of the progression that is, amplitude of sand destruction, on the other
hand, is not clearly known and any action or policy to prevent this irreplaceable loss do not
exist.

The Case of Downfall of Natural Vegetation
Another important and environmentally unfavorable eventuality is the destruction of

various groups of natural vegetation, specifically the loss of dwarf fig orchards to urbanization
and touristic villages development, and, also to "new and advanced" modes of agricultural
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production. One of the important consequences of this development, obviously, is increasing
wind erosion hazard.

There are various direct and indirect causes for ecosystem degradation especially soil
erosion in the northwest Coastal Region. The direct causes are related mainly to the ways in
which man has misused the natural resources of the Region since its early history. Continued
uncontrolled wood cutting, overgrazing and rainfed farming for cultivation of annual crops
have dominated the Region for many centuries. More recent land use activities are even more
devastating. For example, the area between Matrouh and Salloum, during the last decade,
witnessed the clearing of natural vegetation for rain-fed cultivation of barley and wheat, which
have a very serious impact on the existing biota, and which cause a state of irreversibility for
the process of land degradation.® It is estimated that most of the agricultural area under annual
crops is subject to moderate water erosion hazard.*® When barley and wheat fields are in
fallow with no vegetation, on the other hand, they provide no forage and wind erosion
significantly contributes to the desertification of the area in general.¥” Wind erosion hazard
largely increases in cases of tractors use.

Increasing food production, due to high and rising demand, low measures of per capita
consumption for certain foodstuffs and comparatively high level of food imports, is one of the
highest priority policies of the Egyptian Government. In order to proceed with this policy,
Egypt, both tries, both, to intensify production on land already in use -technological
improvement- and expand into new areas -land reclamation.- This twofold approach to
agricultural policy, like elsewhere in Egypt, also, recommmences in the northwestern part of the
country.

Although, the impact of these two seemingly separate approaches® should be evaluated
simultaneously and in unison in northwestern region, intensification of agricultural
production, by itself actuate environmental problems. Intensification or technological
improvement means appending and augmenting of irrigation -in other words, diverting more
water for irrigation- and increasing the use of so called technological inputs: machinery,
improved seeds, fertilizers, pesticides and insecticides, etc.

% For a detailed analysis of degradation of flora and fauna in the Region, see: Ayyad, op.cit.,
Part: II, Flora and Fauna. Also, Samir I. Ghabbour, The Mediterranean Littoral of Egvpt
Between Alexandria and Salloum: Resources and Demands Unpublished report prepared for
Blue Plan, describes landscape, climate, soils, water resources, traditionai crops, vegetation and
flora and wildlife and fauna, and extends of environmental impact and problems. Cairo, 1984.

¥ Abdel-kader and Ramadan, op.cit., p. 9. The study discloses that 9 to 18 % of agricultural
land display a severe water erosion hazard. ibid, p.9.

¥7 Ayyad, op.cit., p.C/22.

% Even though it is widely argued, these to separate policy approaches, at least within the
framework of existing trends, should not be subscribed as tradeoffs in Egypt's case due to the
persisting structure and conditions of the country, and more importantly well established and
insisting government policies. That is, the argument instigating, "if more food can be produced
on the same amount of land that will ease the pressure to cultivate new lands and will permit
the preservation of natural resources, biota, etc." is not valid in both Egypt in general and
northwest region in particular.
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Intensification of agricultural production in northwest region also means introduction of
new and alien crops -like sugar beets- to a exclusive and introspective, and also, fragile
environment.

The alternative policy approach to intensification, in other words, expanding
agricultural lands in favor of annual crops like wheat and barley or various "new" produces,
which means a dramatic change in land use patterns, specifically in the Western Desert is
equally, -if not more- problematic. Expansion® occurs in two directions: First, grazing lands
are transformed. A significant segment of rural people in northwest Egypt raise livestock on
rangelands that already have low carrying capacity because of poor quality and low and
unreliable rainfall. These rangelands, on the other hand, in addition to overgrazing, are
threatened by land appropriations as a result of above mentioned expansion policies. Second
mode of change in land use patterns is the converting of lands under certain "traditional”
crops, dwarf fig orchards being the principal example.

This kind of expansion of agricultural lands, or, more precisely change of land use
patterns, is, as we asserted above, led by government policies and accomplished by -both,
native and immigrant or "settled"- farmers driven by growing market demand. Various expert
people of the region®, on the other hand, strongly assert that, while this manner of change in
land use patterns may, although in a limited capacity, meet immediate efforts to increase food
supply and farmer incomes, it is not a long time solution, for these lands of the Western
Desert are very distinctive, even unique and fragile.

It should be remembered that, shockingly little information exists about the long term
productivity of agriculture -data on the effects of agricultural practices on soil fertility and soil
loss, and also on hydrologic processes- in dry conditions in Egypt, and as well as, in most of
the developing countries. This observation becomes more appropriate in cases of converted -
from forestland, grazing lands, natural pastures, etc.- agricultural lands.

Agricultural practices and policies in Matrouh area apparently fail to recognize the real
value of natural resources of the region. In other words, there arise a failure to endorse that
natural resources are ultimately in limited and finite supply and divergences in private and
social costs of land use -that is, resource exploitation- are essential causes of various environ-
mental problems in the region, erosion, losses of land fertility and biodiversity being the
primary examples. Lack of better knowledge of the extend, quality, value and potential of the
resource base of the region, readily contribute to the policy failure. Additionally, established
approaches and institutions do not match responsibility for resource management with
accountability for results, basically because of the nature of expected results.

% Land reclamation from the desert for agricultural purposes is not very significant in northwest
region.

% e.g. certain faculty members of University of Alexandria. Various observations on
agricultural practices and developments, and specifically recurrent analysis on the subject that
appear in the text are primarily based on the outcome of several interviews undertaken in the
region.
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Environmental degradation, especially loss of rare natural resources, like the destruction
of limestone ridges -or active coastal erosion, loss of natural vegetation- in northwestern
region, occurs when those who make decisions about using these resources ignore or
underestimate the costs of environmental damage to society. The reasons for this ignorance, or
more precisely, divergence in interests, can be dealt in two main categories:

i. Failures of public policy: Configuration of the list of economic and social priorities
both in Egypt in general and in northwestern region in particular, that is, housing sector,
construction of touristic establishments or expansion of agriculture being considered on
top of and disparate to environmental issues, on the one hand, and lack of a proper
regional environmental authority or institution, on the other limit the efforts to protect
and preserve natural resources like limestone ridges, distinctive sand beaches or natural
vegetation. One of the important issues in this respect is the lack of a proper definition
of property rights. As it is well known, when property rights to natural resources are
nonexistent or unenforced, that is, when there is open access, no party bears the full cost
of environmental degradation or destruction, and there is no mechanism for regulating
the use of these resources. In order to assert public control over the resource, in other
words, to exclude others from exploiting and depleting the asset, concepts like public or
state property, common property or commons, etc., should be elucidated and
comprehended.

When a resource is public or common property governments are expected to make
decisions on its use and on behalf of the society. Even then, notably in countries like
Egypt”" or regions like Matrouh, establishment of an appropriate -e.g. immune to
political pressures or pressures from interest groups- authority or institution is rather
imperative.

ii.Market failure: Markets do not reflect the social value of the overexploited resources
for some uses of the resources -limestone bricks, touristic second houses, increasing
agricultural product, etc.- are marketed, but others -watershed protection, wind erosion
prevention or environmental and societal goodness- are not. In other words, the
nonmarketed benefits are ignored and, while other -marketed- uses of the resources are
overexploited.

Touristic Villages

Probably the most important economic and social occurrence which also greatly
influence, even impact environmental conditions in northwest region is the so called "touristic
villages." A very large number of such establishments, incorporating thousands of summer
houses or apartments, one after another, virtually all of them very near or on the sand beaches
for kilometers and kilometers, isolate the coast from the rest of the area. The salient
observations on this phenomenal development can be listed as follows:

i. Touristic villages as public, cooperative or private enterprises, are constructed on
geographical considerations. In other words, environmental ¢considerations do not count.
Organized and dispersed touristic constructions continue, specifically in Marsa Matrouh

*! Or Turkey, for that matter.
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area and other coastal zones before completion of their infrastructure. In other words,
choice and decisions are increasingly becoming subject to individual public or private
investors' preferences based on economicat (financial) and technical capabilities of these
investors.

ii. These establishments were and, are constructed in a haphazard fashion without any
planning effort. Furthermore they seem to be immune to legal limitations. For example,
rules established by 1984 Law to regulate coastal management were not enforced on
touristic villages progressions. Similarly, authorities in Alexandria believe that, it will
not be possible to enforce the very recent "coordination of coastal management law"
which prohibits coastal construction in a 200 meter zone and anticipated "coastal zone
management plan," even to probable future touristic villages constructions in the region.
iit. Touristic villages construction as a project is extremely huge, maybe the largest in
Egypt in respect with realized amount of investment. It is estimated that, until this date
capital investment to the project exceeded a total of 30 billion Egyptian Pounds, and the
construction activities together with designing of new wvillages hastily continue.
Furthermore, these were investment funds created as a result of voluntary domestic
savings. In other words, these villages should be considered as examples of non-
productive use of real and limited resources and to this kind of waste a solution has to
be found on a macro level, Instead of legalizing disastrous cases of environmental use
and destruction with minor taxes and fees, the laws protecting the society and the
environment should be enforced. For, the degradation caused to the natural environment
by touristic villages at the coastal regions, are much greater than can be measured with
symbolical environmental protection shares or taxes. The solution of reducing those
losses must be explored in staying within the boundaries of the city plan discipline and
in the application of the environmental standards without any exemptions.

iv. Touristic villages, generally were designed and constructed as summer houses. In
other words, it is not possible to utilize them as regular housing enterprises. Similarly, it
will not be easy to optimize these establishments as regular summer resorts or hotels, for
example in order to cultivate foreign tourism.

v. Rapid increase of touristic facilities on the coast, in addition to severe active coastal
erosion problem, put a substantial pressure on landscape and cause pollution of the
coastal waters,”

Water Pollution

Rapid an unplanned urbanization, extremely rapid and haphazard increase of various
kinds of touristic facilities, second houses, together with certain categories of agricultural
production practices, side by side with lack of proper sewage systems cause a considerable
degree of water pollution and degradation of water quality, especially of underground waters
and the sea.

*2 Moreover, "the sale of land to build tourist resorts" and new housing complexes, "truly
threatens the Bedouin's existence and life-support ecosystems. These are projects” and
developments, "which have no regard for the Bedouin and do not make room for his integration
into the new environment." Ghabbour, op.cit., p.62.
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Potential Environmental Problems

It is highly probable that various environmental problems would arise due to certain
developments and occurrences in coming years and decades. A tentative itinerary of some of
the anticipated environmental complications and their probable causes can be listed as
follows:

i. Nuclear power plant: A nuclear power plant is proposed and planned. A very large
piece of land -over 10 kms. on east-west direction by the main highway- is, already
allocated and fenced between the road and the coast. It is quite conceivable that such a
development project would create intense environmental impact. Primarily, the allocated
piece of land is between Matrouh City on the East and the concentration of touristic
villages on the West. In other words it is a very valuable land with prominent
possibilities for future economic and social use and development. Moreover, it is
covered with natural vegetation, which unavoidably be destroyed, together with
kilometers of precious sand beaches, by the anticipated construction. Additionally, the
ostensible impact of such an operation on the sea should be carefully calculated.

ii. Irrigation: The large scale irrigation project connected, specifically, to the
construction of the Southern Canal envisages introduction of new and irrigated
agricultural crops, like sugar beets, to the region. It is maintained, on the other hand, that
the nature and quality -e.g. its average depth- of the existing agricultural land is not
well-suited for irrigated agricultural production, and such a development will probably
result with loss -erosion- of land.

iii. Petroleum and natural gas: Large scale petroleum and natural gas reserves exist in
the Western Desert and searching activities and prearrangements for production are
already commenced. The transportation of petroleum and gas -pipeline systems, loading
ports, efc.- on the other hand, will, inevitably effect the environment, especially at and
near the coast.

iv. Canal to Quattara Depression: Various persuasions assert that the "sleeping
project” of channeling Mediterranean waters to the Quattara Depression in order to
generate electric power can become fashionable again due to the rapidly growing
demand for more energy and following the example of launching of similar joint Israel-
Jordan project of Death Sea Canal. If realized, this development project, will notably
impact various environmental variables, specifically groundwater resources. It is also
alleged that such a project will also create important seismic effects.

Solving of local environmental problems, as a rule, should be left to municipalities and
other local administrations, but, provincial extensions of the central environmental authority,
equipped with the technical and financial support of the central authority, naturally are
responsible for supplying and imposing the environmental standards, uncovering and
observing the regional environmental problems, designing projects to solve those problems,
and coordination between local administrations. Thus, three responsibility levels appear
within the national environmental administration framework:

i. Local administrations;
ii. Regional extension departments of the central environmental administrations;
iii. Central environmental administration.
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The conduct of investments and services aimed to wards environment at higher levels
and with increasing efficiency depends on one hand on the development of the effectiveness
of the Egyptian environmental organization with its central and provincial departments and on
the other hand on the improvement of the information, directive and financing relations of the
central environmental authority with local administrations and the establishment of a
surveying and monitoring system.

Dynamic and rapidly changing nature of the environmental problems discourages the
accumulation of a wide, detailed and active inventory of projects for Matrouh area.
Nevertheless, central environmental administration together with the local authorities, and
also with certain related international bodies, should predict such an inventory as far as
approximate number of projects and probable financial needs are concerned. For a region
which is at the early stage of determining the critical environmental problems, like North
Western part of Egypt, problems, at data availability, feasibility and engineering levels,
represses the efforts to determine the resource needs and establish quantitative targets. At this
point, it may be convenient to refer to other countries experiences and to try to set targets by
"analogy". It will be beneficial for Matrouh region of Egypt to determine a "rate of
environmental expenditures" at this stage. Such a rate will enable the policy maker to gain an
understanding on the amount of required resources, and take measures to prevent selected
projects to enter a financial bottleneck.

Environmental protection and improvement efforts, especially within the basic
approaches of the present market oriented economic policies, can be financed through three

main sources in Matrouh region:

i. Charges and fines to be obtained in accordance with the rule of "the polluter pays".
Pollution fines and, even pollution permit fees can be asserted as examples of these
revenues.

ii. Amounts (or shares) paid by the users of natural, resources in accordance with the
"user pays" rule against the actual or potential loss of these resources.

iii. Shares from income and wealth taxes.
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CHAPTERI1V
ACTORS GAME ANALYSIS

R EEX

Economic and social development and, also, a better environmental management
include all societal actors. In other words, individuals, public bodies, private companies and
organizations, certain international entities are, all, participants. Evidently, every other actor
tries to maximize its own benefit and, consequently, craves to utilize the environment in its
own interest.

Environment related problems in the northwest region of Egypt, to a great extent,
originate from socioeconomic system, that, on the other hand describes the setting where the
various societal actors act. Systemic analysis which has attempted to examine and explain the
socioeconomic system of the region, also and reasonably, predicates the actors. Similarly,
actors game analysis should come forth as an integral part of the systemic and prospective
analysis.

Societal actors in Matrouh region

In order to proceed with the prospective analysis and try to seek probable future roles of
important and influential actors, specifically in environment related issues, it is preferably
worthwhile to define and classify these societal actors of geographical and socioeconomic
setting of Matrouh Region in respect to their social functions, political, legal and economic
strengths, commissions and responsibilities, and, also sectors of activity and interests.

Public law legal entities: Central Government in Cairo is the most important actor in
every and each issue of Egypt. The Regional Government of Matrouh Governorate, on the
other hand, is basically composed of the Governor, Governorate Diwan of Matrouh and
service directorates in Matruh Governorate that represent central ministries and organizations
in Cairo. All important components of the regional government are agents of the central
government.

The service directorates, namely the directorates of Social Affairs, Agriculture,
Agricultural Cooperation and Veterinary Medicine, are directly linked to the governorate
decision making procedure, and serve both as technical departments for the Governorate, as
well as links to central government. These directorates are responsible for implementing
sectoral projects in the governorate. * The Sector of Development and Reconstruction, that
includes Department of Land Reclamation is more independent in its relations to regional

* For a very detailed description of administrative structure see: Ayyad, op. cit., part IV:
Administration.
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government and more closely linked to the central government. Central agencies of Building
and Development of the Egyptian Village and Handicrafts and Productive Cooperatives,
together with the Ministry of Tourism are represented in the Matrouh Governorate Diwan as
offices. It should be noted here that another central agency, Egyptian Environmental Affairs
Agency is not represented in the Matrouh regional government.

Local representation in regional decision making process: Under this category two
societal actors seem to appear. First is the "Umda", who is employed by the Directorate of the
Interior, and is the official representative from the tribal society to the regional government
specifically in the Matrouh Region, for he is appointed by the Governor on the basis of
election/nomination by members of his tribe. Second is the town and village councils. Both
Umda and the councils are, only, supposed to designate the needs and opinions of their
communities to the governmental authorities. One other function of the councils, during the
preparation of S-year plans, is to submit their investment proposals to the districts, in this case
to the City Council of Marsa Matrouh, which in turn submit the collection of proposals to the
Planning Department of the Governorate,

It is rather clear that local representation in, or contribution to decision making process
is notably weak, for the individual or institutional representatives are tightly attached to the
public authorities.

It is also evident that -at least for the time being- the local agents, reflecting the
priorities of the people are not sensitive towards environmental problems.

Civic or nongovernmental section of the society, more precisely institutions like trading,
transportation and industrial companies, cooperatives, or individuals like real person mer-
chants, farmers, livestock breeders, investors and private sector administrators, specifically in
the new climate of liberalization and privatization, are very strongly inclined to maximize
only their own benefits in their respective fields of activity. These group of actors, at least for
the time being, are not interested in contributing to community services or creation of public
goods, and, consequently in environmental problems of the region.

Associations, foundations, non-profit organizations, etc., on the other hand, either non-
existent or significantly ineffective.

The individual citizen, in general, is not actually interested in environmental problems.

There exist a considerable number of international cooperation projects that include
International organizations active in the region like USAID, World Food Program (WFP),
FAQ, ILO, The German Agency for Technical Cooperation (GTZ) and the World Bank. These
significantly effective international bodies run or contribute to projects on village
development, school provision, development of household industries (USAID), improvement
of resources and socioeconomic conditions (WFP), development of agricultural production
(FAO), rural development (GTZ), and sustainable agricultural development (World Bank).
Although none of these projects are direct environmental projects, almost all of them,
implicitly or openly include environmental emphasis and inquisitiveness. Specifically, the
recent World Bank development project actively incorporate an environmentally sustainable
development approach, reflecting the ever increasing environmental precedence of this
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influential institution. Similarly, USAID/EGYPT is actively interested in, and contributing to
solving of environmental problems of both Egypt as a whole and, also Matrouh Region.

Media, particularly in regional issues is ineffective and in environmental problems,
uninterested.

One other actor that can be influential in the process of identifying and solving
environmental problems, notably in the specific setting of Egyptian society, may appear as the
group of intellectuals academicians. scholars, gte. This group, although unorganized, retain
two important particularities. They are well aware of national and regional environmental
problems, and they usually are in close contact and good relationships with the national and
regional authorities.

If one, out of above catalog, tries to select and define the societal actors that carry a
capacity to determine and/or influence the coming decades, specifically from a environmental
preservation and betterment point of view in the Northwestern Coastal Region of Egypt, it
will not be erroneous to present the "State" or more precisely the "public law legal entities” as
the most effective and, also the most powerful actor, or group of actors.

Scarcity and inadequacy of active and affluent elected local governments and regional
and also national non-profit and non-governmental organizations, as mentioned before, only
the public bodies in Matrouh Region are in a position to decide and spend for research,
design, planning, project development, technology, training together with purchasing of
necessary hardware and, construction activities for the environmental protection and
betterment.

Furthermore and most importantly, in Egypt, due to existing administration framework,
solely the public bodies are in a position and capacity to determine a standing and, thus adapt
a precedence agenda between economic, social and environmental problems, which
demonstrates a high degree of priority from regional and also, national policies viewpoint. It
should be remembered that these kinds of decisions are, basically, political preferences, which
necessitates value judgments. These decisions, besides, are based on the application of
economic and social accounting indicators, in other words, various GNP concepts.

The priority list of government expenditures, specifically in the Matrouh Region
includes items like construction and maintenance of infrastructure, credit and financial
incentives to private investors and improving community services like education and health.
Two most important sectors of activity, from the perspective of the decision makers, that
provide formal employment opportunities are industry and tourism. From the governments
point of view this understanding indicates the significance of developing these two sectors as
a priority in northwest part of Egypt.

It is rather conspicuous, on the other hand, that in order to include environmental
problems and solutions in the decision making process, in addition to conventional social
accounting concepts, different socioeconomic criterion and guidelines that include perceptions
like public goods and/or social costs, (cost-benefit analysis, etc.), should be utilized during the
practice of identifying environmental issues and determining the standings among
environmental, economic and social policies. Urgent environmental problems of every and
each kind (water, soil, natural environmental resources etc.), and of every and each locality in
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the region, similarly should be specified, valued and ranked among themselves by application
of scientific methods.

Actors game in Matrouh region

During the analysis of game of societal actors in Matrouh region from an environmental
point of view, one should critically keep in mind that the problems are fundamentally related
to management of natural and environmental resources. In other words, the region do not face
an excessive pollution problem that directly and adversely influence the lives of the people.
This is one of the important reasons which explain the lack of interest of various societal
actors, namely individual citizen, local administrators, representatives of economic sectors.
etc. towards environmental issues. One exception to this observation probably is the case of
the active coastal erosion. The temporary remedy of transporting pristine sand to deprived
beaches, seemingly at least for the time being, detain the expected stress from related citizens
and institutions.

The analysis of societal actors in Matrouh region clearly disclose that any effort towards
protection and betterment of the environment, which, basically is a natural and environmental
resources policy, should emanate from some kind of government action. It is rather obvious,
on the other hand that priorities of the government in this region, at least for the time being,
do not include any environmental policies. Assessments on the structure and attitudes of
authorities in Egypt, on the other hand undoubtedly indicate that almost every governmental
body and its individual representative retain approving persuasions towards the environment
and environmental issues. Consequently, in order to actuate environment friendly government
policies, a different interaction among actors, more precisely passing along the necessity, by
various actors to the decision maker is needed.

Individual citizen, representatives of local communities, media, nonprofit organizations
and associations and the representatives of the economic sectors, as mentioned before, are
either inadequate and ineffective, or not interested in environmental problems. These
observations, if valid, severely limit the number of influential actors, emphasizing probable
roles of intellectuals and academicians (universities) together with international organizations.

One rather important perception in order to activate environment protection and
betterment policies is to generate a new type of interaction among governmental bodies itself.
In other words, if we presume disparate government bodies as unconnected actors in relation
with environmental issues scene, in particular national and regional setting of Egypt,
proceeding by one or several of these bodies conceivably induce designing and imple-
mentation of more environment friendly economic and social policies.

As for the coming years, it will not be inaccurate to anticipate that both the number and
influence of the actors of the environmental protection or sustainable development scene
should increase. Economic and social development, educational improvements, achievements
towards a more democratic society, etc. will naturally create and augment the actors of the
environment scene, like municipalities, NGOs, etc. Specifically the framework of the
prevailing liberalization policies will also and predictably induce various other actors, for
example, private sector companies or sectoral associations to appear in a more influential
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stature. In other words, the prospective analysis of Matrouh region from an environmental
point of view should surmise the alterations in actors composition and effectiveness.

The consequential expectation for the coming decades in Egypt and naturally in
Matrouh region, which is closely related to the emerging sociopolitical tendencies, in addition
to the rising levels of living and to the altered position of the individual in the society where
he lives and functions, is the democratization of political process by which the public will of
state will begin to be established.

This development increases the importance of the state, defined as the central
government, and Matrouh Governorate as the representative of the central government in
Matrouh region, as an actor, for it is the central organ for creation and coordination of public
policies in both the national and regional communities in Egypt. In other words, only the state
is in a position to initiate the emergence of more active and representative political parties,
media and private organizations, together with increasing the amplitude and fostering the
independence of local or sectional divisions of the government organization. And it is rather
visible that the state in Egypt, more and more, is in the process of pronunciation of a desire in
this direction. This observation is not paradoxical, for it is evident that an ever growing
number of people in Egypt, specifically among the intellectuals academicians and more
meaningfully within the government itself, is in the comprehension of the fact that, like in
Western countries of the last century and in an increasing number of developing countries of
our time, a stronger and more effective state which, unquestionably asserts itself as the final
arbiter in the society, was and is the result of the accomplishment of political and economic
liberalism.

The structure and system of the Egyptian society, together with the experiences of
Western democracies and an increasing number of developing countries, on the other hand,
clearly demonstrate that it is only on the instigation of the state and/or its compliance, and
within the framework of its legislation and administration, the various private organizations
which, undoubtedly are important manifestations of a more "organized" society, are conceded
to function. Moreover, the state instigation and control, do not diminish, but attain the
influence and increase the scope of action of these private organizations and more
independent regional and local governments. In other words, it may not be erroneous to
anticipate that in the coming decades, upon central government volition and policies, the
increasing strength, number and activities of private organizations as well as the provincial
and municipal self-governments in Egypt as a whole and, also in Matrouh region will
illustrate the spreading out of participation, initiative and influence of larger sections of the
people themselves in their various localities and occupations.

At this point, and from the viewpoint of above discussion, it might be accurate to
emphasize that the idea of activating a new type of interaction among governmental bodies in
order to generate more desirable environment protection and betterment policies, as
mentioned before, also, and to a great extend, calls for central government initiative.

49
Fuka / Février 1996



PART I1

PROSPECTIVE APPROACH
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CHAPTER ]
THE FRAMEWORK FOR THE SCENARIOS

Fohk ko

The Environmental Components

The analysis of the system of Northwestern Coast of Egypt and suppositions on
prospects and expectations manifest that the environmental components and their order of
vulnerability can be determined as follows.

i. Soil

ii. Water

iii.Flora and fauna
iv. The coast

v. The sea

The sectors of activity

Systemic analysis of the region clearly indicates that the sequence of importance of the
sectors of activity can be established as follows:

i. Agriculture

ii. Tourism

iii, Trade, industry and energy
iv, Transportation

v. Building

It should, however, be noted that, prospectively this sequence of importance will change, even
in the near future, as the present procession of development pattern persists, and, as the rise of
per capita incomes will change the consumption patterns in line with applicable income
elasticities of demand. In other words, in the study area, tourism and trade, will become more
important sectors of activity than agriculture. Rapid development of tourism and trade, on the
other hand, will, evidently, induce a more agile progression of transportation, building, energy
and other infrastructure categories, and even small scale industry sectors,

In order to proceed with the prospective analysis for the study area, it may be convenient
to develop three different prerequisite assumptions upon the relations and interactions
between the sectors of activity and environmental components:

i. The economy and the society will function and develop without any environmental

considerations.
ii. The economy and the society will consider the environmental damage and pollution

and try to repair and reciprocate.
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iil. The economy and the society will try to function and develop within a "sustainable
development" approach and strategy.

The Dimensions

The major themes inside and outside the system on which different hypotheses will be
conceived are:

i. Population

ii. National development strategies and policies

ii. The international economic and political context
iii.Land use management

iv. Environmental considerations

The Hypothesis

-The fundamental use of the scenarios would be to establish various relationships
between today and the future of Matrouh region. Each scenario, on the other hand, should be
build on a particular set of hypothesis on the above mentioned dimensions that make the
sectors of activity and their impact on environmental components develop differently.
Consequently there will be as many sets of hypotheses as scenarios. The hypotheses were
actuated upon, both, results of the systemic analysis of both Egypt as a whole and
Northwestern region, and expert opinion. The hypothesis on which we shall build the
scenarios, on the other hand, were implemented in accordance with various preestablished
rules, in other words, the primary purpose has been to try to establish: i. coherent; ii. realistic;
iii. consistent; iv. applicable and v. sufficient hypothesis.

One set of hypotheses in order to develop the primary (reference) trend scenario (T1)
can be itemized as follows:

i. On population

a. Rates of population growth and urbanization will continue in accordance with
present trends, both in Egypt and in Northwestern Region ;

b. Employment problem will continue to amplify;

ii.On development and strategies

a. Liberalization and privatization strategies will cultivate;

b. Government of Egypt will increase its support to the private sector, notably for
industrial and tourism development;

c. Government of Egypt will proceed to expand its infrastructure investments,
particularly its efforts to create new sources of water;

d. The supply of water in the Northwest Region will increase as anticipated,;

e.d. Government of Egypt, in spite of the pursuing

liberalization program, will try to proceed with its, particularly, social commitments and
policies;

¢. Relationships of cenfral government and governorate administrations, in spite of the
new liberalization policy, will, to a considerable extend, maintain its present structure,
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f. The new liberalization and privatization policies, at any rate, will increasingly
influence economic and social vitality and developments in the Region.

ifi. On international economic and political context

a. Egypt's relations with the Arab world will continue to improve;

b. Egypt's present mode and structure of rapport with United States and certain
European countries will perpetuate;

¢. Similarly, undertakings of various foreign and international bodies aimed at
infrastructure, economic, agricultural, and social development in Northwestern region
will continue.

iv. On land use management

Loss of agricultural land to nonagricultural ends will prevail principally due to:

- Urban expansion

- Touristic establishments

- Small scale manufacturing

v. On environmental considerations

a. Economic and social policies will continue to suppress environmental considerations
and environmental policies;

b. Stress on environment will ascend.

Hyphotesis for Other Trend Scenarios

Although the hypotheses for the reference (T1) trend scenario is based on the systemic
analysis of both Egypt and Northwestern Coastal Region, and reasonable assumptions on
expected developments and expectations for the future, it, evidently is plausible to formulate
different sets of hypothesis that will actuate disparate trend scenarios. For example, a worse
trend scenario (T2) can be formulated by introducing various new hypotheses, again, based on
the systemic analysis and by altering some of the hypothesis of the (T1) scenario. Noticeable
hypothesis for a worse trend scenario can be itemized as follows:

i. On population

a. Rates of population growth and urbanization will continue in accordance with present
trends, both in Egypt and in Northwestern Coastal Region;

b. Employment problem will continue to amplify;

ii.On development and strategies

a. Liberalization and privatization strategies, in other words, the new economic policy
will fail to produce anticipated results;

b. Government of Egypt will try to expand its drive towards increasing infrastructure
investments, but, particularly efforts to create new sources of water do not evolve as
expected and hoped for;

¢. Government of Egypt, will try to proceed with its, social commitments and policies;

d. GNP growth rates will continue to remain at present lower levels and attempt to
expand industrial production will not yield favorable outcome;

e. Relationships of central government and governorate administrations, will, maintain
its present structure;

f. Domestic political disturbances, mainly due to acts of radical movements will
increase.

iii. On international economic and pelitical context

a. Egypt's relations with the Arab world, specificaily with Libya will not upgrade as
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anticipated;

b. Egypt's present mode and structure of rapport with United States and certain
European countries, and, also with international organizations like IMF and World Bank
will set back particularly due to comedown of liberalization and privatization policies;

¢. Undertakings of various foreign and international bodies aimed at infrastructure,
economic, agricultural, and social development in Northwestern region, albeit less
enthusiastically, will continue,

iv. On land use management

Loss of agricultural land to nonagricultural ends will prevail principally due to:

- Urban expansion

- Touristic establishments

- Small scale manufacturing

v. On environmental considerations

a. Economic and social policies will continue to suppress environmental considerations
and environmental policies;

b. Stress on environment will ascend.

The systemic and prospective analysis of both Egypt and Northwestern Coastal Region
indicates that there are some considerable changes in various important trends. If the
anticipated "favorable" developments, partly reflected in T1 scenario hypotheses are justified,
it would be appropriate to think in terms of a more strong economic growth. (T3 scenario)
Although the legislative and financial resources and technical means to undertake
environmental protection are more easily available in a framework of the T3 scenario, it
should be remembered that this kind of scenario, paradoxically, proves to be the most
harmful for the Northwestern Coastal Region of Egypt. For,the kind of economic development
described by this scenario shall be the one which demands the most resource consumption and
creates the most pollution, because of high level of economic activities and, more importantly,
delays in the application of measures which, in any event, aim at opposing the effects of
resource exhaustion and pollution a posteriori, rather then preventing them. If this kind of
development could be conjectured, it can be argued that the significance of alternative
scenario exercises notably increase.

Alternative Scenarios

The objective of the alternative scenario(s) is to demonstrate the probable outcome of
various deliberate (intentional, conscious, voluntary, etc.) acts {policies, guidelines, programs,
conducts, etc.) upon the relations and interactions between economic development
(progressions at the sectors of activity) and environmental components. In this sense disparate
alternative scenarios can be drafted within the framework of previously delineated
"prerequisite assumptions" (Paragraph:3). The third assumption which postulates that the
economy and the society will try to function and develop within a "sustainable development”
approach and strategy, can and will be the basis of the alternative scenario (A1) which shall
try to demonstrate an alternative, namely, a more environment friendly, development pattern
than the trend (T1) or a probable (T2) scenario for Northwestern Coastal Region of Egypt.

54
Fuka / Février 1996



TABLE I : HYPOTHESIS FOR DEVELOPEMENT/ENVIRONMENT SCENARIOS
FOR NORTHWESTERN COASTAL REGION OF EGYPT.

L.POPULATION DIMENSION
HYPOTHESIS TREND SCENARIO ALTERNATIVE
SCENARIO
Population Present growth trends will Growth rates will reduce in

prevail both in Egypt and

accordance with Government

Matrouh. policy.
Higher growth rates in
Matrouh,

Urbanization Rapid growth of Matrouh Slowed down of urbanization
City. in Egypt as a whole.

Rapid growth of Matrouh
City continues.

Migration Better administration
Migration of both * investors | practices fasten the migration
and workers ” from the Wadi |rate.
continues.

Employment Employment problem A more balanced employment
amplifies in Egypt. structure in Matrouh. Active
Better employment private sector.
opportunities in Matrouh.
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IL. NATIONAL DEVELOPMENT STRATEGIES

HYPOTHESIS

TREND SCENARIO

ALTERNATIVE
SCENARIO

Liberalization of the economy
continues.

Intensifying of privatization
efforts.

Investments.

Integration to world market.

Economic growth.

Tourism.

Higher private sector activity
in Matrouh Region.
Slower tempo in rest of Egypt.

Rapid expansion in Matrouh.

Weak, but stronger relation-
ships with the Arab world.
Stronger relationship with
Libya in Matrouh.

Sluggish.
Rapid growth in Matrouh.

Slower expansion of Arab and
western tourism in Egypt.
Growth of touristic villages
confinues in Matrouh,

Higber private sector activity
both in Egypt and Matrouh.
Faster tempo.

Higher expansion rates in
Matrouh.

Stronger relationships with
the Arab countries and the
rest of the World.

Faster growth rates.
Fast economic growth in
Matrouh.

Faster growth in all kinds of
tourism.

Expansion of foreign tourism.
Integration of touristic
villages to regional economy.
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III, INTERNATIONAL, ECONOMICAL AND POLITICAL CONTEXT

HYPOTHESIS

TREND SCENARIO

ALTERNATIVE
SCENARIO

Geopolitical situation

Egypt/Europe ties.

Middle East

International Organizations.

Uncertain and un reliable.
Possible protectionist
measures following new trade
agreement.

USA leadership continues.

EC, still uninterested.

Improving ties with Arab
world.

Present trends.

Harmonious and agreeable.
Liberalization, incurbed
markets.

International cooperation.

Accessible EC markets.
Stronger relationships with
Italy and France.

Very good accord with Arab
world.

Full economic and plitical
concord with Libya.
Satisfied stability in Middme
East.

Better and improving
relations with IMF, IBRD,
etc.

Improving cooperation in
environmental matters.
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V. LAND USE MANAGEMENT

HYPOTHESIS TREND SCENARIO ALTERNATIVE
SCENARIO
Institutional aspect. Perpetuation of control and Improvement of local control
predominance of central and decision making.
government. Advancement of private
sector weight,
Land use patterns. Predominance of current Planning accérding to natural
economic priorities. resource valuation practices.
Preservation.
Protected zones. Lack of interest. Expansion to preserve typical

Touristic villages.

Regional planning

Landscape.

Underestimation of
importance.

Haphazard expansion.
Loss of agricultural land.

Loss of irreplaceable beaches.

Incomprehension of actual
meaning,.

Not taken into consideration.

and unique natural resources.

Planned property allocation.
Consideration for natural
resource loss.

Better recognition.
Implementation of proper
framework for space
management.

Landscape, specifically at the
coast and limestone ridges, is
considered as a resource.
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V. ENVIRONMENTAL CONSIDERATIONS

HYPOTHESIS TREND SCENARIO ALTERNATIVE
SCENARIO
Role of EEAA. Limited responsibility and Full concern for northwest

Role of central and regional
governments.

Natural resources
management.

Quality of environments.

financial means.
Very limited activity in
Matrouh.

Economic and social policies
abrogate environmental
considerations.

Short term production rise and
profit making.

Continuing loss of limestone
ridges and sand beaches.
Misallocation of land.

Comprehensive absence of
awareness.

coast.

Importance of sustainable
development fully conceived.

Rational and patrimonial
resource management.
Preservation of beaches and
limestone ridges.

Ecological quality is fully
valued.

Efficient public participation.
Active NGOs.

The breaking points

Even though it is justifiable to maintain that certain important turnabouts in the
"dimensions" (namely, population, national economy, international relations, development
strategies and environmental considerations) which were previcusly decided for the systemic
analysis of Egypt and Matrouh, e.g., war and peace in the Middle East, petroleum price shocks
of 1970's, initiation of the Infitah policy, etc., has induced certain major alterations in
economic and social patterns of economic, social and political development in Egypt, the
interesting and important observation that come forth during the analysis of trends indicate
that the change and development in Matrouh region is rather gradual in comparison with
Egypt as a whole. In other words, it is not easy to detect any breaking points in economic and
social trends in the region which might have been caused by major changes and shifts in the

said dimensions.
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Even the ongoing and progressively strengthening structural adjustment policy, although
implementing certain important repercussions on the development and change of economic
and social life in the region, does not seem to impose any major shifts in the continuing trends
beyond accelerating and fortifying them. Thus, it may be rather reasonable not to expect or
assume any breakpoints for the prospective analysis of the region.

Introduction of the Scenarios

The scenarios will, mainly study the impact of agriculture, tourism and urbanization,
which emerged as the most important sectors of activity, on the environment, specifically soil,
water and the coast, which again emerge as the most vulnerable environmental
components, both in Northwestern Coastal Region of Egypt. The aim of the prospective
exercise (scenarios) is not to recommend certain types of development for the Region, but to
illustrate their effect on the environment. The systemic and prospective analysis, on the other
hand, almost clearly indicate that, in the Northwest Coastal Region, all conceived types of
development are, primarily effected by population trends, urbanization, central government's
choice of development/environment strategies, Egypt's international relations, particularly
relations with Arab countries, and, naturally, regional constraints of space and natural
resources.
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CHAPTER II
TREND SCENARIO

LR R K]

The scenarios will, mainly study the impact of sectors of activity, on the environment in
northwestern coastal region of Egypt. The aim of the prospective exercise (scenarios) is not to
recommend certain types of development for the region, but to illustrate their effect on the
environment. The systemic and prospective analysis, on the other hand, almost clearly indicate
that, in the northwest region, all conceived types of development are primarily effected by
population trends, urbanization, central government's choice of development/environment
strategies, Egypt's international relations, particularly relations with Libya and, naturally,
regional constraints of space and natural resources.

The objective of the trend scenario (T1) is to demonstrate the probable outcome of
impact of development in sectors of activity on specified environmental components, under
the assumption of continuation of trends determined by the systemic and prospective analysis
of the region and presented as "the hypothesis for the trend scenario.”

First section of the T1 scenario is a general outlook of the region in 2025 from an
environmental perspective, under trend hypothesis. Second section, on the other hand deals
with three distinct environmental problems of the region and seek to establish their prospects
in 2025.

Distinct environmental problems

The impact of various sectors of activity already initiates several explicit environmental
problems in the region and it is rather coherent to anticipate an enlargement, both, at the reper-
cussions of the sectors of activity and negative results created by environmental problems.
Perceptively, the scenarios should, principally, seek to establish expected and eventual
progressions in these problem areas.

The environmental problems created by the activities of economic sectors can be
itemized, ranked and limited in compliance with their degrees of importance and priority
(urgency). It may be reasonable to propose that the systemic and prospective analysis of the
region suggests the following order:

1. Loss of natural vegetation
2. Active coastal erosion
3. Destruction of limestone ridges
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Probability of T3 conditions

Although the hypothesis for the reference (T1) trend scenario is based on the systemic
analysis of both Egypt and Northwestern Coastal Region, and reasonable assumptions on
expected developments and expectations for the future, it, evidently is plausible to formulate
different sets of hypothesis that will actuate disparate trend scenarios. For example, a worse
trend scenario (T2) can be formulated by infroducing various new hyphotesis.

The systemic and prospective analysis of northwest region indicates that some
considerable changes in various important trends can be expected. In other words, it may be
appropriate to think in terms of a more strong economic growth. (T3 scenario) Although the
legislative and financial resources and technical means to undertake environmental protection
are more easily available in a framework of the T3 scenario, it should be remembered that this
kind of scenario, paradoxicaily, proves to be the most harmful for the environment, For, the
kind of economic development described by this scenario shall be the one which demands the
most resource consumption and creates the most pollution, because of high level of economic
activities and, more importantly, delays in the application of measures which, in any event,
aim at opposing the effects of resource exhaustion and pollution a posteriori, rather then
preventing them. Furthermore, the present "structural adjustment policy" that aims to move
Egypt towards a market oriented economy and initiate a extensive effort for the liberalization
and privatization of the economy, perceptively anticipates less public involvement and more
private initiative within the functioning of various sectors of activity. This kind of adjustment
in turn, means depressing of social minded approaches of government policies, reducing
public spending, attenuation of public planning efforts and a greater dependence on profit
oriented investment and economic development. This unprecedented turnabout, which,
already begins to demonstrate its initial consequences in northwest region together with the
rest of Egypt, clearly indicates T3 scenario conditions for the coming decades. If this kind of
development could be conjectured, it can be argued that the significance of alternative
scenario exercises notably increase.

One important limitation that come forth during the study is the lack of systematic and
methodical numerical and statistical information. Specifically in the Matrouh region, it is not
possible to create numerical trends in almost each major economic and social variable. The
methodological approach of the systemic and prospective analysis, on the other hand, do not
approbate this circumstance as a crippling shortcoming and reiterate that both process of the
constructing the system and creating the scenarios should continue by using all the means
available,

Certain maps can be prepared to reveal some environmental problem areas more
efficaciously, like active coastal erosion and destruction of limestone ridges, and also the
location and amplitude of the designated nuclear power plant plot. The maps, due to the scope
of environmental problems in the region, should concentrate on the area between El Alamein
and Marsa Matrouh.

In 2025 northwestern part of Egypt will reveal an notably different setting and
environment in almost all respects. In accordance with the assumptions actuated by an
acceptance of continuation of major trends of 1990's, (T1 scenario hypothesis) some salient
specifics of the region in 2025 may be registered as follows.
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General perspective in Matrouh region and Marsa Matrouk city

OUTLOOK:

1. Population and Urbanization :

Resident population of northwest region of Egypt is almost 500 thousand people
representing a two-fold increase in last thirty years since mid 1990's. Total summer
population, on the other hand climbs to 980 thousand people,” putting an immense amount of
pressure on all environmental resources and infrastructure.

Resident population of Matrouh City is 245 thousand people which represents a three-
fold enlargement in the last 30 years. Now, 54 % of total resident population of the region
lives in Matrouh City. In summer months this number increases to 325 thousand people.”

Geographical limits has been significantly expanded into the agricultural lands
surrounding the city, Matrouh city, in this period, has witnessed a process of never-ending,
even amplifying construction activities.

Continued and increased migration from the Wadi and the Delta in the last thirty years
has changed the percentage distribution of population between the migrants and the native
Bedouin in the region and, particularly in the Matrouh City, resulting a continual social
change and a new social structure. In other words the social scene in the communities of the
region, specifically in the capital city is still in flux.

Competition and relative deprivation has lead o an escalation in resultant ethnic-type
conflicts and conflicts on land ownership , water use, etc. among the population.”

Land prices, specifically in and nearby Matrouh City and touristic villages areas are very
high and increasing.

Traffic concentration and number of motor vehicles, specifically in and nearby Matrouh
City and touristic villages areas in summer months, is very high and increasing.

% The present capacity of touristic villages, including the ones under construction is 100
thousand people. Additional development and construction, on the other hand, is planned for
400 thousand people expanding the capacity to almost 500 thousand in early ~ 2000's. see

Ayyad, op.cit., p.V-6.

% It is projected that in 2010 the transient (summer) population of Matrouh City will be 63
thousand people. ibid, p. V-5.

% For a detailed analysis of conflicts in the northwest region and evaluation of future
developments see: Sherbiny, Cole, Girgis, Investors and Workers.., op.cit., pp. 21-28.
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2. Sectors of Activity :

Main dual highway of the region, that is an important section of the so-called Pan
North-African Road connecting the countries of North Africa to the Middle East, and, which
extends from Libyan border to Alexandria is in full thrust, establishing transportation as one
of the most important economic activities in the Region.

Number of retail trading houses, together with petrol stations restaurants, coffee-houses,
etc. are significantly high in Matrouh City, and also in other communities and along the main
highway. There exist various wholesale trading and transportation companies and warehouses
instigated by the significance of the highway.

Probably the most important sector of economic activity in the region is tourism.
Although tourism is basically a second-house kind of activity and directed to Egyptians from
the Wadi, number of hotels is also high. Construction of individual and cooperative second
houses perpetuate. Share of foreign tourists is relatively small and principally are people from
Arab countries.

Small scale industry, specifically in categories like auto-repairing, food, and
construction is rather widespread and, also scattered in and around the city in an unplanned
fashion.

Transportation and exportation of petroleum and natural gas from the Western Desert, in
spite of very slight benefits to the economy of the region is, nowadays, an important national
enterprise. This transportation and loading procedure of petroleum and natural gas by means
of pipe-line systems and large scale port facilities, in addition fo its polluting consequences,
produce various environmental afflictions.

The nuclear power plant is in operation. A very considerable piece of environmentally
and economically valuable coastal land between the Matrouh City and its environs on the west
and concentration of touristic viilages on the east is occupied by this institution.

3. Water Demand and Use :

In the last 30 years water use in the northwest region, west of New Ameriyah,
experienced a three-fold increase in total water consumption. This enlargement is, mostly the
result of increase in urban consumption. In other words, in spite of increased supply of the
Nasr Canal and expansion of irrigated cropping the share of agricultural use in total water
consumption has dropped. The additional supply has been provided, mainly by constantly
added, mostly public, in some cases private desalination plants of generally sea water and to
some extend brackish water. Supply is still behind ever increasing demand.

Supply and demand management is based on water requirements, which in turn,
projected on growth forecasts of population urbanization and sectors of activity, rather on
demand forecasts using alternative price assumptions. This method of estimating water
requirements fails to take into account of the possibility of changing in water use
technologies, the probable improvements in water use efficiency through appropriate pricing
and the environmental consequences of the prevalent supply policy. Regulatory mechanisms
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for demand management, understandably, consist largely of restrictions on water use during
shortages, specifically in summer months.

Water resource management and environmental management are not linked and are not
conducted through an integrated policy approach. In none of the areas of water use and in
sectors of activity environmental costs are not included in the price of water services.
Magnitude of environmental impacts are not calculated, and as a result, water pricing from
both the economic and the environmental point of view can be specified as acutely
inadequate.

4. Pollution :

Although still a relatively unimportant environmental problem, air and noise pollution,
as a repercussion of rapidly increasing number of motor vehicles and various manufacturing
workshops and factories, is a disturbing awareness in Marsa Matrouh City. The immense
amount of dust generating from the quarrying of limestone ridges, on the other hand, in
addition to its extremely adverse effect on nearby vegetation, heavily increase air pollution
both in touristic villages areas and Matrouh City.

Soil and underground water pollution is an important environmental problem. In the last
thirty years, gradually increasing use of pesticides and insecticides both in agricultural sector,
specifically in irrigated areas, and, also in urban areas notably in touristic villages for
gardening reasons on the one hand, and improper modes of disposing of rapidly proliferating
wastewater, containing increasing amounts of detergents and other chemicals on the other, are
reasons behind pollution of initially vulnerabie soils and ground water resources of northwest
region. In other words, serious and continuing deterioration of groundwaters, still prompt a
need for implementation of a strategy for water quality management. The present goal setting
practices for quality of water resources is basically health-oriented in order to minimize the
impacts of bacteria and chemicals contained in water, but not concerned with economic and
ecological criteria.

A considerable amount of marine pollution exists, primarily due to i. transportation and
loading of petroleum from the Western Desert; ii. harbor pollution from traffic, shipyards, and
port facilities; iii. open and concealed discharge of wastewater from coastal establishments;
iv. pollutants carried by the sea to regional coasts; v. off-shore oil exploration and
exploitation. Discharges of the nuclear power plant also and heavily contribute to adversities
that influence marine water quality.

Waste management is still one of the important environmental problems, both in Marsa
Matrouh and also in other towns of the region. Ineffectiveness of collecting practices on one
hand and, mode of disposal of municipal wastes on the other, pose inadequacies which seems
to threaten valuable environmental and economic resources. Amount of glass, metals and
specifically plastics is constantly rising in the composition of municipal wastes. Disposal
practices are limited with landfill to dumping in quarries, and in some places to sea. Recycling
is almost nonexistent.
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SIGNIFICANCE:

Given the amount of available land and account of natural and environmental resources
the northwest Egypt can be considered as a crowded even, over-populated region and,
although at a slower pace, additional increase of population, mainly due to continuing
migration, is expected in coming years. Growth in all sectors of activity, on the other hand are
in par with trends in 1990's and, similarly urbanization patterns are also alike, resulting a well
known, environmentally unfavorable setting of growth of industry and cities: difficulties in
preparing and enforcing city plans due to rapid increases in population growth, specifically
migration; rapid increase in scattered, unplanned, and polluting small industry and workshops;
inadequate infrastructure -sewage network, waste management, roads and streets, in-city
parks, parking spaces, etc. to meet the demands of rapid growth, mainly due to lack of
sufficient technical planning and financial resources.

COMMENT :

Above indicated projections are, as stated before, are results of a T1 trend scenario. A
T2 trend scenario, which assumes a faster economic growth may also be feasible for the
research area, for, especially the emerging trends in 1990's imply a more favorable
international atmosphere specifically among North African and Middle East Arab countries,
intensifying migration to the region and accelerating growth rates in various sectors of activity
due to progressive government investment specifically in land reclamation,infrastructure,
tourism and agriculture together with rapidly increasing private investment. Under
assumptions reflecting a faster economic growth, population, urbanization, water demand,
pollution, etc. projections would, naturally appear higher and stronger.

Loss of natural vegetation
OUTLOOK:

Natural vegetation cover is dramatically reduced even exhausted due to continued
expansion of (a) woodcutting, (b) extensive clearing of natural vegetation for rain-fed
cultivation of wheat and barley, (¢) expansion of intensive irrigated agricultural practices west
of Burg El-Arab region together with the Nasr Canal.

Similarly, arid rangeland in the region is almost completely degraded, and lost its
economic value due to continuous overgrazing, lack of proper rangeland management
practices and unsuitable restoration approaches.

SIGNIFICANCE:

Loss of an innate and valuable economic natural resource and, considering the
distinguishing characteristics of the region, perish of a rare environmental asset.
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Destruction of limestone ridges
OUTLOOK:

A very large measure of Coastal Ridge, and Abu-Sir Ridge where the depression
separating two ridges narrows and particularly the areas near to the main highway have, to a
great extend, been exhausted, leaving behind ugly cavities of quarrying and excavation.

Haphazard and unplanned quarrying of limestone, successively including more of
existing nine ridges continues due to ongoing, even increasing demand from the building
sector, specifically in the Valley and the Delta.

SIGNIFICANCE:
Loss of a very distinctive and precious natural resource and environmental asset.

Breakdown of both the coastal and, ridges and depressions systems. Limitation of
underground water accumulation. Intensifying land erosion.

Loss of an admirable landscape. Loss of environmental quality.

Air pollution, result of immense amounts of dust in the process of quarrying.

Active coastal erosion

OUTLOOK:

Due to active coastal erosion, in other words active movement and blackening of sand,
specifically at touristic villages regions, and environs of Matrouh City, sand beaches are
highly degraded and in many instances the sand cover is completely lost.

Active coastal erosion or blackening of the beaches was and still, is the direct
consequence of large scale construction activities very near to the sea, together with the wind
erosion which is an unavoidable repercussion of loss of natural vegetation, specifically dwarf
fig orchards, again the ramification of unplanned, haphazard and unconcerned ouristic
villages, touristic hotels and second houses construction activities.

It is now a common practice, even a small-time business to transport unspoiled sand
from undamaged coastlines to cover blackened beaches in touristic villages areas and in hotel
beaches.

SIGNIFICANCE:

Active coastal erosion means loss of a very rare, probably unique and irreplaceable sand
beaches of Mediterranean coastal line of the region enclosing clear, colorful and shiny sands .

Trreplaceable loss of a unique and precious natural resource and environmental asset.
Loss of an admirable landscape. Loss of environmental quality.
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CHAPTER III
ALTERNATIVE SCENARIO

%k k ok ok

The assumption which postulates that the economy and the society will try to function
and develop within a "sustainable development” approach and strategy, will be the basis of the
following alternative scenario (Al) exercises which shall try to demonstrate an alternative,
namely, a more environment friendly, development pattern than the trend scenario (T1) for
northwest region of Egypt.

Alternative scenario exercise will bear a similar construction with the trend scenario,
that is, prospects of three distinct problems will follow a general outlook under a set of
alternative hypothesis.

In 2025 northwestern part of Egypt will reveal an notably different setting and
environment in almost all respects. In accordance with the assumptions actuated by an
acceptance of a more environment friendly policy approach during the past 30 years, some
salient specifics of the region in 2025 may be registered as follows.

General perspective in Matrouh region and Matrouh city

OUTLOOK:
1. Population and Urbanization :

Resident population of northwest region of Egypt is almost 500 thousand people
representing a two-fold increase in last thirty years since mid 1990's. Total summer
population, on the other hand climbs to 980 thousand people.

Due to increasing pressure on environmental resources and infrastructure, created by
population increase and summertime activities certain environmental policies and measures
are implemented by local governments and cooperation and collaboration of citizens and the
business.

Resident population of Matrouh City is 245 thousand people which represents a three-
fold enlargement in the last 30 years. Now, 54 % of total resident population of the region
lives in Matrouh City. In summer months this number increases to 325 thousand people.

Although and unavoidably geographical limits has been significantly expanded into the
agricultural lands surrounding the city, Matrouh city, in this period, has witnessed a process of
planned and ordered development, emerging as a pleasant Mediterranean city.
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The planned nature of development and continuous cooperation and involvement of the
private citizens and the business smooths the frictions created by continued and increased
migration which changed the percentage distribution of population between the migrants and
the native Bedouin. Thus ethnic-type of conflicts are, to a considerable degree, prevented.

Land prices, specifically in and nearby Matrouh City and touristic villages areas are
quite high. Similarly, traffic concentration and number of motor vehicles, specifically in and
nearby Matrouh City and touristic villages areas in summer months, is high and increasing,

2. Sectors of Activity :

Main dual highway of the region, that is an important section of the Pan North-African
Road connecting the countries of North Africa to the Middle East, and, which extends from
Libyan border to Alexandria implemented transportation as one of the most important
economic activities in the Region.

Number of retail trading houses, together with petrol stations restaurants, coffee-houses,
etc. are significantly high in Matrouh City, and also in other communities and along the main
highway. There exist various wholesale trading and transportation companies and warehouses
instigated by the significance of the highway.

Probably the most important sector of economic activity in the region is fourism.
Tourism, gradually changes its structure as a second-house kind of activity towards an
international enterprise.

Number of hotels is high. Construction of individual and cooperative second houses
slowed down and regional planning practices arefully implemented.

Share of foreign tourists is continuously rising.

Small scale industry, specifically in categories like auto-repairing, food, and
construction is rather prevalent. Small and medium size industry, now is located in pre
established and developed "industrial park” or "organized industrial estate of Marsa Matrouh"
enjoying well developed infrastructure, and sharing a basic treatment facility so as to benefit
from economies of scale in addition to better environmental management.

The authorities and the companies seck to minimize any environmental afflictions
which is the result of transportation and loading procedure of petroleum and natural gas by
means of pipe-line systems and large scale port facilities.

The nuclear power plant project is abandoned. (?)

3. Water Demand and Use :

In the last 30 years water use in the northwest region, west of New Ameriyah,
experienced a three-fold increase in total water consumption. This enlargement is, mostly the
result of increase in urban consumption. In other words, in spite of increased supply of the
Nasr Canal and expansion of irrigated cropping the share of agricultural use in total water
consumption has dropped.
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The additional supply has been provided, mainly by constantly added, mostly public, in
numerous cases private desalination plants of generally sea water and to some extend brackish
water.

Although supply is still behind ever increasing demand, demand management of water
services, now consist of a number of specific elements like total, sub-regional, sectoral and
seasonal demand forecasting, water rights allocation, proper water services pricing, and, also
regulatory mechanisms for managing demand, resulting a more effective water supply
management,

Pricing of water and sewage services are now based on the user pays principle and are
applied to water supplies and sewage services. The price of water covers the capital,
operation, maintenance and environmental costs of providing water.

Water quality management, also is one of the important aspects of environment friendly
strategy and policy approach and now, consist of various perceptions like goal setting,
problem assessment by source, standards, pollution prevention, specific groundwater areas, in
the region etc.

As a result, water quality goals and standards to preserve water resource quality are
established by the water authority and sources of present and future contamination are
identified. An information base for the comprehensive understanding of present and likely
future water supply and quality problems has been established.

4, Pollution :

Air and noise pollution. is still a relatively unimportant problem due to convenient
policy measures and, more importantly due to citizen cooperation. Termination of quarrying
of limestone ridges, specifically near coastal areas, ended the dust problem generated by this
activity.

A strategy for water quality management built around economic and ecological criteria
together with health risk criteria, substantially contributes to the confinement of pollution of
groundwater resources and, evidently, both soil and underground water pollution is gradually
losing its significance as an important environmental problem, first due to increasing
limitations in the use of pesticides and insecticides both in agricultural sector, and, also in
touristic villages for gardening reasons. Similarly, elevation of proper modes of disposing of
wastewater significantly contribute to prevention of soil and groundwater pollution.

For the completion of necessary wastewater treatment plants planning, identification of
financial needs are accomplished. A small amount of marine pollution still exists, primarily
due to harbor pollution from traffic, and pollutants carried by the sea to regional coasts. Other
reasons of marine pollution are significantly eliminated due to decisive public policies.

SIGNIFICANCE :

Given the amount of available land and account of natural and environmental resources
the northwest Egypt can be considered as a crowded even, over-populated region and,
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although at a rather slower pace, increase of population, mainly due to the continuing
migration, is expected in coming years.

Growth in all sectors of activity, on the other hand are in par with trends in 1990's.

Urbanization patterns, on the other hand, are considerably changed via implementation
of regional and city planning disciplines. The result is, naturally, a more friendly
environmental setting.

COMMENT :

For alternative scenarios, due to developments and trends of 1990's which are suggested
by the T scenarios, it does not seem feasible to assume slower population and urbanization
growth rates, Similarly, a faster economic growth is also highly probable for the research area,
for, especially the emerging trends in 1990's imply a more favorable international atmosphere,
progressive government investment specifically in land reclamation,infrastructure, tourism
and agriculture together with rapidly increasing private investment. Under assumptions
reflecting a faster economic growth, population, urbanization, water demand, pollution, etc.
projections would, naturally appear higher and stronger.

In this case, importance of alternative scenario exercises, reasonably increases, and
alternative scenarios have to be developed, almost solely on better environmental management
assumption.

Loss of natural vegetation

OUTLOOK:

Steps to preserve and, restore and develop the natural vegetation cover is in progress due
to initiation of a long term strategy.

The policies established within this strategy and more importantly voluntary cooperation
between the residents and the public authorities, resulted in prevention of indiscriminate
woodcutting and overgrazing and control and hindering of adverse effects of mechanical
removal and uprooting of woody plants together with plowing out the herbaceous species, and
irrigated agriculture.

Similarly, arid rangeland in the Mediterranean coastal region is now dealt with, within
the rules established by the long term strategic approaches. In other words, various policies are
prepared and applied in harmony and compliance with the needs of the inhabitants and
environmental concerns.

Within this context a cooperative system for grazing is established and an extensive
program of range improvement, by propagation of multipurpose species, mainly native
species, but also a number of carefully selected introduced (foreign to the region) drought
resistant species, is in progress.
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Moreover, demonstration pilot areas in order to protect and control grazing are
established in each of the main habitats and biotic communities.

Various nature reserves are, also established.
SIGNIFICANCE:

Preservation and restoration of precious vegetation cover and flora and fauna of the
region,

Continuation of agricultural activities and livestock production in accord with the
natural resources provisions of the region.

Better socioeconomic and sociopolitical situation due to a desirable understanding and
concord between inhabitants (tribes) themselves and between the people and the public
authorities.

COMMENT:

Agricultural policies, specifically in the research area are, as a rule designed by the
government authority. In other words, opinions or cooperation of the farmers (or rural
population) are generally ignored. This observation is especially true for rangeland
management policies. It should be noted that successful agricultural policies, are the ones that
always seek and secure participation. Particularly, from a sustainable development point of
view this kind of participation and cooperation should be the basis of government
undertakings in dealing with this specific environmental problem in the region.

Destruction of limestone ridges
OUTLOOK:

A considerable amount of limestone ridges are saved, protected and conserved, basically
due to a more rational and patrimonial environmental resource management policy and
practice of both central and provincial state authority.

Dimensions and magpitude of limestone formations are measured. Regions
accommodating this unrenewable resource are mapped. Size of past damage is carefully
estimated and valued in accordance with proper pricing principles, i.e. within a cost-benefit
analysis application.

SIGNIFICANCE:

Preservation of a very distinctive and precious natural resource an environmental asses,
an admirable landscape and the environmental quality.

COMMENT:
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If the authorities continue to appraise the limestone formations as an economic and
necessary input for the building sector, the mining of this unrenewable resource should be
conducted within the limits of a careful environmental resource-use planning application,
based on sustainable development principle.

Similarly, if inevitable, limestone mining should, strictly be conducted in accordance
with economic, i.e. user pays principle, tied to proper market prices.

Active coastal erosion
OUTLOOK:

Coastal erosion, in other words active movement and blackening of sand of the beaches
has, to a great extent, been stopped, mainly due to the understanding and efforts of the private
citizens and local private and government administrators, since the 1990's. Environmental
planning and corresponding of construction activities to plans and rules, together with
measures in order to diminish wind erosion produced the fortunate result.

SIGNIFICANCE:

Active coastal erosion means loss of very rare, probably unique and irreplaceable sand
beaches of Mediterranean coastal line of the region enclosing clear, colorful and shiny sands.

Irreplaceable loss of a unique and precious natural resource and environmental asset.
Loss of an admirable landscape. Loss of environmental quality.

COMMENT:

The process of saving and preservation of sand beaches is a good example of public
awareness and participation in defining, comprehending and solving an environmental
problen. It also represents a fruitful cooperation between private citizens, technicians and
public bodies.
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1. INTRODUCTION

The Governmet of Egypt and the Mediterranean Action Pian
(MAP) signed in 1992 an agreement on the implementation of the
Coastal Area Management Programme for the Area of Fuka-Egypt.
The Priority Actions Programme (PAP) of MAP is implementing a
number of activities within that programme. "Soil Erosion and
Degradation" is one of these activities.

Soil erosion is strongly emphasized as the most emerging
constraint to agricultural development on "Soil erosion and
desertification" of the "Agreement relative to the Coastal Area
Management programme for the coastal area of Fuka-Matrouh
(Egypt)". Actually, the project area, as it happens for the majority of
arid environments, is very fragile for the convergence of numerous
and strong environmental limitations; some of them are concerned
with soils.

The results of the first exploratory meeting (3/4/1993 to
4/4/1993) concluded that a general process of soil degradation is
present and active in the project area. The most outstanding aspects
are: water and wind erosion, excess of salts, physical degradation,
formation of cemented soil horizons, biological degradation. These
characteristics represent different levels of danger, from risks of
degradation to real constraints to agricultural and animal husbandry
development.

The main long-term objectve to be achieved during the two
year activities of the project is the necessary knowledge to prevent
the agricultural loss and degradation. The Soil Survey of
representative areas will allow to ascertain the variability of soil
constraints and other soil characteristcs and qualities in the
landscape.



The proposed scheme of the present work try to consider all

the soilscapes from single water basins to the project areaas a

whole chosen :

a) Three typical areas 100 kmg2 in area, will be studied by
aereophotointerpretation. These study area will represent the
environmental situation of the coastal plain, of the agricultural land
and of the upland grazing land.

b) A soil survey at the level of semi-detailed scale (1:25.000) will be
realized to obtain basic maps. Chemical and physical analysis will
characterize the soils, taking into account soil characteristics and
qualies involved in the main constraints of the study areas.

¢) The data obtained during the phase (b) will represent the input for
the elaboration of maps of risks of soil degradation relative to
erosion, physical and chemical degradation, soil salinization.

d) The transfer of the results to the complete study area will be
periormed by using the Geographical Information System.



2. AREA STUDIED

Two pilot zones in the area of Fuka which are by their physical
characteristics representative of a larger part of the Fuka area were
identified (Appendix 4, map 1) :

Wadi Qassaba :

Wadi Qasaba is located at 26 km east of Matrouh, which is
typical for wadi bottom agricultural use, and for soil conservation and
water harvesting practices by stone dams across the stream. It
covers an area of approx. 5300 ha. within the bounadary coordinates
31 05 00 - 31 12 30 N and 27 20 15 -27 3016 E. The area is
bounded to the north by the Mediterranean Sea, on the south by
contour 160 m.(A.S.L), onthe west by Wadi El-Haraka, and on the
east by 27 30 16 E longitude. The elevation ranges from sea level to
160 m. (A.S.L) in the south.

Fuka Basin :

Fuka Basin is located at 80 km east of Marsa Matrouh, which
stretches over an area of 17,000 ha and contains three distinctive
geographical units: the lower coastal plain, the upper coastal plain,
and the table land. It lies approx. between 30 30 00 - and 31 07 30
N, and 27 30 00 - 28 05 00 E. The area is bounde to the north by the
Mediterranean Sea, on the west and south by contour 130
m.(A.S.L.), and on the east by 28 05 00 E longitude. Land elevation
ranges from sea level to 130 m. (A.S.L) to the south.



3. METHODOLOGY

3.1. Training on Aerial Photo Interpretation :

Date : 11-25 March 1995
Location : Matrouh
Local personal : Dr. Ashraf Moustafa

. Dr. Abdel Aziz EI-Menshawi

. Eng. Alaa Abd El-Monaem

: Eng. Wahid Mahmoud '

International Expert
: Dr. S. Carnicelli
: Dr. P. Martens
: Dr. U. Galligani

Materials :

Topographic maps at scale 1 : 25000 and 1 :50000, aerial
photographs 1954,1977, existing soil and land use studies, geologic
and geomorphologic maps and reports.

Schudel :

11/3 Travel to Mairouh and setting up of materials.

12/3 Introduction to soil survey, soil classification using key of soil
taxanomy (1994) and land degradation studies. Introduction to
areial photo reading and interpretation.

13/3 Field trip to wadi Qassaba sample area and comparing
between the areial photo features with actual geomorphic
units.

14/3 Field trip to Fuka sample area and did same as above.

15/3 Presentation of the preliminary APl legend.

16/3 Field check of APIlegend in Wadi Qassaba sample area and
description of some augers samples.

17/3 Aerial photo interpretation of Wadi Qassabha area.

18/3 Field trip to Wadi Qassaba area.

19/3 Final map and legend of Wadi Qassaba area.
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20/3 Soil profile description and sampling from the Wadi Qassaba
area,

21/3 Aeria photo interpretation of Fuka sample area.

22/3 Field trip to Fuka area and description of some auger
samples.

23/3 Soil profile description and sampling from Fuka area.

24/3 Back to Alexandria

25/3 Debriefing, Dept. of Soil and Water Science, Alex.

3.2, Field and LL.ab Work :

Through July-October 1995, field and laboratory work were
carried out to characterize the main soil units of Qassaba and Fuka
sample areas. Fifty one soil profiles and fifteen augerholes were
described. The soil description was complied according to
guidelines suggested by FAO (1990). The following soil horizon
characteristics were studied: depth; horizon type and thickness; dry
Munseli color; horizon boundary; texture; rock fragments; structure;
presence of pans; concretions and effloresence; and root abundance
and distribution. Moreover, the following site characteristics were
described : elevation , slope , aspect, natural vegetation , parent
material; rockiness; stoniness; erosion; surface charcteristics; and
ground water depth. Each soil horizon was sampled for laboratory
analysis. In the laboratory, pH and electrical conductivity of
saturation extracts were measured. Moreover, the soil texture, total
calcium carbonate, soluble calcium, magnesium, sodium,potassium,
chloride, sulphate, carbonate and bicarbonate ions were determined.
In addition to the above, organic carbon content and grain size
distribution were determined in surface samples (Page &t al., 1982).

Field data and laboratory analysis allowed the classification of
soils in conformity with the Keys to Soil Taxonomy (Soil Survey
Staff, 1992).



3.3. GIS spatial analysis :

Topographic and geomorphological maps of Fuka and Qassaba
were digitized that included the following features : a) contours ,
b) roads: rail, road and tracks, c¢) wadi coarse, d) agricultural land,
e) well locations used and unused , f) houses, and g) spot-hights.

Topographic feature contour was used to geneate Digital
Elevation Model (DEM). The DEM was used to generate Slope and
Aspect maps. The areas of the geomorphological units were
obtained after processing the vector area theme of the
geomorphology units. Cross table operation was applied to the
geomorphology map with DEM, Slope, and Aspect maps {o
determine the topographic characteristics of each mapping unit. The
geomorphology maps were reclassified using the soil attribute of
each mapping unit to get the soil classification map.

3.4. Climatic data collection and analysis :

The historic rainfall distribution and the climatic conditions
were evaluated using the existing climate data from the station at the
Mersa Matrouh airport some 60 km from the test area (FAO, 1970
and Abdel-Kader, 1995). For more comprehensive assessment of
rainfall and wind conditions the data of the fully automated climate
station of Wadi Nagamish area east of Matrouh, 30 km from the
Qassaba area was used (Abdel-Kader, 1995). The fully automated
climate station measures rainfall intensity, air and soil temperature,
air humidity, wind speed, wind direction and global radiation.
Analysis of climate data followed the methods of Skidmore (1965),
FAO (1978) and Morgan (1995).

3.5. Assessement of Soil Degradation Types :
3.5.1. Water erosion :
Factors of the Universal Soil Loss Equation (USLE)
(Wischmeier and Smith (1978) were considerd :
A=RKLSCP



where ; A is the soil loss in t/a/a
R is rainfall erosion index
K is soil erodibility factor
L is length of slope combined into LS factor
S is % slope combined into LS factor
C is cropping management factor
P is erosion control practice factor

Calculatoin of Rainfall erosion index "R", Soil erodibility factor
"K", Length and Percent Slope Factor "LS", are given in Appendix 3.

3.5.2. Wind erosoin :

Wind erosion forces . Direction and relative magnitudes of
wind erosion forces for 1994/95 season were calculated according to
Skidmore (1965). The wind erosivity "C" was calculated according to
FAO (1978) (Appendix 3).



4. RESULTS AND DISCUSSION

4.1. Geomorphological Units :
Tables (1 and 2) show the output of the photo interpretation
and the field work carried out through the training coarse.

With regard to the stratigraphic sequence of the layered rocks,
Shata (1955) and El-Shazly and Shata (1969) indicate thatthe
major geomorghic units in the area of the study area are .

1. The Coastal Plain dominated by Pleistocene formations covered
by more recent deposits.

2.The Libyan plateau, formed of Miocene rocks with two distinct
horizons; an upper component of middle Miocene age, composed
of shallow water marine limestone, and lower horizon of lower
Miocene age represented by fossiliferous limestone and marls.

In the following is a breif descraptoin of the geomorphological
units and subunits in the studied areas (See Appendices 1 & 2). The
geomorphological units comprise the following features :

1. The Coastal Plain.

2. The Northern Plateau (degraded plateau).

3. The Southern Plateau.

4.1.1. The Coastal Plain:

This coastal piain runs almost parallel to the present
Mediterranean coast. It trends in an east-west direction and has a
width from north to south of about 8 km., diminishing gradually
westward. The plain displays all signs of a typical emergent coast
and is bounded on the southern side by a low "sea cliff" of Miocene
rocks. The landscape in the coastal plain is affected by a number of
elongated ridges which form gentle sweeping curves running sub-
parallel to the present Mediterranean coast. These ridges are built of
cross-bedded oolitic limestone and are comparable to the local
modern oolitic sands of the Mediterranean beaches of that area.



Several ridges are discernable and are separated by
successive shallow depressions. The coastal plain of Matruh Fuka
area is charactrised with the following geomorphological units :

1. Coastal Ridges.

1. Lagoons.

1. Depressions (interridges).

1. Wadi system.

4.1.1.1. Coastal ridges :

These ridges have an average elevation of +10 m.; in some
places, it rises to +20m. due to the local accumulations of modern
dune oolitic sands. Remnants of these ridges are noted in the ofi-
shore area, and this is obviously due to erosion by subsequent high
sea level as well as the effects of the northerly currents. This
process of erosion has tended to obscure some parts of the
foreshore ridge in both localities and as a result, remnants of these
ridges occurring in the form of isolated islands are left stranded
above the present sea level. Due to its clearly younger age and
lower diagenesis development, the first foreshore ridge has been
indicated in this work as "Coastal dune”.

4.1.1.2. Lagoons :

Between the foreshore ridges, there is a conspicuous
topographical depression, often containing a shore lagoon. This
lagoon is rather shallow and has a width from north to south of about
0.5km. It has an elevation rarely exceeding 5m. above sea level,
although in some localities it is about sea level. The lagoon is well
defined in the eastern portion of the area and is occupied by a series
of salt lakes, these sites are gradually evolving into marshy land
dominated by salt tolerant plants. in Wadi Qassaba area, parts of
this land are elevated enough to be relatively free of saits and water
tables.



Table 1 : Geomorphological units and subunits of Qassaba area.
(AP of 1:25000, 1970 maps)

Unit Subunits
1. Coastal Dunes 1. Coastal Dunes
2. Coastal Lagoon 2. Salt march with high water table

3. Higher land without water table above 1m

3. Ridges 4. Ridges

4. Inter Ridges 5. Hummocky deep land
6. Harvesed sand plain
7. Eroded hill
8. Depressions

5. Dissected plateau 9. Roiling land
10. Rocky hill
11. Foot slope
12. inter hill land
13. Complex

6. Southern Plateau 14. Stony plateau
15. Hummocky shallow depressions
16. Accum. in drains

7. Wadi system 17. Wadi course
18. Wadi Terraces
19. Alluvial fan
20. Short wadies
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Table 2: Geomarpholagical units and subunits of Fuka area.
(API of 1:50000, 1954 maps)

Unit Subunits

—_—

. Coastal dunes
2 . Ridges
3. Low, smooth ridges

Dunes and ridges

Depression 4 . Intra-ridge depressions
5. Coastward depressions
6 . Hummocky land

Plain 7 . Alluvial plain
8 . Harvested sand plain
9. Fine-textured alluvial plain

Dissected plateau 10 . Low dissected plateau
11 . High dissected plateau
12 . Escarpment

Plateau 13 . Stony plateau
14 . Depressions in plateau

Wadi system 15 . Wadi course
16 . Alluvial fans

11



4.1.1.3. Depressions (interridges) :

The topographical depressions located between the coastal
ridges are well defined to the east of Matruh and have width of about
1 km. They are occupied by yellowish brown thickness of more than
4m. This formation may be caused by intensive water erosion
caused by a number of intermittent streams which drain the
tableland area. These erosional depressions take occasionaily take
the shape of sub-isolated depressions, locally known as "Ibbat" and
are partly filled with alluvial deposits where spare cultivation is
witnessed. In places, particularly in Fuka basin, sedimentation within
such depressions gets a significant contribution from wind deposi-
fion: these areas show the typical "hummocky" surface aspect and
are characterized by quite coarse-textured soils. When the thickness
of sediments are deep, they are cultivated with figs and olives.
Within this depressions, cisterns are not uncommon and water wells
are numerous. In recent years, adoption of flood and sediment
control practices has increased water sedimentation in theses areas.

4.1.1.4. Wadi system :

The stream channels of the wadi system are recognized in
coastal plain area. Some of them are intermittent with narrow
captures while the others are continuous. They are filled with
calcareous loamy soil derived from the northern calcareous plateau.
The terminiis of wadi courses are principally occupied by loamy
deposits which are mostly divided into the alluvial fans of numerous
streams draining the tableland area as well as the lake-like dominat-
ing the northern portion of the coastal plain. Locally, these loamy
deposits were characterized by the development of a limestone crust
which is found either exposed or covered partly by thin mantie of
such deposits. The loamy deposits are excavated in a fater stage as
the result of a degradation phase resulting from the lowering of the
Mediterranean sea. The result of this process of excavation is the
occurrence of "matched terraces” remaining both sides of the wadi
coarse. These are occupied by wadi fillings composed of well worn
cobbles and gravels with fine sand and silt. Concerning sediments in

12



the wadi bottoms and alluvial fans, a well defined trend appears to
exist in agreement with the size (length, watershed area) of the
wadis, sediment and soil particle size being coarser in larger wadis.

4.1.2. The Northern Plateau :

The northern plateau constitutes a portion of the arid and sub-
arid belt which dominates the southern Mediterranean region where
the annual rainfall rarely exceeds 150 mm. It has an elevation
varying between 80 and 200m. and occupies the northern extremity
of the "Marmarican Homoclinal Plateau" extending many kilometers
to the southern plateau. The plateau is characterized by three steps
variying in the elevation between 80-120 m. (zone 1), 120-150
m.(zone 2), and 150-200 m. These steps each have different land-
scape features due to differences in the erosion and accumulation
processes. The Northern Plateau of Matruh is distinguished into the
following main geomorphological units :

1. Escarpment and foot slope.

2. Dissected Piateau.

4.1.2.1. Escarpment and foot slope :

The northern plateau is separated from the coastal plain by
the escarpment facing north and oriented mostly in an east-west
direction. A little farther to the west, it makes a rapid swing in the
north-west direction. This cliff, originally developed by marine
erosion and probably by some local structures, marks the location of
the Mediterranean Sea in Pliocene times. According to Shata(1957),
this escarpment is "presumably fault determined and represents a
sharp line of demarcation between two contrasing morphological
and ecological steps of the Libyan plateau”. In Fuka area, existence
of north-south fault lines, that have lowered the basin, has caused a
specific shape.of the escrpment ; in the area where these faults have
been active, the western border of the basin, a stepped escarpment
has resuited, with an upper step showing a different dissection
pattern. Escarpment landscape has been subdivided according to
dissection pattern and relative position on the slope sequence.

13



4.1.2.2. Dissected Plateau :

The surface of the northern plateau is essentially occupied by
calcareous stones of medium hardness belonging to the Tertiary and
Quanternary Eras. This stones exhibit a continuum of sizes ranging
from gravels to cobbles. The shape of these stones is related to the
degree of weathering of the Miocene limestone and cardium
limestone of Pleistocene age. Stones are either exposed or covered
with a thin layer of mixed deposits of calcareous sands and soit
loam. This surface is characterized by the occurrence of shallow
topographical depressions where the water of some drainage lines
accumulated to form short lived fresh water lakes whereby
continuous deposition of fine homogenous material of sandy loam
took place. Although the deposits of these two localities may look
suitable for cultivation, the water balance tends to be unfavourable.
Also, higher soil thickness is found in areas of more intensive wind
deposition, giving rise to shallow hummocky lands.

4.1.3. The Southern Plateau :

The southern plateau has an elevation varying between 180
and 220m. above the present sea level and extends many
kilometers to Quattara depression. The plateau is divided into the
following main geomorphological units :

1. Stony plateau.

2. Shallow deprssions.

4.1.3.1. Stony Plateau :

The surface of the southern plateau is predominantly occupied
by calcareous rocks composed of alternating beds of limestones and
clays with occasional sandstones. The surface of this tableland is
not very rough and has thus developed into a typical hamada type of
desert. Local isolated outliers, "Madara", are common to the surface
of this area.
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4.1.3.2. Shallow deprssions :

This type of deposits is a result of shallow sediments covering
the tableland surface during Pleistone times which were then
subjected to severe erosion particutarly during the holocene.
Depression sediments are characterized by rock fragments in a
matrix of brown loam.

4.2. Soil Units :
4.2.1. Soil units of Wadi El-Qassaba :

According to the morphological features, see Appendix (1),
and the physical and chemical properties tables, the soils of Wadi El
Qassaba were classified into Entisols and Aridisols orders.

4.2.1.1. Entisols : Two great group were identified :
4.2.1.1.a. Xeropsamments :

Xeropsamments dominated in the wadi system, in coastal
lagoons and the dissected plateau (Table 3). The soils have A/C
profile (profiles 2, 3, 9, 13, 19, 27 and 28). They are characterized
by sandy or loamy sandy texture to a depth of 1m., the absence of
diagnostic horizons and are never saturated with water. The pH
value ranged from 7.4 to 8 and EC ranged from 0.27 to 64 dS/m.
The Total CaCQOg varied from 4.8 to 23 % (Table 2).

4.2.1.1.b. Xerothents :

Xerorthents dominated the lateral branches of the wadi
system and the short wadis, and were also present in the dissected
plateau and inter ridges (Table 3). The Soils represented by profiles
(t, 5,7,8, 11,15, 16 18, 22 and 25) have an ochric epipedon, loamy
sand, sandy loam or sandy clay loam texture below a depth 25cm
and are not permanently saturated with water. The pH value ranged
from 7.2 to 8.3, the electrical conductivity ranged between 0.28 and
12.6 ds/m. The total CaCQO3 ranged from 8.9 to 29.8%. The sand
ranged between 44% to 90%, and clay content varied between 6 to
32% (Tables 4, 5 and 6).
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Table 3. Qassaba land units and soil units.

Main
Geomorphological Land Unils Soil Units Profile N.
Units
Coastal dunes 1. Coastal dunes - -
Coastal lagoon 2. Salt marsh Calcic Agquisalids 29
3. Higher land Typic Xeropsamments 28
Ridges 4. Ridges - -
inter Ridges 5. Hummocky deep fand Xeric Petrocalcids 4.6
6. Harvested sand plain - -
7. Eroded hills - -
8. Depressions Xeric Haplccalcids 26
Xeric Petrocalcids 24
Typic Xerorthents 1
Typic Xerorthents 25
- Al
Dissected Plateau | 9. Rolling Land - -
10. Rocky hills - -
11. Footslopes Typic Xeropsamments 9
12. Interhill Land Typic Haplosalids 17
Typic Xerorthents 8,16,18
Xeric Haplocalcids 21
13. Complex Typic Xerorthents 15
Plateau 14. Rocky plateau Xeric Petrocalcids 10,20
15. Hummocky shallow fand Xeric Petrocalcids 14
16. Accumulations in drains Xeric Petrocalcids 12
Wadi system 17. Wadi course Typic Xeropsamments | 2,3,13,19
18. Wadi terraces Typic Xerorthents 1,7
19. Old alluvial fans Typic Xeropsamments 27
19.1- All. fans in short Wadies | Typic Xerorthents 22
20. Short Wadies Typic Xerorthents 5
Xeric Haplocalcids 23
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Table 4. Grain size analysis Of Qassaba soil samples (Dry sieving).

"

Prof. Weight Weight 2-1 1- 0.5~ 0.26- 0.125- <0.063 >1
No. Depth >2mm <2mm mm 0.5 0.25 0125 0.063 mm mm
% % % mm mm mm mm % %
- % % % %

1 0-20 25.35 7465 440 11.50 18.70 23.22 29.45 13.25 57.5
30-50 32.13 67.87 660 17.588 2162 17.88 2734 8.82
50-70 55.42 4458 6.15 15.22 21.01 3464 16,41 6.21
70-100 39.74 60.26 3.43 10.27 31.19 34,89 1562 4.50

2 0-30 15,13 84.87 493 13.45 2212 33.05 19.00 6.61 61.1
30-60 35.4¢ 64.51 3.07 1241 3729 2489 17.41 4.55
€0-110 32,76 67.24 3.08 1043 30.70 30.19 2043 479

3 0-20 4.25 95.75 0.44 214 485 19.08 62.62 10.50 8.2
20-60 18.18 81.82 1.39 469 839 14.48 5961 11.28
§0-100 22.34 77.66 1.42 5.08 1210 30.69 3994 10.25

4 0-30 39,29 60.71 579 14.87 1442 37.03 24.51 324 566
30-65 48.72 51.28 848 2125 2007 18.86 2613 475

5 0-15 13.15 86.85 222 7.12 1114 1872 50.7 1039 292
15-35 55.06 4494 7.34 2323 20.50 16.96 21.14 10.37
35-865 £2.58 4742 16.39 28.31 17.89 13.54 1857 4,74

6 0-30 39.01 60.99 8.58 21.84 1718 2574 22.31 3.39 56.2
30-70 53.38 4562 8.28 19.34 16.84 16.79 27.23 10.50

7 0-20 19.75 80.25 2.59 9.91 772 9894 51.91 17.33 32.8
20-55 43.27 56.73 11.5 27866 1741 13.31 19.83 9.37
55-100 42.10 5790 1241 28.15 20.01 1540 13.95 9.51

8 0-25 21.16 78.84 2.07 914 1011 1592 48.86 13.44 34.1
25-60 48.10 5190 648 1861 1518 1586 2588 17.10
60-90 59.26 40.74 7.58 2058 1578 17.11 27.44 10.81

9 0-15 20.12 79.88 1.77 773 7.62 1246 5281 17.85 24.8
15-55 35.63 €437 445 13.78 10.55 22.27 3585 12.80
55-100 26.76 73.24 3.47 857 7.99 3252 36.18 9.36

10 0-20 29.25 7075 5145 1617 1291 33.43 2499 6.54 47.5
20-45 55,38 4462 1035 2278 16,84 2132 2299 468

* Untreated soil samples.
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Table 4. Continued.

Prof. Weight  Weight 241 1-05 05- 025- 0125- <0083 >1
No. Depth >2mm  <2mm mm mm 025 0125 0063 mm mm
% % - % % mm mm mm % %
% % %
1 0-15 2468 7532 368 1088 1172 46.86 2315 319 407
15-50 2749 7251 383 1147 10.65 3086 3330 8.96
50-80 49,31 5069 16,89 27.82 17.02 1295 17.36 640
12 0-30 3315 6685 565 17.39 1419 41.862 17.18 3.64 50.7
13 0-30 11.67 88.33 0.79 541 20.76 4393 2458 452 9.9
30-60 10.56 89.44 (.80 4.04 1914 59.02 1419 2.08
60-100 9.21 90.79 0.77 441 28.86 4436 17.93 3.37
14 0-30 4745 5255 6.45 16,38 22.08 3866 13.80 215 458
15 0-10 2795 7205 219 9.05 835 3206 37.37 11.31 29.0
10-40 4164 5836 6.92 1560 128 2077 3774 6.7
40-65 76.25 2375 846 1977 16.23 16.14 26.07 1247
16 0-30 2052 7948 218 967 990 1560 5288 875 258
30-65 4968 50.32 876 24.14 1874 1649 2267 8.35
65-95 4875 5125 1026 2399 1752 1799 643 2068
17 0-15 2934 7066 588 1769 1329 17.82 4045 490 45.0
15-85 38,36 B6164 731 2216 18.32 1667 2811 7.32
55-100 4219 57.81 1464 2795 2367 2144 935 290
18 {-30 29.56 7044 553 11.97 1599 24.05 31.49 10.61 39.2
30-70 46,99 53.01 6.73 17.56 16.40 1845 3263 8.01
70-100 37.96 62.04 475 12.80 19.81 2464 2966 7.57
19 0-5W.S 0.00 0.18 2861 66.39 357 099 14.2
0-20 10.00 90.00 Q.41 240 1105 4294 349 8.89
20-50 33.02 6598 143 16.86 50.78 2401 451 211
50-90 12.31 87.6¢ 1.06 9.60 3518 3253 1670 492
20 0-25 2779 7221 246 10.68 2413 23599 2297 4864 356
25-50 5293 47.07 680 18.22 21.79 20.83 2369 843
21 0-30 2348 7654 385 1429 1286 16.73 46.80 4.87 477

30-65 3732 6268 1016 2512 19.58 19.65 1844 533
65-110 63.76 36.24 10.94 2122 1556 19.65 2454 743
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Table 4. Continued.

Prof. Weight  Weight 2-1 1~ 0.5- 025- 0125- <0.063 >1
No. Depth >2mm  <2mm mm 0.5 025 0125 0063 mm mm
% % % mm mm mm mn % %
% % % %

22 0-20 35.00 65.00 10.10 27.04 17.31 19.97 2196 276 60.0
20-60 38.29 61.71 16.25 3231 1817 13.11 16.26 3.52
60-90 43.89 50.10 13.44 32.00 2231 1474 1177 544
90-110 43.64 56.36 12.61 28.29 2161 1767 14.14 530

23 0-25 23.23 76.77 6,11 16.31 1520 31.30 26.58 457 321
25-60 48.23 51.77 10.52 2496 20.08 2168 1824 429
60-85 64.52 3548 11.29 27.07 2493 18.38 12144 5,04

24 0-15 26.93 73.07 645 1436 17.34 2191 3448 6.41 446
15-35 54.26 4574 11,34 2416 21.51 20.10 19.10 410
35-55 85.88 1412 950 18.18 2434 2689 1599 4.11

25 0-25 32.35 67.65 473 1513 19.66 28.73 27.60 3.59 45.0
25-60 3947 60.53 9.09 25.04 19.04 16.98 2264 6,87
60-80 48.65 51.35 11.09 2452 1953 18.03 20.30 6.45

26 0-15 30.98 69.02 495 1452 1796 1758 38.55 609 47.0
15-60 42.93 57.07 1140 29.28 2273 18.36 14,52 3.56
60-100 50.35 4565 16.22 29.03 2294 17.28 1015 3.46

27 g-15 21.09 78.91 3.60 10.20 29.08 3820 15.05 3.83 2438
15-65 44.57 6543 1093 27.32 30.09 1891 10.03 261
65-115 34.42 65.58 5.81 16.86 30.84 30.16 13.38 2.99

28 0-15 21.82 78.18 439 1595 21.03 23.10 29.85 546 358.3
15-40 25.12 7488 2.89 9.91 16.41 30.20 3553 464
40-70 15.25 8457 256 1556 27.89 26,52 24,82 3.07
70-110 19.53 8047 2.53 9.44 12.07 31.09 38.80 6.34

29 0-15 57.81 4219 18.54 51.2 2027 71.79 153 036 748
15-60 65.41 3459 18.87 3376 21.27 1296 270 10.20
60-85 48.03 5197 13,92 38.55 3434 10.31 1.63 0.95
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Table 4. Continued.

Prof. Weight Weight  2-1 1-05 05- 025~ 01256- <0063 =1
No. Depth *>2mm  <2mm mm mm 025 0125 0063 mm mm
% % % % mm mm mm % %
% % %
Al 57.83 42147 6,36 2009 2279 2384 1987 579 64.09
A2 41.03 58.97 6.23 16,84 1577 31.08 2275 3.81 5182
A3 5479 4521 16.16 14.43 1375 1568 237.75 1232 5270
Ad 3236 6764 3.35 1047 853 1397 6625 T7.19 3840
Ab 0.00 100.00 0.00 0.79 2313 67.81 754 062 0.00.
A6 41.91 58.09 8.76 21.84 20.29 323 1465 152 58.71
A7 5.49 94.51 0.00 121 5063 3862 9.05 465 7.0
A8 42.91 75890 0.66 21.22 2532 2214 1911 470 46.98
A9 3436 6564 504 1779 1418 26.46 3247 4.89 41.91
Al10 0-20 - _ 9.80 144 1142 1183 2376 768 -
20-40 - - 17.62 13.32 12.00 1194 1291 7.45
40-60 - _ 1513 1175 1195 1220 6.12
€60-80 _ _ 1279 1070 9.03 907 857 10.13
80-90 - _ 10.48 1566 13.18 13.30 14.10 7.02
Al 0-20 _ _ 13.74 12.28 1114 1013 173 757 -
20-40 _ _ 16.54 1592 1552 11.84 155 075
40-60 _ _ 15.66 13.12 14,38 10.93 8.34 6.03
60-80 _ 16.56 1425 1157 982 9.18 10.27
80-100 _ 13.97 11,23 13.75 1115 865 4.90
100-120 10,22 866 14.60 1347 1279 6.26
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Table 5. Soil texture, total carbonate, organic matter, K-water erodability

. soil factopr and I-wind erodability soil factor of Qassaba soil

samples.
prof.  Depth  CaCOg Texiure Textural O.M. I
No. cm % Sand Silt Clay Class % 100K ton/
% % % acre
1 0-20 15.90 84.00 5.00 11.00 LS 0.10  20.11 24
20-50 14.90 73.00 10.00 17.00 S.L
50-70 18.20 83.00 5.00 1200 LS
70-100 21.30 71.00 8.00 21.00 S.C.L
2 0-30 14.50 81.00 5.00 14.00 S.L 026 15.25 20
30-60 13.40 86.00 3.00 11.00 LS
60-110 18.60 84.00 2.00 14.00 S.L
3 0-20 12.80 91.00 3.00 6.00 S 0.12 3482 150
20-80 9.40 89.00 5.00 6.00 8
60-100 6.30 89.00 5.00 6.00 S
4 0-30 9.50 78.00 8.00 14.00 S.i 0.06 18.83 25
30-65 15.90 63.00 15.00 2200 ScC.L
5 0-15 19.80 86.00 3.00 11.00 LS 0.17 28.01 76
16-35 12.00 66.00 13.00 21.00 S.C.L
35-65 23.40 60.00 13.00 27.00 SC.L
6 0-30 23.40 70.00 10.00 2000 s.CL 0.03 17.76 25
30-70 21.30 66.00 13.00 2100 C.L
7 0-20 12,70 79.00 5.00 16.00 S.L 019 27.80 71
20-55 15.30 54.00 21.00 2500 S.CL
55-100 14.00 61.00 18.00 2100 CLL
8 0-25 19.80 86.00 5.00 9.00 LS 022 28.55 67
25-80 16.10 67.00 16.00 18.00 S.L
60-90 17.90 68.00 10.00 2200 S.CL
9 0-15 23.10 85.00 5.00 10,06 LS 0.96 28.40 88

15-65 14.90 82.00 8.00 10.00 L.8
55-100 20.40 87.00 5.00 8.00 L.S
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Table 5. Continued.

prof.  Depth  CaCOj Texture Textural O.M. |
No. cm % Sand Silt Clay Class % 100K ton/
% % % acre
10 0-20 28.00 80.00 10.00 10.00  S.L 0.13 20.49 47
20-45 23.80 71.00 11.00 18.00 S.L
11 0-15 6.00 82.00 5.00 13.00 LS 046 16.84 54
15-60 17.40 90.00 3.00 7.00 S
50-80 15.20 74.00 13.00 13.00 S.L
12 0-30 22.60 80.00 10.00 10.00 S.L 0.13 17.20 36
13 0-30 18.90 92.00 0.00 8.00 S 0.14 16.36 134
30-60 16.20 90.00 3.00 7.00 S
60-100 2210 92.00 0.00 8.00 S
14 0-30 9.01 80.00 10.00 10.00 S.L 0.20 15.72 48
15 0-10 14.10 85.00 8.00 7.00 L. 029 2532 76
10-40 11.20 74.00 13.00 13.00 S.L
40-65 13.80 61.00 16.00 23.00 S.CL
16 0-30 13.00 82.00 8.00 10.00 L.S 0.00 31.67 86
30-65 20.50 61.00 13.00 2600 S.C.L
65-95 19.40 61.00 13.00 26.00 S.CL
17 0-15 10.00 77.00 10.00 13.00 S.L 0.14 2618 48
15-65 820 71.00 16.00 13.00 S.L
55-100 13.10 80.00 13.00 17.00 LS
18 0-30 24.10 81.00 13.00 6.00 S.L 0.72 2446 58
30-70 256.30 60.00 18.00 2200 ScCL
70-100 8.90 63.00 18.00 19.00 S.L
19 0-20 14.90 84.00 0.00 6.00 S 072 726 121
20-50 11.20 94.00 0.00 6.00 S
50-90 8.20 94.00 0.00 8.00 S
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Table 5. Continued

prof. Depth  CaCOg Texture Textural O.M. |

No. cm % Sand Silt Clay Class % 100K ton/

% % % acre

20 0-25 9.80 81.00 10.00 9.00 S.L 0.58 19.28 65
25-50 13.70 73.00 13.00 14.00 8.L

21 0-30 9.20 81.00 10.00 800 LS 047 1222 45
30-65 12.10 70.00 16.00 14.00 S.L
65-110 20.70 83.00 8.00 9.00 LS

22 0-20 21.90 60.00 21.00 19.00 S.L 090 12.46 21
20-60 15.60 49.00 21.00 30,00 S.CL
60-90 29.80 44.00 24.00 3200 C.L
90-110 28.30 54.00 16.00 30.00 S.CL

23 0-25 9.80 81.00 8.00 11.00 L.S 0,57 10.11 7"
25-60 16.50 60.00 13.00 27.00 ScCL
60-85 18.10 57.00 13.00 3006 S.C.L

24 0-15 11.90 83.00 8.00 8.00 LS 078 947 50
15-35 13.80 70.00 10.00 20.060 S.CL
35-55 15.80 65.00 10.00 2500 SCL

25 0-25 5.10 78.00 8.00 1400 S.L 059 1222 48
25-60 7.20 70.00 16.00 14.00 S.L
60-90 11.30 58.00 15.00 27.00 SC.L

26 0-15 13.40 76.00 10.00 1400 S.L 0.55 11.37 45
15-60 20.90 60.00 16.00 2400 S.C.L
60-100 19.40 59.60 13.00 28.00 S8.CL

27 0-15 18.80 88.00 5.00 7.00 S 0.45 11.36 88
15-65 21.30 78.00 13.00 9.00 L.S
65-115 21.60 86.00 3.00 11.00 LS

28 0-15 10.30 91.00 3.00 6.00 S 0.41 7.91 65
15-40 13.80 86.00 5.00 9.00 L.S
40-70 19.40 91.00 3.00 6.00 S
- 70-110 17.10 84.00 5.00 11.00 LS

29 0-15 15.60 74.00 11.00 15.00 LS 1.22 1233 7
15-60 17.90 44.00 22.00 3400 LC
60-85 12.20 64.00 20.00 16.00 L.S
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Table 5. Continued

prof.  Depth  CaCOg Texture Textural O.M.
No. cm % Sand Silt Clay Class %
% % %
Al 0-20 8.70 11.00 13.00 76.00 S.L 0.63
A2 0-20 19.70 14.00 15.00 71.00 SL 0.63
A3 0-20 8.90 11.00 8.00 81.00 L.S 0.50
A4 0-20 22,40 8.00 8.00 84.00 L.S 0.94
Ab 0-20 21.10 6.00 0.00 94.00 S 0.57
AG 0-20 18.60 14.00 15.00 71.00 SL 0.65
A7 0-20 11.60 6.00 0.00 94.00 S 0.36
A8 0-20 11.20 12.00 10.00 78.00 St 0.66
A9 0-20 22440 11.00 8.00 81.00 LS 0.77
A1Q 0-20 21.60 19.00 15.00 66.00 S.L 0.78
20-40 20.70 14.00 16.00 70.00 S.L
40-60 18.40 14.00 16.00 70.00 S.L
60-80 17.30 14.00 13.00 73.00 S.L
80-90 22,60 14.00 13.00 73.00 S.L
At 0-20 21.70 22.00 18.00 60.00 S.CL 0.75
20-40 23.60 24.00 13.00 63.00 S.CL
40-60 19.50 29.00 13.00 658.00 S.CL
60-80 18.60 32.00 13.00 55.00 S.CL
80-100 21.60 32.00 10.00 58.00 S.CL
100-120 22.40 30.00 10.00 60.00 S.CL
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Table 6 . pH and soluble salts of saturated extracts of Qassaba

soil samples.
Prof.  Depth pH EC Cations , meg/! Anions , meg/i
No. cm dS/m Na K Ca Mg COaq  HCOgq Ci S04

1 0-20 7.70 0.75 2.60 0.60 4.20 2.20 0.00 5,00 12.50 0.00
20-50 8.00 0.34 2.10 0.40 5.00 4.00 0.00 2.50 5.00 0.00

50-70 8.30 0.54 4.80 0.20 6.00 4.20 0.00 5.00 4.00 0.00
70-100 7.80 0.61 5.70 0.30 9.00 4.00 0.00 5.00 8.50 0.00

2 0-30 7.60 0.45 1.70 0.30 230 10.40 0.00 2.50 3.50 0.00
30-60 7.80 0.36 1.80 0.20 7.20 5.80 0.00 5.00 1.50 0.00
60-110 7.60 0.36 2.10 0.20 540 11.60 0.60 7.50 3.00 0.00

3 0-20 7.60 (.68 1.80 0.40 8.00 2.00 0.00 10,00 7.00 0.00
20-60 7.70 0.32 1.60 0.50 13.20 4.60 0.00 1250 1.560 0.00
60-100 7.70 0.29 1.20 0.30 7.00 5.00 0.00 5.00 2.50 0.00

4 0-30 7.80 0.82 2.60 0.50 10.00 7.80 0.00 7.50 7.50 0.00
30-65 7.80 0.82 8.30 0.30 9.00 5.00 0.00 5.00 8.50 0.00

5 0-15 7.70 0.42 2.10 0.40 7.00 7.00 0.00 5.00 2.00 4.00
16-36 7.70 0.36 1.60 0.40 5.00 1.00 0.00 2.50 5.00 0.00

3565 7.80 0.36 2.20 0.40 5.40 4.60 0.00 5.00 4.50 0.00

6 0-30 7.90 0.39 3.50 0.40 7.80 8.20 0.00 5.00 4.50 0.00
30-70 7.70 312 6.10 1.50 5,00 9.00 0.00 1250 57.56 0.00

7 0-20 7.70 0.59 3.70 0.80 11.00 7.00 0.00 7.50 1250 0.00
20-56 7.80 0.8 10.00 0.40 8.00 10.40 0.00 7.50 11.50 0.00
55-100 7.50 0.82 3.90 0.50 6.00 7.00 0.00 500 11.50 0.00

8 0-25 7.40 463 84.30 210 18.00 13.00 0.00 7.50 88.50 0.00
25-60 7.20 12.08 182.60 1.80 41.00 29.00 0.00 7.50 285.00 0.00

60-90 7.70 146 15.70 0.60 8.00 12,00 0.00 1000 2350 0.00

9 0-15 7.60 64.00 1.70 0.50 13.20 25.80 0.00 10.00 0.00 0.00
15-55  7.40 1.48 3.30 060 19.00 11.00 0.00 12.50 9.00 0.00
55-100 7.70 49.00 4.50 0.20 6.00 9.00 0.00 7.50 6.00 0.00

10 0-20 7.70 0.82 4.30 0.50 5.00 11.00 0.00 10.00 15,00 0.00
20-45 7.60 1.38 16.10 0.60 11.00 4,40 0.00 7.50 20,50 0.00

11 0-15 7.70 0.47 2.60 0.30 6.00 500 0.00 7.80 10.50 0.00
15-50 7.70 0.28 1.60 0.30 7.00 2.00 0.00 1250 11.00 0.00

50-80 7.70 0.32 1.20 0.20 6.00 6.00 0.00 1250 2.00 0.00

12 0-30 730 4100 63910 1920 18.00 4,00 0.00 7.50 370.00 32.50
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Table 6. Continued.

Prof. Depth pH. EC Cations , meq/| Anions , meg/l
No, cm dS/m Na K Ca Mg CO, HCOq Cl S04
13 0-30 7.90 077 260 030 600 600 000 1000 33.50 0.00
30-60 7.90 0.35 160 040 700 720 0.00 7.50 15.00 0.00
60-100 7.50 0.88 150 050 500 600 000 500 7.00 0.00
14 0-30 7.90 045 260 030 820 6.90 0.00 7.50 550 0.00
15 0-10 770 0B84 260 040 800 1000 000 500 8.0 0.00
1040 7.90 153 18.00 050 5.00 7.00 0.00 1250 30.50 0.00
40-656 7.60 7.0¢ 1650 260 0.00 6.00 0.00 5.00 70.00 0.00
16 0-30 7.70 0.74 350 040 6.00 6.00 0.00 1000 1250 0.00
30-65 8.00 063 240 010 1200 620 000 1250 450 0.00
65-95 7.90 0.42 28.00 010 4.00 5.20 0.00 10.00 8.50 0.00
17 0-18 7.90 173  23.90 0.60 8.00 4.10 0.00 5.00 19.50 0.00
15-65 7.90 9.14 168.70 150 2100 2500 0.00 7.50 155.00 0.00
55-100 7.20 48.00 639.10 .60 76.00 119.00 0.00 7.50 6§25.00 0.00
18 0-30 7.80 0.58 240 030 520 280 0.00 7.50 25.00 0.00
30-70 7.30 1260 1.80 1.30 6.00 4.00 0.00 5.00 230.00 0.00
70-100 7.50 11.40 65.20 1.30 4.00 8.00 0.00 5.00 212.50 0.00
19 0-20 7.70 059 300 050 600 3.00 0.00 10.60 2500 0.00
20-50 7.60 048 260 040 820 5.80 0.00 7.50 22.50 0.00
50-80 7.60 027 260 010 600 980 000 500 1250 0.00
20 0-25 7.70 0.47 3.70 040 900 670 0.00 7.50 17.50 0.00
25-50 7.60 458 5000 060 7.00 7.00 0.00 7.50 125.00 0.00
21 0-30 7.90 0.65 7.00 030 0.00 0.60  0.00 7.50 2250 0.00
30-65 7.50 16.35 163.00 1.00 18.00 38.50 0.00 5.00 350.00 0.00
65-110 7.30 19.50 185.80 1.00 25.00 4170 0.00 10.00 650.00 0.00
22 0-20 7.90 0.8 1000 03¢ M1M.00 200 0.00 10.00 17.50 0.00
20-60 7.90 0.44 280 030 4.00 1.00 0.00 7.50 10.00 0.00
60-90 8.00 0.63 570 010 900 3.00 0.00 7500 2600 0.00
90-110  8.30 0.60 6,10 030 200 0.80 0.00 10.00 35.00 0.00
23 0-26 7.80 0.56 0.60 0.40  4.00 020 000 10.00 25.00 0.00
25-60 7.80 0.37 200 030 1.00 1.80  0.00 500 15.00 0.00
60-85 7.70 0.39 2.00 010 3.00 1.00  0.00 7.50 33.00 0.00
24 0-15 7.80 0.49 350 030 250 1.00 0.00 7.50 25.00 0.00
16-36  7.50 524 34.80 1.30 1200 11.00 0.00 5.00 200.00 0.00
35-65 7.30 3.41  12.20 0.80 9.00  13.00 0.00 5.00 350.00 0.00
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Table 6. Continued.

Prof. Depth pH EC Cations , meqg/l Anions , meg/|
Ne. cm dS/m Na K Ca Mg CO4 HCOq Cl SOy
25 0-25 7.70 0.51 1.50 060 2.50 0.50 0.00 5.00 24.00 0.00
25-60 7.70 0.35 5.00 0.10 2.20 0.30 0.00 7.60 20.00 0.00
60-90 7.80 028 8.30 0.10 1.00 200 0.00 5.00 25.00 0.00
26 0-15 7.60 0.40 6.10 0.30 2.80 1.20 0.00 500 23.00 0.00
1560 7.70 0.38  5.00 0.30 2.40 1.60  0.00 7.60 31.00 0.00
60-100 7.80 041 3.70 0.80  2.00 2.00 0.00 10.00 1500 0.00
27 0-15 7.60 061 3.50 0.50 2.00 1.00 0.00 10.00 21.00 0.00
16-65 7.70 0,59 3.00 0.30 200 200 Q.00 500 18.00 0.00
65-116 7.80 040 200 0.30 4.00 8.00 0.00 10.00 23.00 0.00
28 0-16 7580 203 430 0.50 4.00 1200 0.00 10.00 8.10 2.20
1540 8.00 1.03 1.80 03¢ 2.00 2.00 0.00 15.00 6.50 0.00
40-70 760 223 410 1.00 4.00 4.00 0.00 2000 17.50 0.00
70-110  7.50 588 13.00 1.00 3.00 1240 0.00 15.00 5500 0.00
29 0-15 7.20 120.00 195.70 19.20 B.40 444.00 0.00 20.00 950.00 230.00
15-60 7.30 40.00 5540 580 36.00 88.00 0.00 15.00 500.00 0.00
60-85 7.10 38.00 4570 580 32.00 120.00 0.00 15.00 500.00 0.00
Al 0-20 7.10 66.00 141.30 9.60 92.00 128.00 0.00 15.00 550.00 95.00
A2 020 7.90 3.07 5.20 1.00 8.00 200 0.00 20.00 125.00 0.00
A3 020 7.80 1.99 3.90 1.00 6.00 4.00 0.00 20.00 80.00 0.00
A4 0-20 7.70 1.60 7.00 1.30 400 2400 0.00 1000 7000 0.00
A5 020 7.30 0.53 490 030 2.00 0.80 000 500 17.00 0.00
AB 0-20 7.60 8.82 212.00 2.60 2.00 8.00 0.00 5.00 160.00 0.00
A7 0-20 7.60 0.60 3.90 040 080 240 000 1000 11.00 0.00
A8 0-20 770 5.84 106.00 1.60 4.00 28.00 0.00 10.00 103.00 0.00
A9 0-20 740 3.40 7230 130 2.00 0.80 0.00 10.00 66.00 0.00
A10 0-20 7.20 1400 4240 0.40 36.00 22.00 0.00 5.00 500.00 0.00
2040 7.00 30.00 529.80 8.00 48.00 68.00 0.00 1.00 750.00 0.00
40-60 7.10 43.00 61860 11.50 86.00 64.00 0.00 5.00 500.00 0.00
60-80 7.10 30.00 52990 12.80 52.00 62.00 0.00 5.00 500.00 0.00
80-90 7.30 16.86 317.90 71.20 4.00 6.00 0.00 10.00 500.00 0.00
Al1 0-20 7.90 063 1520 2.20 3.60 0.40 0.00 5.00 2.00 0.00
20-40 7.90 0.49 9.30 3.50 1.20 4.80 0.00 5.00 7.00 0.00
40-60 7.80 0.54 1240 3.30 1.20 4.40 0.00 500 10.00 0.00
60-80 7.90 0.54 14.50 220 1.20 2.80 0.00 5.00 13.00 0.00
8-100 7.80 0.45 13.70 1.80 1.60 0.20 0.00 5.00 5.00 0.00
100-120  8.00 0.53 12.60 1.50 1.40 2.80 0.00 5.00 8.00 0.00
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4.2.1.2. Aridisols :
Four great groups were identified :

4.2.1.2.a. Aquisalids:

Aquisalids dominated in the coastal lagoon. The soils
represented by profile 29 have an ochric epipedon and a loamy sand
or clay loam texture. The pH varied from 7.1 to 7.3. The electrical
conductivity ranged between 38 and 120 ds/m. The total CaCOg3
varied from 12.2 to 17.9%. The sand varied from 44% {¢ 74% and
the clay content ranged from 15% to 34% (Tables 4, 5 and 6).

4.2.1.2.b. Haplosalids :

Haplosalids were present in the Dissected plateau. The soils
represented by profile 17 have an ochric epipedon, loamy sand or
sandy loam texture. The pH varied from 7.2 to 7.9. The electrical
conductivity ranged between 1.73 to 64 dS/m. The iotal CaCO3
varied from 8.2 to 23.1%. The sand content varied from 71% to 87%
and the clay content ranged from 8% to 17% (Tables 4, 5 and 6).

4.2.1.2.c. Petrocalcids :

Petrocalcids dominated in the plateau and were present in the
inter ridges and the southern plateau, The soils represented by
profiles (4, 6, 10, 12, 14, 20 and 24) were classified as Petrocalcids.
They have petrocalcic horizon that has its upper boundary within 100
cm of the soil surface. They are characterized by pH values ranging
from 7.3 10 7.9 and electrical conductivity from 0.39 to 41 ds/m. The
total calcium carbonate content ranged from 9.1% to 28%. The sand
and clay content varied from 63% to 83% and from 9% to 25%
respectively (Table 4, 5 and 6).

4.2.1.2.d. Haplocalcids :

Haplocalcids were present in the inter ridges, dissected
plateau and wadi system. The Soils represented by profiles (21, 23
and 26) were classified into Haplocalcids. They have a calcic
horizon that has its upper boundary within 100 cm of the soil surface.
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They are characterized by pH values ranging from 7.3 to 7.9 and
electrical conductivity from 0.37 to 19.5 ds/m. The total calcium
carbonate ranged from 9.2% to 20.9%. The sand and clay content
varied from 57% to 83% and from 9% to 30% respectively (Tables 4,
5 and 6).

4.2.2. The soil units of Fuka pilot area :

Soils of Fuka sample area were classified into Entisols and
Aridisols orders. The Aridisols order is defined on the basis of the
soils having an aridic moisture regime. Within the Aridisols, great
groups are recognized based on the presence of gypsic and/or
calcic horizon. The Entisols include the soils where horizon
differentiation is limited only to that of an ochric epipedon, (Soil
Survey staff 1972).

4.2.2.1. Entisols :

Entisols include soiis of slight or recent development, that
have an ochric and/or anthropic diagnostic horizon. They are
represented by profiles (1, 2, 3, 4, 10, 14, 15, 16, 17, 18 and 21).
Two great group and three subgroup were identified:

4.2.2 1.a. Xeropsamments :

Xeropsamments dominated in the wadi system and were
present in the following geomorphological units : inter ridges and low
dissected plateau (Table 7). The soils have A/C profile (profiles 3,
10, 14, 15,16 and 17). They are characterized by sandy texture to a
depth of 1m., the absence of the diagnostic horizons and are not
saturated with water. Main chemical and physical properties were
reported Table (1). The pH. value ranged from7.2t0 7.7 and EC
ranged from 0.32 to 0.93 ds/m. The Total CaCQg varied from 12 to
29.8 %. The sand ranged between 67% and 97% (Tables 8, 9 and
10).
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Table 7. Fuka land units and soil units.

Geomorph. Land Soil Profile
unit Units Units No.
Dunes and 1. Coastal dunes - -
ridges 2 . Ridges - -
3. Low, smooth ridges Lithic Haplocalcids 13
Depression 4 . Intra-ridge Depressions Xeric Haplocalcids 56
5. Coastward depressions Xeric Haplocalcids 12,22
6 . Hummocky land Typic Xeropsamments 10
Plain 7 . Alluvial Plain Xeric Haplocalcids 9
Typic Xeropsamments 14
8 . Harvested sand plain Xeric Haplocalcids 20
9 . Fine-textured alluvial plain | Typic Xerorthents 21
Dissected 10 . Low dissected plateau Typic Xeropsamments 17
plateau 11. . High dissected plateau Xeric Haplocalcids 7
Calcic Petrocalcids 8
12 . Escarpment Lithic Haplocalcids 19
Plateau 13 . Stony plateau Lithic Xerorthents 1,18
14 . Depressio;'ls in plateau Lithic Xerorthents 2
Wadi system }[15. Wadi course Typic Xeropsamments | 3,15,16
16 . Alluvial fans Typic Xerorthents 4
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4.2.2.1.b. Xerorthents :

Xerothents dominated in the thouthern plateau and were also
present in inter ridges and wadi system. The soils represented by
profiles 1, 2, 4, 18 and 21 have an ochric epipedon, sandy , loamy
sandy , sandy loam or sandy clay loam texture and were not
permanently saturated with water. The pH value range from 7.3 to
7.8, the electrical conductivity ranged between 0.39 and 3.48 ds/m.
The total CaCOg3 ranged from 13.7 to 37.8%. The sand content
ranged between 47% to 92%, clay content varied between 5 and
33% (Tables 8, 9 and 10).

4.2.2.2. Aridisols :

The Aridisols have an ochric and one or more of the following
subsurface horizons; salic, argillic, cambic, natric, gypsic, caicic,
petrocalcic or duripans. The Aridisols of Fuka area are represented
by profiles (5, 6,7, 8,9, 12, 13, 19, 20 and 22).

4.2.2.2.a. Haplocalcids :

Haplocalcids dominated in the infer ridges and in the
escarpment and were also present in high dissected plateau. The
soils represented by profile (5,6, 7, 9, 12, 13, 19, 20 and 22) which
have a calcic horizon that has its upper houndary within 100 cm of
the soil surface without any indurated layers. They are charcterized
by pH varied from 7.0 to 7.8, and electrical conductivity from 0.36 to
17.4 ds/m. The total CaCOs3 varied from 15.9 to 43.2 %. The sand
and clay content varied from 46% to 95% and from 5% to 36%,
respectively (Tables 8, 9 and 10).

4.2.2.2.b. Petrocalcids ;

The Petrocalcids were found, in the high dissected plateau
(profile 8). The soil has a calcic horizon at 45 cm. depth averlying a
deeper petrocalcic horizon. It has a sandy loam to sandy clay loam
texture, neutral pH and low total soluble salts (Tables 8, 9 and 10).
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Table 8. Gain size analysis of Fuka soil samples (Dry sieving).

>s2mm <2mm 2-1 1-0.5 05- 025- 0.125- <0.063 >1
Prof. Depth 0.25 0.125 0.083 mm mm
No. cm mm mm mm mm mm
% % % % % % % % %

1 0-15 397 603 47 195 233 327 165 3.3 51.7
15-40 427 573 188 342 199 133 112 31

2 0-15 284 716 57 200 211 342 176 1.4 39.5
20-50 500 500 114 297 229 295 5.1 1.4

3 0-30 8.8 91.2 1.0 9.2 296 446 138 1.8 3.3
306-70 50 950 0.5 46 237 62.8 74 10
70-110 2.3 97.7 0.4 9.0 45.7 44.6 37 06

4 0-30 19.0 81.0 26 143 258 472 g8 1.2 17.6
30-60 510 490 158 385 250 164 37 06
60-100 41.5 585 124 301 219 197 1356 24

5 0-20 338 662 107 246 218 264 146 1.9 45.6
20-50 546 454 163 309 202 189 142 15
50-90 80,7 383 145 3014 208 194 137 1.7

5] 0-25 471 529 97 274 218 333 83 1.5 64.2
25-55 60.8 392 142 312 198 183 148 1.7
£5-90 71.0 29.0 167 307 196 14.1 165 2.4

7 0-10 196 804 26 105 265 357 219 28 16.4
10-60 47.3 527 131 352 264 220 28 05
60-100 416 584 88 241 278 295 78 20

8 0-15 33.9 686.1 6.1 188 235 386 102 1.8 40,1
15-45 553 447 122 31.7 247 184 108 22
45.70 576 424 146 306 222 180 125 21

9 0-15 52.3 47.7 94 237 216 236 188 29 63.0
15-55 514 486 277 559 134 1.8 08 04
55-100 494 506 18.8 492 241 56 1.7 0.6

* Untreated soil samples.
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Table 8. Continued

>2mm <2mm 2-1 1-0.5 0.5- 025- 0.125- <0.063 >1
Prof. Depth 0.25 0125 0.063 mm mm
No., cm mm mm mm mm mm
% % % % % % % % %
10 0-25 1.7 98.3 09 132 316 356 16.1 2.6 1.2
2560 1.4 986 0.2 6.7 254 358 27.7 4.2
60-110 576 424 110 241 16.0 426 5.3 1.0
12 0-30 268 70.2 47 124 184 51.7 1141 1.7 33.2
30-60 436 564 114 256 19.2 18.0 233 2.5
60-100 44,7 553 63 162 143 417 17.9 3.6
13 0-15 303 697 7.3 17.9 15.4 4438 11.4 3.2 38.8
15-50 38.¢ 61.1 59 16.0 226 27.2 25.5 2.8
14 0-30 26.4 73.6 5.6 14.9 18.3 44.0 15.0 2.2 29.0
36-80 21.1 78.9 56 87 280 4786 9.1 1.0
80-110 38.9 61.1 84 189 377 266 7.1 1.3
15 610 9.1 909 1.2 2.3 23 120 724 9.8 1.6
10-40 9.9 9041 0.3 1.6 49 243 619 7.0
40-70 25.3 74.7 50 103 11.3 48.4 20.7 4.3
70-110 266 73.4 3.4 98 114 262 392 100
16 0-30 76 924 0.4 45 244 553 138 1.6 1.3
30-70 16.7 83.3 1.3 32 128 436 359 3.2
70-110 1.2 88.8 0.6 33 218 591 13.0 2.2
17 0-20 21.4 78.6 3.2 9.4 15.0 34.3 32.7 54 13.0
20-60 28.1 71.6 4,2 13.6 229 302 244 4.4
60-100 37.5 62,5 59 154 179 363 19.8 4.7
18 0-t5 30.7 69.3 48 168 230 39.2 136 24 421
15-35 586 434 120 260 201 333 7.8 0.8
19 0-15 450 55.0 7.8 178 237 391 103 1.3 53.2
15-30 71.3 287 100 222 320 325 2.5 0.8
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Table 8. Continued

>2mm<2mm 2-1 1-05 05- 025- 0.125- <0.063 >1
Prof. Depth 0.25 0.125 0.083 mm mm
No. cm mm mm mm mm mm
% % % % % % % % %
20 0-20 126 874 1.0 58 171 538 194 29 9.5
20-55 422 57.8 10.9 26.7 221 27.9 9.7 27
55-100 66.0 34.0 225 37.2 19.0 10.8 9.3 1.2
21 0-15 386 614 131 304 226 206 122 1.1 64.7
15-60 50.9 48.1 177 3156 169 141 1586 4.2
60-100 555 445 16,0 200 202 19.2 130 26
22 0-15 39.7 60.3 8.2 18.1 15.0 422 132 3.3 48.0
15-45 706 294 160 255 1566 292 118 1.9
45-80 67.7 323 173 275 179 213 139 21
Al 0-25 468 532 133 276 202 21.3 155 21 54.5
A2 0-20 16.1 839 2.8 93 156 545 159 1.9 25.2
20-40 195 805 3.0 12.1 266 52.4 54 0.5
40-60 233 767 42 109 179 576 82 1.2
A3 0-20 39.3 60.7 7.5 15.5 144 57.8 44 04 50.6
20-40 379 621 109 383 378 10.1 22 07
40-60 485 515 11.0 218 432 225 1.0 0.5
Ad 0-20 316 684 69 194 171 419 131 1.6 49.1
20-40 322 67.8 g5 256 234 334 71 1.0
40-60 301 689 97 265 230 348 52 08
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Table 9. Soil texture, total carbonate, organic matter, K-water erodability
soil factor and -wind erodability soil factor of Fuka soil samples.

Prof. Depth CaCOaz O.M. Texture Textura I
i

No. cm % % Sand Silt Clay class 100K tone/

% % % acre

1 0-15 1740 032 7200 1300 1500 SL 17.21 36
15-40 16.50 59.00 18.00 23.00 S.L

2 0-20 19.60 0.21 87.00 5.00 800 LS 15.45 58
20-60 18.50 59.00 23.00 18.00 S.L

3 0-30 26.80 0,18 97.00 0.00 3.00 S 12.05 220
30-70 28.60 97.00 0.00 3.00 S
70-110  23.90 96.00 1.00 3.00 S

4 0-30 13.70  0.21 92.00 3.00 5.00 S 11.00 109
30-60 20.10 5400 20.00 26.00 S.C.L
60-100 18.20 47.00 20.00 33.00 S.C.L

5 0-20 1880 0145 87.00 5.00 800 LS 14.20 48
20-50 32.30 64.00 18.00 18.00 S.L
50-90 36.10 57.00 1500 28.00 S.C.L

6 0-25 16.20 025 77.00 13.00 10,00 SL 13.80 17
25-55 25.30 56.00 18.00 26.00 S.C.L
55-90 34.10 53.00 18.00 29.00 SC.L

7 0-10 19.80 0.18  92.00 3.00 5.00 S 16.86 113
10-60 20.10 7200 13.00 1500 S.L
60-100 16.30 7400 13.00 13.00 sS.L

8 0-15 17.00 0.04 78.00 10.00 12.00 S.L 14.11 56
15-45 25.30 50.00 2300 27.00 S.C.L
45-70 37.20 63.00 13.00 24.00 S.C.L

9 0-15 15.90 0.01 57,00 21.00 2200 SC.L 2014 18
15-55 23.20 65.00 15.00 20.00 S.L
55-100 23.90 60.00 21.00 19.00 SL

10 025 14.80 0.18 96.00 0.00 4.00 S 13.02 310
25-60 18.50 96.00 0.00 4.00 S
60-110 21.50 70.00 13.00 17.00 S.lL

12 0-30 2120 040 86.00 5.00 9.00 LS 12.46 69
30-60 30.80 60.00 18.00 2200 SC.L
60-100 19.19 83.00 8.00 9.00 LS

13  0-15 2870 075 80.00 10.00 10.00 S.L 14.29 60
15-50 38.80 64.00 18.00 1800 SL
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Table 9. Continued

Prof. Depith CaCOjz O.M. Texture Textura i
{
No. cm % % Sand Siit Clay class 100K ton/
% % % acre

14 0-30 13.30 041  87.00 5.00 8.00 L.S 14.18 76
30-80 12.40 87.00 5.00 8.00 LS
80-110 12.00 77.00 10.00 13.00 SL

16 0-10 1210 0.80 95.00 2.00 3.00 S 37.96 310
10-40 14.30 92.00 3.00 5.00 S
40-70 14.80 85.00 5,00 1000 LS
70-110 1580 85.00 500 1000 LS

16 0-30 2080 0.06 95.00 2.00 3.00 S 13.04 310
30-70 17.10 95.00 0.00 500 8
70-110  17.30 95.00 0.00 500 S

17 020 15,70 055  90.00 2.00 800 S 2029 125
20-60 18.50 87.00 3.00 1000 LS
60-100  13.20 80.00 7.00 13.00 SL

18 0-15 18.00 0.24  82.00 8.00 10.00 LS 14.76 52
15-35 35.50 67.00 1500 18.00 S.L

19 0-15 19.80 0.76 87.00 5.00 800 LS 8.51 31
15-50 32.80 77.00 7.00 16.00 S.L

20 0-20 1730 042  85.00 0.00 5.00 S 14.23 140
20-55 2040 7200 1000 1800 S.L
55-100  25.30 46.00 18.00 36.00 S.C

21 015 1740 045 47.00 23.00 30.00 S.CL. 16.58 17
15-60 28.70 5400 2400 22.00 S.C.L
60-100  37.80 47.00 2300 30.00 S.C.L.

2 015 3230 045 73.00 10.00 17.00 S.C. 1442 43
15-45 27.20 65.00 8.00 27.00 S.CL.
45-80 43.20 5200 13.00 3500 SL.

Al 0-25 20,70 002 81.00 700 1200 S.L.

A2  0-20 16.60 024 78.00 10.00 12,00 S.L
20-40 18.10 83.00 500 1200 LS
40-60 16.20 81.00 500 1400 S.L

A3 0-20 3340 059 76.00 1200 1200 SL
20-40 38.90 63.00 16.00 21.00 S.CL.
40-60 41.10 63.00 16.00 21.00 S.CL.

A4 0-20 1540 052 7500 10.00 1500 S.L.
20-40 18.50 57.00 16.00 2700 SC.L.
40-60 28.90 5500 16.00 29.00 S.C.L.
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Table 10. pH and solubie salts of saturated extracts of Fuka soil

samples.
Cations , meqg/L Anions , meg/L
Prof. Depth pH EC
No, cm dS/m Ca Mg Na K COq HCOq Cl S04
1 015 7650 263 090 310 243 038 _ 500 13.0 830
15-40 750 348 340 560 704 077 _ 5.00  20.0
2 0-20 7.50 0.69 2.80 4,40 3.0 0.19 _ 5.00 3.0 0.11
20-60 770 1.38 1.80 3.80 14.8 0.38 _ 6.00 5.0
3 0-30 7.40 0.44 6.20 0.80 2.6 026 _ 5.00 3.0 0.01
30-70 7.60 0.32 220 §.20 2.5 077 _ 5.00 2.0
70-110 7.60 0.65 0.80 3.00 4.9 0.06 _ 5.00 2.0
4 0-30 7.30 0.57 4.00 3.40 22 0619 _ 5.00 1.0 0.1
30-60 7.70 0.39 3.00 5.60 4.9 013 _ 5.00 1.0
60-100 7.50 0.64 3.00 3.00 7.2 018 _ 5.00 4.0
5 020 7.40 055 220 3.30 25 019 _ 5.00 3.0 0.08
20-50 720 1.88 7.00 420 21.3 051 _ 250 17.0
50-90 7.40 147 500 100 157 013 _ 500 120
6 0-25 7.30 0.96 2.20 4.80 26.5 0.85 _ 5.00 3.0 0.01
25-55 7.00 2.31 7.20 9.20 19.1 0.38  _ 2.50 21.0
5§5-90 7.50 1.9 2.40 8.00 17.8 026 _ 5.00 20.0
7 0-10 7.40 045 3.00 5.20 2.0 0.77  _ 5.00 2.0
10-60 7.60 0.36 3.20 0.40 2.2 013 _ 5.00 3.0
60-100 7.20 0.65 3.20 4.40 57 013 _ 2.50 6.0
8 0-15 7.40 0.66 4.00 1.00 4.9 019 _ 5.00 4.0
15-45 7.40 1.38 2.40 3.40 20.0 0.38 _ 2.50 6.0 5.30
45-70 7.10 5.09 6.20 8.80 62.6 0.77  _ 2.50 40.0 8.40
9 0-15 7.50 0.67 2.20 7.80 4.8 026 _ 2.50 3.0 1.20
15-55 7.70 0.39 1.80 2.00 24 013 _ 5.00 3.0
55-100 760 0.36 1.80 3.20 3.3 013 _ 2.50 1.0 0.10
10 0-25 7.20 043 2.40 4.80 2.2 032 _ 2.50 2.0
25-50 7.30 0.39 3.80 2.60 2.6 0.38 _ 5.00 2.0
60-110 7.30 0.72 3.40 4.60 7.3 019 _ 5.00 50
12 0-30 T.Od 4.76 14.00 1580 43.5 3.08 _ 2.50 20.0 25.10
30-60 7.00 9.03 17.00 28.00 1913 192 _ 250 120.0
60-100 7.00 10.89 31.00 4320 2022 192 _ 2.50 150.0
13  0-15 7.40 0.95 3.00 2.40 10.4 115 2.50 4.0 3.00
15-50 7.70 0.48 3.20 2.80 3.9 0.38 5.00 1.0
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Table 10. Continued

Cations , meq/L

Anions , meg/L

Prof. Depth pH EC

No. cm dS/m Ca Mg Na K CQOq HCOq ClI S0y

14 0-30 7.40 0.70 5.20 3.60 3.5 038 _ 5.00 4.0
30-80 7.70 042 3.40 5.80 3.3 026 _ 5.00 1.0
80-110 7.70 036 3.20 2.60 3.5 0619 _ 5.00 3.0

15  0-10 7.30 0.93 5.20 4.20 3.7 064 _ 5.00 3.0 1.02
10-40 740 047 400 7.20 20 026 _ 7.50 2.0
40-70 7.30 062 600 500 25 032 _ 5.00 3.0
70-110 720 0.38 4.00 2.20 2.0 019  _ 2.60 3.0

16 0-30 740 033 300 240 1.7 031 _ 2.50 2.0
30-70 740 042 440 1.00 25 038 _ 5.00 3.0
70-110  7.30 0.34 3.00 3.40 1.5 026 _ 5.00 3.0

17 0-20 7.30 048 400 3.00 3.7 038 _ 5.00 3.0
20-60 7.50 039 3.80 2.20 3.7 019 _ 2.50 3.0
60-100 7.20 0.82 4.20 4.00 41 .45 _ 5.00 5.0

18 015 7.30 145 4.20 5.20 16.5 0.64 _ 5.00 9.0 0.50
16-35 7.50 0.87 4.20 2.20 104 0.19 _ 2.50 5.0 1.20

19  0-15 7.20 1350 31.00 2170 109.2 288 _ 2.50 108.0 24.50
15-50 7.10 1740 25.00 3680 177.7 1.2 _ 2.50 160.0 11.50

20 0-20 760 0.82 4.00 220 6.7 1.73  _ 7.50 5.0
20-55 7.80 052 2.80 0.20 54 019 _ 5.00 3.0
55-100 7.50 068 1.80  1.00 57 026 _ 5.00 2.0

21 0-15 7.40 079 3.00 1.80 46 038 _ 5.00 2.0 0.90
16-60 7.60 042 2.00 0.50 3.5 0.19 _ 5.00 3.0
60-100 7.80 0,52 3.20 0.60 4.9 018 _ 5.00 2.0

22 015 710 508 2400 14.00 45.7 192 _ 2.50 42.0 6.30
15-45 7.00 488 1560 12.00 58.7 128 _ 2.50 350 11.30
45-80 7.00 11.76 1700 1760 126.1 128 _ 2.50 80.0 25.10

Al 0-25 7.50 1.59 7.00 2.00 12.6 .38 . _ 5.00 11.0

A2  0-20 7.40 0.85 240 2.60 5.2 038  _ 5.00 5.0
20-40 7.40 089 2.80 3.00 7.8 0.38 _ 5.00 5.0
40-860 760 1.48 3.20 0.60 10.8 026 _ 2.50 7.0 5.00

A3  0-20 710 882 2180 186.20 65.2 192 _ 5.00 52.0 31.20
20-40 7.10 10.04 1280 1580 1087 192 _ 5.00 82.0 13.40
40-60 7.00 18.97 3200 3620 178.3 256 _ 250 1120 8520

A4 C-20 760 0.74 4.00 2.80 4.9 045 _ 5.00 5.0
20-40 760 Q.45 2.00 7.00 3.9 019 _ 5.00 4.0
40-580 7.40 075 4,20 6.00 4.4 0.19 5.00 5.0
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4.3. GIS spatial analysis :

Topographic feature contour was used to geneate Digital
Elevation Mode! (DEM) for Wadi El-Qassaba and Fuka areas. The
DEM was used to generate Slope and Aspect maps. The areas of
the geomorphological units were obtained after processing the
vector area theme of the geomorphology units. Cross table
operation was applied to the geomorphology map with DEM, Slope,
and Aspect maps to determine the topographic characteristics of
each mapping unit, (Tables 11 and 12). The geomorphology maps
were reclassified using the soil attribute of each mapping unit to get
the soil classification map. Based on the values of K and | water soil
erodability and wind soil erodability maps were generated (Appendix
4 and maps 2 to 13).

4.4. Climate data analysis :
4.4.1, Rainfall distribution :

All available climate data for Matrouh region was collected
and a summary of 30 year record is provided in Tables (13 and 14).
Table (15) and Fig.(1) give number and amount of rainy days of
different intensities for rain season of 1994/95.

4.4.2. Indivedual storms :

Table (16) shows the maximum 30 minutes rainfall intensity
130 of the 1994/1995 season. The lzg values ranged between 2.4-18
mm/h in November-February to 1.2-1.6 mm/h in March-May.

4.5. Soil Degredation :
4.5.1. Water erosion :
4.5.1.1. Rainfall erosivity factor "R" :

Table (16) and Figure (2) show the variability of rainfall
erosivity factor "R" throughout 1994/95 season. The values ranged
between 0.3 and 4.7. The annual rainfall erosivity factor "R"for
1994/1995 is 21.96.
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Table 11. Main topographic characteristics of Qassaba.

Area Elev. Slope Aspect
Geomorphological Range
Unit km2 | % m |range| % range %
Coastal Dunes = | 1.42 [ 264 | 1-1g | flat | 2108 jflat 4.91
1-2 |44.46|N, NE, Nw, | 37.00
3-4 |2026|E 1.90
5.8 |10.14|SE, S, SW | 54.16
9-17 | 4.08 |w 2.03
Coastal Lagoon | 3.40 | 6.39 | 1-15 | flat |82.18 jflat 2.27
1-2 |17.53|N, NE,NW [ 44.78
3-4 | 0.29 |E 12.86
SE, S, SW | 29.51
W 10.58
Ridges 512 | 3.99 | 5.37 | fat |23.12 |fiat 720
1-2 |75.05 N, NE, NW | 88.54
35 | 1.83 |E 4.23
SE, S, 8W | 2.99
W 2.04
Inter Ridges 10.74|20.20| ¢-57 | flat |32.59flat 4.63
1-2 |65.50|N, NE, NW | 79.66
34 | 1.75 |E 4.59
5.7 | 0.16 |SE, S, SW | 4.37
W 6.75
Diss. Plateau 8.78 | 16.50 | 41-120| flat | 9.59 fflat 262
1-2 |55.25IN, NE, NW | 66.00
3-4 |22.14|E 7.54
58 |11.38|SE, S, SW | 15.05
9-15 | 1.45 (W 8.79
16-25| 0.06
26-64| 0.13
Plateau 22.40|42.11|78-153] flat |52.09flat 5.46
1-2 |42.88|N, NE,NW | 77.04
3-4 | 265 E 3.73
5.8 | 1.60 |SE,S,SW | 5.54
9-15 | 0.72 |w 8.23
16-22| 0.06 | -
Wadi System 4.35 | 8.17 | 9-141 | flat |24.88 flat 9.77
1-2 |37.27 IN, NE,NW | 51.91
3-4 [12.83|E 8.18
5.8 [16.86|SE, S, SW | 16.64
9-15 | 9.44 (W 13.49
16-23| 0.98
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Table 12. Main topographic characteristics of Fuka Basin.

Geomorphological Area Elev Slope Aspect
Unit Range
km?2 % m |range| % range %
Dunes and 69.04 | 20.34 | 1-54 | flat | 48.98 flat 2.87
. 1-2 |42.56 |N, NE,NW | 53.78
Ridges 3.4 | 526 |E 9.68
5.8 | 2.50 |SE, S, SW | 26.77
9-15 | 0.54 |w 6.90
16-27 | 0.07
Depressions 12.29 | 362 | 12-53 | flat |70.96 flat 2.82
1-2 |27.99 [N, NE,NW | 57.90
3-4 | 0.82 |E 10.70
58 | 0.21|SE, S, SW | 20.28
9-14 | 0.02 lw 8.30
Plains 21.44 | 6.32 | 2061 | flat 178.29 flat 1.72
1-2 |21.43 (N, NE,NW | 50.83
34 | 022 |E 18.79
58 | 0.07 [SE, S, sW | 24.50
W 4.14
Diss. Plateau | 84.16 | 24.80 [ 24.121 | flat {30.42 flat 3.41
1-2 |56.97 [N, NE,NW | 52.73
3.4 | 863 |E 21.28
5.8 | 3.20 |SE, S, sW | 18.47
9-15 | 0.681 |w 4.11
16-29| 0.08
Plateau 145.58 | 42.89 | 60-145 | flat |60.08 fflat 2.02
1-2 |35.90 N, NE,NW | 59.05
3-4 | 237 |E 21.92
58 | 1.26 |SE, S, SW | 15.21
9-15 | 0.34 (W 1.80
16-25] 0.06
26-38| 0.01
Wadi System 688 | 203 | ag106 | fat |44.72 [flat 6.36
1-2 |38.42|N, NE, NW | 57.51
3-4 | 626 |E 15.75
5-8 | 6.49 SE, S, SW | 16.14
9-15 | 3.27 |w 4.24
18-25| 0.77
26-47| 0.08
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Table 13. Historic climate data for Matrouh (1921-1975).

P mm 129.6
0O 56.8
Cv 43.8
lav 68.9
([aV)re] 55.2
B(Gamma) 24.818
Y(Gamma) 5.221
Max. rain in one year 276.8
Min. rain in one year 36
Mean (P), Standard Deviation (O),

Coefficient of variance (Cv), interannual variability (lav),
and Relative Interannual variability (lav)pej

Table 14. Mean annual of rainy days for Matrouh, up to 1995.

Month P>0.1 P>1.0 P>5.0 P>10.0
mm mm mm mm
Jan. 8.5 5.3 1.7 1.0
Feb. 5.8 3.3 0.9 0.3
Mar, 5.1 2.6 0.6 0.2
Apr. 2.1 0.8 0.1 0.0
May 1.3 0.6 0.0 0.0
June 0.1 0.1 0.1 0.1
July 0.0 0.0 0.0 0.0
Aug. 0.1 0.1 0.0 0.0
Sep. 0.3 0.2 0.1 0.C
Oct. 3.5 1.8 0.7 0.5
Nov. 59 34 1.3 0.7
Dec. 7.5 5.0 1.9 0.8
Annual 40.2 23.2 7.4 3.6
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Table 15. Number and amount of rainy days of different intensities
for rain season 1994/95 Automated meteorological station,
East Matrouh.

Season 94/85  |Oct.94 Nov. Dec. Jan.85 Feb. Mar.  Apr. May Total
No. of rainy days 0.0 14,0 15.0 7.0 10.0 8.0 2.0 2.0 59.0
Monthly total, mm 0.0 83.0 35.6 3.0 26.3 6.4 2.1 3.0 | 158.5
No. of rainy days

0-1mm 00 40 7.0 6.0 50 7.0 1.0 10| 310
Amount of rain on
dayswith0-1mm { g0 290 1.4 2.0 0.8 1.6 05 05| 88
No. of rainy days

1-5mm 0.0 5.0 4.0 1.0 3.0 2.0 1.0 1.0 17.0
Amount of rain on
No. of rainy days

5-10 mm 00 20 3.0 00 10 00 08 00| 60
Amount of rain on
days with 5-10mm | ¢ 4 82  13.0 0.0 64 00 00 00| 278
No. of rainy days

> 10 mm 0.0 30 1.0 0.0 10 00 00 0.0| 50
Amount of rain on
days with > 10 mm 0.0 61.0 9.4 0.0 12.0 0.0 0.0 0.0 82.4
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Fig. 1. Total monthly rainfall, rain season 1994/95, Automated
Meteorological Station, Matrouh.
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Table 16. Rainfall erosivity indices, rain season 1994/1995,

Auto. station, Wadi Naghamish, East Matrouh

Total Rainfall
Rain Kinetic Kinetic Erosion erosivity
Intensity Energy Energy index factor "R"
Month lag mmMr Jm2Z2mm! Jm-2 Elgo 4 e
Jm“mmh! Storm Month

November

storm 1 8.0 18.00 23.93 430.77  4695.55 4,70

storm 2 1.4 2.80 14.84 41.55 730.42 0.73

storm 3 3.8 7.60 19,72 149.87  1682.57 1.8

storm 4 1.8 3.20 15.49 49.58 834.76 0.83

storm & 2.8 5.60 18.23 102.07 1460.84 1.46

storm & 2.2 4,40 17.05 75.01  1147.80 1.15

storm 8 1.2 2.40 14,09 33.81 626.07 0.63 11.48
December

storm 1 2.6 5.20 17.87 92,90 1356.49 1.36

storm 2 1.8 3.60 16.07 57.85 939.11 0.94

storm 3 7.2 14.40 22.84 328,92 3756.44 376 6.06
January

storm 1 1.6 3.20 15.49 49.58 834.76 0.83 0.38
February

strom 1 3.6 7.20 1945 140.08 1878.22 1.88

storm 2 1.0 2.00 13.20 26.39 521.73 0.52 3.23
March

storm 3 0.8 1.60 12.11 19.37 417.38 0.42 0.42
April

storm 1 08 1.80 12.68 22.83 469.56 0.47 0.47
May

strom 1 0.6 1.20 10.70 12.84 313.04 0.31 0.31
Total 21964.75 21.96
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Fig. 2. Rainfall erosion index "R" (j m~2.mm h-1), rain season
1994/95, Automated Meteorological Station,
Wadi Naghamish, East Matrouh.
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4.5.1.2. Water soil erodability factor "K" :

Tables (56 and 9) give the water soil erodability "K" values of
the surface horizons of the studied soil units. At Qassabathe K
values ranged from 7.25 to 34.8. At Fuka the K values ranged from
8.510 37.9.

4.5.1.3. Length and percent slope factor "LS" :

Tables (11 and 12) give the percentages of the slope classes.
The 1-2% slope class dominates the studied areas followed by the
3-4% slope class. The equivalent topographic factor "LS" for 150
feet slope length ranged from 0.15 to 0.44 and from 0.61t0 0.7,
respectively (Renard et al., 199 ).

4.5.2. Wind erosion :

4.5.2.1. Wind erosion forces :

The data of frequency of occurrence, directions by wind
speeds groups was obtained from Automated meteorological
station, Mersa Matrouh for year 1994/1995. The magnitudes of the
wind erosion forces are presented on Table (17) and illustrated in
Figure (3). The strong wind erosion forces occur during the spring
and summer months. The maximum ratio "R" of parallei tc
perpendicular wind erosion forces is presented in Table (17). The
smallest value of the "R" ratio was 1.17 for August. The greatest
value of ratio "R" occurred for January, where the wind erosion
forces parallel to the direction, were 2.17 times as great atthe
perpendicular wind erosion forces.

4.5.2.2. Wind erosivity "C" :

The wind erosivity values for rain season 1994/1995
presented in Table (18) and illustrated in Figure (4). The total value
of C was 331.51 for that year, that could be rated as "very high"
(FAQ, 1978). The maximum value of C was 63.67 (high} for July,
while the minimum value was 0.61 for January (none to slight).

4.5.2.3. Wind soil erodability "I" :

Tables (5 and 9) give the wind soil erodability factor (1) of the
surface horizons of the studied soil units. At Qassaba the | values
ranged from 7 to 134 ton/acre. At Fuka the 1 values ranged from 17
to 220 ton/acre.
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Table 17. Wind erosion forces for East Matrouh, 1995.

Monthly Parallel / perpendicular
Month magnitude wind erosion ratio
(R)
Jan. 1352.20 1.80
Feb. 0.00 0.00
Mar. 7357.90 1.30
Apr. 2177.55 1.40
May 8462.45 1.26
June 5722.40 1.17
July 3511.36 1.34
Aug. 2973.06 1.17
Sep. 6481.33 1.25
Oct. 3425.56 1.46
Nov. 0.00 0.00
Dec. 0.00 0.00

48



10000 1
9000 1
8000
7000 1
6000 -
50001
4000 4
3000
2000
10001

1

A A A
] i

0 +—=

1

Jan. Feb. Mar,

Apr.

¥

May June

July Aug. Sep. Oct. Nov, Dec

Fig. 3. Monthly magnitudes of wind erosion vector forces,
East Matrouh, 1995.
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Table 18. Wind erosivity, C for rain season, 1994/1995, Automated
station, Wadi Naghamish, East Matrouh.

Mean wind Total rain ETP ETP-P/ETP Monthly
Month velocity V, mm/month mm/month mm Wind

m\sec P Erosivity

"monthly" C
Nov., 1894 2.26 83.00 81.00 -0.02 -0.088
Dec. 3.10 35.60 65.10 0.45 4.185
Jan., 1995 2.00 3.00 62.00 0.95 2.360
Feb. 2.90 26.30 81.20 0.68 - 4.617
Mar. 3.50 6.40 108.50 0.94 12.507
Apr. 5.00 2.10 150.00 0.99 36.975
May 5.20 3.00 161.20 0.98 42.777
June 5.50 0.00 165.00 1.00 49.913
July 5.90 0.06 182.90 1.00 63.667
Aug. 5.70 0.00 176.70 1.00 55,558
Sep. 4.90 0.00 147.00 1.00 36.471
Oct. 4.30 0.00 133.30 1.00 23.852
Total 159.40 1513.20 9.96 332.79
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Appendix (1) : Qassaba

1.1. Main geomorphological units and {and units.

Fig.5.
Geomorphological Unit Coastal lagoon
Lant Unit ; Salt marsh
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Fig.6.
Geomeorphological Unit Inter ridges
Lant Unit : Depressions



Fig.7.
Geomorphological Unit Wadi Systems
Lant Unit X Wadi course and terraced



Fig.8.

Geomorphological Unit
Lant Unit
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Plateau
Stony plateau




1.2. Morphological description of representative soil profiles of

Wadi El-Qassaba

Profile number

Date of examination
Geomorphological unit
Land unit

Soit unit

Mapping unit

rock

Location

Elevation

Parent materiai
Land use
Vegetation cover
Salting/crusting

Horison

: Qassaba 11 (Fig.9)

: 15-6-1995.

- Wadi system.

: Wadi terraced.

: Typic Xerorthents.

: Deep, sandy ioam over sand over bed

and stone.

: At about 8.5km to the south of the km258

of Alex.-Matrouh desert road.

:+100 m. AS.L.

: Recent alluvial deposites
: Rainfed agriculture.

: Fruits tree (figs).

- Nil.

Description

0-15 (cm), brown (5YR 5/8) moist and yellow (10YR 7/6) dry, sandy
loam; moderately weak granular; slightly sticky, slightly

plasticity,

firm moist, friable, calcareous; smooth
boundary to.

156-50 (cm), fight brown (5 YR 6/6) moist and yellow (10 YR 8/6) dry;
sand; single grains; non sticky, non plasticity, friable
moist, soft dry; friahle; calcareous; smooth clear

boundary fo.

50-80 (cm), brown (5YR 5/8) moist and yellow (10 YR 7/6) dry;
sandy loam; moderately week granular; slightly sticky,
slightly plasticity, firm moist, friable, calcareous, few to
many medium white hard lime rock fragments.
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Profile number

Date of examination
Geomorphological unit
Land unit

Soil unit

Mapping unit

Location

Elevation

Parent material
Land use
Vegetation cover

Salting/crusting

Horizon

: Qassaba 21 (Fig.10)

1 16-6-1995.

. Dissected plateau.

. Interhill land.

. Xeric Haplcalcids.

. Deep, loamy sand over sandy loam.

: At about 6 km to the south of the km 259

of Alex.-Matrouh desert road.

:+36 m. A.S.L.

: Pleistocene marine deposit.

- Range land, olive trees.

: Fruits trees and cereals crops.
: Nil.

Description

0-30 (cm), brown (5 YR 5/6) moist and reddish yellow (7.5 YR 7/6)
dry, loamy sand, massive, slighly sticky, slightly plastic,

friable moist,

soft dry; friable; calcareous,; few fine

fibrous dead roots; smooth clear boundary to.

30-65 (cm), brown (5 YR 5/6) moist and yellow (10 YR 7/6) dry,
sandy loam; moderately weak granular; sticky, plastic,
firm moist, hard dry; compact, calcareous, many hard
line nodules; irrigular boundary to.

65-110 (cm) light yellowish brown (10 YR 6/5) dry; moderate, thick
platy; sticky, plastic, very hard dry; very compact; very
calcareous. many medium to coarse hard lime nodules.
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Profile number

Date of examination
Geomorphological unit
Land unit

Soil unit

Mapping unit

loam.

Location

Elevation

Parent material
Land use
Vegetation cover

Salting/Crusting

Horizon

- Qassabsa 4 (Fig.11)

: 13-6-1995.

: inter ridges.

: Hummocky deep land.
. Xeric Petrocalcids.

. Shallow, sandy loam over sandy clay

: At about 3.5 km to the south of the km258

of Alex. Matrouh desert road.

:+37 m. AS.L.

: Pleistocene marine deposit.
- Rainfed agriculture.

. Fruit trees (Figs).

- Nil.

Description

0-30 (cm), brown (5 YR 5/8) and riddish yellow (7.5 YR 6/8) dry;
sandy loam, blocky; slightly sticky, slightly plasticity,
firm moist, hard dry; compact; calcareous, few fine
fibrous fresh roots. smooth boundary to.

30-65 {cm), brown (5 YR 5/8) and yellowish yellow (10 YR 6/8) dry;

sandy clay

loam; moderately weak granulare; very

sticky, very plasticity, very firm moist, hard dry; very
compact; very calcareous, many rock fragments.

> 65 (cm), bedrock fragments.
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Profiie number

Date of examination
Geomorphological unit
Land unit

Soil unit

Mapping unit

Location

Elevation
Parent material
Land use

Vegetation cover

: Qassaba 25 (Fig.12)

: 17-6-1985,

. Inter ridges.

: Depressions.

: Typic Xerorthents.

: Deep, sandy loam over sandy clay loam.
: At about 2 km to the south of the km 259

of Alex.-Matrouh desert rbad.

c+31m. AS.L.
: Pleistocene marin deposit.
: Rainfed agriculture.

: Wheat, barley, figs, olives and

watermelon.
Salting/crusting : Crusting.
Horizon Description

0-25 (cm), light brown (10 YR 6/6) moist and reddish yellow (7.5 YR
6/6) dry; sandy loam; blocky; sticky plastic; firm moist,
hard dry; compact; slightly calcareous; few fine fibrous
fresh roots, smooth clear boundary to.

25-60 (cmj), the same as above horizon but, sandy clay loam, very
sticky, very plastic.

60-20 (cm), the same as above horizon but, very calcareous.
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Profile number

Date of examination
Geomorphological unit
Land unit

Sail unit

Mapping unit

Location

Elevation

Parent material
Land use
Vegetation cover

Salting/crusting

Horizon

. Qassaba 14 (Fig.13)

: 15-6-1995,

: Southern plateau.

: Hummocky shallow depression.
: Xeric Petrocalcids.

: Shallow,Sandy loam over bed rock and

stone.

- At about 14 km to the south of the km

258.5 of Alex.-Matrouh desert road.

s +141m. AS.L

: Pleistocene marine deposit.
: Range land.

: Herbaceous and short grass.
- Nill.

Description

0-30 (cm), brown (5 YR 5/6) moist and light yellowish brown (10 YR
6/5) dry; sandy loam; single grains slightly sticky,

slightly plasticity,

form moist, hard dry friable;

calcareous, many coarse rock fragments.

> 30 (cm), bedrock.

61



Profile number

Date of examination
Geomorphological unit
Land unit

Soil unit

Mapping unit

Location

Elevation

Parent material
Land use
Vegetation cover

Salting/crusting

Horizon

: Qassaba 15 (Fig.14)

: 15-6-95.

: Dissected plateau.

: Complex.

: Typic Xerorthents.

- Shallow, sand loam over sandy clay lcam.
: At 12 km to the south of the km 259 of

Alex.-Matrouh desert road.

(491 m. AS.L.

. Pleistocene marine deposit.
: Range land.

: Herbaceous and short grass.
¢ Nil,

Description

0-10 (cm), brown (5 YR 5/6) moist and very pale brown (10 YR 7/4)
dry; Loamy; massive; slightly sticky, slightly plasticity:;
friable, loose dry; friable; calcareous, few to common
fine fibrous dead root; many fine to medium white hard
lime rock fragments; irrigular clear boundary to.

10-40 (cm), brown (5 YR 5/6) moist and riddish yellow (75 YR 7/6)
dry; sandy loam; sticky, plastic; firm maoist, hard dry;
compact; vern calcareous; many medijum to coarse hard
lime nodules, irregular ciear boundary to.

40-65 (cm), bedrock.
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Profile number

Date of examination
Geomorphological unit
Land unit

Soil unit

Mapping unit

Location

Elevation

Parent material
Land use
Vegetation cover

Salting/crusting

Horizon

friable, moist hard,

15-55 (cm), such as above horizon but compact ; many medium to

: Qassaba 9 (Fig.15)

: 14-6-1995,

. Dissected plateau.

: Footslopes.

: Typic Xeropsamments.

: Deep, loamy sand.

. At about 6 km fo the south of km 257 of

Alex.-Matrouh desert road.

c+96 m. AS.L.

: Pleistocene marine deposit.

- Range land and cereal crops.
: Herbaceous and short grass.

. Crusting.

Description
0-15 (cm), light brown (10 YR 6/6) moist and pink (7.5 YR 7/4) dry;

loamy sand; massive; slightly sticky, slightly plasticity,
friable; very calcarous, few to
common medium to coarse white lime nodules, smooth
boundary to.

coarse hard lime nodules.

55-100 (cm), such as above horizon.
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Fig.o. Profile No.11
Geomorphological Unit
Land Unit
Soil Unit
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Fig. 10. Profile No.21

Geomorphological Unit Dissected plateau
Land Unit ; interhill land
Soil Unit ; Xeric Haplocalcids



Profile No.4

Fig. 11.

Inter ridges

.

Geomorphological Unit

Land Unit
Soif Unit

Hummocky deep land
Xeric petrocalcids
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Profile No.25
Geomorphological Unit

Land Unit

Fig. 12.

inter ridges
Depressions

Typic Xerothents
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Fig. 13.
Geomofp\m\og‘ca

Land Unit
goit Unit

Sie



Fig. 14. Profile No.15
Geomorphological Unit
Land Unit
Soil Unit
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Dissected plateau
Complex
Typic Xerothents



Fig. 15. Profile No.9

Geomorphological Unit Dissected plateau
Land Unit : Footslopes
Soil Unit ; Typic Xeropsamments



Appendix {2) : Fuka

2.1. Main geomorphological units and land units of Fuka.

Fig.16.
Geomorphological Unit Plains
Lant Unit X Alluvial plain
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Lant Unit

Depression

Geomorpholog\cai unit
' Hurnmocky jand



Fig.18.

Wadi System
Wadi course

Geomorphological Unit

.

]

Lant Un
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Fig.19.
Geomorphological Unit Plateau
Lant Unit : Stony plateau



2.2. Morphological description of representative soil profiles
of Fuka

Profile number : Fuka 6 (Fig.20)

Date of examination :12-10-1995.

Geomorphological unit . Depressions.

Land unit . Intra ridge depressions.

Soil unit . Xeric Haplocalids.

Mapping unit : Moderately deep, sandy [oam with calcic
horizon.

Location : At about 3 km to the south of the km 215
of Alex.-Matruh desert road.

Elevation s +40 m.(A.S.L)

Parent material : Pleistocene marine deposits.

Land use : Range land.

Vegetation cover . Natural vegetation.

Salting/crusting : Nil.

Horizon Description

0-25 (cm), pale yellowish brown (10YR 5/4) moist and bright
yellowish brown (10YR 7/6) dry; sandy clay loam,
strong medium subangular blocky; sticky, plastic, firm
moist, hard dry, very calcareous; slightly compact,
many fine plant roats, smooth clear boundary to ...

25-55 (cm), brown {5YR 5/8) moist and reddish yellow (7.5YR 6/8)
dry; sand clay loam;massive; sticky, plastic, firm moist,
hard dry, very calcareous; compact; many fine soft to
hard white lime nodules, smooth clear boundary to ...

55-90 (cm), yellowish brown (10YR 5/6) moist and bright yellowish
brown (10YR 6/6) dry;sandy loam; massive; slightly
sticky, slightly piastic, firm moisthard dry, extremely
calcareous; very compact; dominant medium soft to
hard white lime nodules and pale yeli carbonte patches.
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Profile no

Date of examination
Geomorphological unit
Land unit

Soil unit

Mapping unit

Location

Elevation

Parent materiai
Land use
Vegetation cover

Salting/crusting

Horizon

: Fuka 13 (Fig.21}

: 18-10-1995.

: Plains.

: Low smooth ridges.

: Lithic Haplocalcids.

: Shallow, sandy loam over bedrock.

: At about 0.5km to the south of the km 212

of Alex.-Matruh desert road.

: 425 m.(A.S.L)

: Pleistocene marine deposits.
: Range land.

: Natural vegetation.

+ Nil.

Description

0-15 (cm), brown (5 YR 5/6) moist and reddish yellow (7.5 YR 7/6)
dry, sandy loam, massive, slightly sticky, slightly plastic,
firm moist, friable, very calcareous slightly compact,
common fine to medium hard lime nodules; few fine
plant rocts; irregular diffused boundary to ..

15-50 (cm), pale yellowish brown (10 YR 7/3) moist and ligh
yellowish brown (10 YR 8/4) dry, sandy [oam, massive,
slightly sticky, slightly plastic, firm moist,very hard
dry,extremely calcareous; very compact many medium

to coarse hard white
boundary to ..

lime nodules, smooth sharp

> 50 conslidated oolitic limestone.
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Profile no

Date of examination
Geomorphological unit
Land unit

Soil unit

Mappling unit

Location

Elevation

Parent material
Land use
Vegetation cover

Salting/crusting

Horizons

: Fuka 20 (Fig.22)

: 16-10-1995.

: Plains

: Harvested sand plain.

. Xeric Haplocalcids.

: Deep, sandy.

: At about 6.5km to the south of the km215

of Alex.-Matruh desert road.

- +60 m.(A.S.L)

: Pleistocene 